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Abstract: In the present study, we analyzed User Generated Content (UGC) to measure the
importance of Search Engine Optimization (SEO) for startups. For this purpose, we used several
clustering algorithms to identify user communities on Twitter. The dataset contained a total of
67,126 tweets. A three-step UGC analysis process was applied to the data. First, a Latent Dirichlet
allocation (LDA) was developed to divide the UGC-sample into topics. Next, a sentiment analysis
(SA) with machine-learning was applied to divide the sample of topics into negative, positive,
and neutral feelings. Finally, a textual analysis (TA) process with data mining techniques was used
to extract indicators related to the SEO technique optimization in startups. The results helped us
identify UGC communities in Twitter about SEO for startups and the main optimization indicators
according to the feelings expressed in tweets. Our results also demonstrated that Black Hack SEO is
not the most relevant strategy of positioning of digital marketing for startups and that, although this
strategy is used by the startups, it is predominantly negatively perceived by SEO UGC communities.
Keywords: SEO; startups; User Generated Content; social communities

1. Introduction
In recent years, the Internet has become a widely used and ever-growing data source [1]. A large
proportion of data is generated daily by users who connect to social networks and who use their mobile
applications to express opinions on products or services, or on any specific topic [2,3]. In today’s
increasingly connected world, users obtain information on the Internet through search engines, such as
Google, Yahoo!, Bing, Baidu, among others [4,5].
A search engine is a website that allows to make inquiries on any subject [6]. In just a few
thousandths of a second, search engines return multiple results from web pages containing the
searched keywords. If a business is not indexed in the Search Engine Result Pages (SERPs), it does not
appear in user search results. The strategy to position a company’s web page in search engines results
is known as Search Engine Optimization (SEO) [7–9].
Therefore, SEO is a technique that consists of the optimization of indicators within (on-page)
and outside of the web page (off-page). At the same time, the importance of the SEO positioning
strategy around the world increases due to the massive use of search engines, the development
of new technologies, and innovation in the business sector [9]. This combination of factors has
led to the emergence of startups, companies based on technology and innovation, in a connected
ecosystem [10–12].
In a phase, startups need digital marketing and SEO positioning to increase their reputation on
the Internet [13,14]. At this stage, startups have to increase the impact of their projects while looking
for funding to invest in digital marketing [15,16].
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This newly emerged digital ecosystem is rich in User Generated Content (UGC) [17], i.e., the content
daily generated by Internet users through social networks and digital platforms. Relevant
research has analyzed UGC for digital marketing, SEO, Search Engine Marketing (SEM), App Store
Optimization (ASO), or even Social Media Marketing (SMM) [7,8,18–20].
The ecosystem of digital marketing in startups is characterized by the value of knowing the
indicators, factors, techniques, or future topics that can affect the results in the most used search engines
such as Google or Yahoo! [6] and that can increase the results and profitability of companies in the
digital environment [9].
Therefore, we proposed to study two objectives, on the one hand, to understand and explain
the main positioning indicators related to SEO strategies according to the UGC in Twitter, and on the
other hand, to identify the main communities of users on Twitter that develop content on the main
SEO indicators [21–23]. It is well known that, in the startup industry, the knowledge of these factors
could generate added value to startups [15], since they can appropriately position themselves in their
industries and generate a competitive advantage [16].
Therefore, there is a growing need to understand the topics that arouse interest in the SEO
communities on Twitter, a major channel for the sharing of information in this industry [6,7,24].
To explore this issue, Aswani et al. [9] used data visualization techniques and content analysis of what
they defined as SEM, considering also the SEO strategy within the acronym of SEM. In particular,
they developed content analysis of tweets with hashtags #SEO, #SEM, and #DigitalMarketing.
The authors also measured the polarity [25–28] and sentiment [29–32] of the collected tweets. Saura and
Bennett [33] proposed the analysis of UGC communities using a three stages method. Therefore,
following Aswani et al. [9] and Saura and Bennett [33], we propose the following research question (RQ):
What are the dominant discussion topics published in UGC SEO communities for startups in Twitter? (RQ1).
