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ABSTRACT 
 
 
 
 

Context: Owners of the online stores care very much about SEO(Search 
engine optimization). They want their business to get seen on social media 
and on the top of search engine results page. At the same time users love 
Single Page Applications (SPA). SPAs are smooth and fast. There is no 
page refreshing on SPAs. But there is a conflict between SEO and SPAs. 
Single page application can’t be good as traditional multi page applications. 
Objectives: This research aims to see if it is possible to solve the conflict 
between SPA and SEO. Collecting knowledge about weaknesses of SPA 
and advantages of traditional multi-page applications and then find the 
possible ways to improve the rating of SPA on SEO.  
Methods: The method I used to collect knowledge and evaluate these 
knowledge is literature survey. Knowledge about SPA and MPA on how 
they are working and reacting to SEO techniques. And then my empirical 
experiment is where I implement those knowledge to see if I can reach my 
goal or at least make a comparison between SPA and MPA on SEO. 
Results: There were two result parts. My tests showed that the theory about 
SPA and its flaws and issues on SEO is true. But the real life searching on 
Google approved that the theories are wrong. The Single Page application is 
on the first page of google by searching Angular universal cli.  
Conclusions: After this project, I conclude that it is actually possible for a 
single page application to be on the top at SERP. Even if the SPA doesn’t 
pass SEO tests and it fails on tools like Webmaster to show the expected 
status, it is possible for Google Bots to crawl, index and see the content of 
the pages. This summary is valid if the SPA is under some conditions. Like 
being rendered on server-side and following some SEO techniques. 

 
Keywords: Single page applications, Multi page applications, 
Search engine optimization, Angular Universal cli 
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1 INTRODUCTION 
 
 
 

In these days, everything is about getting seen in social media. Many stores are just selling 
their stuff online and there are a lot of services out there and they do their job just online at 
internet. This evolution leads even development companies to create applications just to 
analyze and report the selling status and customer relationship. So, who is getting seen here? 
If you need a graphic card and you search it on Google, what or where is the first store you 
see on the rankings?  
For sure the company who has the best SEO(Search engine optimization) team. Developers 

on SEO teams put effort to get the company to top of the SERP (Search engine results page). 
Being here means that people see your business which is the most important thing for every 
company. 

 
The software development is growing so fast and every [15][16] couple of years is 

something new in trend. In the last years creating SPA (Single Page Applications) are getting 
very popular and users like to work with this kind of applications.  
For example, Gmail[17]. Gmail is a single page application and it is very smooth when you 
are using it. There are no page refreshes. By clicking on elements on the page everything 
changes so fast and smooth. It gives the user a very good experience and makes sure that 
users want to come back. Developers are creating SPA in every branch just because of the 
user experience. Online stores, CRM, analyzer systems and even normal static website. 
Imagine a website which it’s users login and send some files to the admin and they can have 
a profile there. Check each other’s profile or voting for something. This kind of web 
application can be a SPA. Then everything can be very smooth and fast with no page 
refreshes. But these applications have a problem. Their problem is with SEO. 

 
Now we know that SEO is the most important thing for owners and their business. But we 

also know that the user experience at SPA is much better than MPA(multi page applications) 
What can we do with this conflict? Should we keep using multi page applications with a lot 
of refreshes and poor user experience or shall we find a way to improve SEO for SPA? 

 
To get the answer of the question you should follow me during this project. We are going to 

identify the problems that SPA have with SEO. Then we will see what advantages MPA has 
over SPA, then we will find all possible ways to make SPA as great as MPA. In last step, we 
will implement all those founded techniques and try to get a single page application to the 
top of SERP. 
So, the main purpose is to create a single page application which users love it and make it 
good at SEO so owners will be also satisfied. 

 
In this project, I have explained every step but it requires to have some web development 

knowledge. 
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2 RESEARCH QUESTIONS 
 
 
 
 

2.1 Why does SEO not work for SPAs optimally? 
 

The first question is what I was wondering before I started or do anything with Single 
Page applications. I randomly was reading articles that SEO doesn’t work optimally on 
SPA. Since I created my first single page application I wanted to know the reason.  
When you have a SPA and you want it to get a better ranking, you start wondering why my 

SPA is not working like other websites or web applications.  
So, knowledge about flaws and weakness of SPA on SEO is the first step to take 

before starting doing anything or taking any action. 
 
 
 

2.2 In what way is MPA superior compared to SPA when 
it comes to search engine page? 

 
This is the second step. When you know that SPA has some issues or weaknesses and MPA 
doesn’t, you start thinking how to improve a single page application so it can be like multi 
page applications.  
First you need to identify the advantages of MPA. Then research about all possible ways to 

get those advantages for the SPA too. 
 
 
 
 

2.3 What is the way to be at top of the SERP for SPAs? 
 

This is the last step. Since single pages applications are just growing and developing, these 
kinds of applications are getting more popular so this is the last step where you implement 
techniques or take actions to make your SPA great just like MPA.  
By answering this question, you are supposed to know what is required to improve SEO for a 
single page application. 
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3 METHOD 
 

Main stages:  
1. Creating both websites.  
2. Uploading them on my server.  
3. Register them on Google Webmaster when they are running correctly.  
4. Analyzing changes on Google Webmaster and SeoSitecheckup.  
5. Adding SEO techniques  
6. Waiting up to 72 hours and analyzing changes again. 

 
 

3.1 Creating both websites: 
 

The point was to create both website exactly like each other. Therefore, I used a Bootstrap 
template for my HTML codes. So, they will also look the same. 
When it’s about SEO, it’s very important to have the same elements too. Having same <H> 
elements or internal links or just having same content in the first paragraph. So, for this 
setup, it’s very important to have the exactly HTML page for both pages. 

 
The MPA is a multi-page website using HTML and PHP. You can find the source code of 

spaseo.se at [18] 
On the other side SPA is a single page application using JavaScript and HTML. You can 
find the source code of spaseo.se at [19] 

 
The purpose of not putting the target content on the index page was to check if Google Bot 
can find my content on other pages since there is no real pages on SPA. So that’s why the 
target content is written on the page /angular-universal-cli. 

 
 

3.2 Uploading them on my server: 
 

For this setup, I uploaded them on my own Ubuntu server. This decision affected my project 
in some ways. The reason is that for keep spaseo.se running, your server should never get 
disconnected from the internet. To start an application like Angular universal you type the 
command line /npm start and if your server changes it’s IP or gets disconnected Google Bot 
can’t reach the robot.txt. While I was recording the changes, and analyzing I made sure that 
the server is connected all the time otherwise it could be an unfair comparison.  
To setup this comparison again I would buy hosting from a MissHosting where I have 

bought my domain names. 
 
 

3.3 Register them on Google Webmaster when they are 
running correctly:  

In this step, I registered both domains on Google Webmaster to make sure that they are 
indexed on Google. It can take up to 72 hours until you see the data is changing. 
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I created a file robot.txt. This is the file that Google Bot targets in every domain. In 
robot.txt you tell the Google Bot that there is another file (sitemap.xml) which contains all 
pages in term of a special list that Google Bot can read. After that Google Bot reads all pages 
from sitemape.xml and index them. Here was one of the challenges to see if Google Bot can 
index SPA’s all pages. 

