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Abstract
This report presents research on the knowledge gap surrounding pollution of digital

consumption amongst people who are interested in living climate-friendly lives. In this

research, a promotional video for an online publishing platform that warns against the climate

impact of digital processes is produced and evaluated. The evaluation process consists of a

survey and a focus group, both conducted with participants from the publishing video’s target

audience. 22.5% of viewers were first introduced to the topic of pollution from digital

processes. 70% of viewers have an increased knowledge on the topic and what (consumer

level) actions can be taken to minimise this pollution. 62.5% of viewers intend to make

changes to their own behaviour because of the video. The viewers’ behaviour outside of this

consumption area strongly indicates that these intentions will be realised. From this research it

can be concluded that the topic of pollution from digital consumption is an

underacknowledged topic in environmentalist communities and that this video is an effective

way to increase awareness amongst those people.
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1. Introduction
In this chapter the context and relevance of this project will be presented, as well as some

additional information to aid in reading this document. Firstly, an introduction is given

explaining why this project is valuable in its field. Then, definitions of some terms used

throughout the project are listed. The research questions are presented and explained,

followed by a brief outline of this document.

1.1 context and relevance

Climate change is an urgent and pressing matter. In September of this year over 200 medical

journals, including for example The New England Journal of Medicine, released a joint editorial

calling for immediate action to limit global warming and its effects[1]. It is stated that “The

science is unequivocal. A global increase of 1.5°C above the pre-industrial average and the

continued loss of biodiversity risk catastrophic harm to health that will be impossible to

reverse.” The causes of global warming can be found in the emitted carbon dioxide and other

greenhouse gases into the air (and the atmosphere). The effects of global warming range from

small to catastrophical  and show in many different ways, including large wildfires[2] or strokes

caused by pollution[3].

Digital consumption accounts for 4% of global emissions[4] increasing every year. The Future

of Jobs Report 2020 of World Economic Forum [5], presents predictions for the coming 5

years. It predicts that the pace of technology adoption will remain steady, or in some areas,

may even accelerate. The report mentions even more digitalisation, stating that “eighty-four

percent of employers are set to rapidly digitalise working processes”[5]. This means that the

issue addressed by this research will only become more pressing and more relevant in the near

future. However, there is a striking lack of awareness surrounding the relation of digital

consumption to climate change.

When examining the first 100 tips (of three websites[6][7][8], providing lists of 20, 30 and 50

items respectively) that come up in the Google search ‘ways to be more eco friendly’, none

touch on the subject of digital consumption. This shows how even for those actively engaged

in living eco-friendly lives and interested in learning more ways to do so, digital consumption is

a blind spot. As explained earlier, global digital consumption is increasing rapidly and if this

lack of awareness persists, there is nothing to slow it down.

The client of this project, Greenzeen, is a digital publishing agency that has environmentalism

as one of their core values[9]. They are constantly looking for ways to be more sustainable in
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their everyday work and their long term vision. On top of carrying this out in their own work,

they strive to be a source of inspiration by sharing their environmental journey and efforts.

They offer a service that covers the full process of switching from paper publishing to digital,

helping with design and offering a digital space for the actual publication. Changing from hard

copy publishing to digital is in many cases more eco-friendly as it doesn’t require paper,

printing and distributing. The numbers show that digital publishing accounts for less carbon

emissions (calculations can be found in Appendix G). However, Greenzeen acknowledges that

digital publishing is not free from carbon emissions and does not wish to insinuate this in any

way.

Greenzeen, as a company, is clearly mindful of their own emissions and even compensates for

all emissions from their service. They acknowledge that their client base consists of people

who have chosen a green publishing platform, and are thus interested in making green choices

whether just professionally or also privately. Therefore, Greenzeen has commissioned a video

that shows the carbon emissions of using Greenzeen and that Greenzeen is compensating

these, while also emphasising the many online processes for which no accountability is

currently taken and how this is a sizeable part of global emissions. This means the video,

coming from a digital platform, will warn against the effects of digitalisation. This seemingly

contradictory message requires a carefully crafted narrative to come across correctly.

There are many ways to take in and process information. Different types of learning can be

distinguished, of which most common are visual, aural, reading/writing and kinesthetic

(sometimes referred to together as VARK[10]). People differ in which of these work best for

them and which are less effective. The medium of a video with voice-over and on-screen text

combines three of these most common types of learning, and is thus an effective way of

transferring information to an audience. In this research, information will be presented to

viewers in a data story video. The goal of the video, apart from exercising transparency as a

company, is for Greenzeen’s clients to be more mindful of their digital consumption as a

whole, beyond Greenzeen. The video should help to build awareness surrounding the carbon

emissions of digital consumption for those who are interested in and actively living eco-friendly

lifestyles, but aren’t yet engaged in doing so regarding their digital behaviour.

1.2 definitions

‘Digital consumption’ is used in different ways. In this research, ‘digital consumption’ is

defined as an umbrella term for any digital activity or process, however big or small, that

requires energy consumption. This includes, among many other things, internet surfing,
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streaming media content, e-mail communication, storing data, connecting devices through

bluetooth and using smart health devices.

To increase readability,  the terms 'data visualisation' and 'information graphic' (or:

'infographic') will be used interchangeably to mean any way in which some data are displayed

in a visual way. Not to be confused with these terms is 'data story', which will be used to

denote combining or stringing together multiple data graphics to convey a message.

