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ABSTRACT

This article provides an overview of the web video production context related to science
communication, based on a quantitative analysis of 190 YouTube videos. The authors explore the
main characteristics and ongoing strategies of producers, focusing on three topics: professionalism,
producer’s gender and age profile, and community building. In the discussion, the authors compare
the quantitative results with recently published qualitative research on producers of popular science
web videos. This complementary approach gives further evidence on the main characteristics of most
popular science communicators on YouTube, it shows a new type of professionalism that surpasses
the hitherto existing distinction between User Generated Content (UGC) and Professional Generated
Content (PGC), raises gender issues, and questions the participatory culture of science communicators

on YouTube.
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1. INTRODUCTION

Not very long ago YouTube was introduced as a platform for sharing videos without
commodity logic. However, shortly after Google acquired YouTube in 2006, the free
exchange of videos gradually shifted to an attention economy ruled by manifold and
omnipresent advertising (cf. Jenkins, 2009, p. 120). YouTube has meanwhile become part of
our everyday experience, of our “being in the world” (Merleau Ponty) with all our senses, as
an active and constitutive dimension of our understanding of life, knowledge, and
communication. However, because of the increasing exploitation of private data, some
critical voices have arisen arguing against the production and distribution of free content and
warning of the negative consequences for content quality and privacy (e.g., Keen, 2007;
Welzer 2016). Since online video consumption is one of the most widespread activities on
the Internet, it is not surprising that the system also considers free video content as an
economic factor in general. Competition between YouTubers for gaining public attention
may have led to a new category of YouTube professional that we can no longer consider part
of an amateur movement. However, what about popular science web videos? [1] Do
competition, profit, and success also rule science communication on YouTube, or is science
communication on YouTube an expression of democracy and participation beyond financial
interests? In this sense, other cultural expectations are also challenged. Can we expect that
online science communication on YouTube is not affected by typical gender issues? Also,
what intentions lie behind the community-building measures of YouTube producers? To
answer these questions, we must investigate the specific production context of science
communicators on YouTube.

This article consists of 5 sections. Firstly, we introduce the work’s purpose in this very
introduction. Then, we present current research on the production of science communication
on YouTube identifying some relevant shortcomings. This section is followed by a

description of the methodology used, which comprises selection criteria and explanations
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about the design of coding categories. In this very section, we also make a point about the
new, blurred boundaries between professional and user-generated content (i.e., PGC and
UGC) explaining how it affects the methodological approach. After the methodological part,
we present the results of our survey regarding three main topics: professionalism, gender and
age of producers, and community building measures. In the following section, we discuss
some arguments derived from the analyzed data such as the inaccuracy of professionalism as
a criterion for distinguishing PGC and UGC or the persistence of gender issues. Finally, we

conclude indicating the limits of our approach making suggestions for future studies.

2. BACKGROUND LITERATURE

Researchers are currently beginning to analyze the characteristics of the video production
context on YouTube. There are some studies on video interaction on online video networks
(Benevenuto et al., 2009; Hanson et al., 2008), on video sharing (Cheng et al., 2007), as well
as some works analyzing the participatory factors of YouTube (Burgess and Green, 2009),
and the implications of the attention economics on this platform relating to information wars
(Dauber, 2009). More recently, science communication on YouTube was the subject of
several relevant articles on popular factors (Welbourne and Grant, 2015), typologies of the
popular science web video (Muiioz Morcillo et. al., 2016) or disinformation on crucial topics
such as climate change (Allgaier, 2019). However, there are not many analyses that focus on
the specific production context of popular science web videos. Insights into the production
level can be gained through interviews with YouTube producers. In 2016 Erviti and Stengler
conducted in-depth interviews with five professional producers behind the most important
YouTube science communication channels from the UK. They revealed that the specific
nature of online videos as an interactive science communication format is actively sought
after by established TV producers and even pursued to a high level of performativity,
building and feeding communities. Even if the advent of YouTube has made it possible for
anyone to upload their own videos, the interviews conducted by Erviti and Stengler suggest
that professional broadcasters like the BBC have the resources and the staff to exploit the
real potential of science web videos (Erviti and Stengler, 2016, p. 12). However, the authors
rightly state that as “inherent to an exploratory study with qualitative methods, no claim is
being made regarding the generalization of these results” (Ervity and Stengler, 2016).
Additional data via quantitative research is needed.

Erviti (2008) has recently published a content analysis on producers of online videos about
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climate change, vaccines, and nanotechnology by searching for these terms in the videos
section of Google. She focuses on producer groups, including the type of producer, as well
as age and gender of scientists, video formats, and objectives pursued by the producers.
Despite the interesting approach, the author does not justify the different types of video
producers identified, which are sometimes in overlapping categories, such as ‘business’ and
‘television’. Also, a clear distinction or reassessment of the categories user generated content
(UGC) and professionally generated content (PGC) is absent, probably relying on the
mainstreamed idea that UGC is the product of creative consumers (see, e.g., Kietzmann and
Angell 2014). But the most interesting part of Erviti’s contribution is the analysis of
objectives, which builds on the work of Besley et al. (2016) on the identification of
“nonknowledge objectives” such as entertainment for raising public awareness. Erviti’s
analysis confirms the identification of new subgenres in UGC made by Muiioz Morcillo et al.
(2016). She reveals a possible interdependence between newsworthy topics and mass media,
as well as between non-newsworthy topics and UGC or scientific institutions (Erviti, 2018, p.
37-38).