 
For adding a website on Google Webmaster Tools you need to identify that you own the 
website. Webmaster gives you a file and you have to upload it on your domain. It works fine 
with MPA but when you try to upload it on SPA, the URL searches for a path. You can’t 
reach actual files by typing the name of file in the end of domain name. With this I mean that 
you can’t reach www.spaseo.se/sitemap.xml. So it was the same situation when Google 
wanted to reach the identify file. To make this work you have to tell the server file in 
Angular Universal that if the URL was equal to www.spaseo.se/identifyFilefromGoogle just 
let the user to download it and the URL is not a path.  
In this way, I identified both websites on my Google Webmaster. After that I had to wait to 

see the result. 
 
 

3.4 Analyzing changes on Google Webmaster and  
Seositecheckup: 

 
This is a very important step that shouldn’t be missed. The result of ranking and status on 

Webmaster changes continuously and from the very beginning it is necessary to record the 
results. I have missed to take screen shots or type the result or status in the middle of the way 
just because that I didn’t expect changes just one day after that. 

 
SeoSiteCheckup:  
To record the SEO status, I used Seositecheckup.com. This website shows you important 
points to improve to get a better ranking. The goal is to have the same status for both SPA 
and MPA. 

 
Here are issues that I tried to solve for both websites:  
Meta Title  
Meta Description  
<h1> Headings Status  
<h2> Headings Status  
Robots.txt Test  
Sitemap Test  
Image Alt Test  
Inline CSS Test  
Broken Links Test  
SEO Friendly URL Test 

 
There are still two points which are not done.  
URL Canonicalization Test: See Adding SEO techniques section to see  
Social Media Check 

 
After checking both websites on Seositecheckup its time to check Google Webmaster. 
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Google Webmaster:  
After creating a Webmaster account:  

1. Click on [Add a property] button.  
2. Write down the name of your domain while selecting |website|  
3. Upload the file from Webmaster to your root path  
4. Visit the link to confirm that the file exists.  
5. Verify 

 
Next step is to fetch and render your domain. By going to the link bellow:  
Dashboard  Crawl  Fetch as Google  [Fetch and Render] 

 
Right after rendering, Webmaster creates a link that you can click on [Request Indexing]. By 
clicking on this button, you ask Google to index your domain.  
Once you send the request, you will see two captures from Webmaster that shows how 

 
Google Bot and users see your page. It can look like the image bellow:  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
In result section, you can see and read how my process was. But it can be possible that these 

images don’t appear as expected. In this case you have to wait for Google to index you 
pages. It can take up to 72 hours. 

 
 

3.5 Adding SEO techniques: 
 

I applied same SEO techniques on both domain but in different ways. 
 
 

3.5.1 On MPA:  
Here are techniques that should be added to get a better score on Seositecheckup: 

 
Meta Title: 

 
The MPA has a dynamic title variable. It changes depended on which page you are visiting.  
Inside of header.php I have the whole head section and the title looks like this: 
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<title><?= $title ?></title> 

 
Then every page I created I included these lines:  
<?php  
$title = "MPA in SEO";  
include 'header.php';  
?>  
And just changed $title to current pages title. For example, in the page /angular-universal-
cli the title is equal to “Angular universal cli”. And the same thing for Meta tags too. 

 
Meta Description and other meta tags: 

 
<meta http-equiv="X-UA-Compatible" content="IE=edge">  
<meta name="viewport" content="width=device-width, initial-scale=1">  
<meta name="description" content="Angular universal cli complete guide. 

Comparison between SPA and Mpa in SEO ranking"> <meta name="author" 

content="Shahin"> 
 

Robots.txt Test: 
 

This part was done by Google Webmaster. When you log in into your account, under Crawl 
you can find Robot.txt Tester. Then you can test if your robots.txt is working as expected or 
not. Here is the link to my robots.txt: https://mpaseo.se/robots.txt 
The very basic sample of a robots file should have this line:  
Sitemap: https://mpaseo.se/sitemap.xml.  
Your robots.txt file shows Google Bot that there is a Sitemap in this domain. 

 
Sitemap Test: 

 
I used https://www.xml-sitemaps.com to generate my sitemaps. This website looks for the 
first page and every internal link in it. Therefore, it is very important to link main pages to 
top menu. So, the generated sitemaps.xml contains a list of all pages. From the link bellow, 
you can see the sitemap.xml for MPA:  
https://mpaseo.se/sitemap.xml 

 
 
 

3.5.2 On SPA:  
Meta Title:  
This part was a little tricky. The reason is that after applying the Title service to Angular 

you should stop the application, input npm start again and refresh the page and/or maybe 
clear the site data. It will be done as bellow. 

 
There is a service which is called for TitleService in Angular2. Since Angular Universal is 

actually an Angular 2 applications with server-side rendering so I tried the TitleService and 
it worked. 

 
First you need to import the package from Angular:  
import { Title } from '@angular/platform-browser'; 

 
Then your constructor could look like this:  
constructor(private titleService: Title) {  

this.titleService.setTitle('Angular Universal Cli');  
} 
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Don’t forget to import the TitleService in provider in app.module.ts:  
providers: [  

Title  
] 

 
Now it’s time to restart the application and refresh the page. If you still can’t see changes do 

these steps:  
Right click on the page  Inspect  Application  Clear storage  [Clear site data] 
Then refresh the page again. The title should be appeared. 

 
The very big problem here is, when you are using title service you can’t see the content of 

the page anymore. It will look like this: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Meta Description: 
 

The first file you need to create is seo.service.ts: 
 

import { Injectable } from '@angular/core';  
import { Title } from '@angular/platform-browser';  
import { getDOM } from '@angular/platform-browser/src/dom/dom_adapter'; 

 
@Injectable()  
export class SeoService {  

private titleService: Title;  
private headElement: HTMLElement;  
private metaDescription: HTMLElement;  
private robots: HTMLElement;  
private DOM: any;  
constructor(titleService: Title){  

this.titleService = titleService;  
this.DOM = getDOM();  
this.headElement = this.DOM.query('head');  
this.metaDescription = this.getOrCreateMetaElement('description'); 
this.robots = this.getOrCreateMetaElement('robots'); 

} 
 

public getTitle(): string {  
return this.titleService.getTitle();  

} 
 

public setTitle(newTitle: string) {  
this.titleService.setTitle(newTitle);  

} 
 

public getMetaDescription(): string {  
return this.metaDescription.getAttribute('content'); 
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} 
 

public setMetaDescription(description: string) {  
this.metaDescription.setAttribute('content', description);  

} 
 

public getMetaRobots(): string {  
return this.robots.getAttribute('content');  

} 
 

public setMetaRobots(robots: string) {  
this.robots.setAttribute('content', robots);  

} 
 

private getOrCreateMetaElement(name: string): HTMLElement {  
let el: HTMLElement;  
el = this.DOM.query('meta[name=' + name + ']');  
if (el === null) {  

el = this.DOM.createElement('meta');  
el.setAttribute('name', name);  
this.headElement.appendChild(el);  

}  
return el;  

} 
 

} 

 
Now the constructor in your angular-universal.component.ts should look like this:  
constructor(seoService: SeoService) {  

seoService.setTitle('Angular universal cli');  
seoService.setMetaDescription('Complete guide for angular universal cli'); 
seoService.setMetaRobots('Index, Follow');  

} 

 
And don’t forget to import the seo.service file in app module:  
import {SeoService} from './common/seo.service'; 

 
Robots.txt Test 

 
In frameworks like Angular, we can visit specified paths. If the path is not specified,  