1.3 Research questions

The end goals of the video are twofold; it should help to build awareness surrounding the

carbon emissions of digital consumption, but also function as promotional material for

Greenzeen. The latter will weigh in on the design process and influence various design

aspects, but will not be evaluated in this research. This video is meant for people who are

interested in and actively living eco-friendly lifestyles but not yet in the field of digital

consumption. To assess how this video affects the awareness, as stated earlier, three sub

questions have been formulated.

Research Question:

How effective is a video showing Greenzeen’s vision on the carbon emissions of their service

and the carbon emissions of digital consumption in general to inspire people to reduce their

digital consumption?

Sub questions:

- How many (%) viewers were first introduced to the topic?
- How much has the video influenced the viewers in terms of increasing their knowledge

on the topic?

- How much has the video inspired the viewers to take action?

1.4 outline of report

Chapter 2 of this report provides background research and state-of-the-art research that

explores related and similar applications. Chapter 3 describes the methodology of the

subsequent design and evaluation processes. In chapter 4, the evaluation results are

presented and analysed. Conclusions following from these results are formulated in chapter 5.

In the 6th and last chapter the limitations of this research and suggestions for future research

are discussed.
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2. Background Research
This chapter will include the background research conducted for this project. It will cover the

state of the art, and the results of a conducted questionnaire to get insight into digital

consumption.

2.1 State of the art

2.1.1 Introduction

It is undeniable that processing data into a data story helps to bring information across. In

order for a data story to be effective, various aspects need to be taken into account. In this

chapter, a number of informative videos on the sustainability efforts published by actually

sustainable companies are analysed. Then, an example showcasing some elements requested

by the client is examined. Lastly, some insights are shown in the shift from paper to digital

publishing.

2.1.2 Analysis

SG Analytics have published a top 10 of sustainable companies for 2021[11]. This state of the

art analysis covers videos of five of these companies and two videos from Google. Various

aspects of these videos like sound, visuals, contents, are displayed in a matrix, as shown in

Figure 1. The most notable trends, as highlighted in Figure 1, are: a fast paced video with a

positive, upbeat music, a young female voice-over, only a handful of numbers shown in

on-screen text, the use of green as a main colour and supportive imagery of nature and

innovation. Notable absence from each or most of these videos is any use of diagrams or

graphs, people speaking on-camera, a direct addressment or questioning of the viewer and

any humour or playfulness in the narrative. The trends are important elements that will be

incorporated in this project. However, some of the elements that are notably absent, like

humour, playfulness and a directness towards the viewer are integral to Greenzeen’s corporate

identity. These will also be incorporated into their video. From this analysis and the findings in

Figure 1, a list of requirements has been drawn up, which is discussed in chapter 3. In the

following paragraphs, a small description of each video is provided.
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Figure 1: Matrix displaying trends in design choices of informative videos on sustainability

2.1.3 Google’s Third Decade of Climate Action

Google’s Third Decade of Climate Action[12] is a video on Google’s sustainability plans for the

coming decade. It shows a timeline of some notable efforts and achievements from the past,

accompanied by B-roll of nature, cities and (energy) innovation. Shown in Figure 2 are some

stills from the video.
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Figure 2: Three stills from Google’s Third Decade of Climate Action

2.1.4 Google Sustainability - A Carbon-Free Future

A Carbon-Free Future[13] is an animation video by Google showing their perspective on the

role of carbon-free energy sources in the future. It explains the problem of non-renewable

energy sources and that a fully carbon-free global consumption is not yet possible, but that

they’re doing all kinds of innovating to try to make it happen. Shown in Figure 3 are some stills

from the animation video.

Figure 3: Three stills from A Carbon-Free Future

2.1.5 Sustentabilidade. Do nosso amarelo e azul nasce o verde.

Sustentabilidade (...) o verde.[14] is Banco Do Brasil’s video on sustainability. Their company

colours are bright yellow and blue. Theirs is the only video with some humour, it involves a play

on words that yellow and blue mix into green. Their video has many (20+) portraits of people,

and shows a lot of green. The only shots without green are almost all graphic slides with just

the blue and yellow of their logo. Shown in Figure 4 are some stills from the video.
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Figure 4: Three stills from Sustentabilidade. Do nosso amarelo e azul nasce o verde.

2.1.6 Change the wind

Change the wind[15] is Ørsted’s video on sustainability. It shows peaceful images of the

ocean, water, waves, the beach, set off in contrast against busy cities, skyscrapers and

workmen in fluorescent clothing. The calm voice-over speaks calmly of the urgent problem of

fossil fuels and how the planet needs renewable energy like wind energy. Shown in Figure 5

are some stills from the video.

Figure 5: Three stills from Change the wind

2.1.7 MY Sustainable Aviation Fuel™

MY Sustainable Aviation Fuel[16] is an animation video by Neste presenting a new, sustainable

type of aviation fuel that they are marketing. It features a lot of aeroplanes and flying, and thus

the entire animation is predominantly blue. However, the only other colour used next to blue is

green. Shown in Figure 6 are some stills from the animation.

Figure 6: Three stills from MY Sustainable Aviation Fuel™
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2.1.8 Crafting Tomorrow’s Luxury

Crafting Tomorrow’s Luxury[17] is a video from Kering explaining their efforts to be a

sustainable luxury brand. It is very short and features four leading employees of their

sustainability branch who make to-the-point statements, alternated with a title card showing a

statistic of goals or achievements. Their style is completely different from all the other videos in

their use of colour and speakers and its duration. Shown in Figure 7 are some stills from the

video.

