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ARTICLE INFO ABSTRACT

Keywords: Although decarbonisation and sustainability goals are marked in the post-COVID-19 and polycrisis recovery
Green transition efforts of all European Union Member States, the communication space around the issue is still fluid. In this
Green deal paper, we use natural language processing and text-mining methods to map key EU-level actors’ discourse
RRF . e . . .

EU regarding green transition and the recovery fund. We collect the social media posts of European Parliament

members, key representatives of national governments, and relevant institutes (like European Commission
Directorate-Generals) from 2019 to 2023. We use Large Language Model-based classification and topic modelling
to identify the main discourse frames, present the dynamics of the issue evolving, and map how different actors
participate in the debate. Our approach makes it possible to understand how the energy and climate policy and
recovery dialogue were developing within the European political space. Our results show that the green tran-
sition theme in the Recovery and Resilience Facility (RRF) was almost entirely lost by 2021 after its initial low
profile. It has given way to purely political and legal debates, and raising funds from the Member States has also
become central to the RRF theme. The political parties, as were ENVIs and DGs on the policy communication
levels, were responsible for this. The RRF has been placed in the public space not by focusing on and further
promoting the green transition but by making it the arena for economic recovery and political debates.

Social media

The European Union’s green transition plan has set a binding target
of achieving climate neutrality by 2050 [8]. An intermediate target has

1. Introduction

Ambitious targets underpin the EU’s green transition. This ambition
is mainly reflected in reducing carbon emissions, as declared by the
European Commission in the Paris Agreement and the Green Deal [1,2].
Policymakers blame carbon emissions as the primary cause of global
warming, alongside greenhouse gas emissions, increased transport and
intensive heating and cooling of buildings [3]. Some researchers argue
that developed countries [4] and their households can play an active
role in improving the efficiency of the green transition [5]. They
therefore suggest that policy should play a role in increasing the
engagement of residents [5]. A critical tool for this could be the devel-
opment of a green economy in the housing sector [6]. However, others
argue that the economy itself and its associated policies should be
structured and adequately regulated to protect residents [7].

been set within this longer time horizon, aiming for emission reductions
of 40 % by 2030 and 55 % from 2021 onwards [9]. This package has
been dubbed , Fit for 55". Its primary purpose is to review and update EU
climate, energy and transport legislation to achieve the intermediate
target of 2030 and the final climate neutrality target of 2050. On 17
December 2020, the Council decided to adopt the next long-term EU
budget for the period 2021-2027 [10]. On 18 December 2020, the Eu-
ropean Parliament and the Council agreed on the Recovery and Resil-
ience Facility (RRF), the centrepiece of the Next Generation EU [10].
Subsequently, in the spring of 2021, Member States were able to submit
their Recovery and Resilience Plans, setting out a coherent package of
reforms and investment projects [10].

RRF is a temporary recovery tool. The Commission can provide the
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Member States with a backup fund [10]. Half of this is loans and half
grants [11]. Its fundamental objective is to promote the achievement of
climate neutrality further, i.e. to facilitate the green transition and
support the digital transition and job creation. It will allow the work to
start before the coronavirus outbreak continues. The instrument will
also support the green transition by promoting a circular economy. The
Commission plans to support the Member States on the priority themes
until 31 December 2026. Furthermore, the Directorate-General for
Economic and Financial Affairs is responsible for the European Union’s
policies that promote economic development and recovery, high
employment and a stable financial environment [12]. Similarly, this DG
is responsible for alleviating the stagnation and crisis caused by the
coronavirus by mobilising the instruments provided, thus supporting the
green and digital transition for the Member States of the European
Union. After lengthy technical discussions, EU decision-makers and
policy-makers laid the foundations before the coronavirus pandemic
broke out [13].

As the Covid-19 pandemic has subsided, the ,Fit for 55" package of
measures has also triggered new questions for academia, particularly
public price perception and price sensitivity [14]. However, the
considerable policy debate has been over the RRF, which was set up to
mitigate the damage after the pandemic and create livelihoods for future
generations [15]. The RRF would provide financial support for invest-
ment and reform, including the green and digital transition and the
resilience of national economies, and link them to EU priorities [10].
Overall, the main fault lines have been clustered around policy themes
such as energy efficiency, low-carbon energy supply, optimisation of
energy systems and, most recently, decarbonisation of transport over the
last decade [1]. In the policy battles behind these issues, we can see and
expect that the primary goal of EU policies is to achieve the fastest and
most immediate CO2 emission reductions possible while maintaining
economic and social stability and the goal and targets in a way that
builds the most remarkable possible political consensus around them
[16,17].