Analysis of the content published in specific communities in social networks has aroused a considerably
scholarly interest [22,27]. Users in these UGC communities’ comment, express their opinions, criticize,
or create content that brings improvements to the community [28]. In the startup industry, these practices
are common and can be analyzed by extracting insights that help to improve the strategies of startups
in their digital marketing actions by the specialization of professionals who share their experiences
through UGC communities. Identifying the size, relevance, shape and number of participants, as well
as their leaders’ opinions, are essential for the identification of the communities that should be followed
by startups to obtain information related to SEO [21,29]. Accordingly, we propose the following RQ:
Is it possible to identify the structure of the UGC community network that participates in SEO for startups
discussions in Twitter? (RQ2)
Likewise, other authors such as Reyes-Menendez et al. [14] and Saura and Bennett [33] proposed
using the sentiment analysis methodology to measure whether topics identified in UGC can be
considered negative, positive, or neutral with respect to the object of study. This approach is based on
the analysis of the comments of the users of these communities around specific topics. Following these
research studies, we propose the following RQ: Is it possible to identify SEO positioning topics for startups
in UGC communities on Twitter and identify corresponding feelings (positive, negative, or neutral)? (RQ3).
In the present study, our key aim was to identify indicators that add value to startup companies.
To this end, we analyze UGC using methods such as sentiment analysis and topic modeling, and other
relevant approaches extending the Aswani et al. [9] approach based on data visualization. Regarding the
research originality, the authors have not been able to find research studies that approximate the
analysis of SEO positioning strategies in startups using data mining and topic-modeling techniques
as well as communities of UGC analysis, so the results can be considered an original contribution to
the literature.
Therefore, the main aim of the present study was to explore the discussions on SEO so that to
acquire an in-depth understanding of the dynamics of this niche industry for startups. Consequently,
the primary purpose of this study is discovery, not hypothesis testing and not trying to control variables,
but to discover them. These variables could be used in future studies to analyse SEO strategies in
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startups as well as constructs for quantitative methods adding important theoretical contribution
to the literature [33]. The insights generated by the proposed method of analysis can be used to
evaluate the SEO industry in startups and compare whether SEO is really important and worthwhile.
On collecting 67,126 tweets with hangtags #SEO and #Startups, we submitted this database to several
types of analysis including advanced algorithms, such as Hyperlink-Induced Topic Search (HITS),
the PageRank (PA) algorithm distribution, and Eigenvector centrality distribution algorithm (ECD)
to identify UGC communities as well as Latent Dirichlet allocation (LDA), Sentiment Analysis (SA),
and textual analysis (TA) methods.
The remainder of this paper is structured as follows. Section 2 covers the literature review.
Section 3 presents the methodology development and Section 4 the analysis of results. The findings are
summarized and discussed in Section 5 (Discussion) and Section 6 (Conclusions).
2. Literature Review
In the last decade, the ecosystem of startups and the strategies that these companies use to
promote their products has aroused a considerable research interest. For example, [34] conducted
a study about the development of startups in an academic environment. The authors focused
on the analysis of interdisciplinarity and performed a case study of an educational startup case
called UniStartApp. Furthermore, [35] analyzed the contribution of digital marketing to markets,
importance of communication in integrated marketing, and creation of value in digital channels and
the UGC comments.
SEO is based on the optimization of indicators that measure the relevance of a web page on the
Internet [21]. Considering the relevance of these indicators, the search engines index them in the first
positions of its SERPs, the second page, and beyond [22].
Such indicators are many and varied and include, among others, the Page Authority (PA),
which measures the quality of the content of a website page, and the Domain Authority (DA), which
measures the relevance of the domain based on the number of visits and links pointing to it from other
web pages. Combining these parameters (PA and DA), the founders of Google, Larry page, and Sergey
Brin created a ranking called PageRank, which was improved by the Moz company [23] based on PA
and DA indicators.
Other important indicators that optimize a website for SEO include the repetition of the main
keyword in title, description, and URL tags content [24–26]. These three indicators are shown in the
SERPs when a user performs a search. If the itinerancy of the keyword in the content of a page increases,
this leads to an increase of the possibility of that page being indexed in search engines [18,27].
There are also other indicators, such as the sitemap, a file in XML language, which shows the
structural design and the information architecture of a website so that search engines can correctly
track it, or the correct installation of the robots.txt file, what tells search engines what content should
not be indexed into the SERPs [28,29]. Other relevant indicators include social meta-tags, which offer
search engines additional information about the content of the website: Facebook meta tags are called
Facebook Open Graph Data; for Twitter meta data, social tags are called Twitter Cards [30].