Angular will return an error message that the URL is not available. Something like this:  
{ path: 'angular-universal-cli', component: AngularUniversalCliComponent } 

 
In this case Google Bot will reach https://spaseo.se/robot.txt and we have to make sure 
that robot.txt is returning.  
To making sure that Google Bot is reaching our robot.txt on SPA, we should have these 

lines on our server.ts:  
app.get('/robots.txt', function(req, res) 
{ var file = __dirname + '/robots.txt'; 
res.sendfile(file);  

}); 

 
If you code is not working you will get this message:  
{  

"status": 404,  
"message": "No Content"  

} 

 
But if it works as expected, you can actually see the content of your robot.txt. In my case:  
Sitemap: https://spaseo.se/sitemap.xml 

 
 

Sitemap Test 
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Same situation for the sitemap too. When Google Bot analyzes the robots.txt, it will check 
the sitemap.xml and we have to make sure that the path is reachable. These lines are needed 
in server.ts exactly like the robot.txt code:  
app.get('/sitemap.xml' , function(req, res) 
{ var file = __dirname + '/sitemap.xml'; 
res.sendfile(file);  

}); 
 
 
 

3.5.3 On MPA and SPA (Common techniques): 
 

<h1> Headings Status: 
 

Every page should have one or more <h1> element. The h1 should be relevant to the content 
of the page and your main search target. In this case my first h1 is “”Angular universal cli” 
and it looks like this:  

 
 
 
 
 

 
<h2> Headings Status: 

 
Right after my h1 element you can find the h2 element which contains “Universal-CLI”. As 

you can read in my literature reviews <h> elements help users to find your page based on 
their keyword search. 

 
 

HTTPS: https://www.sslforfree.com 
 

It’s important to have a certified SSL. And to make sure that users are visiting https and not 
the normal http you may redirect your http domain to https.  
I am using MissHosting redirecting functionality instead using .htaccess file.  

If your host doesn’t have redirecting functionality, you need to create .htaccess file in your 
index root including these lines: 

 
- If you want to redirect http://www.example.com to http://example.com, you can use this:  

 
RewriteCond %{HTTP_HOST} ^www\.example\.com$ 
RewriteRule ^/?$ "http\:\/\/example\.com\/" [R=301,L] 

 
 

- If you want to redirect http://example.com to http://www.example.com, you can use this:  
 

RewriteCond %{HTTP_HOST} !^www.example.com$ [NC] 
RewriteRule ^(.*)$ http://www.example.com/$1 [L,R=301] 

 
 

Image Alt Test: 
 

On the top of the page but under the header section you can find the image of Angular 
universal with the alt=”Angular universal cli” to improve SEO. 



15 
 

 
Inline CSS Test: 

 
Tried to not have any CSS inline codes. 

 
Broken Links Test: 

 
There wasn’t any broken links. Since both websites are not large, it was easy to handle it. 

 
First paragraph: 

 
It is important for SEO to have the keyword “Angular universal cli” in the first paragraph.  

So, it is right now in both domains. 
 
 
 
 

3.6 Waiting up to 72 hours and analyzing changes again: 
 

This section is just a repeat of everything in the “Analyzing changes” part. The painful part 
of a project like this is that you have sometimes wait between four days and 4 weeks[20] to 
see a difference or changes.  
You can immediately see the result of changing for example the Meta title tag in SEO check 

tools but it might take days before the title appears in the actual Google ranking search 
result. 

 
Or in some case, when you render and fetch your domain on Webmaster you might not see 

the expected screen shot that Google Bot sees. Everything in this project takes time before 
you see results. 
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4 LITERATURE REVIEW 
 

The purpose of this project is to investigate if single page applications can get top of the 
SERP and be better than multipage applications in SEO. For starting we need some 
knowledge about the area. Very first thing to know is what SPA (single page application) 
and MPA (multi page application) are. 

 
 

4.1 Single page applications: 
 

A single-page application (SPA) is a Web app that is presented to the user through a single 
HTML page to be more responsive and to more closely replicate a desktop application or a 
native app. An SPA is sometimes referred to as a single-page interface (SPI). 

 
A single-page application [1] may retrieve all the application’s HTML, JavaScript, and CSS 

code on the initial load or may load resources dynamically to update in response to user 
interaction or other events. Other web apps, in contrast, present the user with an initial page 
that is linked to parts of the application on separate HTML pages, which means that the user 
should wait for a new page to load every time they make a new request. 
SPAs use HTML5 and Ajax (Asynchronous JavaScript and XML) to enable smooth and 
dynamic responses to user requests, allowing content to update immediately when a user 
performs an action. Once the page is loaded, interactions with the server are through Ajax 
calls and data is returned, typically in JSON (JavaScript Object Notation) format, to 
update the page without requiring reloads. 

 
 

4.2 Multi page applications: 
 

MPA is [2] a traditional kind of web application. This means that every time the application 
needs to display the data or submit data back to server it should request a new page from the 
server and then render it in the web browser. Nothing is wrong with this approach for simple 
applications. But if there is a need to create a rich user interface then the page might become 
very complex and to be loaded with a lot of data. 

 
Generating complex pages on a server and transfer them to the client over the internet and 

rendering them into the browser takes time and degrade the user experience because of that. 
In the beginning of 2000s MPA was improved by introducing AJAX, which allowed 
refreshing only parts of the page and not the whole page. It helped to improve the user 
experience but added complexity to the page itself. 

 
And here are the differences between these two to make it clear why application developers 

are more interested to making single page applications. SPA advantages over MPA:  
 Faster page loading times  
 Improved user experience because the data is loading in the background form server 
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 No need to write the code to render pages on the server  
 Decoupling of front-end and back-end development  
 Simplified mobile development; you can reuse the same backend for web application  

 and native mobile application  
 SPA disadvantages to MPA:  
 Heavy client frameworks which are required to be loaded to the client  
 UI code is not compiled, so it’s harder to debug and it’s exposed to potential 

malicious user  
 SEO (search engine optimization) implications; since your pages are built in the 

browser, the search engine crawler will see a different version of the page than that of 
your users 

 
So, as you see developers would love to create single page applications to improve user 

experience but there are issues with SEO. Here come some evaluations about issues for 
single page application in search engines.  
Here is an example how google handle a single page web application [5].  

If you view the source in your SPA you won't see the content (and neither will Google).  
<div id="important-info"></div> 

 
 
 

You add the content later with JavaScript.  
 

$("#important-info").html ("This is what Google needs to read."); 

 
How are you going to get Google to see this?  

 
 

<div id="important-info">This is what Google needs to read. </div> 

 
If you look at the view source of the page you will see an empty div and so does google 

bot. In a framework like Angular we have one page which contains a main app tag and it 
looks like this:   
<my-app>application will dynamically load here</my-app> 

 
Same here. Google bots can’t see the content that gets rendered in front-end. Screen shot of the 
source page looks like this: 
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All these problems are because of client-side rendering. [6]  

 
 

4.3 Client-side rendering 
 

When developers talk about client-side rendering, they’re talking about rendering content in 
the browser using JavaScript. So instead of getting all the content from the HTML document 
itself, you are getting a bare-bones HTML document with a JavaScript file that will render 
the rest of the site using the browser.  
This is a relatively new approach to rendering websites, and it didn't really become popular 

until JavaScript libraries started incorporating it into their style of development. Assume 
that you now have an index.html file with the following lines of code. 

