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Abstract
In the last decades, anthropogenic drivers have significantly influenced the natural climate variability of Earth’s atmosphere. 
Climate change has become a subject of major interest for different levels of our society, such as national governments, busi-
nesses, local administration, or citizens. While national and local policies propose mitigation and adaptation strategies for 
different sectors, public perception is a key component of any implementation plan. This study investigates the CC percep-
tion in Romania, based on a national-scale online survey performed in the spring of 2020, aiming to outline the prominence 
of environmental and CC issues, level of information and interest, perceived causes, changes perceived in meteorological 
phenomena at the regional scale, perceived impacts, and the psychological representation of the CC. The study investigates 
single causal factors of perception. We found that particularly (i) the regional differences on climate change intensity strongly 
bias the perception of CC causes; (ii) age is very likely to influence the acceptance of CC, the importance of environmental 
issues, and the levels of information and interest; while (iii) age, gender, and place of residence (rural–urban) are very likely 
to control the changes perceived in the occurrence of various meteorological phenomena, and their impact. This research is 
the first statistically relevant analysis (± 4%, statistical significance) developed at national and regional scales and the only 
study of climate change perception performed during the COVID-19 pandemic in Romania. Its results may represent the 
baseline for more in-depth research.
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1 Introduction

Climate change (CC) is one of the major concerns of the 
worldwide scientific community, stakeholders, and general 
public. At the beginning of the 2010s, the EU citizens con-
sidered CC as the second most serious problem facing the 
world. They identified the economic benefits of tackling the 

associated phenomena and adaptation challenges (European 
Commission 2014). The most recent Eurobarometer on Cli-
mate Change Perception (CCP) within the EU showed that 
93% of the European citizens consider it a severe challenge 
in the near future (European Commission 2014).

The tremendous interest is justified by a plethora of 
clear evidence, such as measurements, observations, and 
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impacts, but it is also extensively promoted by scientific 
publications and media coverage. For example, IPCC 
(2021) has very soundly documented the climate system’s 
unequivocal warming, induced mainly by human activity, 
with unprecedented impacts on the environment and soci-
ety. Media communication focuses on different perspec-
tives of CC and contributes to shaping people's attitudes 
toward it (Pasquaré and Oppizzi 2012; Lorenzoni and 
Whitmarsh 2014; Metag et al. 2017). Mainstream movies 
and documentaries can increase anxiety or motivation to 
act (Lowe et al. 2006), and participatory workshops may 
change the public perception (Fernández-Llamazares et al. 
2015). The individual perception of media messages is 
likely to be among the front line drivers of group behavior. 
Personal perception plays the ultimate role in developing 
and implementing adaptive responses (Wolf and Moser, 
2011) and in the people’s engagement to minimize the CC 
impacts (Reser and Bradley 2020).

Understanding the causes and especially, the impacts 
may support adaptation and mitigation measures, so 
numerous studies on various aspects of climate perception 
have been performed in the recent decades (Capstick et al. 
2015). Stehr and Von Storch (1995) introduced the concept 
of social construct of climate, directly linked to the public 
perception, as a sustainable instrument for smooth adapta-
tion of society and CC policies.

According to external and internal factors, people and 
communities may perceive climate variability and change 
very differently (e.g., Schnegg et  al. 2021; Lee et  al. 
2020; Ruiz et al. 2020; Magistro and Roncoli 2001). For 
instance, those groups who rely more on exploiting natu-
ral resources such as fishermen, farmers, or woodcutters 
experience CC more acutely than those who live in the 
cities and rely indirectly on natural resources (e.g., Bacha 
et al. 2021; Sullivan and White, 2020). In this regard, 
Romania has the highest ratio of the population work-
ing in agriculture (21.2%) among the European countries 
(World Bank, 2021). Some studies investigated how fac-
tors like age, gender, education, income, political views, 
and occupation can be associated with the perception and 
willingness to act related to CC issues (Kabir et al. 2016; 
Luo and Zhao 2019; Pitpitunge 2013). Ruiz et al. (2020) 
separate direct factors which influence CCP, such as the 
common principles and ideals, and the physical experi-
ence of weather within a community, from indirect factors, 
namely the level of development of a community and the 
spread of CC information.

Rühlemann and Jordan (2021) emphasized the need 
for inclusive climate risk and development strategies and 
the importance of the relationships between organizations 
responsible for CC adaptation and vulnerability reduction 
and at-risk populations. These factors seem to contribute to 
either inaction or effective action to climate risk.