In addition to information about the producers’ profile, the question arises as to who these
producers are, in terms of gender and age. In its infancy, YouTube was presented as a
democratic space, open to everyone, without the issues of traditional mass media. One of the
democratic intents should be the equal representation of men and women. In a recent study
on gender performativity on YouTube, Wotanis and McMillan (2014) state that women on
YouTube are underrepresented (see also Molyneaux et al., 2008). The question is whether
this could also be observed in science communication on YouTube, which a recent study by
Amarasekara and Grant (2019) seems to confirm. Recently, Mike Thelwall and Amalia Mas-
Bleda (2018) also analyzed the influence of a presenter’s gender, and commenter sentiment
towards males and females in 50 very popular channels, finding that some male commenters
posted inappropriate sexual references that have the potential to alienate females. In
previews research, Thelwall and his co-authors carried out statistical analysis on the
behavior of scientists and commenters on TED videos (Sugimoto and Thelwall, 2013; Tsou
et al., 2014) and on the role of online videos in research communication in general (Kousha
et al., 2012).

Finally, combining interviews and ethnographic fieldwork, Geipel (2018) gained insights

into the production process of five non-professional German YouTube science channels,
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questioning the influence of the platforms’ politics. The author identified a platform-specific
shaping of role models, production process, and communication logic in science
communication. In particular, video producers, who do not belong to institutionalized
science communication, are motivated by curiosity and entertainment and therefore create
new formats.

2.1 Purpose of this paper

Despite the previous research, the analysis of the YouTube production context is usually
limited to particular issues. It focuses on a scientific topic, on a small amount of data, or it is
limited to a qualitative level, where results cannot be generalized.

Therefore, the main goal of this paper is to contribute, with a quantitative analysis, to a
better understanding of the whole picture. Who are the producers of popular science web
videos on YouTube? To which extend can we speak of individuals or organizations? What
are their main characteristics and ongoing strategies and why? Who are these producers in
terms of professionalism, age, and gender? How do they build and keep their communities
of followers? Do they have specific goals beyond the popularization of science? And what
make them different to the traditional mass media? Interviewing YouTube creators is not
enough for answering this questions since YouTube producers, like artists, tend to create its
own image, which is probably uncritical or even distorting. The quantitative approach is a
neutral base for making statements about the creators and the intentions behind the
production of popular science web videos on YouTube.

With this quantitative research, we present data from 190 YouTube videos about producers’
professionalism, producer’s gender and age profile, and community building. In addition, we
compare the results against hypotheses derived from previous qualitative analysis and
practical, online advice concerning some of the presented topics. This enhanced analysis
allows a critical reading of the production landscape of popular science web videos on a
global scale, helping describe the often understated connection between production and

intention.

3. METHODOLOGY

3.1 Selection of YouTube Channels

For the selection process, we used the ‘worldwide’ list on the YouTube ‘Science &
Education’ channel category site [2] and selected the most popular channels from 76

different countries (as of March 2015, the period of data collection). We compared the
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national channel lists with the global list and with recommendations from major science
blogs to achieve a reliable selection of channels that include popular national channels, not
only in English but also in Spanish, French, Portuguese, German, and Italian.

Firstly, we disabled cookies and cleaned cache memory data for searching. These factors
interfere with the reliability of the findings due to search personalization settings and the
effects of the so-called filter bubble (Pariser, 2011). Secondly, we loaded the ‘worldwide’
list on the YouTube ‘Science & Education’ channel category site. [3] From the end of 2012
to the time of data collection, this site worked with an algorithm that took not only views and
subscriptions into account, but also user engagement. [4] This procedure allowed for the
compilation of a global list of the one hundred most popular YouTube channels globally.
Thirdly, we made a comparison by country. As of 18 March 2015, the time of data collection,
it was possible to choose from among 76 countries. As a result, national and foreign science
channels that were popular in the selected country were displayed. We compared these
results with the global list of the most popular science video channels and include the most
popular national channels in Spanish, French, Portuguese, and Italian.

The selection of video channels was supplemented by information that we retrieved from
highly frequented science blogs, including Open Culture, Getting Smart, Make Use Of,
MathsInsider among others. We identified 63 science blogs by means of Google searches
using the following terms: ‘(best) youtube science channels’, ‘(best) youtube educational
channels’, ‘science blog youtube’, ‘recommend(ed) science channels’, and their
corresponding translations in German, French, Spanish, and Portuguese. 31 English, 15
Spanish, 13 German, and four Portuguese blogs were consulted. Expert recommendations on
these blogs helped us to triangulate our observations and to choose the channels of
seemingly greater impact, in terms of how often a science video channel was mentioned on
the blogs consulted.