From 2022 some recent studies were measuring the international and
national management of RRF’s goals [17,18]. Due to the Russian inva-
sion of Ukraine, increase in energy prices generated more challenges in
the EU [19]. The EU member states responded to the crisis with sanction
policy which also touched the energy and financial situation in the
continent [20]. This phenomenon has challenged the further expansion
of renewable resources and the development of the green transition,
meanwhile the EU citizens’ perceptions on green energy and green
transition were positive and supportive [15,21]. Based on these ante-
cedents, there is a need to support green transition from EU’s policies,
green financing and recovery strategies, like RRF program [22,23].
However, competing topics and discourses in recovery strategies have
not yet been grouped together in the theoretical literature.

The number of studies examining the green transition, environ-
mental protection, and the results of reconstruction strategies has
steadily increased over the past decade [24]. The impact of the chal-
lenges of recent years has also been examined in terms of whether the
green transition can be carried out effectively, whether carbon
neutrality can be achieved or how recovery strategies can help to ensure
continuity of environmental ambition [25]. However, there has been
limited work published in the recent years that has examined how re-
covery strategies and responses to parallel challenges have shaped the
themes, directions and content of green transitions and environmental
ambitions. A research gap has emerged where it is worth exploring how
recovery strategies such as the RRF have generated discourses on con-
tent in challenging times, and how the programme has undergone a
content transformation in its development around the themes of green
transition and environmental ambition. There is a lack in assessing how
the debates around the RRF brought about changes in the priority
themes and how these themes competed with each other in the relevant
period 2019-2023 [26]. With the use of Large Language Model and
Natural Language Processing it could be mapping the place and
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relationships between existing relevant contents, debates, topics and
keywords [27]. This approach will make it possible to describe and map
the changes in discourses and content affecting the goals of the RRF,
from the green transition and environmental ambitions point of view.

First goal of this study to analyse how actors of the European Union
and the European States discuss the recovery strategies and efforts and
the Recovery and Resilience Facility (RRF) until the end of 2023. The
study also aims to map the place of the green transition and environ-
mental ambitions place during the debates and discourses of RRF
planning. Advanced text mining methods were used to map the main
discourse frame around the topic on Twitter (currently X). We measured
813 key actors (Members of European Parliament, chairs and presidents
of the EP, representatives, parties and political groups. Our results show
that the discussion was mainly around the political aspects of RRF
funding like budgeting and laws or crisis debates. While green transition
ambitions and environmental goals were rarely mentioned in this dis-
cussion, especially during the Covid-19 pandemic and Russian invasion
of Ukraine. The topic of green transition and environmental ambitions
were measured mainly in the level of representatives, directors, com-
missioners, and the official channels of related DGs, while EP members
or political parties were mainly focusing on the political debates and
general topics of RRF. This kind of research can help analysing and
mapping the focus point or possible misroutes, turns or directions during
such a long-term debate about an international program, like it was in
the debates of RRF.

In the following section, the methodology, sampling and analytical
techniques used are described. The results section presents our primary
research analysis answering our research questions. Finally, with the
results in mind, we conclude the final chapter by referring back to the
literature and policy background that underpins our research and draw
conclusions and policy implications.

2. Data and methods

In this paper, we use natural language processing (NLP) and text
mining methods to map the discourse on RRF and green transition of key
actors in the field. The study analyses the Twitter feed of key European
politicians and the representatives of the main decision-making orga-
nizations. We manually checked the homepage of all EP members and
saved their Twitter (X) account names. We added the Twitter account of
the party group and parties and the European Parliament Committee on
the Environment, Public Health and Food Safety (ENVI) representatives
to this list. To cover the EU institutions potentially dealing with RRF and
the green deal, we also listed the "Climate action", the Energy and the
Environment DG, and their deputies’ Twitter accounts. We identified
813 key actors in the field of European politics with valid Twitter ac-
count between [28] and 2023. Table 1 contains the key actors.