As mentioned above, in order to obtain quality traffic and publicize their products and services at
an early stage of their development, startups need to generate impact and visibility of their businesses
for search engines [25,31].
In order to increase their impact and potential, as well as to receive new investment, startups
should adopt the domain and optimization of SEO strategies [32]. Startup founders usually hire
qualified specialists or develop SEO strategies on their own through social platforms or through other
digital channels, such as email marketing or social ads. These platforms are rich in UGC content,
that is as indicated, the content developed by users to express their opinions and to make comments
about different industries that usually are organized around social communities in social networks.
Therefore, social platforms could be used to obtain a holistic picture about customer satisfaction in a
specific domain [9].
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In addition, [36] studied startups in the early-stage phase, focusing on the main steps in the
creation of digital companies. The authors analyzed the main tools and techniques of digital marketing
for startups, demonstrating the importance of increasing the visibility of corresponding projects on
the Internet.
Using the same approach, [37] investigated the creation of a brand from scratch and highlighted
guidelines and factors to success in the digital environment. This digital field was found to be
characterized by techniques such as SEO, SEM, or digital techniques. Likewise, [38] conducted a
study of women entrepreneurs in startups, discovering their professional skills and indicating their
perceptions of the opportunity to create new companies based on social media sources and trends.
Similarly, [39] analyzed the relationship between business orientation and performance of startups.
The results of this study showed that relevant factors in this domain are technological orientation,
type of digital communication strategies selected, and social capital of the company.
Focusing specifically on SEO strategies, [22] conducted an experiment to increase the revenue
from website advertising owing to the correct use of social networks and SEO as traffic channels.
The authors focused the study in “Linkbuilding” tactic. Furthermore, in a study on the use of these SEO
strategies in e-commerce, which assessed the efficiency of these search engine strategies, [40] related
the search engine marketing to the financing capacity of the companies.
In addition, Saura et al. [15] concluded that SEO positioning and qualitative indicators such
as quality traffic and user experience (UX) can increase the existence of these strategies in startups.
Likewise, [41] indicated that, for startups to succeed, and in order to increase the chances of attracting
quality traffic in digital environments and thus raising the curiosity of the UGC, a successful product
idea should be found. Accordingly, [11] studied the reason why a large number of startups fail in their
initial stage. The authors proposed new organizational strategies to effectively use factors such as
time and resources, mentioning that there should be a correct digital promotion of products through
Internet search engines as well as in UGC communities and among influencers.
3. Methodology Development
The methodological process developed in this study is based on the analysis of SEO in relation
to the research questions posed. The present study is exploratory, rather than hypothesis-testing.
Therefore, our main aim was not to explore the impact of certain variables, but to discover them and
illustrate how they can be analyzed in future research using the proposed methods [42].
As mentioned previously, social media (SM) have become a new area for the investigation of both
structured databases and unstructured databases. In previous studies, SM analysis has been effectively
used to study stock price fluctuations, disease prevention, event monitoring, election result predictions,
disaster management, brand management, public relations, public opinion polling, improvement of
tourism services, solutions for global warming, or studies of promotions such as #BlackFriday [39,43–51].
In the present study, we used Twitter-based UGC to investigate whether startups should
invest into the SEO strategies to respond to the proposed research questions and objectives in
the introduction section. During data collection, a total of 78,022 tweets with hashtags #SEO and
#Startups were downloaded from the public Twitter API over a period of 3 months (April–July 2019)
following for this collection process research studies such as [33]. Afterwards, the database was filtered
and cleaned to improve the robustness of the data. The final data sample was composed by a total of
67,126 tweets.
3.1. Social Network Modeling Algorithms
In the next step, we applied an LDA model to identify most discussed topics/themes. Following
the approach proposed by [33], the LDA model was created. LDA is a state-of-art mathematical model
that can divide a sample into topics. Thereafter, these topics were visualized in nodes to understand
their weight. It should be highlighted that the LDA algorithm is an approach used in exploratory
methodologies based on data discovery that aims to identify topics in structured or unstructured
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databases developed that was initially proposed by Pritchard and Stephens [52] as a machine learning
technique and was later expanded in use and improved by Blei et al. [53].
