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Executive Summary 

DecarboNet Use Case 2 |(WP6) is focused on large-scale sustainability-
awareness campaigns, such as the Earth Hour (EH) annual campaign 
organised by WWF. The project’s work around WP6 and the Earth Hour 
campaign is covered in multiple deliverables. D6.2.1, D6.2.2 and D6.2.3 
analyse the EH 2014, 2015 and 2016 campaigns respectively. D4.2 and D4.4 
report further detail on the behaviour analysis that was applied to EH data. 

This is the second of two deliverables aimed at reporting the work and 
outcome of the DecarboNet Use Case 2. This deliverable summarises the 
achievement of the project in terms of users researched, active collaborations 
with stakeholders, and observed behavioural changes related to the goals of 
DecarboNet and the themes of the EH campaign. We report in this deliverable 
the different events in which users and communities have been engaged face 
to face, the different collective awareness applications that have been 
designed and developed, and the series of experiments in which user 
behaviour and engagement have been studied in the context of the EH 
campaigns. We also report in this deliverable the various analyses that were 
performed over COP21/22 following our collaboration with Earth Hour Global 
(EHG).  
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1. Introduction 
In year 1 of DecarboNet, work was focused on designing and developing 
collective awareness applications, running small focused group experiments, 
and collecting and executing initial analysis of EH data. This work was carried 
over in years 2 and 3, and extended to launching the applications, conducting 
more extensive engagement and behaviour analysis, and participating in 
larger public group campaigns. 

This deliverable summarises the achievements of the project in terms of users 
researched, active collaborations with stakeholders and observed behavioural 
changes related to the goals of DecarboNet and the themes of the Earth Hour 
(EH) campaign, which is core to the WP6 use case. We also report in this 
deliverable our monitoring and analysis of the COP21/22 events in 
collaboration with Earth Hour Global. 

Much of DecarboNet’s work and analysis is centred around EH, and hence 
some further detail can be found in other deliverables, such as D4.2 and D4.4 
which are focused on the analysis of behaviour of the EH user set, and 
D6.2.1, D6.2.2 and D6.2.3, which detail the analysis of tweets on the EH 
campaigns since 2014. 
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2. The Media Watch on Climate Change 
As described in D6.2.2, the Media Watch on Climate Change (MWCC) shown 
in Figure 1 has been customized to provide visual analytics services for the 
EH15, EH16 and COP21 events (and will continue to gather content around 
EH17). MWCC is a publicly accessible1 news and social media aggregator on 
climate change and related environmental issues. Its interactive dashboard 
provides access to large archives of Web content from various online sources 
- including multilingual content from English, French, German and Spanish 
online news media sources, and social media channels such as Twitter, 
Facebook, Google+ and YouTube). The websites of Fortune 1000 companies, 
municipalities and environmental NGOs complement these sources with 
additional stakeholder specific information. The full description of MWCC can 
be found in D3.2.1, which was reported in year 1 of the project. 

 

Figure 1: Screenshot of the Media Watch on Climate Change Earth Hour Installation 

 

                                            
1 www.ecoresearch.net/climate 
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The monitoring of user activities shed light on the acceptance and impact of 
the platform. Figure 2 presents the number of users and pageviews for the 
ECOresearch.net domain, which comprises both the Media Watch on Climate 
Change as well as the Climate Challenge. It shows more than 17,500 users 
and 35,500 pageviews between 01 Oct 2014 and 30 Nov 2016. The actual 
number of interactions is even higher – given the JavaScript-based system 
architecture of the platform, there are Media Watch queries that do now show 
up in the Google analytics statistics. A more detailed look at the platform’s 
internal log files for the same period reveals 49,500 first page loads for 
MWCC alone, and 90,000 search queries. In terms of average session 
duration as a measure of user engagement, we see a significant increase 
during and after EH16 (between March and November 2016, an average 
MWCC session lasted more than 6 minutes). As we can see in Figure 2, the 
number of MWCC users started to significantly increase from EH15 onwards, 
totalling over 10,000 unique visitors in the second year of DecarboNet, and 
73.2% of these users returned to using the MWCC application. Contrasting 
the 2016 data with the previous years, we observe more engaged users 
(longer session duration), but a lower absolute number. This reflects the end 
of the NOAA public outreach campaign related to the Climate Challenge, and 
the release of the UNEP Live Web intelligence platform, which provides 
similar functionality for a broader range of environmental topics – i.e. all 
Sustainable Development Goals (SDGs) of the United Nations.  
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Figure 2: Page views and average session duration for the ECOresearch domain 
between 01 Oct 2014 and 30 Nov 2016 