We excluded some video channels that did not fit our definition of “popular science web
video” (see footnote 1). For the sake of consistency, the principal investigator reviewed all
the web videos selected for inclusion. The resulting list includes 95 video channels. From
each channel, we chose the most recent and the most popular video for analysis. Our study
on the producers of popular science web videos is therefore based on a corpus of 190 web

videos.
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3.2 Design of Coding Categories for Data Collection
For the present analysis, we collected specific data about the most popular and the most
recent video from each channel:

a) Professionalism: video quality, audio quality, productivity, and profitability.
We assessed the professionalism of the productions by crossing data on video
quality with productivity ~ y and profitability. As for the latter, we inferred
whether a video was produced for short-term profit or not, from the activation
of advertising. [5]

b) Type of producer: individuals or groups/organizations. With this data, we
were able to tell if the video was the work of an individual or made by a
group of two or more people, which we considered to be an ‘organization’.

c) Producer’s gender and age profile: Number of producers (actors and
presenters) by gender and by estimated age, to survey differences among
them.

d) Community building: we collected information on the position and type of
recommended links for assessing the strategies for community building.

The age of the actors was estimated from facial and voice aging features. For age-assessment,
we decided to reduce the distribution of population by age group to eight categories instead
of the eighteen categories that we see in demographic pyramids. There are two reasons for
this reduction in age categories. Firstly, the youngest age groups can be excluded since
children under 13 are a special case due to legal restrictions and parental tutelage. Secondly,
since we use a subjective method for assessing age, it is more reliable to allocate persons to
ten instead to twenty-year age groups, which reduces the margin of error. Besides, we
calculated a Cronbach’s alpha to prove data consistency, obtaining the following satisfactory
results: 0.7 for the age of female producers (see Figure 11), 0.8 for the age of male producers
(see Figure 12), and 0.8 for the age of all producers (see Figure 10).

The participants in the analysis were trained to understand and correctly identify what we
were looking for. The team was composed of one trainee (Friederike Shymura), two
assistants (Thi Hoai Thuong and Klarissa Niedermeier) and two researchers (Klemens
Czurda und Jesus Muiioz Morcillo). Reliability tests of 20 videos were conducted with an

accuracy of more than 80% for each variable.
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3.3 Defining Professionalism: Blurred Boundaries between Professional and User-
Generated Content

The difference between PGC and UGC is becoming less and less apparent due to the
commodification of video production on the Internet. Since each producer is also a user, it is
no longer productive to make a distinction between PGC and UGC. Instead, we opted to
focus on the degree of technical expertise, production frequency and commodification, with
a view to defining a new concept of professionalism, based on the present sample. Therefore,
we recommend to replace the UGC category with non-PGC, if professionalism is understood

as a combination of calculated measures for achieving popularity.

4. RESULTS

4.1 Parameters for Professionalism: Analyzing Video Quality, Production Frequency,
and Commodification in the Present Sample

When assessing video quality, the results show (Fig. 1) that there are more productions
which do not meet the ‘High-Quality’ (HQ) video criteria (57%) than those which do (43%);
i.e., with at least a 720 pixels of vertical resolution and good sound quality. Focusing on the
perception of audio quality, in Figure 2, we see that most of the videos have good (50%) or
even very good (43%) audio quality. The high audio quality may seem surprising since most
web videos are supposedly produced by “amateurs” (Keen, 2007, p. 5; Lovink, 2011, p. 9;
for science web videos see Welbourne and Grant, 2015). However, we define amateurs in
the YouTube context as those producers whose audiovisual know-how and storytelling skills
are below the standards of average online media production skills. This can be assessed
through the degree of montage complexity, the use of some professional methods (such as
manual white balance, studio lights, or special effects), and the focus on good storytelling
(Munoz Morcillo et al.,, 2016). Within this new framework, some institutions could be
considered amateurs, whereas some independent YouTube creators without institutional
connection would not. Therefore, we also compared the video quality results with other data

on production frequency and commodification.
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Figure 1 — Video quality according to audio Figure 2 — Audio quality (190 videos)
and Visual quality (190 videos)

Very bad Non applicable
Bad 1% 3%
3%
\ Very Good
43%
HQ; 43%
not HQ Sk
57%

The next index that we have considered is the channels’ production rate (see Figure 3).

When estimating the frequency of video production, we considered the production of more

than one video per week as a possible starting point for nascent professionalism, or an

intension to seriously pursue professionalism. In this case, we obtained similar results to

those showing the difference between HQ and non-HQ videos, but with a slightly greater

percentage of supposed non-professional producers (60%). Nevertheless, 40% of the

analyzed channels have produced more than one video per week (Figure 3). However,

regular production must correlate with other parameters such as good storytelling and

community building measures, to contribute to a successful commodification strategy.

Figure 3 - Video Production per Week (95 Figure 4 - Relationship between Video Quality
Channels) and Productivity (190 Videos)
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In the next step, we focused on the relationship between audiovisual quality and production
rate (Figure 4). With regard to professionalism in the production of popular science web
videos on YouTube, by crossing the data on audio and video quality (Figures 1 and 2) with
the estimated frequency of video production per week (Figure 3), we can see that high-
quality audiovisual videos are not always produced by channels with above-average video
production (Figure 4). Just 14% of the sample are HQ productions, with an average
production of more than one video per week. There are other factors involved in
professionalism beyond audio and video quality, such as storytelling and dramatic devices
(Munoz Morcillo et al., 2016). This could also be the reason why non-HQ productions can
sometimes be considered professional. Indeed, 25% of the videos from our sample belong to
channels that produce more than one non-HQ video per week.