 
<!DOCTYPE html> 

 
<html>  
<head>  

<meta charset="utf-8">  
<title>Example Website</title>  

</head>  
<body>  
<div id="root">  

<app></app>  
</div>  
<script src="https://vuejs.org"type="text/javascript"></script>  
<script src="location/of/app.js"type="text/javascript"></script>  
</body>  
</html> 

 
You can see right away that there are some major changes to the way the index.html 

works when rendering using the client.  
For starters, instead of having the content inside the HTML file, you have a container div 

with an id of root. You also have two script elements right above the closing body tag. 
One that will load the Vue.js JavaScript library and one that will load a file called app.js. 
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This is radically different than using server-side rendering because the server is now only 
responsible for loading the bare minus of the website. Everything else is handled by a client-
side JavaScript library, in this case, Vue.js, and custom JavaScript code. 

 
There are some tradeoffs with using client-side rendering, though. Since the content is not 
rendered until the page is loaded on the browser, SEO for the website will take a hit. There 
are ways to get around this, but it’s not as easy as it is with server-side rendering.  
Another thing to keep in mind is that your website/application won’t be able to load until 

ALL the JavaScript is downloaded to the browser. Which makes sense, since it contains all 
the content that will be needed. If your users are using slow internet connection, it could 
make their initial loading time a bit long. 

 
So, it is how client-side rendering works. But how about server-side rendering? 

 

 

4.4 Server-side rendering 
 

Server-side rendering [21] is the most common method for displaying information 
onto the screen. It works by converting HTML files in the server into usable 
information for the browser.  
Whenever you visit a website, your browser makes a request to the server that contains the 
contents of the website. The request usually only takes a few milliseconds, but that 
ultimately depends on a multitude of factors:  

 The speed of your internet  
 the location of the server  
 how many users are trying to access the site  
 and how optimized the website is, to name a few  

Once the request is done processing, your browser gets back the fully rendered HTML and 
displays it on the screen. If you then decide to visit a different page on the website, your 
browser will once again make another request for the new information.  
This will occur every time you visit a page that your browser does not have a cached version 

of. It doesn’t matter if the new page only has a few items that are different than the current 
page, the browser will ask for the entire new page and will re-render everything from the 
ground up. 
For example, this HTML document that has been placed in an imaginary server with an 
HTTP address of example.testsite.com. 

 
<! DOCTYPE html>  
<html>  
<head>  

<meta charset="utf-8">  
<title>Example Website</title>  

</head>  
<body>  
<h1>My Website</h1>  
<p>This is an example of my new website</p>  
<a href="http://example.testsite.com/other.html.">Link</a>  
</body>  
</html> 
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If you were to type the address of the example website into the URL of your imaginary 
browser, your imaginary browser would make a request to the server being used by that URL 
and expect a response of some text to render onto the browser. In this case, what you would 
visually see would be the title, the paragraph content and the link. 
Now, assume that you wanted to click on the link from the rendered page which contains the 
following code. 

 
<! DOCTYPE html>  
<html>  
<head>  

<meta charset="utf-8">  
<title>Example Website</title>  

</head>  
<body>  
<h1>My Website</h1>  
<p>This is an example of my new website</p>  
<p>This is some more content from the other.html</p>  
</body>  
</html> 

 

 
The only difference between the previous page and this one is that this page does not have a 

link and instead has another paragraph. Logic would dictate that only the new content 
should be rendered and the rest should be left alone. Alas, that isn’t how server-side 
rendering works. What would happen would be that the entire new page would be rendered, 
and not just the new content.  
While it might not seem like a big deal for these two examples, most websites are not this 

simple. Modern websites have hundreds of lines of code and are much more complex. Now 
imagine browsing a webpage and having to wait for each page to render when navigating 
the site. If you have ever visited a WordPress site, you have seen how slow they can be. 
This is one of the reasons why. 
+ On the bright side, server-side rendering is great for SEO. Your content is present before 
you get it, so search engines can index it and crawl it just fine. Something that is not so with 
client-side rendering. At least not simply. 

 
4.4.1 The pros and cons of each approach  
So, there you have it. Those are the main differences between server-side and client-

side rendering. Only you as a developer can decide which option is best for your website 
or application.  
Here is a quick breakdown of the pros and cons [20] for each approach: 

 
Server-side pros:  

 Search engines can crawl the site for better SEO.  
 The initial page load is faster.  
 Great for static sites. 
 Frequent server requests.  
 An overall slow page rendering.  
 Full page reloads.  
 Non-rich site interactions. 
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Client-side pros:  
 Rich site interactions  
 Fast website rendering after the initial load.  
 Great for web applications.  
 Robust selection of JavaScript libraries.  

Client-side cons:  
 Low SEO if not implemented correctly.  
 Initial load might require more time.  
 In most cases, requires an external library. 

 
 
 

------------------------------------------- 
 

Now we have some knowledge about Single page applications, Multipage applications, 
client-side rendering and server-side rendering, their pros and cons.  
I feel like that now I can read articles from other people who has done the same thing to 

gather more information about the area. Not maybe be same but some tests and experiences 
that can help me to choose my way. Here are two articles from Hampus Nilsson (Val Digital) 
and Chris Sevilleja (Angular SEO). 

 
Hampus Nilsson tried to index a single page application and Chris Sevilleja tried also to 

crawl, index and render his single page application during this experience. Let’s take a look 
at them. 

 
 

4.5 Val Digital 
 

My first literature to review is an article from Hampus Nilsson [9]. His article is about 
indexing a single page application. He has been working on val.digital which is completely 
a React application. We are going throw his struggle with GoogleBot to indexing all the 
application pages.  
First time when he tries to index his SPA on Google Webmaster, after ‘Fetch & Render’ he 

gets the result like this: 
 
 
 
 
 
 
 

It says that GoogleBot just sees the loading text and animation instead the real page. There 
are elements which are be loaded just after this screen but GoogleBot is not able to capture 
them because of client-side rendering. Under his experience he tries three approaches: 

 
The first one was to put some static HTML containing the menu, with <a> tags linking to the 

different subpages inside the React div that would be replaced with the app on load time. The 
purpose was to help GoogleBot to find the other pages and index them. As otherwise it appeared 
to be no links at all on the front page when it was first loaded. So it didn’t work. 
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Next approach was to include a lot of text to the application. Since the application contains a 
lot of chars with not text it is hard for Google to find anything to identify the page. So, he 
added a lot of text in a FAQ page. But even after a month no page was indexed. So, this 
approach wasn’t either the solution. 

 
The last approach was to implement server-side rendering of React, meaning every page is 

pre-rendered with the complete HTML that the client-side React will render when it runs. 
And that worked. After implementing server-side rendering he got some more pages 
indexed and here is a screen shot from Google Webmaster:  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

He says:  
“Finally, it seems Google picks up more than the front page. In conclusion, server-side 
rendering should be seen as mandatory for single page applications as of today’s date. Even 
if Google sometimes manages to render the page with all JS working, it is not 100 % reliable 
and it will fail to properly index your entire site if you rely on it.”  
+ My summary about this article and how it affected my decisions for this project: This 

article is from 2016. Google published an article in 2015 that GoogleBot is able to render 
JavaScript and see the content. So, this article is interesting because it’s done after 2015. But 
as you see GoogleBot couldn’t index all pages by itself and the help of server-side rendering 
was needed. 