Figure 7: Three stills from Crafting Tomorrow’s Luxury

2.1.9 Planet Positive – Metso Outotec’s approach to sustainability

Planet Positive (..) to sustainability[18] shows their ‘approach’ to sustainability. It shows what

services they offer but also shows some concrete claims or promises about sustainability. The

first half of the video is quite boring, with vague statements and only static photographs, but

the second half has video, animated elements and neon green slides. Shown in Figure 8 are

some stills from the video.

Figure 8: Three stills from Planet Positive - Metso Outotec’s approach to sustainability

2.1.10 Kurzgesagt - Could your phone hurt you?

Could your phone hurt you?[19] is a video from Kurzgesagt, a YouTube channel that posts

informative videos about all things science. To be in line with Greenzeen’s brand identity and

values, there are some design aspects of the video that are set already. These aspects strongly

resemble the flow of Kurzgesagt videos.
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They are listed as follows:

- Tempo

Combining very busy visuals and an information-loaden voice-over, the pace of a

Kurzgesagt video is on the high side, this is also the speed with which Greenzeen

wants to speak to their audience.

- Humour

The video should contain playful elements in both form and content, to stimulate and

engage the viewer. Kurzgesagt often makes use of this when their scene shows an

object with text on it, for example a magazine, to incorporate jokes into this text without

the voice-over acknowledging this. An example of this is shown in Figure 12.

- Facts & Figures

Kurzgesagt videos have a very high information density, but they limit the amount of

graphs or numbers to only a handful (spread out in often 7-8 minute videos).

Greenzeen’s video needs to adhere to this ratio, which is employed by many videos, as

was shown in Figure 1.

Figure 12: A still from Kurzgesagt - Could your phone hurt you?

2.2 The Carbon Footprint of the Internet

This year, ClimateCare [20] published an infographic about the carbon footprint of the internet,

a part of which is shown in Figure 11. It presents the many ways in which usage of the internet

(so, digital consumption) is causing carbon emissions. By being a data story in the same

scope as this project and presenting relevant information and statistics it will be a source of

inspiration for the design of figures and icons.
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Figure 11: A part of the infographic ‘Carbon footprint of the internet’ [20]

2.3 Preliminary questionnaire

A preliminary questionnaire was created to gain insight into the current state of awareness

surrounding digital consumption, see Appendix A for the full set of questions. The results of

the last and most important question are shown in Figure 13. They show a lack of mindfulness

to the environment in digital consumption. The percentage of respondents who deem

themselves mindful of the environment in their digital consumption is 0%. As can be seen by

the percentages of other categories, amongst the respondents are some people who are

actively living eco-friendly lifestyles. This supports the premise of this research that something

is needed to raise awareness and inspire people to be more mindful of their digital footprint.

Full results of the preliminary questionnaire can be found in Appendix B.
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Figure 13: A bar graph showing the percentages of respondents who are mindful of the

environment in a number of different consumption areas.
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3. Method
In this chapter the design and production process of the video will be explained, as well as the

evaluation method. Firstly, a list of design requirements is presented based on the background

research shown in chapter 2. Then, a summary of the design process is presented as

corresponding to each requirement followed by a short description of the tools used for

production. Lastly, the evaluation method is explained.

3.1 Video Design and Production

After a list of design requirements, a short description of design choices based on each

requirement is given. Missing from these descriptions is the voice-over requirement under

‘Sounds’, as this does not require any extra explanation. A full transcript of the original video in

Dutch as well as a full translation in English can be found in Appendix D.

3.1.1 Design Requirements

Based on the state of the art analysis of chapter 2 and consultation with Greenzeen, a list of

requirements was compiled, based on the same framework as the matrix of Figure 1.

Time:

- Duration: 1.5 - 2.5 minutes

- Pace: fast paced

Sounds:

- Music: Positive, upbeat, energetic, modern

- Voice-over: Young woman

- Other sounds: Animation sound effects

Contents:

- Narrative: Three act datastory

- Tone: Humourful, playful, direct

- Numbers: Handful, in voice-over and in on-screen text

Visuals:

- Use of colour: Green and Greenzeen’s company shade of blue
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- Text: Keywords from voice-over and numbers/statistics

- Data graphics: 1 or 2 to support conflict, 1 or 2 to support carbon offsetting

3.1.2 Design Process

Duration

Since the video should both display a warning message and promote Greenzeen, there is a

limited amount of time for each of these parts. The video should fall between 1.5 and 2.5

minutes, so a plan is set up for a 2 minute video leaving some wiggle room for the execution

process. As explained later in this chapter, the video will be made up of three sections: 1)

warning about digitalisation, 2) showcasing Greenzeen’s good efforts, 3) linking back to

section 1. Since section 1 might propose a topic the viewer is entirely unfamiliar with, it is set

to 60 seconds. Section 2 is set to 40 seconds to take up most of the second half, but leave 20

seconds for a strong ending.

Pace

The pace of the exemplary Kurzgesagt video, referred to in chapter 2, is a

140-words-per-minute voice-over. The voice-over for this video should fall between 210 and

350 words, depending on the duration of between 1.5 and 2.5 minutes.

Music

The song choice for the video is Beyond by Patrick Patrikios[21]. This song fits all four

specified characteristics: positive, upbeat, energetic, modern. The song runs 3 minutes and

will be subtly shortened to fit this video. It includes a shift in energy from neutral to uplifting

that will be positioned at the switch between section 1 and 2.

Other sounds

The animation sound effects in the video are limited to the start and end, since the music is

quite a ‘full’ sound with the voice-over already. The video contains an animated Greenzeen

logo at both the start and end of the video which is accompanied by a sound effect. Towards

the end of the video a mediaplayer layover is used on the last scene with video material, which

is accompanied by a tone sliding up in pitch as the indicator nears the end of the bar.