Regarding the 32% of the videos that are neither HQ productions nor belong to channels
producing less than one video per week, we can consider them professional as long as their
creators have other channels or receive so many views that they are not obliged to make one
or more videos per week. This is the case with Derek Muller (Veritasium), Brady Haran
(Sixty Symbols), or Destin Sandlin (Smarter Every Day). Therefore, if we assess the degree
of professionalism, we would favor the idea of ‘successful productivity’ (in terms of

popularity) at the expense of audiovisual quality.

Figure 5 - Profit versus non-Profit Producers Figure 6 - As Perceived Non-Profit Producers, i.e.,
(95 Channels) without ads (46 channels)
Other Museums

17%

22%

7%
2‘“‘
NGOs
17%
69%
Universities
44%

= Profit = Non-Profit = Unclear
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Focusing on the channels that we have inferred as profit or non-profit from their perceived
advertising measures (Figure 5) reveals that 69 % of all producing channels are profit-
oriented. This means that even YouTube producers with underrated video quality or
intermittent video production seem to monetize their content with advertising measures.
Therefore, we cannot define a fixed professionalism index. It could be 40% of the analyzed
videos, if we consider the video production rate as the preferred index of professionalism
(see Figure 3), 43% if we prefer to consider the video quality (see Figure 1), or 69% if we
choose profit-orientation (see Figure 5).

Although crossing these variables would give different qualities and levels of
professionalism, the most prominent type of professionalism would be a video that brings
together high audiovisual quality, regular productivity, and commodification measures. This
is the case with asapSCIENCE, SciShow, SpanglerScienceTV, SickScience, or
BozemanScience. There is another, more moderate but also effective type of professionalism
which has regular productivity and commodification measures, but does not offer
outstanding audiovisual quality. This is the case with channels such as Numberphile,
Periodic Videos, or Unicoos. Videos with HQ and commodification measures but with an
intermittent production rate can also be considered professional productions if the video
functions as a showroom for attracting potential customers. An example of this would be
kurzgesagt or Spacerip. Even productions without clear commodification strategies but with
above-average video production such as TED Talks, TED-Ed, or Khan Academy (which
does not even meet clear HQ standards) can be considered professional productions. In these
cases, their commodification model works via donations and revenue from events and other
offers on their respective platforms. Finally, videos that are not regularly produced, and
without commodification measures, could be considered less professional in general terms,
even if they were produced with HQ standards. This would be the case with Northwestern
NewsCenter or Welt der Physik; though it would not apply to very successful channels that
focus on storytelling, dramatic devices, and quality content, such as Periodic Table of
Videos, Smarter Every Day, or Veritasium.

We identify producers who do not activate the YouTube monetizing tool as non-profit
producers. The data illustrated in Figure 6 shows that 44% of the non-profit channels are
university projects, 17% belong to Museums, and another 17% to NGOs (including
organizations like TED). 22 % of the non-profit channels that do not monetize their videos,

belong to institutions, for example research centers like the ESA (European Space Agency)
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or NASA, broadcasting companies, or television shows such as ‘Abenteuer Wissen’. We
could not clearly identify any channel among the non-profit producers run by an individual.
On the other hand, 72% of the producers in our sample seem to be organizations (Figure 7),
which we define as teams consisting of two or more people.

4.2 Gender and age of the producers

In order to determine the perceived gender-related information of the producers, we first
documented the male and female presence in the analyzed videos (Figure 8). We found that
in the most popular science web videos, visible producers such as presenters and actors were
predominantly male. Just 24% of the producers were women in this sample, which

corresponds to a gender gap of 26%.

Figure 7 - Produgers’ Profile (Individuals and Figure 8 - Producers’ Gender (370
Organizations, 190 Videos, Absolute Figures and

Percentage)

Producers, Absolute Figures and

Percentage)

Individuals;
54; 28%

Organisations;
136; 72%

Relating these results to the corresponding gender distribution in organizations and
individual productions (see Figure 9), more women appear in videos produced by

organizations (20%) than in individual productions (4%).
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Figure 9 - Producers’ Gender According to Type of Production (370

Producers) Absolute Figures and Percentage

Male
[Individual];
65: 18% Female
’ [Organization];

75; 20%

Female
[Individual];
15; 4%

Male [Organization];
215; 58%

Figure 10 - Average Age of All Producers (142 Producers, i.e., Only Actors and

Presenters/Producers)

100%
80%
60%

40% 35%
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25% 20%

20%
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Figure 11 - Average Age of Female Producers Figure 12 - Average Age of Male Producers

(30 Producers, i.e. Only Female Actors and (112 Producers, i.e. Only Male Actors and
Presenters/Producers) Presenters/Producers)
100%
80% A
8O0
60%
40% 60%
40%
20% 20% 179 a0% 33%
20% . 6% __
|| AN =~
: % 7 —
0% % O 2%

18-25 26-35 3645 4655 5665 o
<17 18-25 26-35 36-45 46-55 56-65 66.75 758

Regarding the age of the producers (Figure 10), the majority are between 18 and 45 years
old, confirming the conventional wisdom that new technologies are for young people.
Female producers partially fit this picture, since the majority of them are even younger,
between 18 and 35 years old (Figure 11). Nevertheless, almost 20% of female producers are
estimated to be between 36 and 45 years old, and 17% are between 46 and 55 years old
(Figure 11). These two female age groups are slightly below the average in relative terms
(Figure 10), which could also be a consequence of the small sample of female producers. We
also observe a striking lack of female producers under the age of 18 and over 55.