 
This one was one of the reasons that I chose to use a SPA with server-side rendering. 

Hampus implemented server-side rendering to his React application and I found 
Angular Universal which already has server-side rendering.  
This was actually exactly what I needed. To know that if Google is able to index more 

pages than just front-page. My purpose was to get the page /angular-universal-cli up to 
higher ranks in Google, so I needed to index that page.  
I was looking for the best situation for SPA to be compared versus MPA and not see which 

approaches work. Everything he did and the result was very logic so I decide to use server-
side rendering after this. 
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4.6 AngularJS SEO – Single Page App Crawling and 
Indexing [10] 

 
This test applied to AngularJS by using server-side rendering.  
They were testing if Google can crawl, index and render the content of the page. They decide 
to have some rules:  

 URLs are flat, clean URLs – no parameters or fragments (hashtags).  
 All pages have unique metadata – page title, Meta description.  
 All pages have a few hundred words of fresh content 

 
They did this experience in six months and during this time they record the status. In the 

beginning Google could crawl and index their page. After that some pages were switching 
between being indexed and not being indexed. Sometimes the GoogleBot showed the content 
and sometimes not. 

 
So, it is possible that Google can crawl, render, and index AngularJS apps which have 

been built to be crawled. One could argue that there’s no need to undertake expensive and 
time consuming pre-rendering, or do weird search engine cloaking for Google, but you 
probably shouldn’t. 
If you rely on search engines for traffic, you should be pre-rendering your website.  

In this test, they didn’t create an XML sitemap. In a production environment, you should 
absolutely be generating a sitemap containing every canonical URL to submit that to 
WMT and reference it in your /robots.txt file. 

 
+ My summary about this article and how it affected my decisions for this project:  
As expected, applying kind of these tests and projects is time consuming. It takes time 

before you see the result or any changes. During the project, I should continuously 
expect changing. I may see some result in day 10 but it may change in day 15 and I 
should be prepared to record the current status.  
They had also same issue as other tests there the content of the page can’t be seen by 

GoogleBot. Sometimes appears and sometimes not.  
This is another test which says that server-side rendering is a must for SPAs if want 

to crawl, index and let GoogleBot to render the content of your page.  
 The main help I got from this article was that I knew nothing is wrong if for example 
my pages get unindexed. If Google Webmaster can’t find my sitemap or robot.txt so it 
is also fine.  Also, knowing that there is a big chance for single page applications to 
get their pages indexed on Google motivated me for waiting to see the result. 
 
 
Goal reminder and the way to continue 
In my thesis, I am looking for the best solution for SPAs to get them to the top of SERP. 
So now after client-side and server-side rendering evaluation I am looking for a 
combination of both. To keep a user-friendly application with server-side rendering. 

 
Because of this I will use Angular Universal for my single page application. Which is a SPA 

but the content renders on server-side. But what is Angular Universal? 
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4.6.1 ANGULAR UNIVERSAL  
Although this article from Google [11] many search engines expect plain HTML. Server-

side pre-rendering is a reliable, flexible and efficient way to ensure that all search engines 
can access your content. [7] 

 
High Level  
At a high level, there are two major pieces to the Angular Universal:  

1. Rendering on the server which means generating all the HTML for a page at a 
given route  

2. Transitioning from the server view to the client view in the browser client  
There are two different approaches you can use for server rendering. 

 
The first option is to pre-render your application which means that you would use one of 

the Universal build tools (i.e. gulp, grunt, broccoli, webpack, etc.) to generate static HTML 
for all your routes at build time. Then you could deploy that static HTML to a CDN. The 
advantage of this approach is that it is highly scalable and performant. The disadvantage is 
that it is not quite as flexible as the second approach. 

 
The second approach is to dynamically re-render your application on a web server for each 

request. There are still several caching options available with this approach to improve 
scalability and performance, but you would be running your application code within the 
context of Angular Universal for each request. 

 
Angular Universal was originally built to work with a node.js back-end. There are adapters 

for most popular node.js server-side frameworks such as Express or Hapi.js. In addition to 
node.js, however, Angular Universal has ASP.NET Core support [12]. 

 
4.6.2 Server Rendering Flows in Angular Universal:  
Flow for server pre-rendering:  

1. Generate static HTML with build tool  
2. Deploy generated HTML to a CDN  
3. Server view served up by CDN  
4. Server view to client view transition (see below) 

 
Flow for server re-rendering:  

1. HTTP GET request sent to the server  
2. Server generates a page that contains rendered HTML and inline JavaScript for 

Preboot (and you can optionally add serialized data for caching purposes)  
3. Server view to client view transition (see below) 

 
Flow for server view to client view transition:  

1. Browser receives initial payload from server  
2. User sees server view  
3. Preboot creates hidden div that will be used for client bootstrap and starts 

recording events  
4. Browser makes async requests for additional assets (i.e. images, JS, CSS, etc.)  
5. Once external resources loaded, Angular client bootstrapping begins 
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6. Client view rendered to the hidden div created by Preboot  
7. Bootstrap complete, so Angular client calls preboot.done()  
8. Preboot events replayed in order to adjust the application state to reflect 

changes made by the user before Angular bootstrapped (i.e. typing in textbox, 
clicking button, etc.) 

9. Preboot switches the hidden client view div for the visible server view div  
10. Finally, Preboot performs some cleanup on the visible client view including setting 

focus 
 

Note that much of this is configurable and can be adjusted for your use case. For example, 
you can control exactly how Preboot listens for events, replays them and switches from 
server to client view. There are also several options for performance optimizations. 

 
------------------------------------------- 

 
Assuming that our application is going to be built by Angular Universal using the second 

approach which means re-rendering. Before Studying about techniques of SEO to improve 
the ranking, there are other things that a developer should know. Crawling and indexing 
are two such terms [8]. 

 
 

4.7 What is Google Crawling? 
 

Crawling basically means following a path.   
In the SEO world, crawling means following your links and “crawling” around your 

website. When Bots come to your website (any page), they follow other linked pages also on 
your website.  
This is one reason why we create Sitemaps, as they contain all of the links in our blog and 

Google Bots can use them to look deeply into a website. 
The way we stop crawling certain parts of our site is by using the Robots.txt file. 

 
 

4.8 What is Google Indexing? 
 

Indexing is the process of adding webpages into Google search.  
Depending upon which Meta tag you used (index or NO-index), Google will crawl and 

index your pages. A no-index tag means that that page will not be added into the web 
search’s index. By default, every WordPress post and page is indexed.  
A good idea for ranking higher in search engines is to let only important parts of your 

blog/website be indexed.  
Do not index unnecessary archives like tags, categories, and all other useless pages. 

 
 
 

4.8.1 Factors That Affect Crawling:  
There are millions of websites on this earth. Is everyone satisfied with the crawling and 

indexing rate? For sure not! Most people are left constantly wondering why their 
articles aren’t getting indexed. 
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Let’s take a look at some major factors which play some important roles at the backend of 
crawling and indexing. [8] 

 
 

4.8.1.1 Domain Name  
Since the Google Panda update, domain name importance has risen significantly. 

Domains that include the main keyword are given importance.  
Also, the crawling rate is higher for those domains that have a good Page Rank. 

 

 
4.8.1.2 Backlinks  
Backlinks are incoming links to a webpage. When a webpage links to any other page. 
The more backlinks you have, the more trustworthy and reputable you are in the eyes of 
search engines.  
If you have good rankings but aren’t earning any backlinks for your site, search engines may 

assume that you have low quality content. 
 