Narrative

The three acts, as described before, are set to have Greenzeen promotion in the middle. If this

were the other way around, namely, a warning on digital pollution sandwiched by promotional

sections, the video would start out as a commercial. People are not inclined to watch a

commercial unless necessary, so the amount of viewers who stop watching before they reach

16



section 2 (which would in this case contain the warning) could be too large. Therefore the three

sections, which will be referred to as such throughout the rest of this document, are set to

contain:

Section 1) A warning about digitalisation

Section 2) A showcase of Greenzeen’s good efforts

Section 3) A link back to the warning in section 1) of the video

The video’s first and foremost call for action should be to promote becoming a client of

Greenzeen. Section 3 will therefore not contain any concrete tips or examples of changes that

can be made to limit the pollution from one’s digital consumption. It emphasises how this is a

topic that should be ‘considered’, leaving undefined what actions could be taken. Elements

from Figure 1 that are appropriate and beneficial to the message are incorporated into possible

storylines, for which different storyboards are produced. Two storyboard and narrative

ideations can be found in Appendix C. These two ideations were merged into one, each

preserving its strongest elements. This final storyboard and storyline is shown in Figure 14a

and 14b. Of this storyboard, scene 11 has been omitted in the final product due to a lack of

confirmatory sources.

Figure 14a: The final ideation of the video’s storyboard
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Figure 14b: The final ideation of the video’s storyline and a rough draft of the voice-over

Tone

The video will contain a number of humourful and playful elements. When listing the areas of

consumption in the very first scene, playful imagery has been chosen to represent them,

including multicoloured straws and a lava lamp at a party. With the results of the preliminary

questionnaire, a group of hands shooting up into the air is shown. When it is pointed out how

no-one ticked the box of ‘digital consumption’ every hand goes down again, visually

supporting the voice-over. As the voice-over explains how even when searching for tips to cut

down emissions digital consumption is left out, the on-screen ‘search result’ is a scolding

sentence that states ‘100 things you should have been doing already’, acknowledging how

overwhelming or intimidating it can be as a consumer to get information on eco-friendly

lifestyles. This creates a bond of understanding between the video’s message and the viewers’

past experiences. On two different occasions elements resembling physical objects in a scene

are animated to be falling out of the air. A pile of magazines on a desk, as well as numerous

plants in Greenzeen’s office (which even send a breeze through the employee’s hair). The last

line of the voice-over plays at an over-exaggeration of actions to be taken to limit digital

consumption, suggesting showing the video to someone in vicinity of the viewer to optimally

use the buffered data of its contents. Meanwhile an overlay of a mediaplayer of which the

indicator nears the end of the bar is used, the end of the bar coincides exactly with the end of

the voice-over. In the last section the viewer is directly addressed by the voice over as it urges

18



them to think about the carbon emissions of digital consumption. Furthermore, the video ends

by posing a direct question to the viewer: How sustainable is your digital consumption?

Numbers

There are many numbers, facts and figures denoting the size and growth of the internet, as

well as the pollution thereof. The aforementioned infographic The Carbon Footprint of the

Internet[19] shows examples of these. To mention all of these would take too much time to

remain within the one-minute timeframe set for section 1. To optimally use the viewers’ base

knowledge, a figure is used in comparison to something most people are familiar with: the

pollution of the air travel industry. This way, only one statistic is needed to strongly convey the

size of the pollution of digital consumption. To further establish how this is a problem that will

not go away, a growth statistic on internet traffic is mentioned. Most people, however,

understand that the internet is something that will not be going away or ceasing to grow

anytime soon. To establish a clear image of the size of the internet and why it produces so

much greenhouse gas emissions, the number of data centres and transocean cables are

mentioned. These numbers will speak to a part of the viewers, those with a natural

understanding of the orders of magnitude this entails and an ability to process and remember

numbers well. These numbers are not meant to shock or be retained by all but rather to extend

the viewers’ engagement and concerned feeling, so they will not be shown on-screen to keep

the number of facts and figures low. The third and last statistic that is both mentioned and

shown depicts the case study of an online magazine as compared to its hardcopy

predecessor, emphasising Greenzeen’s positive application of digitalisation. This way the total

number of figures is limited to three.

Use of colour

The video is designed to primarily contain shades of Greenzeen’s company blue and a green

that matches its hue, saturation and brightness. At the transition from section 1 to section 2,

the message shifts from one of problems to one of solutions. After this point in the video the

overall use of green increases to visually support the topic of climate-friendliness. This can be

seen in Figure 15, an image grid of the video that can serve as a visual comparison to the

storyboard of Figure 14a.

19



Figure 15: Image grid containing stills from the video, corresponding largely to the storyboard
depicted in Figure 14a.

Text

The on-screen text is chosen to maximally support the most important parts of the message

and the voice-over. At first, all areas of the preliminary questionnaire question are shown, but

as the voice-over reveals that digital consumption is the focus of the video they are covered

up, allowing the viewer to instantly forget them again. The most important statistic of section

one is the comparison of digital consumption and the air travel industry. Therefore, of this

statistic the keywords ‘digital consumption’ and ‘air travel industry’ are shown as graph labels.

In the rest of the video there is no more on-screen text that literally matches the voice-over.

The text shown for the internet search, the locations of data centres and the numbers and

labels of the case-study are not repeated by the voice-over, nor is the final title card question.

This keeps the pace of the video on the intended high side.