In contrast, a higher number of male producers were recorded in older age groups (Figure
12). Nevertheless, most male producers are between 26 and 35 years old, followed by two
age groups in similar proportions: 26% for 36-45 year-olds and 21% for 46-55 year-olds.
The most noteworthy differences are the relatively small group of very young presenters,
with just 6% of male producers between 18 and 25 years old; and the presence of other age
groups that were absent among female producers, with 2% in the 66-75 age bracket and 1%
in the 76-85 age bracket. This data indicates the existence of a significant gender gap in the
production of popular science web videos in almost every age group, even when talking

about relative values. If we look at the absolute figures, this gap is even more significant.
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4.3 Community Building

Let us now focus on the use of organic links. This is a crucial community building strategy
which can also be considered as part of a profitability strategy, since community building is
aimed at securing the future of a channel. This tendency is especially evident from producers’

efforts to make recommended links visible.

Figure 13 - Number of Links per Position (707 Links in 190 Videos, Absolute Figures and

Percentage)

68; 10%

259; 37%

279;39%

m[ntro ®Body = Outro = Description

Figure 13 shows that most of these links, which include links to social media platforms,
producers’ web pages, or further videos from the same producer, can be found in the outro
(37%) as well as in the video description (39%).

Nevertheless, we found invitations to subscribe, as well as links to the producers’ web page
in the intro sequence of many productions (Figure 14), although a higher number were

recorded in the outro sequence (Figure 16).
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Figure 14 - Type of Links in the Intro Sequence = Figure 15 - Type of Links in the Body of the

(68 Links in 190 Videos, Absolute Figures and Video (279. Links in 190 Videos, Absolute
Figures and Percentage)

Percentage)
e 00
Other 0:0% Video Tims d 0: 0
Video Time Code 0; 0% ither Videos BN 26: 26

Other Videos M 11: 16%
Facebook Link 11;1% witter Link B 5: %

Twitter Link 11; 1% Donate Invitat 0: 0%

Donate Invitation 0: 0% Subscribe In n I 50 50
Subscribe Invitation I 27; 40% Film Maker Site W 13;13
Film Maker Site N 26 38% Further Information B 4: 4

Further Information 1 2: 3% Discu 0; 0%

Discussion 0; 0% ) [ ‘ LM

0% 25% 50% 75% 100%

Interestingly, the number of links and invitations to subscribe is even higher in the body, i.e.,
the main sequence of the film, than in the intro sequence (Figure 15). Recommendations and
links could be found in the body of videos produced by very different channels such as
SpaceRip, Imba Torben, The Slow Mo Guys, UNSW TV, It’s Okay to be Smart,
Smithsonian Channel, or Getty Museum. It is important to observe that most of these
invitations to subscribe are YouTube annotations or watermarks that fade in at a certain
point in the video. In some videos, we could observe this kind of subscribe-link annotation
in the top left corner, in the last minutes of the body before the outro (e.g. Getty Museum).
Whereas it mostly appears immediately after the intro, lasting until the end of the video as a
watermark in the bottom right corner (e.g. Smithsonian Channel, It’s Okay to Be Smart, The
Slow Mo Guys, UNSW TV). They almost always appear in an appropriate position that
barely interferes with the flow of the moving pictures, with many even adopting a branding
function.

While other link categories, such as recommended videos, Facebook, Twitter, donate
buttons, or third-party links have an intermittent or even a marginal appearance throughout

the whole video structure, the invitation to subscribe seems to be a constant feature of the
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videos, with an enhanced presence in the outro sequence (see absolute figures in Figure 16).

Figure 16 - Type of Links in the Film’s Outro Figure 17 - Type of Links in the Film’s

(259 Links in 190 Videos, Absolute Figures and Description Area' (279 Links in 190 Videos,
Absolute Figures and Percentage

Percentage)
Other 0:0%
Other 0: 0% Video Time Code 1 1;0,4%
Video Time Code  1:0,4% Other Videos ™ 42: 15%
Other Videos 67; 26% Facebook Link mmm 55; 20%
Facebook Link = 21; 8% Twitter Link e 42; 15%

Twitter Link 17; 7%
Donate Invitation  2; 1%
Subscribe Invitation 75; 29%
Film Maker Site 72; 28%

Donate Invitation 1 7; 3%
Subscribe Invitation M 22; 8%
Film Maker Site e 74: 27%

Further Information | 3: 1% Further Information mm 36; 13%

Discussion  1: 0% Discussion 0; 0%

0% 25% 50% 75% 100% 0% 25% 50% 75% 100%

The outro sequence is mostly used for recommending other videos and for references to the
producer’s web page. Here, we find 75 recommendations, more than in any of the other three
positions that we analyzed. In the description area (Figure 17), we could find examples of
almost every kind of link, even “exotic” ones (at least within the context of our sample) such

as time code links.