Likewise, the data were also submitted to several clustering algorithms such as: Hyperlink Induced
Topic Search (HITS), the PageRank algorithm, and the Eigenvector centrality distribution algorithm
(See results). HITS algorithm is a link analysis algorithm that rates links between communities
developed by Kleinberg [49]. This algorithm is used to the web link-structures to discover and rank
the webpages relevant for a particular search, in this study, those links are extracted from Twitter
users accounts used like links [54,55]. The PageRank algorithm is similar to HITS algorithm, but in
this study, we used PageRank as a way of measuring the social network importance score of each
user’s profile in Twitter. The Page Rank score for a given node is based on the links made to that node
from other nodes [56]. The links to a given node are called the backlinks/in-degrees for that node [57].
This algorithm was developed by Larry Page and Sergey Brin [58] at Stanford University in 1996, as
part of a research project about a new kind of search engine. It is known as the first algorithm used
by Google search engine to index websites. Finally, the eigenvector centrality algorithm is a measure
of the influence of a node in a network. A high eigenvector score means that a node is connected to
many nodes who themselves have high scores. This measure is used in graph theory and developed
by Landau [49]. Additional details relative to the methods used can be found in Section 4.
3.2. Sentiment Analysis
In addition, we performed sentiment analysis of the tweets. To this end, we first used a total of
349 tweets to train the sentiment analysis algorithm that works with machine learning in Python to
obtain Krippendorff’s alpha value (KAV) [54,55].
KAV should obtain a result equal to or above 0.667, so that the results indicate that the algorithm
has been trained a sufficient number of times, although Krippendorff’s indicates that the minimum
KAV should be adjusted according to the weight of the conclusions. In this sense, a KAV high could be
≥0.800 while a KAV between the measures 0.667–0.800 could be used to tentatively define and argue
conclusions [54].
Sentiment analysis algorithms are broadly used in research to identify sentiments relative to the
research purposes. Research such as [8] and [33] have used sentiment analysis algorithms to extract
insights from UGC databases on social networks such as Twitter, Facebook, or TripAdvisor.
This process allowed us to categorize the tweets into three groups (positive, negative, and neutral)
depending on the sentiment expressed in them. This was followed by textual analysis of the data that
helped us identify indicators related to SEO in startups.
3.3. Textual Analysis
In this step, we followed [33]. They stated that the data that make up the databases should be
analyzed for the data mining process in order to extract insights. In this case, the process is based on
the NVivo software, a qualitative analysis tool.
We selected to use the NVivo software as it does not require a specialized knowledge and has a
simple interface that allows the researcher to correctly classify and structure the database in nodes.
The data entry processes were manually performed in NVivo, although the databases were already
divided into sentiments. In this case, a structure of nodes was created in which the words identified as
connectors, prepositions, articles, and plural forms are filtered [33].
Subsequently, the nodes are defined as data containers grouped according to their characteristics.
The structure and design of new nodes are used to group raw data as accurately as possible.
An important indicator to perform a textual analysis process is the Weighted Percentage (WP)
that shows the number of times a node repeats its content in the database. NVivo was used to calculate
the WP.
Research such as X and X have used textual analysis algorithms to exploratory analysis of the
results of databases structured by UGC.
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3.4. Modularity Report
Furthermore, to identify relevant communities in the studied UGC, we used the algorithm of
data visualization and classification previously proposed by [56]. For the resolution of the results,
[57] proposed an algorithm to group the results in communities of neurons or nodes based on
their modularity. Modularity is a measure of the structure of networks designed to measure the
strength of the division of a network into clusters or communities [56].
Networks with a high modularity have dense connections between the nodes within modules,
but sparse connections between nodes in different modules. Modularity is often used in optimization
methods to detect the community structure in networks [46,48].
4. Results
Descriptive statistics provide an overview of the nature of the tweets, the users that interact
through them, and the degree of engagement of relevant stakeholders [33]. In our dataset, of a total
of 67,126 tweets, 64,145 were original tweets, 29% were replies to these tweets, and 27,459 were
retweets (RT). These metrics highlight a very active interaction between the stakeholders related to
the SEO community and startups. Likewise, a total of 15,176 different hashtags were detected in the
sample, with a total of 15,494 unique users around this UGC.