3.1.3 Tools Used

For the design of any original visual elements Adobe Illustrator[22] is used. These elements and

compositions are animated, combined with video footage and clustered using Adobe After

Effects[23]. The clips produced in Adobe After Effects are edited together and combined with

music, sounds and voice-over using iMovie[24].

3.2 Evaluation Method

The video is evaluated through a survey and a focus group. A video is not a tangible object

and doesn’t inherently require physical testing with participants. To maximise the number of
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participants in the evaluation an online survey is conducted. A focus group is organised to dive

deeper into some elements of the survey.

3.2.1 Survey

A survey is distributed using the researcher’s social media contacts and an accompanying

message encouraging further distribution. Appendix E contains the full list of questions from

the survey. A schematic of its buildup is shown in Figure 16, which reflects the structure of the

following section.

Figure 16: Schematic of the evaluation survey

Demographic

In order to establish which of the respondents are relevant to this research, some demographic

questions are posed. Greenzeen’s target audience is taken as a starting point. This audience

consists of people between the ages 18 and 67, with a job and an interest in making

climate-friendly choices. Assuming the possibility of some future viewers forwarding the video

to people who fall outside of this audience, up to 10% of respondents are allowed to be

unemployed or a student. Furthermore, respondents are strictly filtered to contain only those

who rate themselves with 3, 4 or 5 in both demographic Likert scale questions (about their

interest in green choices and their current efforts to be climate conscious respectively).
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Knowledge Gap Baseline Measurement

A number of questions are posed as a baseline measurement before showing the video. They

establish the presence of the blind-spot as predicted by the preliminary questionnaire and

chart the knowledge gap. The respondents’ understanding of digital consumption in the

context of climate change is investigated. This is the only non-demographic question that is

used to further filter out respondents. Those who fill out this question (and thus also other

questions) with solely online purchases in mind as the definition of ‘digital consumption’ are

disregarded entirely. Respondents who claim to make climate-friendly choices in the area of

digital consumption are asked to explain what choices they are referring to. The other

questions investigate the respondents’ sense of responsibility by asking if they believe they

substantially contribute to digital consumption and, if so, in what way.

Research Questions

The set of questions after showing the video partially match some from the baseline

measurement, to allow for within-subject comparisons. In order to answer the first two

research sub questions, respondents are asked to describe what (if anything) they learned

from the video. They are also asked if and how their understanding of ‘climate friendly choices’

in the context of digital consumption has changed. To answer the third research sub question,

respondents are asked to rate the extent to which the video inspires them to change their

digital consumption behaviour. In order to gain more insight into this, they are asked to

elaborate on the nature of these changes. Furthermore, to investigate whether both messages

come across simultaneously, respondents are asked what they believe the goals of this video

are. The question is deliberately posed using the plural form of goals to avoid the

misconception that a video can only have one goal. Apart from the percentages describing the

answers to each respective research sub question, the eight open questions allow a deeper

understanding of the main research question.

3.2.2 Focus Group

A focus group is organised to dive deeper into the subjects that the survey’s open questions

touch on. By employing a focus group format more elaborate answers can be collected.

Awareness surrounding any topic is naturally cultivated through social connections and

conversation. A focus group synthesises a social interaction of future viewers discussing the

video with each other. Three participants that fit the description of the survey respondents as

presented in the previous section are shown the video and subsequently discuss the video.

This discussion is a 60-minute, semi-structured conversation. A semi-structured approach

allows for the researcher to clarify, add in or leave out any questions if needed or beneficial,
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starting from a predefined list of questions. Prior to the focus group, the participants are asked

to imagine having a pre-existing acquaintance with the other participants. They are also

instructed to discuss their views and opinions on the (contents of the) video after viewing it.

When this discussion stagnates or circa 10 minutes have gone by, the researcher starts

guiding the discussion.

In the survey results (As discussed in the next chapter), and particularly the answers to the

open ended questions, there were some remarks about feeling powerless. Some respondents

indicated that they feel unable to make the green choices they’d wish they could make, as

these are not being offered by companies. To dive further into this, the focus group will be

guided to discuss the topics of responsibility and blame. The main purpose of the guiding

questions is to stimulate the conversation to remain on these topics, not necessarily to analyse

their specific answers. For example, question four is not meant for finding solutions to the

problem, but rather for determining whether the first solutions that come to mind are part of

consumer behaviour, corporate action, legislation or the contributions of any other

stakeholders.

The following list of guiding questions is used:

1. To what extent do you feel responsible for this problem?

2. To what extent do you feel inclined to help solve this problem?

3. What kind of actions can you take to limit the emissions from your digital behaviour?

4. In what way or form would you want to see changes in the world regarding this

problem?

5. How effective does this video seem to you in spreading awareness amongst its

intended audience?
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4. Results and Findings
The results of the survey and the focus group, respectively, are presented and subsequently

analysed. The full results of the survey can be found in Appendix F.

4.1 Survey

4.1.1 Results

The total number of respondents is 53. A total of 40 respondents meet the eligibility

requirements for this research as defined in section 3.2.1.. These 40 are hereafter referred to as

‘the respondents’. Of the respondents, one is retired, and none are unemployed or a student. A

histogram of the respondents’ ages is shown in Figure 17.

Figure 17: Histogram of respondents’ ages
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The results of the question that stems from the preliminary questionnaire are shown in Figure

18.

Figure 18: Bar graph of responses to ‘In which areas of consumption are you currently making

environmentally friendly choices?’

A table comprising proportional results of the survey is shown in Figure 19.