5. DISCUSSION

5.1 Professionalism does not Serve Anymore to Discern between UGC and PGC

The first major topic of our survey was professionalism and its relation to the economic
activities of YouTube producers. In our attempt to define a new concept of professionalism,
we complement our assessment of a producer’s audiovisual skills with other criteria, such as
production rate and commodification strategies; all the while recognizing the importance of
storytelling skills, as advocated by Mufioz Morcillo et al. (2016). Following this new

definition, many institutions with quality resources for video production but poor storytelling
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skills could be defined as ‘amateurs’, i.e., users who are below average for online video
literacy. Despite the elevated percentage of high quality audio and video in our sample, the
degree of professionalism also depends on factors related to the success of the channel in
terms of popularity.

In correlating the channel views and the number of subscriptions per 30 days, we have
revealed some general insights into producers’ strategies to enhance popularity and
commodification. There is a significant number of channels producing less than one video
per week with good or even very good audiovisual quality (29%, Figure 4). While this may
seem confusing, a reasonable explanation for these results could be that producers are using
their channels as a showcase for non-YouTube related work. Moreover, the commodification
index, understood as the activation of advertising, paints an even more interesting picture.
Almost 69% of all producers try to make a profit via advertising in their videos, but just 40%
have what we could interpret as a serious professional strategy to regularly produce videos
(i.e., almost one video per week).

It is more difficult to find a connection between technical professionalism and profit-
oriented producers. Indeed, the next factor that we took into consideration for determining
the perceived professionalism was the existence or absence of a commodification strategy,
as evidenced by the activation or omission of advertising. The results show that even
YouTube producers with inferior video quality or intermittent video production monetize
their content with advertising measures. Therefore, we argue that there is a high level of
professionalism among popular producers of science videos, while at the same time, a
certain level of permeability between the categories of professional and non-professional
production remains.

Additional qualitative data is needed to gain further insight into the platform-specific
definition of professionalism. Nonetheless, we assume that there is a difference between
some additional earnings and a clear profit. If earnings are to be understood as the main
index of professionalism, then it could only become a substantial value when the producing
channel can obtain a regular income for its services.

5.2 Non-Profit Producers are Large Organizations

The level of perceived commodification does not necessarily correlate with the level of
professionalism. Most non-profit channels (i.e., without advertising) belong to universities,

NGOs or research institutions. These channels have tax-based or fee-based business models,
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as opposed to the revenue-based models of individual producers on YouTube. Thus, we have
not found even one individual video production which was defined as a non-profit activity.
We found out that all non-profit producers are large organizations such as universities,
research centers, NGOs, or broadcasters. The reason for the absence of individual non-profit
channels may be due to the limitation of our sample. Considering the large investment of
time and money (Geipel, 2017) individual channel producers and small organizations may
use whatever they can earn from advertising as a means to cover their costs. However,
another interesting point is that most of the producers on YouTube are not individuals at all
(i.e. one-person teams or YouTube creators acting as such), but rather organizations (i.e.
teams of two or more people, see Figure 7). By assessing the credits, links and respective
web pages, we found that 72% of the surveyed channels are run by organizations of two or
more people. There are of course many individuals on YouTube producing and sharing their
content for free, but just a small fraction of these are part of the most popular science web
videos. Therefore, the popularity of YouTube science communicators is probably neither a
haphazard phenomenon nor the result of purely altruistic activity, but rather the achievement
of competitive, well organized YouTube “bestsellers.”

5.3 Success in Terms of Popularity is linked to Production Frequency

We know that success is an elusive concept. Welbourne and Grant (2015) define success
based on quantitative data such as views, subscribers, and others. Another factor for success
could be earnings via advertising. In any case, the production rate seems to support both the
attention-related and earnings-related definitions of success. However, for some YouTube
producers, monetization does not seem to be as important as the popularity that can be
reached by offering new and extraordinary content (Erviti and Stengel, 2016, p. 11) or the
enjoyment of the producer’s own passion to “edutain” their audience (Geipel, 2018).
YouTube producer Brady Haran also underlines the importance of regular uploading and
regular video production as one criterion for success on YouTube. This is consistent with
our own observations on successful web video production (Erviti and Stengler, 2016, p. 9;
see also Figure 3 and the corresponding comment).

5.4 There is a Clear Gender Gap in Almost Every Age Group

The second major topic of our paper was the analysis of age and gender distribution. The
distribution of male and female producers is not at all symmetric. Female presenters of
popular science web videos are highly underrepresented. This imbalance seems to be even

more marked when examining the respective age groups, as well as their distribution in
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productions by individuals or organizations. Male YouTube producers have a much greater
presence in general, outnumbering females in all but the 18-25 age group, where women and
men are almost equally represented (6 women and 6,7 men). However, in this case, we must
stress that there are only 30 female presenters in the whole sample, against 112 male
presenters. Discussion among YouTube creators about this gender issue suggests that
offensive and sexist comments may be the primary reason for the low number of female
science web video producers. Nevertheless, it seems that female presenters are slightly more
visible in videos produced by organizations than by individuals. This is probably in line with
many research institutions’ gender equality policies, or because acting for an organization
does not imply a high level of individual exposure, thus making it easier for female
scientists to contribute to a web video production for the public.