If a MEP was a member of ENVI, we classified them to the ENVI
group. In the case of other politicians, we tried to map all those actors in
the EU countries who could have an essential role in the GD-related
decisions. This consisted of the main parties’ leaders, the prime minis-
ters, the presidents of the republics, the chancellors, and the ministers of

Table 1
Summary of the sample.

Key actors’ groups Number of measured

key actors

Members of the European Parliament (MEP) 583
Chairs and presidents of the EP 51
Representatives of European Parliament Committee on 54

the Environment, Public Health and Food Safety

(ENVI)
Political groups 7
Parties 34
Other Politicians 70
Other 15
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energy and environmental. The other category consisted of the directors
and commissioners and the official channels of related DGs. In the
database, we collected the country and political parties of all the ac-
counts where it was relevant.

For collecting Twitter (currently X) data, we used the database of a
Social Listening company, Sentione. Sentione provided access to all the
public tweets of the listed actors. The general EP elections were held at
the end of May 2019, so we defined the start of the data collection at 1'st
of June 2019, as we wanted to focus on this EP cycle. The last collected
day was the 31'th of December 2023. We downloaded all the tweets of
the listed account within this period. We also downloaded the metadata
of these tweets (likes, comments, retweets). The 813 actors had 714 041
tweets in the selected period. An average actor had 877,2 tweets (0.52
tweets per day), and the mean daily tweet number was around 425. The
most active actors were the Spanish, Italian, and Polish accounts on a
country level.

We did some basic data preprocessing on the tweets. We removed the
links and the tags from the tweets and all the emojis. The tweets were in
different languages; only 10 percent of the tweets were written in En-
glish. In the first step of the data curation process we translated all the
tweets to English with the Google translator API.

For the analysis, we had to identify tweets related to energy and
green transformation and content associated with RRF. The latter could
naturally appear in tweets that did not mention energy and green
transition. We used a Large Language Model (LLM) for classification.
LLMs are currently the state-of-the-art solutions for this kind of task.
LLMs encompass many different models, but most frameworks are built
on a transformer approach consisting of an encoder and a decoder. The
encoder processes an input sequence of tokens and produces a contin-
uous representation, which the decoder then uses to generate the output
text. There are different classification approaches in the case of LLMs,
too. Huge models are capable of classifying without training data or with
minimal training data. However, fine-tuned encoder models could pro-
vide a great classification result even with smaller LLMs [29]. First, we
have to create training data for fine-tuned encoder model. For the
classification, we selected 2000 tweets and manually coded them ac-
cording to whether or not they were energy or green transition-related
tweets. Since we assumed that tweets in the topic area under study
would be under-represented in the overall discourse, we followed a
two-step process for selecting tweets for annotation. Based on a word
frequency analysis of the tweets, we selected 45 keywords and hashtags.
These keywords were all related to green (energy) transformation and
environmental protection. For manual classification, we selected 1000
tweets that included one of the keywords and 1000 tweets that did not.
The more balanced selection of tweets for annotation made the classi-
fication model easier to predict for the outcome categories. A
BERT-based language classification model was fitted to the annotated
tweets [30]. BERT is currently the most frequently used LLM for clas-
sification tasks, as it can be run on a desktop computer, and with a
fine-tuned approach, it can reach high classification performance [29].
The model’s accuracy on the test data was 97 percent, with an F1 value
of 0.94.

In the next part of the data preprocess, RRF-related tweets were
identified. Based on the manual review of tweets, a dictionary-based
solution was chosen. We used three phrases, “recovery,” ‘resilience
fund,” and “RRS,” for this classification. After that, we fitted a topic
model for the tweets we identified as RRF-related by the keywords.
Topic modelling facilitates understanding large texts by uncovering the
hidden thematic structure within a corpus [31]. The most widely used
approach for topic modelling is Latent Dirichlet Allocation (LDA) [32],
which assumes that words symbolize significant semantic meaning and
that documents with similar content tend to use similar groups of words.
LDA is based on a hierarchical Bayesian probabilistic model, treating
topics and their distributions across documents as latent variables. As a
result, each document can be represented as a mixture of multiple topics,
each with its own probability. This paper employs a special LDA model
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called Structural Topic Modelling (STM - [33]). STM extends traditional
topic models by incorporating document-level metadata. Unlike LDA,
which assumes topics are uniformly distributed across documents, STM
allows metadata to influence topical prevalence and topical content. We
used the Political Group categorization, the type of the actor, and the
green-transition classification as covariates in the structural topic
modelling. Before the topic modelling, we lemmatized the tweets (but
not the hashtags of the tweets). We tested different topic numbers. We
selected a nine-topic solution based on semantic coherence [34] and
exclusivity [35] metrics. The result of the topic model showed that one
topic contains out-of-context tweets. These tweets were about recovery
from accidents or health issues. We coded this topic as not RRF-related
and focused on the rest of the eight topics in the analysis phase.