 

4.8.1.3 Internal Linking  
There have been so many discussions regarding internal linking (also known as deep 

linking). People even suggest using the same anchor text within the same article as it helps 
in the deep crawling of a site.  
What’s important to remember is that internal linking is a good practice, not just for 

SEO, but also for maintaining active users on your website. 
 
 

4.8.1.4 XML Sitemap  
The moment you setup a site in WordPress, you are advised to use an XML sitemap so 

that your sitemap can be auto-generated. This way, Google will be informed that your site 
has been updated and will want to crawl it. 

 
 

4.8.1.5 Duplicate Content  
This could be really bad for you.  
Recently I found a site which had so many repeated paragraphs spread throughout different 

posts. This site was banned by Google because of this practice. Try not to have any duplicate 
content on your site. Fix all of your 301 and 404 re-directs for even better crawling and SEO. 

 
 

4.8.1.6 URL Canonicalization  
Create SEO friendly URLs for each page on your site. This is huge for proper SEO. 

 
 

4.8.1.7 Meta Tags  
Have unique and non-competitive Meta tags for your website. This will ensure that you 

have top ranking in search engines. 
 

------------------------------------------- 
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Well this is the last part of literature review.  
We know which setup we are going to use now. We also know about things that we should 

think about around crawling and indexing. The last thing we have to learn is some SEO 
techniques that Google likes to see when their Bots are visiting the page. These techniques are 
called for on-page techniques and improve your SEO ranking. Let’s take a look at them. 

 
 

4.9 On-page SEO [13] 
 

Optimizes content for a target keyword within a single blog post. This includes using proper 
headings, proper keyword placement, ensuring content quality, and paying attention to many 
other factors. 

 
4.9.1 Title  
This is the most important on-page SEO factor. The reason for this is because the more 

attractive and optimized your title is, the more people will click. And in general, the more 
clicks your post gets, the higher it will rank. You should try to use the targeted keyword or 
phrase toward the beginning of title (H1) tag, but if that’s not possible, make sure it’s at 
least somewhere in the title.  
You should also not repeat the same keyword more than once in the title tag because it 

doesn’t help you to get a better ranking but it could even hurt it. And keep the title length 
to under 65 characters. 

 
4.9.2 Permalink Structure  
Making sure your URL is displayed correctly is an important on-page metric. Again, you 

should use your target keyword in the URL, and avoid using special characters, symbols, 
brackets, commas, etc. within the actual URL.  
Use dashes to differentiate the strings in your URL structure. These are called “pretty” 

permalinks and are supported by most web browsers. Example of a good permalink: 
 

x https://www.domain.com/post-title-separated-with-dashes 
 
 

4.9.3 Heading Tags [14]  
When writing your articles, you should break up your content into smaller sections & 

paragraphs to make it easier for people to read. These sections can be given heading, which 
is where H1, H2, H3, etc. tags are used.  
Generally, H1 tags are reserved for your main page title, with subsequent headings being 

issued H2, H3, etc. Search engines use these to determine what is important within your 
content. This is why keyword rich headines are more useful than generic ones. Make sure 
you write keyword rich headines in the order of priority in H1, H2 and H3 title tags. They 
are used by many crawlers to differentiate important content. 

 
4.9.4 Keyword Density  
Including relevant keywords throughout your content is very important, as it helps search 

engines work out what your content is about. However, try not to excessively repeat and 
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overuse keywords just for search engine robots. This can lead to your site being banned from 
search engines.  
To avoid this, try to keep your keyword density to roughly 2-5%. If you find this hard, get 

out a thesaurus and broaden your writing vocabulary. This way, you are still writing about 
the same thing, without risk of being banned. 

 
4.9.5 Images  
Using images within your content is a great way to make your site more visually appealing 

and break up boring chunks of text. You can use these images to help improve your site 
SEO. All your uploaded images have titles, so treat them just the same as your page titles. 
Including relevant keywords can help people find your site when searching on Google 
Images.  
You can also include Alt Text and Descriptions for your images, making them even more 

useful with SEO. 

 
4.9.6 Meta Tags  
You should add a unique and relevant Meta description with each page you care about. 

Again, you should use your targeted keyword in the Meta description, but don’t keyword 
spam your description. While search engines pick up on keywords, it’s also important for 
users to click on the post. You need to write user-friendly Meta descriptions that make sense 
and are related to your post. 

 
 

4.9.7 Internal Links  
Placing links to your other website pages, is a great way of improving your site and used 

properly, internal links can be a useful weapon in your SEO arsenal. Not only does it make it 
much easier for your visitors to navigate around your site and find all of your content, but it 
also ensures that your site gets properly crawled allowing the search engines to find all of 
your pages. It also helps to build the relevancy of a page to relevant keywords and phrases, 
whilst also helping to increase the Google PageRank of your pages. 

 
------------------------------------------- 

 
Well, it was the last part of my literature review. I am going to use and implement 

everything I learned here in the Method section.  
Here is a very short summery of everything in Literature review to make sure that we are on 
the right track. 

 
4.9.8 Summary  
Studying and collecting knowledge about this area is a big part of the project. From the 

beginning, we learned:  
 What SPA and MPA are and the difference between them.  
 Issues with SPA in SEO and the reason for issues  
 Possible ways for SPA to challenge MPA in SEO  
 Client and server-side rendering  
 Angular Universal  
 Crawling and Indexing 
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 SEO techniques 
 

With this knowledge, we are going to create one SPA based on Angular Universal and 
compare it to an MPA application. Index them both on Google and implementing same SEO 
techniques on them both. Then a comparison between them. 
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5 ANALYSIS AND RESULTS 
 

Analysis and results contain two main part.  
 Result of empirical study  
 Answers to research questions 

 
 

5.1 Result of empirical study  
In the section bellow I will present the result from each part of the empirical study including 

screen shots, statistic and comparison tables. 
 

Here is a screenshot from the very beginning. Maybe a couple of days after both websites 
were running on my server. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The image shows that the mpaseo.se is not indexed on Google yet. It was the same situation 
for spaseo.se too. If you use the command line site:mpaseo.se on Google and nothing 
appears like the image above, it means that your website is not indexed on Google. 

 
5.1.1 Submit, crawl and indexing on Google Webmaster  
Here I had to let Google know that my domains are out there. I did it by submitting them 
both on Google Webmaster Tools.  
In the Method section, you can find how to fetch and render a domain and pages and send 
an index request to Google. Here is how it looked like when I fetched and rendered spaseo.se 
on Webmaster: 
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It shows how GoogleBot and visitors see SPA. This was the first time I rendered them both 
on 21 April 2017. On the contrary MPA looked a little bit better but still had issues with 
GoogleBot. I looked like this:  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
After one week. There was still no status about indexed pages on Webmaster. But when I 

tried to reach the page on Google via site:spaseo.se and got some results. The image bellow 
shows the screen shot of the MPA and SPA on Google searching:  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

The title for they both is Clean Blog and it is coming from the template that I am using.  
Later in this section I will show the result with right titles when they are implemented. 



32 
 

However, in that time I knew at least that both domains are indexed. Still had no status on 
Google Webmaster about how many of pages were actually indexed or which of them. But 
as you can see, Google could index the main pages. 

 
One week later I checked the Google Webmaster to see which pages are indexed on Google. 