3. Climate Challenge 
The Climate Challenge is a game with a purpose, which provides an engaging 
way to help people learn more about Earth’s climate, assess climate 
knowledge, and promote the adoption of sustainable lifestyle choices. 
Description of this application was reported in D3.1 in year 1 of DecarboNet. 
The Climate Challenge was launched in March 2015 to coincide with EH 
2015, offers 12 monthly game rounds per year where users accumulate points 
by solving game tasks, which can be related to: 

● Awareness: Test your climate change knowledge 

● Prediction: Correctly guess the future state of our planet, in terms of both 
global and regional indicators 

● Change: Reduce your carbon footprint and adopt a more sustainable 
lifestyle 

● Sentiment: Assess keywords in news media coverage about climate 
change 

 

Figure 3: Example of Climate Challenge question prepared for COP21 
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In addition to the specific version of CC prepared for the EH 2015 campaign, 
specific themes and questions for CC were launched in preparation for both 
COP21 and EH16. Some examples of these questions can be seen in the 
following table. 

Table 1: Examples of questions specifically prepared for the COP21 and EH16 events 

EH16	  Question	  Type	   Example	  

Guessing	  	   How many people will use their "social power"" for 
Earth Hour 2016? (this includes all Facebook users 
who either change their profile picture or allow the 
Earth Hour application to post on their behalf) 

Multiple	  Choice	  	   Earth Hour will celebrate its __ edition of lights-out in 
2016 

Sentiment	   Earth Hour 
 

COP21	  Question	  Type	   Example 

Multiple	  Choice	   In which year did the first COP event took place? 

Multiple	  Choice	   Which binding international agreement was signed by 
the participating countries at the climate conference in 
Copenhagen in December 2009? 

Sentiment	   Climate agreement 

 

The statistics of the use of Climate Challenge during 2016 can be seen in 
Figure 4, Figure 5 and Figure 6. Figure 5 reflects the activity of the game from 
February to November 2016, showing 1,911 sessions coming from 1,318 
unique users. As we can observe in this figure, the game gathered a high 
number of attention the days prior to the EH 2016 campaign with 233 
sessions and 159 unique users. In particular, the peak activity was acquired 
during the EH 2016 day (March 19), but few days earlier on March 14th (see 
Figure 5). The second peak of activity was acquired in July with 535 sessions 
and 424 unique users. Both of these peaks of activity concur with the 
competitions prepared by the DecarboNet team to engage users with Climate 
Challenge. In both competitions, an original WWF panda was offered as prize 
for the winner of the game (see Figure 7) 
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Figure 4: Page Views for Climate Challenge between February and November 2016 

 

Figure 5: Page Views for Climate Challenge, March 2016 
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Figure 6: Page Views for Climate Challenge, July 2016

 

Figure 7: Advertisement for the Climate Challenge competition, July 2016 

In addition to the Google analytic statistics, we have extracted additional 
statistics in terms of engagement actions generated within the game. The total 
number of engagement actions (32,380) can be seen in Table 2. For the two 
most frequent activities, awareness and sentiment, we also provide the 
numbers for their over time engagement. As we can see from Figure 8 and 
Figure 9, a significant increase of activity can also be seen around EH16, and 
the competition organised in July 2016. A total of 1,498 sentiment answers 
and 274 awareness answers were provided during March 2016 and 3,448 
sentiment answers and 736 awareness answers were provided during July 
2016. 

Table 2: Statistics in terms of engagement actions for Climate Challenge 

	   Total	  
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Awareness	   5,973 
Prediction	   722 
Change	   2,802 
Sentiment	   23,380 

 

 

Figure 8: Activity evolution around awareness answers 

 
Figure 9: Activity evolution around sentiment answers 
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4. The Citizen Engagement Platform - EnergyUse 
EnergyUse is a platform developed primarily in WP5, to act as a citizen 
engagement platform, where citizens can share tips and experiences with 
energy consumption and preservation. The final full version of EnergyUse was 
made publicly available in October 2015.  

