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ABSTRACT 
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Author: Kushal Atreya    
Title of the bachelorôs thesis: Digitalisation of Housing in Nepal  
Supervisor: Anne Keskitalo 
Term and year of completion: Spring 2020     Number of pages: 46 + 2 appendices 
 
 
Yarshaa DHN (Digital Housing Nepal) is a web-based start-up project which 
allows users to search, sell, and reserve the apartment. The traditional rental 
methodology is still practised in Nepal, where landlord and tenant meet with a 
local means of advertisement, personal contacts, and or word of mouth. This 
practise quantifies the time, effort, and resources for both hands and is arduous 
to get the proper match. Yarshaa DHN solves the complication by renting, 
featuring the rentals for the landlords, and by providing a visual dash-board 
platform for the tenants who can search the right apartment with the search and 
sort parameters such as location, size and facilities, from the web-based 
application. 
  
Data were collected from primary and secondary sources. A survey was 
performed in Kathmandu where 76 people were participating by filling the form 
with a few questions. Among them, 12 were potential landlords and 64 were 
potential tenants. Furthermore, research-based findings and information from the 
Internet and publication were utilized. The waterfall methodology was 
implemented to develop the application, which consists of analysis, design, 
development, and testing phases, respectively. Modern web development tools, 
such as HTML5, CSS, Bootstraps, JavaScript, React, React router, Redux, 
Express and MongoDB, were extensively used to make the prototype responsive, 
modern, and interactive. 
  
A full-fledged modern web-based prototype was developed (keeping the outcome 
of survey and business perspective coherent) to demonstrate what could be the 
face of change. 
 
 
 
 
 

Keywords:    
 
Web Development, React, Responsive, Housing, MERN, Full stack JavaScript, 
MongoDB, Express.js, Node.js, Redux. 
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PREFACE 

I participated in BUCSBIN (an interactive 5-day workshop held in Nepal) as a 
student of OUAS. During the workshop, we were cranking and developing 
innovative business ideas which can thrive in the market of Nepal by solving the 
everyday problem. The part of ó solving the everyday problem and creating a 
business out of itô left an imprint on me. The basis of this thesis stemmed from 
the brainstorming session of the workshop while comparing the everyday lifestyle 
in Finland and Nepal. 
 
In sincerity, I could not have accomplished my current level of success without 
strong supporting hands. First of all, Asabeneh Yetayeh for selecting me as a 
Bootcamp student and guiding me to excel in programming. My immediate thesis 
supervisor Anne Keskitalo and language instructor Kaija Posio for continuous 
constructive feedback. Anuj Thapa and Suman Kharel for brightening the idea. 
The Yarshaa team for helping me in the field survey and my family for who and 
where I am today.  
 
 
Oulu, 11.12.2019 
Kushal Atreya 
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VOCABULARY 

Abbreviations / Terms  Meaning 

2D  Two Dimension 

3D  Three Dimension 

3G   Third generation  

BOOTSTRAP  Front-end framework for developing responsive web-

  application 

BUCSBIN  Building University Capacity to Support Business 

  Incubation in Nepal  

CDN  Content Delivery Network 

CMS  Content Management System 

CSS   Cascading Style Sheet 

CSS3   Latest version of Cascading Style Sheet 

DevTools  Developer Tools 

DOM  Document Object Model 

HTML  Hyper Text Mark-up Language 

HTML5   Fifth version of the HTML 

MacOS  Macintosh Operating System 

MVC  Model View Controller 

IoT  Internet of Things 

JS  Java Script 

JSON  JavaScript Object Notation 

navbar  Navigation Bar 

NoSQL  Non-relational or non-SQL 

NPM  Node Package Manager 

OUAS  Oulu University of Applied Sciences 

UI  User Interface 

UX  User Experience 
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1 INTRODUCTION 

Digitalisation means the transformation of existing business ideas while taking 

full use of technological advancement. It allows the business to grow, find the 

potential market and open to many dimensions. Almost every industry and 

business are taking full use of technological advancement to get ahead in their 

game. From eating habits, reading, making friends, buying and selling things, 

travelling, booking hotels, every integral part of our life has changed in a matter 

of a few decades. From doing everything manually, to now using the Internet, 

over the phone, you can check-in, and out of the hotel without requiring to see 

anybody. This not only shows how digitalisation is changing the world but it also 

proves that people are ready to adapt and embed. 