Over 45% of the tweets contained more than one hashtag. Considering that a total of 15,494
unique users were identified, each user published on average 4.4 tweets, including 2.1 original tweets,
1.3 retweets, and 1 reply. Regarding the visibility of users, data analysis demonstrated that most
users were active and visible in this social network, so the analyzed content can be assumed to yield
relevant insights. In the tweets, there were a total of 51,290 different URLs.
A closer consideration of the data showed that the most popular words used in the discussions in
the tweets (excluding SEO, startups, and digital marketing) were marketing (3624), business (3532),
Google (3073), content (2679), search (2649), website (2253), digital (1892), and tech (1694). Similarly,
the analysis of the hashtags demonstrated that a total of 766 unique hashtags were found in the tweets,
and they appeared 15,176 times. The most repeated hashtags were #SEO (12.453), #startups (7391),
#digitalmarketing (3097), #marketing (3050), #socialmedia (2385), and #business (1762) (See Figure 1).

Figure 1. Most popular words and hashtags found in the dataset.

A more in-depth analysis of the data demonstrated associations between hashtags, words,
and users. First, popular terms included the words directly related to the best SEO practices for startups
(e.g., trick, tutorial, tips, check, now, why, great, sharing). Second, frequently used were also the names
of active companies and relevant tools in the sector (e.g., Google, Moz, Gmail, Pay per Click (PPC), Cost
per mille (CPM), Business to Business (B2B), Business to Consumer (B2C), eCommerce, Screamingfrog,
Google Search Console, Google Analytics, Google Ads, etc.). These findings highlight the strong
interest of the UGC community to these tools and companies.
4.1. UGC Communities’ Results
Figure 2a,b show the PageRank (PR) distribution of the identified communities [58]. The PR
is an iterative algorithm that measures the importance of each node within the identified network.
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This metric assigns each node a probability of being clicked many times. In addition, we also used the
Hyperlink-Induced Topic Search (HITS), also known as Hubs Authority algorithm, which rates the
authority and the hubs distribution [59] (Figure 2c,d).

Figure 2. (a) Modularity distribution of communities; (b) PR and relevance nodes analysis; (c) Hubs
distribution; (d) Hyperlink-Induced Topic Search (HITS) authority analysis (Source: The authors).

The HITS metric determines two values for a node: (1) its authority, which estimates the value of
the content of the node, and (2) its hub value, which estimates the value of its links to other nodes.
HITS updates the authority value of each node to be the sum of the hub values for every node it has a
link to [59].
In our data, a total of 2145 user communities interacting on the topics related to SEO in startups and
digital marketing strategies were identified after using the modularity report algorithm. In Figure 2a,
the size (number of nodes) is shown on the Y axis, while the modularity class is shown on the X axis.
The detected communities included communities of women in technology, volunteers and freelancers
to develop SEO in startups and SEO, as well as SEM and SQL experts debating on the strategies and
best advice for this industry. Of all these communities, the communities with more weight were
as follows: SEO (the PR measure of 0.0326); business (0.0093); marketing (0.0086); startups (0.0070);
digital marketing (0.0062); entrepreneurship (0.0039); innovation (0.0039); artificial intelligence (IA)
(0.0037); social media marketing (SMM) (0.0036), and Fintech startups (0.0035).
Figure 2c shows hubs distribution where the points of nodes that stand out in the distribution
correspond to Google (0.0594); ecommerce (0.0686); small business (0.0630); IoT (0.0606); SEM (0.043);
B2B (0.0536); Blog (0.0575); PPC (0.0437); growth hacking (0.0607); analytics (0.0584); domains (0.0421);
directory (0.0202); link building (0.0285); venture capital (0.0347); data (0.0487); founders (0.0305), and
leadership (0.0487). These results demonstrate the interconnection of SEO tools and digital business
models that develop startups.
Figure 2d shows the results on hubs authority. According to the results of this algorithm, the 10 nodes
with the most authority within the sample are startups (0.5898); SEO (0.5739); business (0.2037); marketing
(0.1917); entrepreneurship (0.0877); social media (0.0850); technology (0.0973); innovation (0.0834);
design and web design (0.0605), and content marketing (0.0522). Two new communities focused
on web design and innovation and content marketing strategy appear as well. This adds value to
the results, suggesting that SEO can be applied to these digital areas. Y axis shows the Modularity
weight of the communities, and the X axis represents the number of communities found by each
algorithm used in Figure 2a–d.