We identified a considerable gender gap in the most popular science web videos since the
presenters are predominantly male. Indeed, the gender gap of 26% in our sample is
somewhat alarming given that the global Internet user gender gap was only 12% in 2016,
according to statistics from the International Telecommunication Union (ITC, 2016, p. 3).
This would suggest that the gender gap is greater in the production of popular science
communication.

However, the question of gender stereotypes, where women present videos about beauty and
lifestyle, and men talk about science and technology, is well-known among the YouTube
community. One example is a recent discussion about the role and presence of women in
tutorials, gaming videos, and other genres, which are predominantly controlled by (young)
men (Meimberg, 2016). Emily Graslie, presenter of the science related channel BrainScoop
(2013), ascribed the reduced presence of female producers in popular science web videos to
the virulent sexist comments they must deal with.

The absence of female producers under the age of 18 is probably not only relevant for
science communication on YouTube, but for YouTube in general, since most of the
platform’s users are between 16 and 24 years old (Statista, 2016; Klicksafe, 2017). This may
vary from country to country; in Germany for example, a statistical survey from Ipsos
MediaCT states that more than half of the users are above 35 years old (Meedia, 2014).

We can summarize that the average age of male producers dominates the average age of all
producers since the proportions barely change in the main diagram (cf. Figures 10 and 12).

The most exciting thing we want to highlight is that there is no predominant age group for
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producers of popular science web videos on YouTube. The age groups of 26-35, 36-45, and
even 46-55 are similarly represented; the most active among them being 26 to 35 year-olds
(33%).

5.5 Community Building through Organic Links

Recommending further links also seems to follow a profitability strategy. Most of the
recommended links, including social media platforms, the producer’s own web pages, or
other videos, are placed mainly in the outro sequence, followed by the description, which is
in line with recommendations from tutorials and YouTube themselves (cf. Dreier, 2015,
from minute 27:00 on; YouTube Creator Academy, 2017b; Jenna Redfield Designs, 2017).
This branding phenomenon connects ‘organic links’ with a strategy for community building.
Hence we can find watermarks with invitations to subscribe in the body of many videos,
occupying the space where traditional TV broadcasting companies would place their logos.
The intro sequence is decisive for transmitting credibility and curiosity in a very short period
of time. Experienced YouTube producers try to avoid superfluous or obtrusive information.
Placing an invitation to subscribe or a link in the very first seconds of a video could have a
dissuasive effect on the user-viewer. Nevertheless, some of the most successful YouTubers
include links at the beginning of their contributions. We can therefore assume that putting
those links and recommendations in the intro sequence is a conscious decision made by
science communicators, aware of the limited time they have to catch their audience’s
attention. This is in line with the observation that even professional producers with excellent
audiovisual skills use the intro sequence for recommendations, invitations to subscribe or
links to their own sites. One possible reason for the use of such information in the intro
sequence may be the necessity of community building at all costs, in order to ensure the
success of a channel. Another explanation could be the fact that the producers’ web pages in
the form of a logo with a website address, or invitations to subscribe using elaborate
interfaces or watermarks, could also be part of the channel specific ‘corporate identity’.
Nevertheless, we cannot categorically dismiss the possibility that this practice may be no
more than a typical beginner’s mistake. However, since we are dealing exclusively with
popular science web videos, it may be unlikely that the publication of links in the intro
sequence is due to a lack of experience, since we can observe that very experienced and
extremely popular channels such as TED-Ed, TED Talk or The Slow Mo Guys follow the
same practice.

In our sample, placing recommendations and links in the outro sequence probably ensures
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community building. We argue that, from the viewer’s perspective, the end of a video is
often the beginning of a new search, facilitated (or even guided) by the producer’s
recommendation of related content. Given the above-average use of video recommendations,
invitations to subscribe, and producer’s web page in the outro, we maintain that the outro
sequence has a unique, tactical potential for community building.

In a 2015 panel discussion on “Using YouTube for Original Content Distribution”, Andy
Stack, YouTube’s former Head of Creator Technology, explained that collaboration between
YouTube Creators is beneficial for everyone — YouTube, Creators and Advertisers — and that
the reason for this may be the user’s expectations after having watched interesting content.
Indeed, at the end of a video, an interested viewer often follows the ‘organic links’ provided
(such as invitations to subscribe and related videos) thereby continuing the ‘viewing
conversation’ (cf. Dreier, 2015, from minute 27:00 on). Similar explanations could be found
in several tutorials from YouTube’s Creator Academy (YouTube Creator Academy, 2017b)
as well as on independent blogs which provide recommendations for success on YouTube
(Jenna Redfield Designs, 2017).

We also argue that the location of invitations to subscribe and other information even in the
main part of the video is evidence that the producers are following an economic strategy.
This is in line with the assumption that producers must adapt to YouTube’s platform policies
to gain success (Geipel, 2018).

Finally, the description area is an essential part of YouTube’s video page structure. However,
users only see a summarized video description when choosing from a list of search results.
Here, a preview thumbnail appears alongside additional information about the video,
including the title, the user’s name, the first lines of the description, as well as some basic
statistics like the number of views or the date of publication. We, therefore, assume that the
details of the description are not the first thing that an average user would notice, at least not
before having watched the whole video or parts of it. This is probably the reason why we do
not perceive any clear strategy for monetizing information in the description area, despite the
fact that the more keywords it contains, the better the SEO (search engine optimization, cf.
Pinsky, 2014).