3. Results
3.1. Energy and environmental transition tweets

As described in the Data and methods section, we identified the
energy and green transition-related tweets with a LLM based classifi-
cation. Around 9.05 percent of the tweets were classified into the topic
of our broad interest. The frequency of tweets was between 4 and 14
percent monthly in the whole period (see Fig. 1). There was relatively
high volatility on a monthly basis, but tweets on energy and green
transformation were slightly more frequent in proportion at the begin-
ning of the EP cycle and at the end of 2022.

An average tweet had 94 retweets, while the energy and green
transition-related tweets only had 45 retweets, so this topic was less
engaging than the average tweets. However, that is also important to
mention that accounts more often tweeted energy and green transition-
related tweets with a smaller follower basis.

There was a big difference in the average of the topic-related tweets
per type of the actors. We measured the highest rate (66.3 percent) in the
Other category, which consisted of the directors, commissioners, and the
official channels of related DGs. This result is followed our expectations.
The second-highest rate was measured in the ENVI category, while the
lowest was the Party category.

In the case of party groups, we measured the highest rate in the
Greens-European Free Alliance party group (28.3). At the same time, the
lowest was in the Identity and Democracy group (just 3.8 percent). The
difference was huge on the country level too. The three northern
countries (Sweden, Denmark, and Finland) had the highest topic-related
tweets ratio (22-25 percent). On the other side of the scale, we found
Italy, Estonia and Poland (3-4 percent).

Besides the descriptive statistics, we run several regression models to
test the result more robustly. We used binomial logistic regression as the
dependent variable had two values. We used the number of retweets and
the number of followers, the account type, and the year of tweet (cate-
gorical) as independent variables. The regression model confirms the
results of the descriptive statistics. The number of retweets and the
number of followers correlated negatively with the probability that the
tweet was energy and environment-focused, and the accounts in the
“Other category” tweeted energy and environmental transition posts
with higher probability. We tested the interaction effect of the inde-
pendent variable. We only found one remarkable result here. Although
in every year, the energy and environmental transition tweets got fewer
retweets, but in 2019 this effect was smaller than in the following years.

3.2. The RREF discourse

During the entire period under review, 0.9 percent of tweets were
about the RRF and EU plans to help the EU countries out of the crisis.
However, the dynamics of the topic over time were very marked (see
Fig. 2). After the spread of the RRF, leading European politicians and
parties will quickly start to address the issue as early as April 2020. The
peak appearance of the topic is in May and July 2020. In both months,
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Fig. 2. Ratio of RRF related tweets.

>4 percent of tweets addressed the issue. Although the topic’s share of
the discourse declined somewhat afterward, it still occupied 1.5 - 2
percent of the discourse until the second half of 2021. However, by the
end of 2021, the topic disappears almost entirely from the public
discourse of Europe’s leading politicians and parties, practically failing
to reach half a percent.

Among the party families, SD and Renew stood out, tweeting more
than their weight on the RRF. The differences in the types of issues
examined were less pronounced, with parties showing less interest in
this issue and party families showing more. This can be attributed to the
fact that the parties’ tweets were more focused on national issues,

including domestic policy matters, which naturally led to less discussion
about the RRF. The RRF was more a topic of European-level discussion,
although as we will see in the later analysis, it also found its way into
national discourse. In terms of country breakdown, it’s worth noting
which countries had less discussion about the issue. Poland, Estonia,
Austria, the Czech Republic, and Germany were the leaders in this
respect. On the other end of the spectrum were Romanian parties and
politicians, whose tweets on the topic accounted for >6 percent of their
total tweets (Table 2).