# of
respondents

% of total

Total of eligible respondents 40 100

[pre-video] Do you substantially contribute to digital consumption? 18 45

[post-video] Do you substantially contribute to digital consumption? 26 65

First introduced to the topic 9 22.5

Have an improved understanding of the topic 29* 72.5

Have an improved understanding of ‘climate friendly choices’ in this area 28* 70

Name ‘warning’ or ‘spreading awareness’ as a goal for the video 39** 97.5

Name ‘promoting Greenzeen’ as a goal for the video 5 12.5

Name another goal than the above mentioned goals 0** 0

*includes participants first introduced to the topic

**one respondents answer ‘encouraging climate-friendly digital behaviour’ has been included under the category of

‘warning’ or ‘spreading awareness’

Figure 19: Table showing proportional results of the evaluation survey
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The results of the three Likert-scale questions are shown in Figure 20a, b and c respectively.

Figure 20a, b and c: Stacked bar graphs showing the responses of the survey’s Likert scale

questions

The frequencies of all answers to the question ‘In what ways are you contributing substantially

to digital consumption?’ from before and after viewing the video are presented in word webs in

Figure 21a and b. Word web 21a is based on the answers from before the video, word web

21b is based on the answers of both before and after viewing the video, counting any answer

maximally once per respondent. This means that for any answer its tally either remained the

same or increased compared to word web 21a. A word shrinking in size means it now

comprises a smaller ratio of the total.

Figure 21a: Frequency word web of answers to ‘In what ways are you contributing substantially

to digital consumption?’ before viewing the video.

Figure 21b: Frequency word web of answers to ‘In what ways are you contributing substantially

to digital consumption?’ both before and after viewing the video.
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The concrete examples of behavioural changes as mentioned by respondents are shown,

sorted from highest to lowest frequency and categorised, in Figure 22.

# of
respondents

% of
total

Less ... 14 35

Behave more consciously 7 17.5

Think about/find out what I can do 7 17.5

Don't start/buy new digital things 2 5

Support/boycott websites/internet providers based on their digital carbon footprint 2 5

Clean out mailbox 1 2.5

Refuse commercial mails 1 2.5

Compensate for internet usage 1 2.5

Be conscious in the next ICT expansion at work 1 2.5

Figure 22: The frequencies of various categories of concrete examples of behavioural changes

mentioned by the respondents

Lastly, a much recurring point of feedback from respondents is the absence of tips or concrete

examples to shrink one’s digital carbon footprint.

4.1.2 Findings

From Figure 18 it is established that the ‘blind spot’ as identified in the preliminary results is

also present in this research’s sample. Figures 20a and b show that in both the categories of

‘interest’ and ‘effort’ most respondents rate themselves with a score of 4 or 5 (out of 5).

Especially the interest, in which it amounts to 80%. These numbers clearly support the sample

resembling the intended viewer demographic.

22.5% of viewers indicate in some way to have never thought about or considered this topic

before. Out of all respondents, only one provided a complete and correct description of what

‘digital consumption’ entails in the context of climate friendliness, stating: “To think about CO2

from production, energy usage by consumer and producer, impact on the environment through

infrastructure (data centres in nature), additional sources of consumption (packaging,

promotional gadgets, etc.)” It is therefore no surprise that this particular respondent did not

learn much from the video.

The percentage of viewers with an increased knowledge of the topic is determined to be

72.5%. However, this is not in line with the percentage of viewers who indicate having a better

understanding of possible actions or climate friendly choices to be made in the area of digital

consumption, which is 70%. This suggests that 2.5% of respondents learned some fact or
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statistic from the video, but nothing that has anything to do with consumer behaviour, which is

the most important part of the topic this video is meant to spread awareness about. The 70%

therefore is a better indicator of an increased knowledge or awareness among viewers.

31 out of 40 respondents declared to be surprised by the comparison to the air travel industry.

Out of many other interesting answers, some testimonies illustrating the improvement of

respondents’ knowledge are:

● (I used to have) A complete unawareness that every time you hit return it uses up

energy (and thus leads to pollution somewhere in the world)

● I knew data centres and search engines use energy, but I never realised it would be this

much

● How seriously bad the energy use, or rather abuse, of all digital social media is

This increase in understanding is represented also in Figures 21a and b. The relevant

consumer behaviours respondents are able to identify in themselves increase and diversify

after watching the video. The most notable shift is the increase of answers to do with storing or

transferring data after having viewed the video, which increases more than any other answer.

As can be read from Figure 19, the percentage of respondents who feel they substantially

contribute to digital consumption increases from 45% to 65%. This increased sense of

responsibility positively relates to the amount of action the video inspires. This increased sense

of responsibility is also indicated in Figures 21a and b, as this question was formulated using

the descriptor ‘substantially’. This means the absence of behaviours cannot be interpreted as

respondents not considering those behaviours parts of digital consumption. This is because

each respondent has a personal distinction or interpretation of which behaviours are

‘substantial’. This means that those behaviours that are mentioned are what respondents

consider by some metric the most important ones.

As depicted in Figure 20c, a clear majority of respondents indicates that the video inspires

them to make behavioural changes, whether this includes ratings 3, 4 and 5 (80% together) or

just 4 and 5 (62.5%). Despite the video not stating any concrete examples of behavioural

changes, the respondents are able to declare their intention of making various changes, as

summarised in Figure 22. By far the most frequent response to this is to limit a certain habit,

for example: “Less web surfing, less storage in the cloud”. Other answers include: “Not buying

a new smartwatch when the current one gives out” and “Be more critical of the next IT

expansion in my workplace”.
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As can be read from Figure 19, 97.5% of respondents correctly identify the video’s goal of

spreading awareness. The 12.5% of respondents who identify the video’s promotional purpose

compares weakly to this. The one respondent that did not mention awareness named the

promotional goal: “To convince people to publish their paper magazine digitally at Greenzeen”.