In MPA there was a status that showed all pages were indexed. It means all pages in the 
sitemap.xml. But the status for SPA was 1 of 5. There were 5 pages on SPA and according to 
Webmaster jus the main page was correctly indexed. But I wanted to give a try and see if the 
/angular-universal-cli is not there. But I got some very interesting results here. The result  
on searching site:spaseo.se/angular-universal-cli:  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

As you can see the page was actually indexed by Google but not reported correctly to 
Webmaster. So then I was sure that those two pages are out there and it is possible for other 
people to see them. 

 
5.1.2 SEO Techniques  
It was time to improve some SEO techniques to get a better rank on Google. It was 

necessary to implement exactly the same techniques for both domains to make sure that it is 
a fair comparison.  
 From section 5.1.3 you can see result from my SEO testing. All tests are done by 
SeoSiteCheckup which is an online website checker. SeoSiteCheckup looks at the elements 
of the page and analyzes it. Then it gives the page a rate. If you page passes all pages you 
teach the point 100. But a lot of tests are not so necessary in my case. For example, it is 
maybe not very necessary here to have s 
 So, I tested both MPA and SPA on SeoSiteCheckup and I got 72 out of 100. It means that 
both pages passed 72% of the tests. Here bellow you can see the result of tests which are 
important for SEO ranking.  
Note: All these rates are from final results which means all SEO techniques are implemented 
before this final test. 

 
5.1.3 Meta Title  
As you have seen in Method section, I used TitleService in Angular Universal to create a 
title for the page /angular-universal-cli. Here is how it looks on browser: 
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Looks good and works fine. But SeoSiteCheckup can’t find or see the title. In the score page, 
the title of SPA reported as SPA SEO which is loaded from the index page. It can mean that 
GoogleBot can’t see the dynamic created title. But the title for MPA is returning as expected. 
So I decide to use another SEO checker to make sure that it is not working as expected. This 
time after some researching I found a Google Chrome extension Woorank. I analyzed the 
SPA with Woorank and it did find the title as Angular Universal Cli. It means that some 
SEO checkers out there can’t return the correct data. After that I decide to check with 
different tools to make sure that everything is correct. But my main Tool is Woorank now. 

 
5.1.4 Meta Description  
Also same situation for Meta description. MPA is returning: 
Angular universal cli complete guide. Comparison between SPA and Mpa in SEO ranking. 
But SPA has again some issues here. The returning description is:  
This is the index page of spaseo. 

 
In image bellow you see how Universal page on SPA looks like. The description is just 
something else than what SeoSitecheckup shows and not even what I implemented.  

 
 
 
 
 
 
 
 
 

Google is creating the Meta description from the first paragraph. Whenever Google is not 
able to load the implemented title and description it will create its own from the available 
content in the page.  
And this is a screen shot from Woorank. It shows how Google creates your link and how 

users will see it. But the real link in Google doesn’t match with the Woorank expectation. 
 
 
 
 
 
 
 
 

 
Since every change on Google takes time, it may be correct and both links from Google and 
Woorank will be the same. But now today it is how they look like. Sometimes it takes weeks 
to see result from very small changes on Google. 
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5.1.5 Headings Status  
The status for heading in MPA looks good. Tested in some tools and all of them returned 
Angular Universal Cli as a result which is correct. 
The problem is SPA again. None of Woorank or SeoSiteCheckup could find the correct  
Heading elements. Here is how SeoSiteCheckup reacted to H status:  

 
 
 
 
 
 
 
 
 

 
And the image bellow is the result from Woorank.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

I am going to tell you what is going on. Since SPA is a single page application these tools 
can’t understand that I am in a subdomain and not the index page. The <H1> SPA in SEO is 
the <H1> in index page also same thing for <H2> and <H3>. Everything is loaded from the 
first page. So logical I should think that Google can’t even see that there are some Heading 
tags in this page. But later you will be surprised but the final result. 

 
 
 

5.1.6 Robots.txt and Sitemap  
Woorank and other tools could find my robots.txt and XML Sitemap in both SPA and MPA. 

 
 

5.1.7 Image alt test  
Result for MPA looks good but SPA has some issues again. No one of used tools could find 

an image in the page /angular-universal-cli. I think the reason is that these tools are 
analyzing the index page not the actual URL. They don’t see that I am not in the root path. 
Here are two screen shots from SeoSiteChekup. They looked the same in Woorank also. 

 
MPA:  

 
 

 
SPA  
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So, Spa is not doing well here either. Still not sure if Google Bots can’t at all see the image. 
 
 
 

5.1.8 Inline CSS Test, Broken Links Test, SEO Friendly URL Test  
Both domains passed these three tests. Simple tests but important for a page to get a better 
rank. 

 
 

5.2 Google Searching Results  
Now we are in the most interesting part of this project. The real result on Google ranking 

page. These results will resist against all old theories about SPA on SEO. Maybe those two 
last articles gave me encourage to start a comparison like this. Otherwise every single article 
out there tells you that Single page applications can’t come to the top of SERP.  
The result also resists against my own tests which were done by tools like Woorank and 

SeoSiteCheckup. As you have seen in the last section, SPA couldn’t pass in some SEO tests. 
Tools couldn’t find Heading elements or any image. Not even the right description. So, I 
expected that Google Bots can’t get the DOM either. If Google couldn’t get the correct 
DOM then it would be hard for SPA to get top on ranking. 

 
But the very interesting thing is that today SPA is in the first page on Google ranking when 
you search for keywords Angular universal cli. Right now, it’s on the 7 place on SPA and 
MPA is not even there.  
I remember, in like two month ago MPA was on the second page and I also remember that it 

was on the 13 pages. So, it’s indexed on Google and people have seen MPA. Reports from 
Webmaster tools says even that people have clicked on it two times in last 30 days. I don’t 
have any explanation for this result. Everything was fairly done in this project and even in 
SEO tests MPA got so much better results than SPA. 
The chart below shows how MPA and SPA started their journey from day one and how they 
ended it after 90 days. When both were indexed, MPA started at page 17 while SPA wasn’t 
even there. After one-month MPA was on page 7 and SPA could reach page 13. After two-
month MPA was in the first page and It was actually the third link but SPA was in the same 
place. In the MPA wasn’t even there and I couldn’t find it by searching for it in the all result 
pages but SPA did a great job and could reach the first page which wasn’t expected att all. In 
the end of this section you can see the screen shot which shows the SPA on the first page.  

 
 

Well, it may be interesting to know what exactly happened to MPA but the purpose with 
this project was to know if a Single Page Application can get to the top of the SERP. Here is 
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a screenshot from another IP and Edge to make sure that SPA is not coming up because of 
my IP or my account. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 Once again. This screen shot is against all articles out there which says that Single page applications 
can’t get a good ranking on SEO. After this experience, I think if a SPA is implemented properly with 
SEO techniques and renders on Server-side it can get a good ranking too just like MPA. 
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5.3 Answers to my research questions 
 

5.3.1 Why does SEO not work for SPAs optimally?  
The answer of this question has two parts. First part comes from my literature study and the 
second one is from my own experience. 
 
Literature study: It has two main reasons: 
1: The application has just one page: 
 When google crawler tries to index the websites pages, it can’t find real pages because they are 
created in client-side. This is the problem with indexing for crawlers but since October 2015 
Google bots have been able [11] to read all JavaScript code and find other pages by internal 
links.  But still people and developers complain about this issue that sometimes Bots can read JS 
and sometimes they can’t.   
 