On the other hand, the citation of sources and further reading is probably a good indicator of
a channel’s trustworthiness but it may also have some branding function (cf. Pinsky, 2014).

Furthermore, YouTube strictly controls the links within its videos, only allowing those
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which refer to content within YouTube itself; whereas the description area also permits links

to external sites.

6. CONCLUSIONS

Our analysis of 190 popular science web videos provides a general picture of some
fundamental characteristics of the production of popular web videos on YouTube, focusing
on the topics of professionalism, producer’s gender and age profile, and community building.
We have discussed our findings with up to date qualitative research as well as information
from particular blogs or official YouTube web pages.

As a novelty, we have departed from the old distinction between User Generated Content
(UGC) and Professional Generated Content (PGC) in favor of a more accurate distinction
between professional and non-professional productions; avoiding the heretofore misleading
tendency to equate the term ‘user’, practically a synonym for ‘amateur’, with ‘non-
professional’, when analyzing web video production.

Our discussion on professionalism has shown that the old distinction between UGC and
PGC no longer seems to fit. In disconnecting the term professionalism from the definition of
professionals versus users, we now use objective criteria such as audiovisual quality,
production rate, and commodification for an appropriate definition. However, crossing some
of these results has revealed that the limits of professionalism are more complicated to
define than we initially thought. Some very successful channels that we usually identified as
professional have neither high quality (HQ) video nor a regular production of one video per
week. Either their creators have other channels and are very successful with lower
production rates than one video per week, or they have other business models that allow
them to avoid Google ads or regular weekly production. Other parameters should also be
considered, especially the use of dramatic devices, which is a good indicator of how an
individual YouTube creator, or an organization, understands the art of filmmaking. However,
our discussion on professionalism has shown that professionals need to be successful in
order to earn money whatever their business model. Therefore, linking success to production
frequency and dramatic, rather than audiovisual, quality could be a suitable indicator for
identifying professional science web video producers. Since our sample was based on
popular science web videos, the majority of them are successful productions in terms of
popularity; therefore for any future analysis on the distinction between professional and non-

professional science web videos we would need a broader sample of videos.
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We have also noticed that the non-profit producers are large organizations, such as
universities, research centers, and NGOs. However, these have other business models and
revenue streams beyond YouTube. Universities need to be authentic and credible in order to
attract students and funding, while NGOs such as TED Talks organize regular events in
different countries.

One of the most sobering results is that there is a gender gap in almost every age group in
our sample. Male producers dominate the popular science web video scene, since female
creators are a minority in every age group we have analyzed. In our discussion on the gender
gap, we have noticed that very successful female YouTubers such as Emily Graslie
(BrainScoop) allude to online sexual harassment and abusive language in YouTube
comments as the primary cause for this significant gender gap.

Irrespective of gender issues, one of the most important aspects seems to be the creation of
exciting content capable of supporting community building measures, mainly through
organic links which are mostly concentrated in the outro. The location of invitations to
subscribe in every part of the video is evidence that also science communicators follow an
intense economic strategy adapting to YouTube’s game rules. Even the description area is
mostly designed in order to generate trustworthiness and, therefore, to attract new followers
by offering additional information.

Despite the fact that many YouTube creators may honestly pursue some societal and
educational ideals, it seems that even the production of popular science web videos is
mutating into a new form of traditional mass media, with the irruption of small (or not so
small) vices, and transgressions. Undoubtedly, the most promising feature is the fact that
popular science web videos are now part of our “being in the world” in the words of Merleau
Ponty, that is to say, they have the potential to enhance our consciousness and sharpen our
perception for good. The recommendation culture, the online discussions, the ubiquity and
diversity of topics, and the blurred boundaries between users and producers are intriguing
and challenging aspects of our understanding and experience of web videos. But ultimately,
the quality of the societal contributions of this kind of media depends on the intentions of its
producers.

This quantitative analysis was designed to identify the main characteristics and ongoing
strategies of YouTube producers of popular science web videos so that we can make general

assumptions about their intentions and similarities or differences to the mass media.
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However, an in-depth analysis that throws light into the intentionality of these producers
remains a desideratum of research. Agency, in the sense of the ANT theory, and sentiment
analyses could be helpful in this regard. Besides, a larger sample of videos including popular
and non-popular productions is necessary in order to validate our assumptions about the

blurred boundaries of professionalism among popular science web videos on YouTube.

Notes

[1] We define popular science web video as an online video focusing on the communication of scientific
content to a broad audience.

[2] https://www.youtube.com/channels/science_education (accessed on 18 March 2015, since depreciated by
YouTube). At the time of the data collection, this site displayed the most popular science channels worldwide
and per country.

[3] https://www.youtube.com/channels/science _education (visited on 18 March 2015)

[4] Cf. http://youtubecreator.blogspot.de/2012/10/youtube-search-now-optimized-for-time.html (accessed on 8
November 2018).

[5] Some institutions also pursue long-term financial profit without using advertising. There are many ways of
commodification via video production; we have chosen the advertising activation as an indicator, for the sake

of simplicity and methodological consistency
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