Nepal was the very first country in Asia to adopt the 3G mobile 

telecommunications technology [1], Nepal widely uses the digital payment portal 

[2] and online banking to e.g. transfer money, book flights, purchase movie tickets 

and food delivery. In 2011 only about 9.0% of the population had access to the 

Internet, but the number is proliferating. As of 2019, one in two Nepalese are 

using the Internet [3], which proves that there is the potential of digitalisation, as 

one of the main parts of digitalisation is, that people are ready or able to use the 

technology that business offers. 

Many fields have gone digital in Nepal and are doing great. Some of which are 

among the rental services, such as car rentals, but nothing significant has 

happened in the renting or subleasing of the apartments. Some businesses with 

the roots of selling the properties are on the Internet. Subleasing the apartments 

have also seen the face of the Internet as there are local Facebook pages and 

groups. Some rental listings are also posted on websites dedicated to second-

hand buying and selling. All these factors or potential competitors show that there 

is a market for an online apartment rental.  

The main aim of this thesis was to develop a web-based apartment rental service 

by creating a business model from the survey, observation and research. 
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2 RESEARCH 

Yarshaa DHN is a new concept and potential start-up idea, so, as to get the better 

perspective on how to get forward, to understanding market necessities and 

values and to minimize future errors and potential mistakes lots of research-

based studies were conducted alongside with a survey in different marketplaces. 

Existing and potential competitors, legal issues and source of capital was also 

taken into account. 

2.1 Housing Nature in Nepal  

The ownership of the house is a very general concept in Nepal, about 85.26% of 

the population resides in their own house.[4] Renting the property (land and 

apartment) is also considered as one of the major sources of livelihood so, most 

of the buildings are constructed with renting in mind. The internal migration rate 

is increasing day by day because of various factors, such as demand for the 

better job opportunities, job relocation, higher education, quality of life, which also 

results in a high demand of rental service. In the capital city of Nepal, around 

58.65% of people live in a rental apartment[5]. 

From the tenant point of view, finding the appropriate apartment with required 

facilities is notably difficult in Kathmandu, one has to settle or compromise quickly 

because of the risk of losing the property insight and or for some other reasons 

like shortage of time, resources, personal contacts, security concerns, expenses.  

From the landlord point of view, they want to generate income from the vacant 

apartment as soon as possible. in this context, often they have to compromise on 

unconventionally lease the apartment, such as splitting the apartment to fit two 

students even though they wish to have a family who might take the entire 

apartment. 

2.2 Digitalisation of Housing 

The entire process of renting is done traditionally, which necessitates multiple 

meetings with multiple potential tenants. This process requires a lot of time and 
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energy. There are few agencies which act as a broker where the landlord has to 

go and register the house or apartment, which is then followed by phone calls 

from potential tenants and everything is done manually all over again. Many 

social media groups are also formed, which facilitates the landlord and tenant to 

see each-otherôs post and listing.  

There is a great opportunity in accumulating all the data and listing it online in a 

web-platform which serves the only purpose of renting apartments. As a tenant, 

an individual can surf the website visualizing all the available apartment, search 

the right apartment by sorting the location, the area of the room, number of rooms, 

available facilities such as parking, playground, balcony, price range. As a 

landlord, one can post the listing with the wish of a certain amount in rent, a 

certain type of tenant, such as student, couples, employed, family, whichever 

suits the apartment type. 

As the ability to find the right apartment and right tenant clusters on a single 

website increases, the traffic eventually grows resulting in a greater service, from 

which the tenants can spot the right apartment and contact the respective 

landlord and arrange meetings resulting in an efficient and effective service.    

2.3 Observation and survey  

Data is very important as it can be analysed and several prediction and forecast 

can be made based upon it. A survey is a reliable method to gather the data. 

Surveying and analysing the data has always been practised from the dawn of 

civilization. However, the techniques and methods of surveying have improvised 

and modernized over the period. 

The author exercised an open survey in mass, where a group of people were 

together. Only a few questions were asked with hypothetical circumstances given 

to picture. Some survey questions were very simple as, if they would go online 

and book a room if it ever occurs to them, to some tricky questions, if they would 

go online just if there is a better offer on more advanced room and if they were 

willing to change. Another part of the survey was taken with the help of friends 

where they asked the same questions from their fellow colleagues.  
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With 76 people taking the survey combined, the majority were tenants (64) and 

only 12 landlords (figure 1). 48 out of 64 were eager to go online to search the 

room and 16 were hesitant. Among the 48, 30 of them were willing to go online 

just to check if there is a better-valued room than the one they are currently 

residing. The majority of people who were willing to go online appeared young 

(figure 2).  

 

FIGURE 1. Survey group. Tenant and Landlord ratio. 