2: Client-side rendering: 
 When developers talk about client-side rendering, they’re talking about rendering content in the 
browser using JavaScript. So instead of getting all the content from the HTML document itself, 
you are getting a bare-bones HTML document with a JavaScript file that will render the rest of 
the site using the browser. 

 
My experience: 
Even in this project many times my SPA didn’t pass SEO tests just because that the DOM 

are made on the browser.  
There are online websites [22] that take screen shots from your page. I took a screen shot 
of MPA and it captured how actually MPA looks in the first page. But when I tried to take 
a screen shot of SPA it just captured the loading image and one sentence which said, 
‘application is loading’. It means that the DOM and its content wasn’t loaded properly 
from the beginning.  
 

 
5.3.2 In what way is MPA superior compared to SPA when it comes to search 
engine page?  
The source of this answer is from my literature study.  
It has two main reasons.  

 Serve-side rendering  
Multi page applications get rendered on server-side. Every time a user sends a request, server 
responds with the premade DOM and that’s why SEO likes it. In SPA data comes to the 
browser and browser makes the DOM right in that moment. It makes it harder for Google 
Bots to grab those elements, search for keywords and resulting it to the search engine.  

 The actual pages  
As you even have seen in my experience, tools like Woorank or SeoSiteCheckup couldn’t 

find the Meta title or Meta description of SPA. The reason for this issue was that the path for 
the guild page was created dynamically. So, the page /angular-universal-cli is actually not 
there. So, when Bots visit the page they can’t find the title.  
But MPA has own page for every path. The page /angular-universal-cli.php is out there. 

When For example Google Bots find your robots.txt they find your sitemap and every 
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related link to that domain. And when Bots visit those links they can find every title and 
description for each page.  
So, these two main reasons are why MPA is always better than SPA on SEO. 

 
 
 

5.3.3 What is the way to be at top of the SERP for SPAs?  
I have read a lot of articles about SPA on SEO and 90% of them tell you that SPA can’t get 

there. But those two articles in my literature review motivated me to use server-side 
rendering and try if it is possible for SPA to get on the top of SERP. 
So, the first choice was Server-side rendering. In my case I decide to use Angular Universal 
which is an Angular 2 with server-side rendering. But it is supposed to work as mine with 
any other framework which the content rendered on server-side. In one of my literature 
review Hampus Nilsson used React with server-side rendering. 
 
After reading those two articles on my literature review, as I said I decided to use Server-
side rendering which seems necessary for single page applications if you want your content 
to get seen by Google Bots. 

 
Then the tricky part is to implement some basic SEO techniques on SPA. In my case 

Angular 2 supported TitleService which you can create a title for every page. But since 
Angular doesn’t have any metaService I implemented my own code to improve Meta tags 
for every page but it didn’t work as expected. Angular 4 has some official metaService but 
Angular Universal is based on Angular 2 so those techniques didn’t work either. 
So, I mean if it is possible for you to implement some SEO techniques on your framework 
make sure that you are implementing at least these techniques: 

 Meta Title  
 Meta Description  
 <h1> Headings Status  
 <h2> Headings Status  
 Robots.txt Test sd 
 Sitemap Test  
 Image Alt Test  
 Inline CSS Test  
 Broken Links Test  
 SEO Friendly URL Test 

 
In my empirical experiment, by using server-side rendering and implementing these techniques I 
achieved my goal which was to get SPAs to top of the SERP. And I think with the same conditions as 
mine can every single page application achieve it too. 
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6 CONCLUSION 
 

Starting a comparison like this is very time consuming. It’s not like implementing or 
creating a local application and or website and see if it is working. You have to know that 
every single change can take weeks until you see the result. You change the title and you 
wait some days to see if you Google sees the new title of your page. When it is about a single 
page application it gets even harder. You don’t know if it’s your flaw in implementing or its 
Google slow reaction that you can’t see the result of changes. But the thing that I cared about 
in this project was to reach my main purpose.  
Main purpose of this project was first to see if the SPA can challenge the MPA and if it can 

beat it and get to the first page of Google ranking. And as you see in the end of Result 
Section so SPA could come to the first page of Google Ranking by searching Angular 
universal cli. So, I can say that I reached my goal and the result was also interesting. 

 
But this interesting result and study can be based on what other people do. I made sure that 

SPA and MPA have same conditions. But maybe the link that is coming on the first page 
have got more clicks that the other one. There are so many actors that can affect the final 
result. My job was to make sure that it is a fair comparison. 
Today when I am writing this the SPA which is a single page application has a higher rank 
than the MPA which shows that my pre-studies and my theory is in conflict with my result. 
The reason for this conflict is that 90% of articles on internet are out of date. You have to be 
very careful when you choose the source of your pre-study. With all these I want to say that 
the techniques are growing strongly and after just a couple of month can new studies get a 
new and different result than mine. 
 
+ My final summary from this project has two main parts: 

 The way to get SPA to the top 
 But is it worth it? 

 
The way to get SPA to the top: 
Today it is possible for a Single Page Application to get to the first Google ranking page. But 

the SPA should be under some conditions:  
 SPA is getting rendered on server-side 
 All SEO techniques in my Method section should be implemented properly. 

 
The first point makes it sure that the data is in the type of DOM when it is sent from server 
to the browser. So, when users visit the page, the browser doesn’t create any element but 
elements are already there. Google Bots can read the content, see all internal links and find 
other pages within the same domain.  
 
Second point is to make sure that the page itself is SEO friendly. It means that the page has 
a title, description, key tags and so on. For example, it is necessary for every page to have a 
<h1> element and the h1 contains the keywords for that page. There are a lot of SEO 
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techniques that you can implement but in my Method section I have gathered those essential 
techniques that should be implemented for every page. 

 But is it worth it? 
Let’s say that you have decide to create a SPA, you have implemented everything properly 
and your SPA has a good ranking on Google. But I have to remind you those issues with 
Google Webmaster and all those tests which SPA didn’t pass on SeoSiteCheckup. This 
project aimed to just see if it is possible for a SPA to get to the top. But imagine that you are 
creating a large online store application. This will not be fun att all to not being able to track 
for example quantity of visits of every product, not seeing DOM elements with SEO tools or 
not getting all pages indexed properly.  
So, the Single Page Application costs you these issues that you should remember when you 
are to start a new project.  
 

 
 

Our single page could reach to the top but if you think about these losses so it may change your 
mind to use single page applications. If you don’t care about tracking indexed pages, page views 
or seeing your SEO pass on technical tests it is maybe worth it to create a SPA instead MPA.  
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7 FUTURE WORK 
 

Maybe the most important thing to know after this thesis could be that if it is possible to get 
a better rank for SPAs without server-side rendering.  
In this project, I tested I single page application with server-side rendering using Angular 
Universal. It could be interesting to know if an Angular 2 applications without server-side 
rendering could also come so far. That the content of applications gets read by Google Bot 
and pages of the application get indexed too. 

 
We have to remember that this comparison was a very basic. More pages with different 

contents could be added. For example, I would know if Google could have reacted in the 
same way if there were like 20 pages instead two or three. Or of Google was able to find 
some text or any article in subpages in the Single page application.  
Google Analytics could be added to analyze how many people are seeing the post and how 

many clicked on it. Then you could do a better estimating about why this page is on the first 
page and another page is not. 
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