Based on a global scale analysis, Hansen et al. (2012) 
assumed that a person old enough to remember the climate 
of 1951–1980 should perceive CC signals, mainly regarding 
the summer months. Still, significant variations can occur 
among individuals, groups and geographical regions, pledg-
ing to perform local, national, and regional studies.

People living in different regions of the planet perceive, 
experience, and adapt differently to CC. Thus, the local 
knowledge of crop-climate linkage shapes the Indian farm-
ers’ CCP (Vedwan 2006; Puri 2015). Some other studies 
focused on the perception of extreme environments such as 
the Arctic, high mountainous, dry-places, low-lying islands 
in the South-Pacific, high Tibet, or villages from the Lower 
Danube Valley (Baer and Singer, 2018; Byg and Salick 
2009).

Many studies on CCP focus on the local level (i.e., cit-
ies or villages in different regions). At the same time, the 
national scale has been less approached, probably due to 
logistic difficulties and the different sizes of the countries. 
For example, the Germans’ risk perception of hazards is 
more frequent within the CC context (i.e., heatwaves, 
storms, and floods) (Frondel et al. 2017). In Hungary, CC is 
perceived as an ongoing but geographically remote phenom-
enon (Jankó et al. 2018). Only a small percentage of people 
hold a high level of CCP and intend to reduce the carbon 
lifestyle in Lebanon (Hussein et al. 2019). Comprehensive 
insights into the public perception of CC across France, 
Germany, Norway, and the UK were provided by the Euro-
pean Perceptions of Climate Change and Energy Preferences 
(EPCC) Project supported through the JPI-Programme, 
based on a survey conducted in 2016 (Steentjes et al. 2017). 
One of the main conclusions of the EPCC Project is that CC 
and environmental issues may be shadowed in public priori-
ties by more urgent threats like immigration, unemployment, 
and economic situation. Another analysis conducted at the 
European scale revealed that findings cannot always be gen-
eralized, and the national context is an essential factor that 
shapes the CCP (Poortinga et al. 2019).

Previous studies tackled the Romanian public’s percep-
tion of different environmental issues, such as natural haz-
ards (Cheval 2003; Andrei et al. 2020), CC impact on for-
est (Blujdea 2005; Cosofret et al. 2014), flood risk (Armaş 
and Avram 2009), and earthquakes (Armaş 2006) or the CC 
issue at city scale (e.g., Bere-Semeredi and Bere-Semeredi 
2020). Besides, the Romanians’ perception of the CC issue 
was investigated in continental-scale studies (e.g., Poortinga 
et al. 2019; Hagen et al. 2015) or systematically reviewed 
(e.g., Capstick et al. 2015).

This research is the first study focused on the CCP per-
formed over a statistically relevant sample at Romania’s 
national and regional scale. This investigation aims to pro-
vide the first overall representation of the CCP in Romania, 
based on broad topics and national coverage approach, but 
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detailed at the regional level. Besides, this work aims at pro-
viding a consistent framework for further, more in-depth 
research, development of CC policies, and effective manage-
ment of risks associated or exacerbated by CC.

2  Data and methods

2.1  Romania—geographical context, relevant facts, 
and figures

By its geographical position within the continent (Fig. 1), 
Romania extends over a region of interferen European Com-
mission 2021 ce among five major pressure centers acting 
across Europe (the Azores, East-European and Scandina-
vian Highs, and the Mediterranean and Icelandic Lows). 
The interactions between their influence and the underlying 
topography play a key role in defining the regional climate 

conditions across the country, which belong to four climate 
groups according to the Köppen-Geiger climate classifica-
tion system (dry—Bsk, temperate—Cfa, Cfb, continental—
Dfa, Dfb, and polar—ET) (Kottek et al. 2006), leading to a 
consistent temperature range between summer and winter, 
and moderate precipitation amounts. The average climate of 
the country is characterized by a mean annual air tempera-
ture varying from below 0 °C in high mountains to more 
than 11 °C in the South and Southwestern lowland regions, 
and annual precipitation amount of 400–500 mm in the 
Southeastern lowlands to more than 1000 mm in the high 
altitudes of the Western Carpathians (Sandu et al. 2008).