A structural topical model was used to identify eight topics within
the RRF discourse, which were grouped into four thematic clusters.
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Table 2
RRF discourse topics.
Topic name Featured words Percent  Political Group Actor Type Country
Budget and Law Rule of Law (Hungary, money, law, rule, say, Poland, want, right, 13.90%  Conservatives, G/  Chairs - Hungary, Italy,
Poland) Hungary, spend, commission EFA, ID presidents Poland
Financial background of billion, #recoveryfund, tax, country, Italy, 19.20 % D MEP Italy,
recovery and its possible euro, resource, year, use
burden
Budget agreement budget, parliament, agreement, 10.30%  Renew, SD MEP Belgium, Portugal
commission, vote, proposal, council,
package, important, finance
(Political) Debates (Political) debates on national, resilience, state, member, #rrf, 9.60 % EPP Chairs - Croatia, Portugal,
and Communication  recovery plans week, debate, live, MEP, conference presidents, PG Poland, Romania,
Slovenia
Recovery plan is a “must” must, crisis, need, work, Europe, time, 9.70 % SD Politician Belgium, Spain
to overcome the crisis pandemic, make, can, now
Announcement on meet, #covid19, discuss, support, 11.20 % Other, PG Croatia
recovery plans #nextgenerationeu, thank, #eu, #mff, talk,
#recovery
National level Recovery plan on country economy, social, job, investment, health, 13.90% SD Parties Spain
discourse level measure, sector, transformation, project,
public
Green discourse Green recovery green, climate, energy, transition, 123 % G/EFA ENVI, Denmark, Finland,
sustainable, #eugreendeal, Politician France, Netherlands

#greenrecovery, ecological, digital,

economy

Three topics dealt with the budgetary and legal parts of the RRF. Within
these, the most significant - occupying nearly 20 percent of the total
discourse - dealt with the financial background of the RRF and the tax
burden that would subsequently be placed on residents as a result. This
group of topics also included the threads on the RRF budget vote and the
content that dealt with the link between RRF disbursement and
compliance with EU core values (rule of law). The latter mainly con-
cerned Poland and Hungary.

The second major group of topics, which we have identified, un-
derscores the diversity of the RRF discourse. It covers a range of debates,
conferences, and announcements surrounding the RRF. Under this
theme, we have identified three distinct topics. The first one focuses on
the political discussions around the RRF, the second one focuses on the

necessity of the recovery plan to overcome the crisis, and the third one
provides more general announcements about the RRF.

The last two groups of topics consisted of 1-1 topics. A prominent
element of the discussion was the transposition of the RRF into a na-
tional context, mainly regarding how RRF resources will be used in
national level. The last topic covered the RRF’s tweets on the green
transition. 12.3 percent of the total RRF discourse was devoted to this
topic, with members of the G/EFA party family being the most active, as
well as ENVIs and national politicians (which included national energy
and green ministers), and Denmark, Finland, France, and the
Netherlands among the countries.

The temporal dynamics of the issues reveal a significant shift in the
discourse, with the emergence of the RRF funding landscape and its vote

w
N

N
N

o,
y/

Ratio of Green transition vs
political debates and rule-of-law related tweets
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Fig. 3. Ratio of green recovery tweets vs politicized tweets within RRF discourse.



L. Kokény et al.

as a pivotal point in spring 2020 (see Fig. Al in the appendix). This shift,
however, does not overshadow the ongoing discussions on the green
transition topic, nor does it diminish the relevance of political debates
and the application of the rule of law in the Hungarian and Polish
contexts. As we move into 2021, with the RRF transitioning into the
implementation phase, the topic gains more prominence in the national
context, and the proportion of highly politicized tweets escalates,
marking a clear shift in the prominence of discourse topics over time.

The relationship between the proportion of tweets on the green
transition and the political dimension of the RRF within the RRF
discourse illustrates the disappearance of the green element. The latter
group includes the political discussion topic and the rule-of-law appli-
cation topic. Fig. 3 shows the relative proportions of these two groups of
tweets. Where we see a value above 1, there were more tweets related to
the green transition than the politicized one in the period. In practice, it
is only for the first five months of the discourse starting in March that
tweets related to the green transition more than the political aspect of
RRS, and from August 2020, this trend reversed, and we do not see any
change until the end of 2023.