The initial, and very limited, version of EnergyUse was released in March 
2015, on time for Earth Hour 2015, and was reported last year in D5.3.1. The 
current and final version has so far received well over 1.3 thousand unique 
users, with over 7.4 thousand page views, according to Google Analytics 
(data taken on 1st Dec 2016). About half the visitors from the UK (48.5%), 
followed by US (14.7%), and Russia (14.3%).  

During Earth Hour 2016, the theme of EnergyUse was tuned for the campaign 
(Figure 10). However, these minor alterations did not have any significant 
impact on contributions, even though the Earth Hour related post was viewed 
close to 200 times. This is likely to be due to the fact that registration to use 
EnergyUse was limited to only those who participated in the DecarboNet 
energy trial (D5.3.1), whose energy consumption data was fed to EnergyUse 
directly from GEO servers, subject to the users agreement to the terms and 
conditions. In October 2016, EnergyUse platform was extended to allow users 
of any energy monitoring devices (i.e., not provided by GEO) to report their 
energy consumption readings in EnergyUse, by simply entering the readings 
manually. This will hopefully encourage more people to use the platform, and 
will allow us to circumvent around the problem of lack of access to data from 
third party energy monitors.  

In D5.3.2 “Use Case 1 - Evaluation Report v2”, we provide a detailed report 
on the engagement numbers of EnergyUse, including the number of 
contributions, topics, questions, answers, votes, etc.   
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Figure 10: EnergyUse during Earth Hour 2016 

 

5. EH2014, EH2015 and EH2016 Analysis 
Web-based communication and engagement channels such as social media 
campaigns play an important role in shaping public opinion. Large science 
organizations such as WWF benefit from a thorough understanding of who 
uses these media channels, how do they engage, and how campaigns trigger 
behavioural changes and promote more pro environmental behaviours. 

In this section we summarise the findings of analysing the EH campaign for 
three consecutive years (EH2014, EH2015 and EH16). Our final goal has 
been assessing how the messages and themes around the EH campaigns 
were influencing the public. By performing these analyses, we: (i) discovered 
some of the key characteristics of the Twitter messages that gathered high 
attention levels during both campaigns (ii) we identified the key themes that 
emerged during the EH14, EH15 and EH16 campaigns and analyse the user 



 
Use Case 2 Evaluation Report v2 D 6.3.2, Version 1.0     Dissemination Level: PU 
 

 
© Copyright WWF Switzerland, and other members of the EC FP7 DecarboNet project 
consortium (grant agreement 610829)  Page 14/38 

adaptability of those themes on Twitter and, (iii) we analysed user behaviour 
and interventions promoted during these campaigns. Specific details of the 
analytics performed can be found in the D6.2.1, D6.2.2, D6.2.3, D4.2 and 
D4.4. In this deliverable, we report on the similarities and differences in user 
engagement and behaviour observed in these three campaigns. 

5.1. Earth Hour Engagement Analysis 

In D6.3.1, we reported in our engagement analysis of Earth Hour 2014, 2015 
by analysing more than 35K from 6K users posts around the campaign in 
2014 and more than 90K posts from 64.7K users in 2015. This analysis was 
also applied to Earth Hour 2016 in the third year of the project by analysing 
more than 200K posts from 99K users. In this section we summarise the 
analysis method and results from all three campaigns.  

To study the characteristics of Earth Hour Twitter messages that were 
gathering high attention levels, we performed a two-stage analysis process: 

● Identified the characteristics of those tweets that were followed by an 
engagement action (retweet) 

● Identified the characteristics of those tweets that were followed by a 
high level of engagement (high number of retweets)  

As described in D6.3.1, our Engagement Analysis Service (EASE) starts with 
a feature extraction process from the Twitter data on Earth Hour. The features 
used in this analysis are reported in the following table: 

Table 3: User and content features used in Earth Hour engagement analysis on Twitter 

User Features 

In-degree Number of incoming connections to the user 

Out-degree Number of outgoing connections from the user 

Post Count Number of posts that the user has made over her account life in Twitter 

User Age Length of time that the user has been a member of Twitter 

Post Rate Number of posts made by the user per day 

Content Features 

Post length Number of terms in the post 



 
Use Case 2 Evaluation Report v2 D 6.3.2, Version 1.0     Dissemination Level: PU 
 

 
© Copyright WWF Switzerland, and other members of the EC FP7 DecarboNet project 
consortium (grant agreement 610829)  Page 15/38 

Complexity Concentration of language and its dispersion across different terms. This 
feature aims to study whether posts receiving high attention levels contain 
many terms which are not repeated often or rather repeat terms from a 
limited vocabulary. Specific details of this metric can be found in 
[Fernandez et al., 2014].   