The Carpathian Mountains, located in the central part of 
the country, increase the diversity of climatic conditions in 
the country. Thus, they induce a decrease of temperature and 
increase the precipitation amount with the altitude, prevent 
or block the air masses advection, impose climatic asym-
metries across the country, and different climatic patterns 

Fig. 1  Study area: A Geographic location of Romania in Europe. B Development regions (NUTS 2), topography, and other relevant geographic 
features of Romania
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in regions located inside and outside the range. Thus, East-
ern and Southern Romania are subject to more severe cold 
waves generated by Eastern, or Northern Europe originated 
air masses. In contrast, Western Romania, sheltered from this 
type of advection, remains warmer (Apostol and Sfîcă 2013).

The regional differences in the climate variability and 
trends observed for air temperature (Marin et al. 2014), 
precipitation amount (Croitoru et al. 2018), aridity (Cheval 
et al. 2017) or heat waves (Sfîcă et al. 2017; Croitoru et al. 
2018) can lead to differences on how CC is perceived in dif-
ferent areas. For instance, the increasing frequency of the 
heat waves in the Southern regions or the occurrence of high 
amounts of precipitation in the mountains could build the 
local population's CCP.

2.2  Survey delivery

This study relies on the results provided by a cross-national 
survey experiment conducted between April 30th and May 
16th 2020, corresponding also with COVID-19 lockdown in 
Romania, to detect the level of public perception and views 
on CC across Romania. The survey used a structured ques-
tionnaire with 21 items in Romanian, including 15 opinion 
questions (Q) and six identification items (I) (Supplemen-
tary material 1). It was applied via an internet-based form 
to 2180 respondents from different social and demographic 
groups across the eight Development Regions (DRs) of 
Romania: North-West (NW), Center, North-East (NE), 
South-East (SE), South-Muntenia, Bucharest-Ilfov, South-
West Oltenia (SW Oltenia), and West (Fig. 1). The regions 
correspond to the NUTS 2 level, and they are the basic terri-
torial entities for applying regional policies in the EU mem-
ber states (EUROSTAT 2020). The sample was weighted 
according to age, gender, residence (urban vs. rural), and 
level of education according to the statistical structure of 
the population of each DR (National Institute for Statis-
tics 2020), resulting in a total sample of 835 respondents 
(N = 835), statistically relevant for the Romania population 
(± 4%) (Supplementary material 2).

The methodology of applying the questionnaire is associ-
ated with some representativeness features of the study, as 
follows: (i) the study considered the population with internet 
access and who frequently uses social media for communica-
tion; (ii) even after weighting, the sample records a bias for 
young, urban people with a high level of education popula-
tion; data collection was performed by employing online 
relational groups, which alters the random nature of the 
selection; (iii) the sampled population comprises interdisci-
plinary character, with a majority of respondents belonging 
to the academia (29%), and ongoing higher education (stu-
dents 25%); (iv) it was assumed that all terms are understood 
equally by all respondents, an assumption that was not sub-
sequently qualitatively validated; and (v) the margin of error 

for the weighted sample (Cochran method) is about ± 4% at a 
95% confidence interval (p < 0.05) (Cochran 1977).

All the figures are rounded to the nearest integer, consid-
ering the limitations associated with the representativeness 
of the study. The answers were ranked in five Likert-scale 
classes (Likert 1932; Findlater et al. 2019). The Relative 
Importance or Relative Influence Index (RII) was computed 
as weighted averages of the percentage allocated to each 
class to bring to a standard measure the CCP over the ter-
ritorial entities analyzed (DRs).

3  Results and discussions

The results referring to different aspects related to Romani-
ans’ CCP are presented in the following sections, with the 
associated questions: (1) Prominence of environmental and 
CC issues (Q1–Q5); (2) Level of information and interest 
for CC issues (Q6–Q8); (3) Causes of CC (Q9); (4) Changes 
perceived in meteorological phenomena at regional scale 
(Q10–Q12); (5) CC impacts (Q13-Q14); and (6) Psychologi-
cal representation of CC (Q15).

3.1  Prominence associated with environmental 
and CC issues

3.1.1  Is CC real?

Climate variability is a common feature over the Earth’s 
geological history. The increased frequency and impact of 
different extreme events specific over the last and estimated 
for the future decades are currently attributed to the ongoing 
changes in the atmospheric system (Brown 2020; Perkins 
et al. 2012). While most scientific literature and mainstream 
mass media agree that CC is a fact, its denial is not uncom-
mon (Gross 2018; Medimorec and Pennycook 2015). In 
Romania, most respondents say that CC can affect the region 
where they live (92%), but 7% of the respondents declare 
they do not know, and 1% are pessimistic about this issue 
(Q1). Almost all the interviewed people believe that CC is 
a reality (95%), either as it is presented (60%), exaggerated 
for unmentioned reasons (17%), or used for the benefit of 
some interest groups (18%). At the same time, only a very 
negligible share of respondents considers it as a made-up 
theory (2%) (Q2) (Fig. 2).