We fit a binomial logistic regression model to find which variables
are the most important in distinguishing between the political and
environmental RRS tweets. We used the number of retweets and the
number of followers, the account type, and the year of tweet (categor-
ical) as independent variables. The model has a high explained variance
(R2 Tjur: 0.386), although only the account type was significant in the
model. Those in the “Other category” (mainly the DGs are here) had a
much higher probability of tweeting about green recovery within the
RRF discourse than politicized tweets. Thirty-four percent of the tweets
were about green recovery compared to 66 percent of politicized tweets.
But in the other category, close to 100 percent of the tweets were about
green recovery, but this value for the MEPs was around 10 percent based
on the marginal prediction of the model. If we narrow down this analysis
to the MEPs’ tweets, we do not see any temporal shift; the political
tweets were overrepresented throughout the period. Based on this, the
green recovery narrative was mainly represented by the DGs and only
for a short period, but overall, the elected European politicians instead
focus on the political part of the RRF.

3.3. Energy and environmental transition tweets vs RRF tweets

Our paper’s primary focus is the green objectives within the RRF
discourse. However, as our results show so far, only part of the RRF
mentions green recovery, and the environmental discourse is mainly
outside of the RRF topic. In the last part of the analysis, we analyse the
differences between green tweets within and outside the RRF discourse.
Ten percent of tweets in the period under review were dedicated to the
crucial topics of energy and the green transition. While some of the RRF
discourse touched on the green transition, most RRF-related tweets were
unrelated to this aspect. Within the RRF discourse, there was a distinct
topic that focused specifically on the green transition, but there were
also tweets within other topics that mentioned energy and the green
transition. Notably, the topic was most frequently tweeted about in the
national context, with a significant share of almost 20 percent. In
contrast, tweets related to the green transition in the rule-of-law topics
accounted for only three percent. One in five tweets within the RRF
discourse was also about the green transition.

In the final part of our analysis, we divided the tweets into three
groups, which were:

- Energy and green transition tweets that do not mention the RRF
- Energy and green transition tweets that mention the RRF
- RRF tweets that do not mention the energy and green transition

During the period under review, we observed around 70,000 tweets
about the green transition and/or the RRF. The temporal dynamics of
the three groups show that even in the most intense period within the
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overall green and energy transition, only a small part of the discourse on
green transition was taken up by the RRF (see Fig. 4). From 2021 on-
wards, this proportion has practically shrunk to barely visible despite a
more active dialogue on RRF. However, our previous analyses have
shown that in this period, RRF appeared mainly at the level of political/
legal battles.

We still see interesting patterns if we narrow our analysis to this
group of tweets. At the party family level, RENEW and SD members
tweeted significantly more about RRF and the RRF and Green transition.
By type, proportionally, it was the Chair and Presidents who tweeted a
lot about RRF without mentioning green transition. At the same time,
other politicians and other actors (e.g., DG leaders) posted more often
than average about RRF in the green transition dimension. This is not
surprising for the latter, as these groups included politicians involved in
national or EU-level green transition. At the country level, the differ-
ences were even more marked, with a high proportion of Romanian and
Croatian actors (above 30 percent) addressing the recovery issue
without green transition, as well as high proportions of Hungarian,
Italian, and Greek actors. The Nordic actors - especially from Sweden -
who tweeted a lot about the green and energy transition tweeted almost
hardly at all about RRF, neither without nor with the green transition.
Poland is also worth highlighting in this respect. Although Poland was
prominently featured in one of the RRF topics due to the rule of law
procedures, Poland was underrepresented in the whole discourse field of
RRF.