 

FIGURE 2. Tenant survey result. 
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Among 76 people 12 of them were landlords. About half (7) were ready to go 

online to post the room. However, when reflected, the right target group of the 

tenant could be found online and when regarding the possibility of making better 

offers, 10 of them were willing to go online and post rental. 

 

FIGURE 3. Survey result of landlords. 

2.4 Market analysis 

From the survey and above figure 1, 2 and 3 it was funnelled that young people 

who are using the Internet for multiple purposes already, are more willing to adapt 

the idea. Such group of people and students were taken as the potential target 

group of the project. Landlords of any age were hesitant of the process of taking 

a picture, filling the forms and posting it online. However, it was concluded that if 

a correct marking was done and a hassle-free and straightforward UI and UX are 

designed, more landlords would be interested in getting in. Furthermore, an 

assistant can come handy in the case of landlords, where a company staff on 

request can visit premises and post it for the landlord. This would also be easy to 

authenticate for the company and administration panel.  
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3 WEB DEVELOPMENT TOOLS 

Web development has grown alongside the web. It has also added the scope and 

responsibility to the developer's shoulder. From the age where developers were 

expected to perform a specific task and know few technologies in hand to a world 

where one has to know numerous technologies and perform series of task and of 

varying scope, the world of programming has changed. This has been only 

possible because of web development tools becoming advanced. A developer 

can rely on development tools to debug the problem, test the logic, simulate the 

interaction and get head-start and leveraging readily available tools and code. 

Followings are the web-development tools that were used to make this project 

possible.  

3.1 Editor 

A code editor is regarded as an essential tool of development as the developer 

spends most of the time with the code editor during development [6]. So, finding 

the right code editor is a must.  

 

Visual Studio Code, which is lightweight and fast, was selected as the code editor 

of choice in this project. It runs in all the major environment, e.g. Windows, 

macOS and Linux. It readily supports JavaScript [7], which is the programming 

language used to build the project. 

 

Figure 4 below shows the use of Visual Studio Code as a coding editor in 

debugging mode. 
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FIGURE 4. Visual Studio Code in debug mode  

3.2 Chrome developer tools 

Web development requires continuous tracking of changes, which can be done 

via a web browser. Most of the modern web-browsers offer developer tools which 

are specifically designed to help web developers during the development phase. 

These tools allow a developer e.g. to edit the mark-up and styling of the pages in 

real-time, to debug the scripting code, and to analyse the performance. 

Chrome DevTools is a set of tools that are readily integrated in the web-browser. 

With it, it is possible to manipulate the DOM, view and change the CSS of the 

page, the debug script, run the script in the inbuilt console, optimize the website 

speed and inspect the network activity[8] .Chrome was selected as a browser of 

choice due to its reliability and excellent developer tools. 

Figure 5 below demonstrates the state architecture of the React App under 

Chrome developer tools. 
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FIGURE 5. Chrome Developer Tools, showing the chart of state architecture.  

3.3 Trello as task manager 

Trello is a project management tool, which provides a visual overview of the 

project. It is excellent in tracking the progress of the project, dividing the project 

in parts, adding deadlines, upcoming tasks or to having a better picture of the 

timeline or sprints. 

Trello was chosen as the task manager and was used in keeping track of ongoing 

tasks, upcoming tasks, deadlines, progress reports, project roadmap and task 

automation. 

Figure 6 below shows the use of Trello with a full view of sprint 1 and 2. 
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FIGURE 6. Trello showing the sprint. 

 

3.4 Version control system 

A version control system is regarded as one of the essential tools in development. 

It allows a group of developers to work in the same project remotely as every 

member pushes or uploads the latest code, and everyone can carry it along the 

way. As every member uploads their code regularly, all the source code is saved 

and can be accessed from anywhere. This feature is beneficial when the code 

breaks, crashes the system or creates an unidentified error. The developer can 

compare the code with the previous version and get a reference or start 

altogether from the last piece of code that was working. 

 

Git is an open source version control system which features e.g. multiple 

workflows, branching and staging [9] .GitHub was used as a version control 

system in this project due to its ease of use, reliability, high storage limit and free 

private repositories. 
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FIGURE 7. GitHub with branches. 

 

 

Figure 7 above shows the use of GitHub as the version control system with the 

branches. The branches represent the smaller functionalities of the code they 

represent. Active branches show the branch where the work is still in progress or 

not ready to be merged. 
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4 MODERN WEB APPLICATION 

In correspondence to the Internet, a web application has seen a revolutionary 

growth. From a static informative website to a website filled with multimedia and 

animation to a now mobile-friendly, responsive, scalable and single-page concept 

of today. The era and notion of the modern web application is shifting very rapidly. 