Complete or partial denial of the CC records the high-
est values among older people (about 6%), who consider 
CC an invented topic for the interest of a limited group of 
influence, whereas 39% accept CC as a reality, although 
presented exaggeratedly. The belief that the topic is used to 
benefit some groups of interest prevails among the category 
of 30–44 years old (33% of the age interval, representing 2% 
of the entire sample).
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3.1.2  How important are environmental and CC issues 
for Romanians?

This query aims to reveal the respondents’ perception 
regarding the importance of the environmental and CC 
issues, both for the country and for the region of residence. 
It was addressed through Q3–Q5.

Although most respondents do not hold specialized envi-
ronmental education (99%), the vast majority (91%) consid-
ers environmental issues important or very important topics 
for Romania. In comparison, CC is perceived as an essential 
or very important national or regional issue by only about 
80% of the people (Fig. 3). The outputs show that Romanians 
perceive general environmental problems as more important 
than the CC for the country, which can be justified by the 
urgency and immediate impact on their well-being or that 

the people subsume the CC issues to environmental ones. 
Moreover, the proportion of Romanians considering the CC 
as the single most serious problem facing the world is one 
of the lowest in Europe (7%) (European Commission 2021).

Age seems to be a very influential factor that shapes this way 
of thinking. For example, 87% of the persons above 65 years 
old believe that environmental issues are very important, 
whereas only 55% of the people between 18 and 29 share the 
same belief. The reason could derive from the young people’s 
priorities, more focused on professional and short-term goals, 
and less related to environmental issues. Regional differences 
regarding the overall importance for the country refer only to 
quantitative characteristics (i.e., environmental issues are very 
important for 87% of the respondents from NE DR, 90% from 
SW Oltenia DR, 67% from NW DR, and 74% from the Centre 
DR). In contrast, the opinion that environmental issues are very 
important is qualitatively dominant in all the DRs (Fig. 4).

Overall, most people (79%) answer that CC is an important 
or very important issue for the region where they live, whereas 
only 4% consider the topic is rather not important at a regional 
scale (Fig. 5). There are people (17%) who cannot decide if 
CC is important or unimportant for their region. The Car-
pathian chain triggers a clear limit between two distinct views 
about this issue. Thus, the RII have higher values in the DRs 
outside the Carpathians. About 90% of the people living in 
the extra-Carpathian regions perceive the CC as an important 
or very important topic. Only 66% of the people living in the 
intra-Carpathians regions value CC as an important or very 
important topic important regional issue (Fig. 6).

People’s perception is inherently socially, economi-
cally, and culturally influenced and may be different from 
the perception of a person living a few hundred kilometers 
away in a different ecological setting. They judge according 
to their direct living experience of climate. The personal 

Fig. 2  Share of respondents who perceive CC as a reality, either 
explicit or distorted, or a made-up theory

Fig. 3  Level of perceived 
importance, interest, and infor-
mation for environmental and 
CC issues
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experience with varying patterns of climate and CC identi-
fied at a regional scale may explain such a clear distinction 
between the two areas (Barnes et al. 2013; Welch-Devine 
et al. 2020). The intra-Carpathian regions are less exposed 
to extreme weather conditions, such as heatwaves, cold 
waves, extreme precipitation, blizzards, and drought events 
in the present climate, and less susceptible to immediate 
impacts of CC than extra-Carpathians regions. Thus, they 
perceive less the danger induced by extreme weather events 
(Sandu et al. 2008; Croitoru et al. 2018).

3.2  Level of information and interest for CC issues

Specific questions (Q6–Q8) addressed the respondents’ opin-
ions about other people’s knowledge, their own level of infor-
mation/knowledge, and their interest in the CC and its impact.