Readability This feature gauges how hard the post is to parse by humans. To measure 
readability we use the Gunning Fox Index.2 

Referral 
Count 

Number of hyperlinks (URLs) present in the posts 

Mentions Number of mentions to other users within the posts 

Informativen
ess 

The novelty of the post’s terms with respect to the other posts. We derive 
this measure using the Term Frequency-Inverse Document Frequency (TF-
IDF) measure. Specific details of this metric can be found in [Fernandez et 
al., 2014].   

Polarity Average polarity (sentiment) of the post. We are computing sentiment by 
using SentiStrength,3 a state of the art method for analysing sentiment in 
social media data. For specific details of how sentiment is computed for 
each particular tweet, the author is referred to the list of scientific 
publications behind this library.4 

Time of the 
day 

Time when the tweet was posted (e.g., 20:00) 

Media Whether the post contains a media item (picture) or not 

Tags Whether the post contains at least one hashtag or not 

 

Results from EASE analysis of Earth Hour 2014 showed that highly engaging 
tweets were slightly longer, easier to read, have a positive sentiment, 
mention other twitter accounts, and tend to repeat terms used in previous 
posts. The recommendations extracted from this analysis to create post 
campaign messages included: (i) to produce clear, easy and positive 
messages to involve users and (ii) to retweet messages from users, or to 

                                            
2 http://en.wikipedia.org/wiki/Gunning_fog_index 
3 http://sentistrength.wlv.ac.uk/ 
4  http://sentistrength.wlv.ac.uk/#About 
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mention them and their ideas, to make them feel that their contributions 
matter.  

The results obtained by analysing the EH15 campaign complemented the 
results obtained from 2014 by showing that, in addition to the previous 
recommendations it is also advisable to complement the text with media 
items (images) in the posts in order to attract attention. These images should 
be funny/original and go in consonance with the textual message (manual 
investigation of the images is provided in D6.2.2). In addition, the popularity 
of the user (i.e., the number of followers of the user who originates the 
message) is also a key factor to generate high attention levels. EH16 also 
highlighted the relevance of the user who posts the message in order to 
increase engagement. Posts written by popular users and highly engaged 
individuals who have been part of the community for longer periods of time, 
tend to generate higher levels of attention. For example, messages coming 
from actors like Leonardo DiCaprio or Liam Hemsworth, world leaders like the 
Dalai Lama and important figures, like the astronaut Tim Peak, were key to 
engage the public with the campaign.  

5.2. EH Topic Analysis 

In addition to the previously described engagement analysis, we performed a 
topic analysis over the EH campaigns to understand the key themes that 
emerged from the social media conversations posted during the campaigns, 
and how these topics managed to engage the public. To perform topic 
analysis for the EH14, EH15 and EH16 campaigns we followed two main 
approaches: 

● The first approach aims to analyse the hashtags contained within the 
tweets. Hashtags are keywords preceded by the # symbol that users 
include in the tweets to express their main themes. 

● The second approach uses Latent Dirichlet Allocation (LDA) to analyse 
which topics are discussed by analysing the distributions of words 
within the post collection.  

The results of these analyses for the EH14 campaign showed that, while the 
main activities and themes of the campaign (super hero, the panda, etc.) did 
drive most of the social media conversations, the users participating in the 
campaign did not necessary engage with climate change and sustainability 
issues. The same effect was not observed for the EH15 or EH16 campaigns. 
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Conversations around EH15 focused mainly on climate change and 
sustainability, which are the main messages that EH aim to convey. In this 
sense, the EH15 campaign managed to propagate the right message. Users 
engaged in the campaign were not discussing parallel or irrelevant topics, but 
were mostly discussing and propagating information about climate change 
and sustainability. A relevant finding that emerged by analysing the topics of 
the EH15 campaign is that, not only commercial entities aim to align 
themselves with the campaign (as it was observed also in EH14). During 
EH15 the campaign was also used by political activists in Maldives to request 
the liberation of president Nasheed, globally known for his advocacy against 
climate change. Studying the temporal evolution of these topics we also 
observed that, while users decrease their engagement towards the topic of 
the campaign after it finished, these topics still remained in their conversations 
one month later.  