The web-architecture, which was deemed as modern and futuristic a few years 

ago, is now far behind the par. If a web-application is not updated and upgraded 

continuously, it might become obsolete in a quick span of time. The web-

technologies, which were used in this application, are described concisely below.   

4.1 Client-side web technologies 

The following client-side web-technology was used for developing the application 

prototype. 

4.1.1 HTML 

HTML stands for the Hypertext Markup Language. It  gives a structure to the web 

page. HTML elements are described by tags. Each tag is understood by the 

browsers and rendered collectively by giving a complete structure to the web-

page. The browser does not display HTML tags, but it uses them to determine 

the layout of the document[10]. HTML can embed CSS for the styling and 

JavaScript for the added functionality. 
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FIGURE 8. HTML Document with CSS for styling. 

 

As shown in figure 8,  when the browser receives the document, it recognises the 

file as HTML or more specifically HTML 5 after reading the tag <!DOCTYPE 

html>. <html> is the root element tags which holds all other tags. <head> consists 

of all the metadata like title, CSS and import links.<body> consists of all the UI 

part of the page. 
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Figure 9 below shows the HTML document that is rendered in the browser. It is 

the output of the code which is shown in figure 8 above. 

 

 

FIGURE 9. HTML Document rendered in the browser. 

4.1.2 CSS 

CSS stands for the Cascading Styling Sheet. The primary responsibility of CSS 

is to provide styling to the HTML element. CSS can be written in a different file 

and imported in the HTML document as shown in figure 10.  

 

FIGURE 10. CSS import from an external link. 
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CSS can be written in the same file as in HTML, as shown in Figure 8,  and in the 

same line of the HTML tags, which is referred to as an inline CSS. The use of 

Inline CSS is demonstrated in the figure 11. 

CSS gives the visual feel of the website and power to showcase each element in 

an intended manner. It has arrays of in-built styling syntax for setting the colour, 

margin, border, position, width, height, which stretches to navigation, tables, 

form, list to more advanced 2D, 3D transformation, gradients, media-queries, 

viewport to now in a responsive or mobile-friendly world with CSS-Grid and Flex-

Box. 

 

FIGURE 11. Inline CSS. 

 

 

FIGURE 12. HTML Document with no CSS. 

 

Figure 12 above is the outcome of the same HTML document as in Figure 8, but 

without CSS, which explicates how significant CSS is. 
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4.1.3 Bootstraps 

Bootstraps is the most popular front-end framework to design responsive web-

pages[11]. Because of ease of use, responsiveness and browser compatibility, 

Bootstraps is very popular. Bootstraps can be used just by providing CDN as in 

the figure 13, after which Bootstrapsô readily available syntax can be 

implemented. Bootstraps has a readily available syntax for most-use cases, such 

as tables, buttons, progress-bar, buttons, cards, dropdowns, forms, navbar, 

header, footer and carousel, which allows users to head-start without concerning 

about responsiveness. 

 

FIGURE 13. Bootstrap CDN. 

 

4.1.4 JavaScript 

JavaScript is one of the most widely used programming languages[12]. It is a 

scripting language where a code snippet can be executed without the whole file 

being compiled. JavaScript was introduced as a front-end or client-side language, 

but with time, JavaScript has grown to be a full-fledged programming language 

with the addition of node as a server-side language. Furthermore, JavaScript is 

now also used in Machine Learning, Industrial IoT, AI and Robotics.   

Due to the flexibility of use in both front-end and back-end, the author has chosen 

JavaScript as the choice of programming language.  
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FIGURE 14. JavaScript Method to get URL of the website and current date. 

 

figure 14 above shows the power and ease of JavaScript. One line method can 

display the URL of the website and current date.  

4.2 Single Page Application 

Single Page Application, also referred to as SPA is the modern form of web-

application. When the page loads, only the required content is downloaded from 

the server, which makes the web-experience light and fast. When a user interacts 

with the web-page, It uses Ajax and DOM updates to dynamically update in a 

responsive way without the wait of re-loading. This approach takes most of the 

work under the hood of client-side.  

 

FIGURE 15. Work Flow of Single Page Application. 
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Figure 15 above demonstrates the workflow of the Single Page Application. With 

the use of React JavaScript's Virtual DOM and React-Router, once the page 

loads, it can handle the changes and interaction much quicker. 