4. Discussion

As our research has shown, the debate on funding options has been
stuck in the political arena. In many cases, domestic political fault lines
emerged in the international arena, and many countries were not con-
cerned with the technical use of specific measures. We see many policy
linkages when examining our findings. The first finding is the significant
variations in the number of tweets and retweets related to the green
transition issue in the political arena. On the one hand, tweets showed a
lower engagement among users than the average, and on the other hand,
accounts with a smaller follower base were mainly engaged with the
topic. Thirdly, there were also significant differences between parties in
the amount of engagement with green transition in their tweets. The
Greens-European Free Alliance party had the highest proportion (28.3
percent), while the Identity and Democracy group had the lowest (3.8
percent). It suggests that this was not the primary issue in the period
under review and that it was typically only the party most concerned
with the issue (the Greens). There was also significant variation by re-
gion, with the Nordic countries (Sweden, Denmark and Finland)
addressing the issue, with almost 22-25 % of tweets. At the same time,
the Mediterranean and eastern countries (Italy, Greece, Spain, Estonia,
Poland) accounted for a low 2-3 percent. It also highlights that attitudes
toward the green transition may differ across developed countries,
explained by the increasing income gaps within and between countries
[2,18]. Furthermore, in the Mediterranean countries, tourism revenues
represent a significant share of GDP (up to 20-30 %), so due to the
Covid-19 pandemic, these countries are likely to expect support in this
area (job creation, economic recovery) with the adoption of the RRF.
Thus, it may be worthwhile to improve the engagement of even less
committed countries and regions in the green transition.

The second result is that the main themes of the RRF tweets exam-
ined in the study do not include the green transition, clean energy or
other environmental ambitions. Instead, more general aspects such as
budgeting, laws, recovery, resilience, crisis and Covid-19 emerged. It
also reflects our previous policy finding that a minority of European
Member States that see the adoption of the RRF as an incentive for the
green transition see it more as a means to develop and regenerate their
economies. The issue is stuck at the level of committees, and budgetary
issues, not linked to any technical aspect. It is not directly linked to any
critical environmental topics that can be seen, but even the distances are
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. 1, - Energy and green transition tweets that do not mention the RRF

. 2, - Energy and green transition tweets that mention the RRF

3, - RRF tweets that do not mention the energy and green transition

Green tarnsition and/or RRF related tweets

03/2020 10/2020 3/2021 10/2021

03/2022 10/2022 3/2023
Month

2012023

Fig. 4. Temporal dynamic of green transition and/or RRF related tweets.

big. Thus, it can be said that in the public space, the RRF has emerged in
a purely political sense, and the relevant foundations for a green tran-
sition have not emerged. RRF did not become a theme encompassing a
green transition but rather related to areas that came to the fore before
the outbreak of the Covid-19 pandemic. And even then, from a political
rather than a technical perspective. Moreover, our findings are sup-
ported by the fact that politicians discussed the green transition and RRF
separately in tweets. It seems from this that the two topics were never
really linked. It was also the case in the Nordic countries, where,
although they tweeted significantly more about the RRF than other
countries in the region, they tweeted much more about the green tran-
sition per se than about the RRF.

The final finding is about the complexity of the RRF instrument. The
RRF is not just about the green transition per se but also about digital
transformation, job creation and recovery of European Member States’
economies. However, our results show that even if the green transition
was not addressed, the other topics did not cause controversy. The share
of tweets dealing with RRF that could be linked to the green transition
accounted for <15 %. Instead, technical policy issues, Member State
access, payment timing, and legal disputes took up a larger slice, and
political debates over these issues. Interestingly, the initial share of
green transition issues in the discourse declines over time, disappearing
entirely after just over a year. It could be because the coronavirus
pandemic has peaked in several waves of outbreaks in Europe, and
vaccine procurement has become critical in early 2021 and the atten-
tions were finite [36]. These have all imposed additional costs on the
Member States and have further marginalised the issue of the green
transition, which was not a central theme from the start of the RRF
discourse.

5. Conclusions and further research opportunities
In the last decade, policies have introduced several economic mea-

sures and supportive or regulatory financial packages to achieve the
goals of the green transition. Some directly penalise emissions (ETS), but

others try to stimulate decarbonisation through development and
innovation. Some legs act as a direct incentive for households (e.g. EU
Green Deal programmes to support energy efficiency) and elements that
may impose additional costs on the population (transport taxation,
carbon tax under the ,Fit for 55”). These instruments have in common
the constant technical discussions and the parallel implementation of
the plans.