The topic analysis of the EH16 campaign also reflected a similar trend than 
the analysis of the EH15 campaign. The main message of the campaign was 
the key focus of the conversations “change climate change” and the call for 
action. Other relevant topics that emerge during this year were the 
conversations around COP21, and urging the leaders to take action. 

Figure 11: Top Hashtags around the EH14 campaign (#earthhour was eliminated for 
better visualisation) 
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Figure 12: Top Hashtags around the EH15campaign (#earthhour was eliminated for 
better visualisation) 

 

Figure 13: Top Hashtags around the EH16 campaign (#earthhour was eliminated for 
better visualisation) 

5.3. EH Behaviour Analysis 

One of the goals of DecarboNet is to understand and encourage behaviour 
change with regards to energy consumption. One string indication, or catalyst, 
of change in behaviour is an increased engagement with energy or 
environment related applications and campaigns. In addition to the 
engagement and topic analysis performed for the EH14 and the EH15 
campaigns, we studied behaviour change over the participants of the EH15 
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and the EH16 campaigns on Twitter. A complete analysis of this behaviour 
change study is reported in D4.4, but a brief summary indicating the users 
that were analysed and the methodology created for the analysis is reported 
here.  

The behaviour analysis models we developed are grounded on the 5-door 
theory of behaviour change [Robinson, 2011]. This theory states that, in a 
cycle of behaviour change, users pass through 5 main stages: (i) desirability, 
when users start being aware of the problem, (ii) enabling context, when 
users modify the social and technological context to enable action, (iii) can do, 
when the user starts acting and changing his/her behaviour, (iv) buzz, when 
the user generates positive buzz about his/her actions and (v) invitation, when 
users are engaged with the cause and invite others to follow their steps and 
change their behaviour. 

We have proposed an approach to automatically identify the user’s 
behavioural stages towards the environment from their use of social 
technology based on the 5-door theory of behavioural change [Robinson, 
2011]. Our methodology is based on three main steps: (i) a manual inspection 
of the data to identify the actions and interactions that can be gathered from 
the usage of the technology, (ii) a feature-engineering process, in which the 
actions, interactions and contributions of the users are transformed into 
numerical, categorical and semantic features, which can be automatically 
extracted and processed and, (iii) the application of Machine Learning (ML) 
algorithms to mine patterns from the data based on those features. Among 
the enhancements conducted over our behaviour analysis model (originally 
reported in D4.2 and extended in D4.4) we developed and author 
categorisation service that was applied to this pipeline to filter all those social 
media accounts representing organisations and not individuals out of our 
analysis. 

We have applied this methodology to analyse 32,727 users for EH16 and 
20,847 users for EH15 campaigns in Twitter. To perform this analysis we 
collected more than 62 million posts for EH16 and 56 million posts for 
EH15 from the users’ timelines. Out of the collected users 17% were 
discarded for EH16 and 15% for eH15 because they came from accounts that 
belong to organisations and not individuals. We remained with 27,163 
analysed users for EH16 and 17,719 for EH15. WP2 feature extractors were 
applied to extract the relevant features that helped us to categorise behaviour. 
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In particular, sentiment, emotions and language directives have been used as 
key linguistic features to identify behavioural stages in Twitter. In the following 
sections we report the evaluation conducted over the latest version of the 
WP2 feature extractors as well as the evaluation over the EH behaviour 
analysis, which makes use of the WP2 feature extractors. 

Feature Extraction Evaluation 

A number of improvements were made to the linguistic event recognition tools 
(WP2 feature extractors) following the first classification reported in D4.2, 
based on manual inspection of the data. The range of invitational sentences 
was expanded, so that expressions such as “you are encouraged to”, “join 
us”, “let’s”, and “[verb]…with us” were included. Wh-questions were not 
permitted to contain a directive since these two things are contradictory in 
terms of their use in the classification stage. A number of errors were fixed, 
such as imperatives which were incorrectly identified within dates (e.g. “8pm” 
where “pm” was considered as an abbreviation for “private message” and thus 
an imperative), imperatives incorrectly found as part of infinitive verbs (due to 
errors in verb tense recognition), and imperatives preceded by negative 
modals (e.g. “don’t turn off the light” which were not always recognized. 
Furthermore, a number of the linguistic pre-processing components 
(tokenizer, normalizer, POS tagger, verb chunker) were improved in order to 
produce correct verb tenses etc. 