Informatics 2020, 7, 47

8 of 15

4.2. Groups of UGC Communities
In order to better visualize the results of the processes depicted in Figure 2a–d, Figure 3 shows the
UGC communities in terms of the weight of the corresponding nodes. As can be seen in Figure 3, of a
total 2145 identified communities, 18 had a greater weight. By order of weight, our results showed
that the node/community corresponding to SEO, business and marketing had the weight of 0.05062;
startups, digital marketing, and entrepreneurship had the weight of 0.0454. These communities
were followed, in the descending order of weight, by innovation and AI (0.0077); Fintech startups
and blockchain startups (0.0059); SMM and content marketing (0.0058). Communities from C1 to
C14 contained indicators of SEO optimization, tools, and tips related to SEO; these were small user
communities focused on the discussion of the best practices and offering SEO advice for startups.

Figure 3. Groups of communities associated by similar content. Source: The authors.

4.3. LDA Results
Next, the main aim of the process of identifying topics with LDA was to find SEO optimization
indicators for startups. The identified topics are listed in Table 1.
Table 1. Latent Dirichlet allocation (LDA) topics identification of Search Engine Optimization (SEO)
indicators for startups.
Topic
Robots.txt and Tag
URL
Title Tag
Social Tags
Open Graph Data
JavaScript (JS)
Backlinks
Twitter Card Data
Sitemap.xml
Meta Description
Traffic
Accelerated Mobile Pages (AMP)
Long-tail Keywords
SEM
Directory
Link Building
CTR
Headers (H1-H6)
HTML

Brief Description
Robots.txt and tag should be implemented on the web indicating the URL to the
sitemap.xml; in its tag, it should appear as “index, follow”.
URLs should contain the keyword that positions the website; no noise or special
characters are allowed.
Title tag should not exceed 69 characters and must contain the keyword.
Social tags should independently appear on all pages of the website.
Open Graph Data are used to mark Facebook data for social tags. It is important
to optimize the “og: image”.
There are problems in the implementation of JS for SEO
Backlinks are necessary to increase the PA and DA of the website, but there are
penalties for their purchase.
Twitter Card Data serve to optimize social SEO for Twitter that increases the
impact of content in this social network.
Sitemap.xml structures the content of the website and offers search engines the
information architecture of the site.
Meta description should contain the keyword to be positioned and should not
exceed 156 characters for the results in desktop SERPs and 333 for mobile.
Traffic of a website relevant to SEO should be high.
Accelerated Mobile Pages (AMP) is a technology that increases the loading time
of a website optimized to SEO.
Long-tail keywords are the most successful keywords in SEO
SEM is a digital marketing strategy that should accompany SEO tactics.
A website structure should be divided into directories and not in URLs by subject
or sub-domain.
Link building is a strategy that penalizes SEO.
CTR is the indicator that measures the effectiveness of clicks on SERPs.
Headers show the search engines the structure of the content.
The goals tags in HTML and social tags are important for optimization

Count
161
157
139
123
110
104
104
98
92
83
79
79
71
67
63
57
35
15
14
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On identification of the topics, we submitted the data to sentiment analysis to identify the
predominant feelings expressed in the tweets (positive, negative, and neutral). To this end, we first
trained a machine learning algorithm developed in Python in three feelings (positive, negative,
and neutral). The algorithm was trained on a total of 349 samples, and the average KAV values
achieved for positive, negative, and neutral sentiments were 0.721, 0.775, and 0.801, respectively.
Considering the conventional thresholds for KAVs values (α ≥ 0.800 high reliability; α ≥ 0.667 tentative
conclusions; α < 0.667 low reliability; see Krippendorff [54]), highly reliable and tentative conclusions
could be made based on our data.
To better visualize the findings, Figure 4a,b show two word-clouds with the main words arranged
according to their weight and feeling (positive and negative; neutral was not relevant in this case). It is
important to highlight that Figure 4 shows the keywords found as a result of the process randomly.

Figure 4. (a) Negative topics for SEO startups; (b) positive SEO topics for startups. Source: The authors.

As can be observed in Figure 4b, positive issues that should optimize the startups are title,
description, URL, AMP, sitemap.xml, long-tail keywords, traffic, and social tags. Furthermore,
as shown in Figure 4a, negative issues are robots.txt and tag, JavaScript, backlinks, and link building.