 

4.3 Multi Page Application 

Multi-page is an old approach, as shown in the below figure 16, where all the user 

interaction leads to the server request, and a new page is rendered. This type of 

application has a longer loading time and it consumes more data as every sub-

page needs a refresh and a server request. It has layers of complexities and it is 

challenging to develop on top of it. It is slow and maintaining and updating the 

application is time-consuming.  

 

 

FIGURE 16. Work Flow of multi-page application. 
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5 DESIGN AND DEVELOPMENT 

Yarshaa DHN is a full-stack single page web-application leveraging modern 

libraries and programming languages. It uses JavaScript extensively with React 

in front-end and Express in the backend. The responsiveness and mobile-

friendly design concept is kept coherent throughout the development process.  

5.1 Requirements 

A working and functioning prototype was aimed for this thesis project which 

could be carried on and continued. Upon investment and hands from people of 

different fields, it could grow as a start-up. For this prototype, user stories were 

created, keeping in mind the purpose of the application and target group views. 

User stories are listed below: 

¶ As a user, I would like to view the rentals without logging in. 

¶ As a user, I would like to have the secure user-login feature. 

¶ As a user, I would like to see the location of the rentals. 

¶ As a user, I would like to see the available facilities and a description of 

the rentals. 

¶ As a user, I would like to have search functionality. 

¶ As a user, I would like to have the ability to book the rentals. 

¶ As a landlord, I would like to have my user account. 

¶ As a landlord, I would like to upload my rentals. 

¶ As a landlord, I would like to have the ability to accept or reject offers. 

Taking user-stories into account, a road map was created to capture the relation 

of how components and web-pages would flow, which can be seen in below 

figure 17 below. 
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FIGURE 17. Prototype Development. 

 

5.2 Frontend 

Frontend is the interactive layer which sits above the back-end. It is responsible 

for the overall feel and experience of the user. Everything the user visualises or 

can visualise and interact is under front-end. 

Below are the technologies that were used in the front-end section of the 

application. 

5.2.1 Figma 

Figma is a free cloud-based design tool which is used to create mock-up design 

and wireframe of the website. It is generally used by the designer and passed to 

the front-end developer. The Front-end developer develops the web-page 

taking the design of the wireframe into account. Figma is component-based, the 

re-useable part is created as a component and used multiple times. Figma 
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allows copying the CSS code snippet, which gives the head-start to the 

developer, which is shown in the figure 18. 

 

 

FIGURE 18. Figma as design tool showcasing the CSS of selected rectangle-

component. 

 

The wireframe of the application was designed using the Figma, some of which 

are listed below in the figures 19 and 20. 
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FIGURE 19. Wireframe design of the dashboard. 

 

 

FIGURE 20. Wireframe of the detail component page. 
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5.2.2 ReactJS 

React is a front-end open-source JavaScript library which can create interactive 

and modular UI reusable-components[13]. React elegantly updates the 

JavaScript DOM and renders the correct component with user interaction. It 

uses Virtual-DOM which captures the current state of the page and only re-

renders the parts of the component that has changed. This approach delivers a 

smooth user-experience.  

React is component-based, components are independent and reusable. In the 

application, a button can be a component, and the same component can be 

used or called whenever a button is required. This practice reduces the lines of 

code, embraces clean code, and massively reduces the effort. The components 

are building blocks of the application, which is arranged to form the layout of the 

application.  

 

FIGURE 21. Using same Button component multiple times. 
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Figure 21 above shows the working model of the react. It imports the essential 

component, which is built for the application, and renders it as many times it is 

to be used. The component (button) takes a name as a props which can be set 

dynamically, allowing to use the same component multiple times with the 

dynamic name. 

 

FIGURE 22. Rendered component with dynamically set names. 

 

Figure 22 shows how the rendered component with the dynamically set names 

is shown in the output. 

The application is built using React, and the practice of creating the component 

is extensively leveraged, which is also demonstrated in the below figure 23.  
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FIGURE 23. Component Design of the Application 

5.2.3 Redux 

Redux helps in writing applications that behave consistently, run in different 

environments (client, server, and native) and are easy to test[14]. It is an open-

source and very small JavaScript library used to manage the state. Redux is 

mostly associated with React, but it can be used with other frameworks, such as 

Angular and Vue JS. The Redux state is read-only. It stays in the root of the 

application and maintains the state as a single immutable state, it is read-only, 

and the action should be dispatched if the state needs modification. An action is 

a plain JavaScript object, which is created by action creators. It acts as the 

events as it sends data from the user interaction to the store. 

 
