An evaluation was undertaken of the accuracy of the linguistic event 
identification, using the Earth Hour 2015 corpus of 370 de-duplicated tweets 
also used for experiments in D2.2.2 and D2.3.2. The GATE tools were run 
over the corpus and the results adjudicated by an expert linguist who was a 
native English speaker. Results are shown in Table 3. 

Table 3: Evaluation of Linguistic Events 

 Correct  Missing Spurious Precision Recall 
Conditional 2 1 0 100% 66.7% 
Imperative 145 5 34 81.0% 96.7% 
Obligative 11 0 0 100% 100% 
Question 33 1 1 97.1% 97.1% 
Invitation 26 0 0 100% 100% 
Total 217 6 35 86.11% 97.3% 
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As can be seen, results were generally impressive. For the obligative and 
invitation types, perfect accuracy was achieved. Note, though, that the 
definition of invitation is a little subjective – we defined in advance what was 
considered to be an invitational sentence (e.g. “Join us….”). For the 
conditional type, there was only one error. This was where a sentence was 
missed due to a verb tense not being identified in the pre-processing stage. 
Imperatives were slightly less accurate as there were a number of spurious 
instances, mainly caused by incorrect linguistic pre-processing (POS tagging 
and verb tense identification errors). Questions were also all correct except for 
one case where the span of the sentence was wrong, caused by an error at 
the sentence splitting stage.  

It should also be noted that there were a number of cases where technical 
definition and practical use are not equivalent. For example, the sentence “RT 
if you like #climatechange." is technically a conditional sentence, but it may 
not have the same status as other conditional sentences in terms of relating to 
stages in the behavioural change process. Similarly, swear words are often 
used as imperatives (e.g. “F*** this!”) but cannot really be interpreted in the 
same way as a literal instruction to do something (e.g. “Turn your lights off 
now.”). A further investigation of how to refine these events in a way that best 
fits the behavioural classification would be beneficial. However, such 
instances are relatively rare, so their detrimental effect on the classification 
process should be minimal. 

Behaviour Analysis Evaluation 

The previously presented WP2 feature extractors were used to analyse user 
behaviour for EH15 and EH16 following the behaviour analysis approach 
reported in D4.4. The results of our behaviour analysis study are summarised 
in the following images. These images display the percentage of users 
classified under each behavioural stage in the months around the campaigns.  
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Figure 14: EH2015 - Number of users associated to each behavioural category 

 

 
Figure 15: EH2016 - Number of users associated to each behavioural category 

The results of the performed analysis lead to the a set of recommendations on 
how to enhance communication via environmental campaigns to promote 
engagement and behaviour change: 

� Most of the social media participants are at the desirability stage. There 
is something they want to change but they do not know how. A big part 
of a campaign's effort should therefore be concentrated on providing 
messages with very concrete suggestions on climate change 
actions. These messages should also be innovative, useful, and about 
day to day activities, and should follow, as close as possible, the 
characteristics reported in our engagement analysis, see Section 5.1, 
(longer, easier to read, have positive sentiment, etc.) 

� There are very few individuals in the invitation stage and most invitation 
messages during these campaigns are posted by organisations. 
However, as stated by Robinson [Robinson, 2005], for an invitation to 
be effective, it is vital who issues the invitation. Ideal inviters are those 
who have embraced change in their own lives and can serve as role 
models. It is our recommendation to identify these really engaged 
individuals and community leaders and involve them more closely 
in the campaigns, invite them to share their stories, and provide 
feedback, so that they can inspire others. In addition, as reflected by 
our previous engagement analysis, the more connected these 
individuals are in the network, the higher the level of engagement they 
can potentially generate. 

� Communication in our analysed datasets generally functions as 
broadcasting, or one-way communication, from the organisations to the 
public. However, frequent and focused feedback is an intervention 
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strategy that can help build self-efficacy and nudge the users in the can 
do and buzz stages in the direction of change. Our recommendation for 
campaigners is therefore to dedicate efforts towards engaging in 
discussions and providing direct feedback to users. 

6. COP21 Collaboration with EH Global 
As part of the DecarboNet collaboration with EH Global, multiple analyses 
were performed over COP21. In this section we report some of these 
analysis, particularly: (i) the analysis of the “tweet your leader” campaign, (ii) 
the analysis of conversations performed via MWCC and, (iii) the analysis of 
user behaviour conducted by using the WP4 Behaviour Analysis tools. 