Examples of replies mentioning awareness as a goal are:

● Awareness for the impact of individual choices, also in this area

● Awareness for digital consumption. Advertising for Greenzeen

It is very clear that most respondents are interested in learning about their digital carbon

footprints. However, most also struggled with the fact that the video does not contain any

concrete examples of what they could do to shrink it. In some respondents this resulted in an

inclination to do some research of their own to find out what they can do. In the end, out of 37

respondents indicating they feel inspired to take action, three were unable to formulate how or

what. The other 34 respondents replied with concrete steps to change their behaviour.

4.2 Focus Group

4.2.1 Results

The focus group naturally discussed the topics of responsibility and blame for 12 minutes.

After this, guiding questions 2, 3, 4 and 5 were posed over the next 45 minutes. Anytime a

relevant statement was made by a participant the researcher waited to see if the other two

participants expressed whether they agreed or not. If this did not happen, the researcher

asked them directly. The most important opinions are listed in Figure 23, showing which

participants either expressed or agreed with it (green) or disagreed (red).
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Figure 23: Table showing opinions and statements from the focus group, denoting for each

participant whether they agree (green) or disagree (red)

4.2.2 Findings

The results from the focus group clearly show that there are different profiles when it comes to

a sense of responsibility after watching the video. For one person, the video felt directed at

consumers only, while the others picked up the direction towards other companies.

Interestingly, no matter whether they thought the video blamed consumers or not, through

conversation they all agreed that wherever the blame is or should be, as long as the general

public isn’t talking about it it will never reach any layer of society. So even with a different

thought process than intended, everyone reached the intended realisation.

30



5. Conclusion
5.1 How many (%) viewers were first introduced to the topic?

22.5% of viewers were first introduced to the topic. This answer is derived from the

percentage of respondents who indicate to never have thought about or considered the

climate impact of digital consumption before. Given that the respondents are people who are

actively engaged in reducing their carbon footprint in other areas and indicate to be interested

in learning about new ways to do so, this percentage is a clear indication of the lack of

awareness surrounding this topic currently.

5.2 How much has the video influenced the viewers in terms of increasing
their knowledge on the topic?

70% of viewers have an increased knowledge of the topic. This answer is derived from the

percentage of respondents who have an increased understanding of how consumer behaviour

relates to the climate impact of digital consumption.

5.3 How much has the video inspired the viewers to take action?

This answer is derived from the percentage of respondents who rate the video 4 or 5 out of 5

for inspiring behavioural changes in themselves. Another indication of the video inspiring

change in the respondents’ behaviour is the increased sense of responsibility among

respondents, given the respondents’ history of taking responsibility in other areas.  Since the

respondents are already actively engaged in reducing their carbon footprint in other areas and

are also able to clearly state in what way they will change their digital footprint, it is assumed

that a significant part of this 62.5% will execute these or other environmentally-friendly

changes in truth from here on out.

5.4 How effective is a video showing Greenzeen’s vision on the carbon
emissions of their service and the carbon emissions of digital consumption
in general to inspire people to reduce their digital consumption?

The video showing Greenzeen’s vision on the carbon emissions of their service and the carbon

emissions of digital consumption in general is an effective tool to inspire people to reduce their

digital consumption. Clear indications have been identified that the extent of this effectiveness

is up to 62.5%. Furthermore, 97.5% of viewers understand that the video is intended to spread

awareness surrounding the topic. The second objective of the video to promote Greenzeen as

a company by showcasing their climate friendliness, has not been reached.
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6. Discussion
6.1 Limitations

The distribution of age across the respondents is skewed to the left, resulting in an

underrepresentation of ages 18 to 40. This is because this age range in the researcher’s

network consists mostly of students, who were not actively approached for this research as

they fall outside of Greenzeen’s target audience. In order to make even stronger claims about

the effectiveness of a video such as this, research needs to be conducted with a sample that

more accurately reflects the diversity of intended viewers.

The goal of promoting Greenzeen not being identified by most viewers could be because an

explanation of what Greenzeen is and does was incorporated into the message that

accompanied the link to the survey, rather than in the survey itself. This placement outside of

what respondents seriously considered to be part of the research could have resulted in

respondents missing this information and not realising Greenzeen is a commercial company at

all. Another reason might be that respondents felt they only had to state the most important

goal of the video, despite also noticing the promotional aspect of the video.

6.2 Recommendations

The numbers that describe emissions from digital processes (the mgs of CO2 per e-mail, GB

of data, minute of HD video, etc.) are known, but not generally known. Further research should

be conducted to determine whether there are any factors that actively hinder this information

from reaching the general public. For example, some of the research that yielded these

numbers may have been executed by entities who themselves profit from digital consumption.

This research is just the beginning of diminishing the knowledge gap that allows the digital

world to continue its polluting ways. More research is needed to determine effective

communication forms and channels to increase awareness among consumers, companies,

governments and other stakeholders.

This research found clear indications of an interest in tips and concrete examples of ways to

reduce one’s digital carbon footprint. Attention should be paid to this by news channels or

climate oriented communities.
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Appendix
Appendix A: Preliminary Questionnaire

1. What is your age?

2. What is your occupation

3. On a scale of 0-3 how would you rate your own efforts to be mindful of the environment in

your consumption choices?

4. On a scale of 0-3 how would you rate your interest in learning new ways to be mindful of the

environment in your consumption choices?