The outcome shows a perception structure relevant for 
marginal problems, when the level of declared interest 
for a topic is considerably much higher than the level of 

information, assumed as an indicator for ongoing action 
and potential implication (Sherif and Hovland 1961; Van 
der Linden 2015). Thus, 82% of the respondents declare 
that they are interested or very interested in the CC and its 
impact. Still, only 43% of the total sample consider them-
selves well or very well informed. A consistent majority 
(64%) appreciates that the other Romanians than themselves 
are rather poorly or very poorly informed about this topic 
(Fig. 7). The perception structure revealed by this study may 
explain the very low level of personal implication in actions 
to fight against CC recorded in Romania at present, which is 
the lowest in the EU (European Union 2021).

Regional differences are revealed for the level of both 
information (either own or others) and interest. For exam-
ple, the respondents from the NE (RII = 2.22) and SW 
(RII = 1.63) regions have the lowest trust in the Romani-
ans’ level of information, while the people from the SE 
(RII = 2.55) and Bucharest-Ilfov (RII = 2.76) regions are 
the most confident in others’ level of knowledge about CC 

Fig. 4  The relative importance of the environmental issues
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issues. On the contrary, most respondents from the SW 
DR (RII = 4.06; 81% from the total sample) declare that 
they are well or very well informed about CC, whereas 
people from NW (RII = 3.00), NE (RII = 3.22), and West 
(RII = 3.23) regions consider themselves rather moder-
ately informed (Fig. 8). The perceived level of personal 
information has the highest value in the rural areas (54%), 
mainly at the population between 30 and 65 years old, with 
an under average education level and low income, suggest-
ing a strong agricultural dimension of the CCP issues in 
Romania. The urban respondents above 45 years old with 
higher education level are the category stating the upper-
most interest in this topic, and consider that the others are 
not sufficiently informed. This may explain the regional 
differences, but a more detailed investigation is needed at 
a regional and local scale.

Inhabitants of all DRs declare a relatively high to a very 
high interest for the CC issues, with the highest values 
in SW (RII = 4.77), Bucharest-Ilfov (RII = 4.48), and NE 

(RII = 4.44) regions (Fig. 9). However, there is an impor-
tant gap between the declared self-information (i.e., rela-
tively low) and interest (i.e., relatively high) in all the DRs 
(Fig. 10). It is possible that people either underestimate 
their level of information, overestimate their level of inter-
est, or even both causes are valid simultaneously.

3.3  Causes of CC

The perception of the possible causes of CC at a regional 
scale was examined based on a predefined set of variables, 
leaving open the possibility to propose additional triggering 
factors. Multiple choices were permitted.

Extensive deforestation was considered to generate the 
CC by about 77% of the respondents, whereas the overall 
anthropogenic activities and industry were mentioned as 
influencing factors in more than 60% of the answers each 
(Fig. 11). The national administrations of the industrialized 
countries or urbanization were also considered responsible 

Fig. 5  The relative importance of the CC issues for Romania
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by 41–46% of the people, while natural causes or agricul-
ture recorded lower percentages (30% and respectively 23%). 
About 4% of the respondents assume “Other causes” may 
be important, but they are all associated with the predefined 
variables (i.e., pollution, radioactivity, and traffic are indus-
trial factors). “Divinity” is perceived as responsible for the 
CC by 3% of the investigated population. This low share 
may be influenced by the structure of the respondents, with 
the majority belonging to academia and ongoing higher 
education.

“Extensive deforestation” was more frequently mentioned 
as a factor generating CC by the people between 45 and 
64 years old (82%) living in rural areas, with high school as 
the highest level of education (81%). Women see “extensive 
deforestation” more frequently responsible for CC than men 
(85% vs. 65%). The highest share of people incriminating the 
“extensive deforestation” as a CC trigger lives in the south-
ern DRs (SW Oltenia, Bucharest-Ilfov, and SE regions), 
where the coverage of forest land is lower than in the other 

areas. One can assume that the impact of deforestation news 
is stronger in areas where woodland spots are already sparser 
(Fig. 11). Overall, this response may be an output of the 
public discussion on deforestation in Romanian mass media 
during the last 10 years. Also, this role attributed to defor-
estation as a CC driver is a consequence of the respondents’ 
overall poor understanding of the CC complexity.