6.1. Tweet your Leader 

The “Tweet your Leader” campaign5 was a campaign launched by EHG 
during COP21. The Tweet Your Leader campaign aims to take the 
conversation from conference rooms to living rooms, encouraging citizens 
around the world to reach out directly to their policy-makers and urge them to 
change climate change. For this purpose, users had to connect to Twitter (via 
www.tweetyourleader.org), select their country and leader and send the 
following tweet “"#COP21 is your chance to #changeclimatechange 
@username-leader. I pledge to put the planet first, will you?” 

                                            
5 http://mag.havas.com/tweet-your-leader-wwfs-earth-hour-and-mobext-
launch-climate-change-campaign/ 
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Figure 16: Advertisement of the campaign “tweet your leader” during COP21 

 

Figure 17: Leaders more frequently mentioned by users during the campaign 

The following tag cloud represents those leaders that were most frequently 
mentioned within the campaign. Among these Twittter handlers we can 
highlight @potus (which corresponds to President Obama, US), @CFigures 
(Christiana Figueres, San Jose, Costa Rica), Cameron (David Cameron, UK),  
@JunkerEU (Jean-Claude Juncker, president of the EU Commission), 
@TurnbullMalcolm (Malcolm Turnbull, Australia), JustinTrudeau (Justin 
Trudeau, Canada) and @fhollande (Francois Hollande, France). 
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We also monitored the activity of 17 leaders (identified by EHG) during and 
after the COP21 campaign. The following figure shows which of these leaders 
were more engaged with the cause in social media. As we can observe, the 
most engaged leader was Christiana Figueres, from Costa Rica, who actively 
defended a strong agreement to fight Climate Change. Other active leaders 
where @dvortega (Daniel Ortega Pacheco, Ecuador), RHCJO (King Abdullah, 
Jordan), @JC_Varela (Juan Carlos Varela, Panama), @marianorajoy 
(Mariano Rajoy, Spain), @dilmabr (Dilma Rousseff, Brasil) and @macky_sall 
(Macky Sall, Senegal)   

 

Figure 18: Engagement of leaders with the COP21 Social media campaign 

After applying LDA6 to the conversations generated by the Leaders during the 
COP21 campaign we observed the following 4 main topics. 

Table 4: Topic analysis over the tweets posted by Leaders during COP21 

Topic1 Topic2 Topic3 Topic4 
Cop Cop Cop Cop 
unfcc thanks Ecuador Parisagreement 
Paris ahead Ambienteec climateaction 
change plan futuro Paris 

	  
• Topic1 groups conversations about the proposed changes for COP21 

                                            
6 https://www.cs.princeton.edu/~blei/papers/BleiNgJordan2003.pdf 
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in Paris, particularly those reported by, or communicated to (via 
mentions), the United Nations climate change secretariat (unfcc) – e.g., 
(RT	  @UNFCCC:	  .@CFigueres	  after	  ComitÃ©	  de	  Paris	  meeting:	  'The	  new	  draft	  
#COP21	  outcome	  text	  points	  towards	  an	  ambitious	  agreement')	  

• Topic 2 groups conversations about how leaders of different countries 
were thanking each other for their plans of action. These tweets also 
point to the specific URLs were those plans were shared (e.g., “Thanks	  
Bahamas	   for	   #INDC	   https://t.co/AGMTgI15Wk	   -‐	   166th	   Party	   to	   submit	  
#climateaction	  plan	  ahead	  of	  #COP21	  https://t.co/tSlUULe77n”)	  

• Topic 3 refers to the proposal of Ecuador, which was widely 
disseminated by @Ambienteec, a Twitter account representing a 
popular magazine of Ecuador (e.g., “RT	   @Ambiente_Ec:	   #China	   and	  
#Ecuador	   working	   at	   #COP21Paris	   together	   for	   a	   #ClimateJustice	   &gt;	  
https://t.co/b4dvN8mFYV	  https://t.co/QIEeZQbJmW)	  

• Topic 4 groups conversations around the agreement and the proposed 
actions, e.g., “RT	  @LPAA_Live:	  10	  major	  transport	  #climateaction	  initiatives	  
presented	   at	   #COP21Â	  	   https://t.co/QBGAp9hjN2	   	   #LPAA	  
https://t.co/s2Yfct14lD”	  