There have also been figures of influencers. In addition, influential figures in the SEO sector, such as
Rand Fishkin, Avinash Kaushik, Matt Cutts, or Eduardo Garolera, turned out to be positively evaluated
in our sample.
5. Discussion
Previous studies have convincingly demonstrated that SEO is beneficial for startups that do not
use SEM in their strategies to increase their visibility in the top of the SERPs [31]. Previous research
has also identified the key factors that affect the positioning of startups in SERPs and central concepts
related to user behavior or psychology [28]. In addition, SEO has been demonstrated to be an effective
strategy to improve traffic to websites, which also brings profit [29]. Likewise, several studies have
also investigated the impact of SEO strategies on global digital marketing campaign and pointed out
that search marketing strategies are not as profitable as other strategies carried out by advertisers in
the digital ecosystem.
However, none of previous studies have focused on the importance that startups should assign
to SEO positioning, particularly in relation to the optimization of their social media marketing, SEO,
and content marketing strategies. To fill this gap in the literature, in the present study, we aimed to
explore the startup industry through a review of Twitter discussions.
Our results demonstrate that many small startup communities have conversations about digital
marketing and the main strategies that should be implemented as demonstrated by [29]. In addition,
our findings also clearly indicate that startups are closely interconnected through the most important
user and thematic communities where they find useful information about SEO optimization [60].
Therefore, as indicated by Saura et al. [8] and Reyes-Menendez et al. [14], the data published
on Twitter and the study of online communities can be a valid source of information to understand
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public opinion, to find insights or even to predict social movements. In this way, the analysis and
representation of clusters from Twitter can contribute to the identification of success indicators relative
to different industries as indicated by Ventocilla [61]. The study of online communities and the topics
on which users share information could also help to identify the level of engagement and opinion
leaders, among other social listening indicators [62].
Therefore, based on our results about the network dynamics and clusters, it can be concluded that
the industry concentration appears to be high, although highly fragmented (see Aswani et al. [9] for a
similar conclusion). One of the reasons behind this trend may be the close contact among startups,
as they are in the same phase of development and have on the same needs [25]. In addition, Fishkin [6]
indicates that certain success factors for indexing content in the Google search engine are born from
professional comments from users on Twitter when recounting their experiences
However, for the success of the SEO strategy in startups, the identified indicators should be
optimized. The presence of negative SEO indicators suggests that there are negative experiences and
bad results of other startups and practitioners in the industry as presented by [27]. Several previous
studies have analyzed the negative engagement in digital marketing based on the most practical type
of black hat SEO (see [63] and Aswani et al. [9]).
In addition, our results show that SEO is not always the strategy that should be carried out in
terms of better positioning of startups in search engines (see also Malaga [27] and Aswani et al. [9] for
similar conclusions).
Instead, alternative strategies, such as PPC, SEM, content marketing, SMM, or influencers
marketing, can be meaningfully used to develop the positioning focused on startups [1]. However,
despite the short-term gains in terms of attracting traffic, in the long run, the links can become toxic
and the purpose behind the whole exercise can be defeated, resulting in no current gain of online.
The aforementioned issues should become the top concerns for the startup industry [64].
6. Conclusions
In the present study, we focused on investigating startup SEO strategies of digital marketing.
Our results on the discussions surrounding SEO on Twitter highlighted that 27% of all discussions
had a negative polarity, indicating that SEO is not the perfect and profitable strategy for startups.
This finding also suggests that there is a high percentage of unsatisfied SEO experts’ experiences and
negative engagement. The analysis clearly demonstrated that most users are not satisfied with the
performance of their SEO strategies in startups.
A detailed analysis revealed that the major reason behind the dissatisfaction was outsourcing of
negative SEO indicators and topics, such as robots.txt and tag, JavaScript, back links, and link building.
In the long run, using such techniques or wrong optimization, when detected by a search engine, leads
to penalization.
Along with contributing to the previous literature [65,66] our results provide meaningful practical
implications for startups, organizations, and individuals searching for the ways towards quick and
efficient solutions to enhance their web visibility. In addition, regarding research objective one, the main
positioning indicators related to SEO strategies according to the UGC in Twitter have been explained
in Table 1 allowing be clearly understood by practitioners or academics. Likewise, regarding research
objective 2, the communities of users on Twitter that develop content on the main SEO indicators have
been identified and scored. This processed let us find main topics for future research in this area.