5. In what areas are you currently consciously and actively mindful of the environment in your

consumption choices?

- Food consumption

- Errands shopping

- Packaging and materials of things you buy

- Digital consumption

- Leisure consumption (events, concerts, outings)

- Brand support (boycotting brands that engage in harmful practices for the    environment)

- Clothes shopping

- Use of electricity

- Other: …
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Appendix B: Results of Preliminary Questionnaire
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Appendix C: Storyboard and Narrative Ideations
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Appendix D: Transcript of Final Video

Original transcript of Dutch voice over

Wij van Greenzeen vroegen een aantal mensen op welke vlakken van hun dagelijks leven ze al

milieubewust bezig zijn. Één categorie sprong eruit, omdat niemand hem aanvinkte: digitale

consumptie. En dat terwijl digitale consumptie meer bijdraagt aan de wereldwijde uitstoot van

broeikasgassen dan bijvoorbeeld de gehele vliegindustrie. En het groeit veel harder:

internetverkeer is sinds 2015 verdriedubbeld.

Over de vliegindustrie en bijvoorbeeld vliegschaamte hoor je vaak, maar over de uitstoot van

onze digitale gewoontes lijkt bijna niemand het te hebben. Zelfs als je op internet zoekt naar

manieren om milieuvriendelijker te leven, wordt digitale consumptie in de eerste 100 tips die je

vindt geen een keer genoemd.

Het internet kan in ons dagelijks leven ontzettend onzichtbaar voelen, maar het bestaat onder

andere uit meer dan 13 miljoen kilometer aan onderzeese kabels en honderden datacenters

die elektriciteit slurpen. Ver weg, én dichtbij.

Natuurlijk zijn er ook toepassingen van technologie die ons de goede kant op helpen in de

strijd tegen klimaatverandering. Zo levert het online publiceren van een tijdschrift bijvoorbeeld

veel minder CO2-uitstoot op, dan als deze gedrukt zou worden. En de uitstoot van zo'n

digitale versie? Daar zijn wij ons ook bewust van. Greenzeen compenseert die uitstoot voor je

en biedt zo een volledig CO2-neutrale dienst aan. Maar voor vrijwel al uw ander

internetgebruik geldt dit niet. En daar mag best over nagedacht worden. Dus nu de data van

deze video toch al geladen is op uw computer, laat hem ook even aan iemand anders zien.

English translation

Greenzeen asked a number of people in what areas of their daily life they are being mindful of

the environment. One box was left unticked by all: that of digital consumption. Digital

consumption, however, contributes more to the global total of greenhouse emissions than for

example the entire air travel industry, and internet traffic has tripled since 2015.

Quite often people talk about the air travel industry, 'flight shame' and such, but the emissions

of our digital habits aren't really talked about that much. If you search online for ways to live a

more eco-friendly life, the first 100 things that come up never even mention digital

consumption.
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The internet can seem very invisible, but it actually consists of things like 13,000,000+ km of

cross-ocean cables and hundreds of electricity-gobbling data centres. Far away, but also

close to home.

Of course there are also applications of technology that help us in our fight against climate

change. A digitally published magazine, for example, accounts for way less CO2 emissions

than when printed. And the emissions tied to the digital publication? We take responsibility for

those. Greenzeen compensates those for you and offers a completely carbon-neutral service.

But for virtually all your other digital actions that is not the case. Food for thought! So, since

the data of this video is already buffered on your device: try to show it to someone else.

Image grid containing stills from the final video.
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Appendix E: Evaluation Survey Questions

Before watching the video

What is your age?

What is your occupation?

1-5 scale: How mindful are you of the environment in your consumption choices?

1-5 scale: How interested are you in learning about ways to be mindful of the environment?

In which areas of consumption are you currently making climate friendly choices?

If you ticked ‘digital consumption’ in the previous question, what choices do you

mean?

Apart from your own choices, what do you think ‘climate friendly choices’ in the area of digital

consumption entail?

Do you substantially contribute to digital consumption?

If yes, in what ways?

After watching the video:

Did you learn anything from the video and if so, what?

What do you think the goals of this video are?

Has your understanding of ‘climate friendly choices’ in the area of digital consumption

changed and if so, how?

1-5 scale: How much does the video inspire you to make changes in your behaviour?

What (kind of) changes do you mean?

Do you substantially contribute to digital consumption?

If yes, in what ways?
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Appendix F: Evaluation Survey Results

date + time of response

What is your age?

What is your occupation?

1-5 scale: How mindful are you
of the environment in your
consumption choices?
1-5 scale: How interested are
you in learning about ways to be
mindful of the environment?

In which areas of consumption
are you currently making climate
friendly choices?

If you ticked ‘digital
consumption’, what choices do
you mean?

Apart from your own choices,
what do you think ‘climate
friendly choices’ in the area of
digital consumption entail?

Do you substantially contribute
to digital consumption?

If yes, in what ways?

Did you learn anything from the
video and if so, what?

Has learned something

What do you think the goals of
this video are?

Has your understanding of
‘climate friendly choices’ in the
area of digital consumption
changed and if so, how?

Understanding of climate
friendly choices has  changed.

1-5 scale: how much does the
video inspire you to make
changes in your behaviour?

What (kind of) changes do you
mean?

Do you substantially contribute
to digital consumption?

If yes, in what ways?
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Appendix G: Calculations

An overview of where CO2 emissions come from, along with a case study (red).

CO2 emissions for postage were calculated using a since-deleted PostNL tool CO2

Calculator[25]. From 2022 all PostNL postage is netto CO2 neutral. What the deactivated

tool looked like:
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