	  

6.2. Media Watch COP21/22 Analyses 

The Media Watch on Climate Change was used to analyse the online media 
coverage about COP21 in Paris, and COP22 in Marrakesh. Selected results 
were communicated via the DecarboNet Twitter account, and the project 
partners’ other available social media channels. The analysis included the 
impact of the events in terms of Share of Voice and Sentiment, including the 
identification of opinion leaders driving the public dialogue (see Figure 19).  
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Figure 19: 3000+ #COP21 postings in the last hours 
http://www.www.ecoresearch.net/climate  @UNFCCC @Connect4Climate #media 

#analytics (Twitter posting, 12 Dec 2015) 

In addition to processing time series data, we analysed the online debates 
about the latest draft text using the Word Tree representation, computed 
semantic associations via the Keyword Graph component to better 
understand what environmental stakeholders associate with the event, and 
showed the relations between keywords and extracted named entities via the 
MWCC entity map component. 
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Figure 20 shows a keyword graph (left) for COP21, as well as relations 
among the relevant political actors (right) – both were re-tweeted by the 
WorldBank’s Connect4Climate initiative to its more than 150,000 followers. 
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Figure 20: Keyword graph, entity map and word tree extracted from COP21 coverage 
(published via the DecarboNet Twitter account in the first week of December 2016) 

6.3. COP21 Behaviour Analysis 

We also made use of the behaviour analysis component developed by WP4 
and documented in D4.4 to understand the behaviour of users around the 
COP21 movement and whether the behaviour of users engaged in social 
media conversations around COP21 is similar, or differs from the behaviour of 
users during the EH campaigns. To conduct this analysis we collected 
48,751,220 posts from 17,127 users. The results of this analysis are 
summarised in the following Figure. 



 
Use Case 2 Evaluation Report v2 D 6.3.2, Version 1.0     Dissemination Level: PU 
 

 
© Copyright WWF Switzerland, and other members of the EC FP7 DecarboNet project 
consortium (grant agreement 610829)  Page 30/38 

 

Figure 21: Behaviour Analysis over the COP21 Campaign in Tweeter. 

The key difference between these results and the ones obtained for the EH 
campaigns (described in D4.4 and summarised in Section 5.3) is that, a social 
media movement, such as COP21, which is more oriented to act and change 
policy, involves more users in the invitation stage, who aim to attract others to 
their cause.   
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1. Conclusions 
In this report we described the project’s activities around Earth Hour 2014, 
2015 and 2016 and the COP21/22 campaigns. Further detail to some of the 
content in this report can be found in D6.2.1, D6.2.2, D6.2.3, D4.2 and D4.4. 

We co-organised several public workshops to disseminate the goals and 
activities of the project, and to engage the participants in collective awareness 
exercises, to share tips and stories with respect to increasing their 
environment-friendly behaviour.  

During the Earth Hour campaigns we launched three applications, the Media 
Watch for Climate Change, the Climate Challenge (including an EH-themed 
competition), and the EnergyUse platform. Over 20K users have visited these 
applications during the life of the project and valuable feedback was collected 
from a number of user-based evaluations. 

Large datasets of Twitter data were collected to analyse the Earth Hour 2014 
2015 and 2016 campaigns, as well as the behaviour of their participants. In 
total, more than 100 million posts were collected and more than 100K users 
were analysed for these campaigns. We have studied engagement and 
behaviour patterns and provided recommendations to help campaigners to 
engage the users and help them moving towards more pro-environmental 
behaviours [Fernandez et al., 2016]. More than 58 million posts and 17K 
users were also analysed to study the COP21/22 movements.   
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3. C. List of Abbreviations 
Acronym Description 

COP21 21th Conference of the Parties to the United Nations Framework 

Convention on Climate Change 

EC European Commission 

EH Earth Hour 

GEO Green Energy Options 

IPU Initiative Psychologie im Umweltschutz 

LDA Latent Dirichlet Allocation 

ML Machine Learning 

MWCC Media Watch on Climate Change 

NGO Non-governmental organization 

NLP Natural Language Processing 

NOAA National Oceanic and Atmospheric Administration 

RT Retweet 

TF-IDF Term Frequency-Inverse Document Frequency 

WP Work Package 

WWF World Wide Fund for Nature, National Office Switzerland 

NGO Non-Governmental Organisation / Non-Profit Organisation 
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