Moreover, the polycrisis in recent years has raised further questions
about the green transition for countries in an economic recession. The
stimulus programmes launched over the last ten years could be stalled.
The European Commission has therefore adopted a stimulus programme
(Next Generation EU) worth more than €800 billion, the bulk of which
(€723.8 billion) is being provided by the Recovery and Recovery Facility
(RRF) to ensure that the Member States do not stop developing the green
transition and that the economic and social damage caused by the
pandemic is repaired as quickly as possible. A central element of the
Facility is to encourage the Member States to continue the green tran-
sition, develop plans and start the tasks.

Overall, it can be concluded that the green transition theme in the
RRF is almost entirely lost by the end of 2021, after its initial low profile.
It has given way to purely political and legal debates, and the issue of
raising funds from the European Member States has also become central
to the RRF theme. The political parties were responsible for this at
ENVI’s and DG’s levels. The RRF has been placed in the public space not
by focusing on and further promoting the green transition but by making
it the arena for economic recovery and political debates. It may be
exacerbated by the prolonged nature of the coronavirus pandemic and
the Russian invasion of Ukraine, and the fact that it caused much more
damage than expected. However, it can be seen that even at the
beginning of the negotiations, the green transition was not the primary
focus of the RRF in the political arena, even though the RRF’s design
made this the most critical element. Meanwhile through the RRF there
will be available funds for the EU member states until the end of 2024
[37,38].

The green transition has played a secondary role in the
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implementation and discourse of the RRF, despite its formal prioritiza-
tion within EU policy. To realign the RRF with its green transition and
environmental ambitions targeted and systemic policy actions are
needed. These include embedding climate objectives more firmly in
national recovery plans, improving regional and political communica-
tion, coordinating green and economic strategies, building capacity in
lower-engagement countries, enhancing transparency, and incentivizing
political commitment. Together, these steps can ensure that the RRF or
other similar recovery programs can become a true driver of Europe’s
green transition, not just a tool for short-term economic stabilization.

To enhance the RRF effect, during the debates and discourses the
policymakers could introduce recognition programs or awards for na-
tional and regional leaders who demonstrate commitment to green RRF
implementation. In parallel, supporting civil society organizations to
monitor and advocate for green recovery measures would strengthen
democratic oversight and sustain public pressure on political actors to
prioritize climate objectives. Moreover, the European Union should
expand its monitoring and reporting mechanisms for green spending
under the RRF. Publicly accessible dashboards, country comparisons,
and progress reports can help build accountability and foster public and
political engagement. Such transparency mechanisms could serve as a
soft enforcement tool, encouraging countries to meet their green com-
mitments due to reputational concerns. Finally, as we discussed earlier
most tweets and political discussions focused on budgetary and legal
issues, with little reference to climate or clean energy goals. This frag-
mentation reduces the policy coherence needed for an effective green
transition. EU institutions and national governments should promote a
unified policy narrative that links green transition initiatives with
broader economic and social recovery strategies. One possible mecha-
nism is the creation of inter-ministerial working groups that coordinate
between environmental and economic portfolios to align priorities and
funding decisions.

The political divisions may have influenced our research findings
within the country between the different parties and party families. Not
all tweets are primarily aimed at the international arena, so it is easy to
imagine that populist motivations may have played a role in bringing
some issues to the fore and pushing others to the background. To shed
some light on the results, it is worth examining the official attitudes of
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the parties in the European Member States towards the RRF and the
green transition. Putting our research results in context may help mea-
sure similar results in subsequent more extensive programmes, whether
on the environment or other topics. Our results may also be explained by
the fact that international researchers have also pointed out the adverse
effects of green transition instruments, as presented in the introduction
to the literature, which may have influenced policymakers. It is also
worth examining questions of European Member States’ attitudes to-
wards instruments to support the green transition in the future.

A comparative analysis of national recovery plans and their imple-
mentation outcomes could reveal best practices and structural barriers
to integrating green and sustainable priorities. Case studies of both high-
and low-committing countries (like Sweden vs. Greece) could be
particularly useful. There is a need for empirical research evaluating the
environmental and economic impact of RRF-funded green projects [39].
This could involve both quantitative performance metrics (e.g. emis-
sions reductions, job creation) and qualitative assessments (e.g. stake-
holder interviews). Finally, it would be worth to measure in further
academic studies the influence of political ideology on RRF-related
environmental policy, examining why some parties systematically
neglect green issues or sustainable policies and how framing or in-
centives might change that dynamic.
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