However, studies using UGC to identify insights for startups to appropriately develop their digital
marketing strategies remain scarce. The present study fills this gap in the literature. As concerns our
first research question, RQ1 (What are the dominant discussion topics published in UGC SEO communities
for startups in Twitter?), this study has shown that the main topics established by UGC in Twitter
are these: SEO, business and marketing, startups, digital marketing entrepreneurship, innovation,
AI, Fintech startups, blockchain startups, SMM, and content marketing. At the same time, the
main topics are SEO, business and marketing, startups, digital marketing, and entrepreneurship.
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However, important insights can also be obtained regarding the analysis of the communities linked
to innovation, such as the development path of SEO strategies; AI, a technology that can be applied
in the medium-long term to SEO strategies; Fintech startups, a business niche where startups can
develop their SEO strategies; blockchain startups, specifically for the application of strategies focused
on exploiting this technology; and SMM and content marketing, two key techniques for the success
of startups.
Regarding RQ2 (Is it possible to identify the structure of the UGC community network that
participates in SEO for startups discussions in Twitter?), it has been confirmed as the communities
visually represented by their weight and size, as can be identified as seen in Figure 3. The weight of
these communities has been measured using the Modularity Report indicator. As a result, startups can
understand the relevance of each community for SEO positioning and target different communities.
Finally, regarding RQ3 (Is it possible to identify SEO positioning topics for startups in UGC
communities on Twitter and identify corresponding feelings (positive, negative, or neutral)?),
as indicated in RQ1, topics have been detected as a result of the textual analysis approach.
The identification of sub-topics that determine the SEO optimization indicators have been as well divided
into sentiments. Positive indicators are title, description, URL, AMP, sitemap.xml, long-tail keywords,
traffic, and social tags. Negative indicators found are robots.txt and tag, JavaScript, backlinks,
and link building. Additionally, among the positive indicators, prestigious figures in the SEO industry
were identified such as Rand Fishkin, Avinash Kaushik, Matt Cutts, or Eduardo Garolera.
6.1. Implications for Practitioners
The results of the present study offer several insights for practitioners in the startup industry. First,
startups can use our results to improve the SEO topics and indicators identified in the Twitter-based UGC.
In addition, they can also obtain information regarding the communities that surround the digital
marketing environment on Twitter and therefore use them to get insights that could help to develop
their SEO strategies.
Startups can also use our findings to measure their impact in terms of performance and identify
influencers that can help them improve their impact through the engagement in social networks.
Furthermore, our study provides a global and dynamic vision of the startup ecosystem for industry
practitioners. Finally, the insight suggested by our findings is that digital agencies and freelancers can
improve their startup performance by being active in the identified communities and trying to increase
their impact by using white hat SEO strategies. In future research, the methodology used in the present
study can be expanded by professional studies to analyze other communities in the startups sector.
6.2. Theoretical Implications
As a result of the two processes outlined here, an important theoretical implication is the study of
the 19 topics directly linked to the SEO environment in Startups industry.
If researchers take these insights as variables and constructs for their quantitative models, they may
be able to enhance their understanding of whether positive links exist between them by developing,
for example, models based on Partial Least Squares Structural Equation Modeling (PLS-SEM) or SPSS,
Analysis of Moment Structures (AMOS), among others, thus contributing to a field of research that
emerges from approaches that extract knowledge from large amounts of data. For example, does Social
Tags identified topics influence web site traffic? Does CTR influence positively Linkbuilding strategies
in startups?
In addition, academics can use this research to better understand the startups sector and to focus
on the development of research within the field. In addition, they can focus on content analysis by users
of different social networks to better understand what the main habits are when sharing information
publicly in digital ecosystems.
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6.3. Limitations and Future Research Directions
This study is based on Twitter to measure the importance of SEO strategies in startups.
To complement our findings, future studies should consider including other social platforms in
their analyses. In addition, in future research, it would make sense to broaden the time horizon.
The methodological approach based on content analysis, analysis with algorithms, social analytics,
topic-modeling, and sentiment analysis used in the present study can also be extended to obtain
additional findings.
Author Contributions: Conceptualization J.R.S., A.R.-M. and C.V.N.; methodology, J.R.S.; software, J.R.S.;
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writing—original draft preparation, J.R.S. All authors have read and agreed to the published version of
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