Age and gender biased the perception of the triggering 
factors of CC. About 55% of the young respondents and 
62% of the women in Romania consider that “all people” 
are responsible for it, which is considerably higher compared 
to the elderly (41%) or men (44%). Industrial development 
was identified as a triggering factor by 61% of 18–29-year-
old people and 28% of the 65 + people. The last one is the 
generation who witnessed the industrial boom of the 1970s 
and society’s intense focus on the important role and per-
formance of the Romanian industry developed during the 
1980s. In contrast, environmental protection and CC were 
minor issues on the public agenda. On the other hand, the 

Fig. 6  The relative importance of the CC issues for the region of residence
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actions of the governments of the industrialized countries 
are considered an important CC factor mainly by older peo-
ple: 47% of the people within the category 65 + compared to 
26% from the people in the age category 18–29.

Both “urbanization” and “natural causes” are more fre-
quently identified as causes for CC by the people living in 
cities. Also, almost 20% of the urban dwellers believe that 
intensive agriculture has an important influence on CC, com-
pared to only 11% of the respondents living in rural areas.

3.4  Perception of changes in the local occurrence 
of dangerous meteorological phenomena

The survey also investigated the public perception related to 
the dangerous meteorological phenomena (severe weather 
conditions) most often associated with CC in Romania. 
The results revealed how the Romanians perceive the local 
changes of temperature, precipitation, and several meteoro-
logical phenomena proposed in the survey based on existing 

reports on observed changes: heat and cold waves (Piticar 
et  al. 2017; Croitoru et  al. 2016, 2018), rainfall events 
(Busuioc et al. 2017), snow cover (Micu et al. 2015; Birsan 
and Dumitrescu 2014), drought, storms, and new or rare 
events, such as tornadoes (Andrei et al. 2020).

Individuals’ conceivable timescales for visioning and 
concrete engagement extend to about two decades into the 
future (Lorenzoni and Hulme 2009), while the perception 
of the observed changes in temperature and precipitation 
focused on the 15–20 years before the survey. About 85% 
of the people believe that the regional climate is warmer 
and drier than 15–20 years before, and 7–8% declare that 
they perceive no change or the climate is colder and wetter 
(Fig. 12). The bias related to age, gender, region or other 
factors is negligible. The perception is in perfect agreement 
with the observed temperature variability, but the perceived 
decrease of precipitation is not supported by scientific evi-
dence (Dumitrescu et al. 2015; Croitoru et al. 2016, 2018). 
The increasing rain intensity trends associated with warming 

Fig. 7  Level of perceived relative information of Romanians about the CC issues
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processes (Busuioc et al. 2017) trigger longer intervals with 
no or little precipitation amounts and less water available in 
some periods, influencing the public perception of the drier 
climate over Romania.

The main issue reported as a CC marker within the local 
environment is snow cover, perceived as decreasing over 
the last decades by 75% of the respondents (Fig. 13). The 
decreasing precipitation (i.e., droughts) and increasing heat-
waves frequency are also associated with CC by most people 
(almost 70%). More often, storms and the increasing fre-
quency of phenomena less common or new in Romania, such 
as tornadoes, are noticeably related with CCs by 22–23% of 
the respondents, while other severe weather conditions are 
less present in the answers, i.e., more frequent cold waves 
(15%), more frequent heavy rainfall events (3–4%), and other 
phenomena (less than 1% each).

The perceived changes in general climate at the local 
scale varies significantly (p < 0.05) with age, type of set-
tlement, geographical location (DR), and gender. The 

heatwaves and drought events were perceived as more fre-
quent nowadays than over the last decades by the majority of 
two age groups: 65 + population (77%) and those of 30–44 
(52%). The young generation (18–29 years old) considered 
more frequent heavy rainfalls as the most important change 
in weather conditions. Both categories agree with scientific 
findings (Bojariu et al. 2015; Croitoru et al. 2018).

Urban residents associate rainfall events with CC three 
times rarer than the rural population. Still, heatwaves are indi-
cated 30% more often, in close relation to the events impacting 
the most both urban and rural population (Herbel et al. 2018; 
Ichim and Sfîcă 2020).

At the regional level, one can notice that the respondents 
from the Bucharest-Ilfov DR provided multiple answers and 
put the new or unusual phenomena in relation to CC much 
more often than the others. Almost all respondents from 
Bucharest (95%) consider that the heatwaves are more frequent 
than in the recent past, with this share being well above the 
country average (67%). The respondents of the SW Oltenia DR 

Fig. 8  Level of perceived relative own information of the respondents about the CC issues
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are the least sensitive to CC issues relative to the meteorologi-
cal phenomena listed in the survey. Other relevant differences 
between DRs are listed in Table 1.

The gender proportion is significantly unbalanced, as the 
women respondents more often associate the phenomena pro-
posed to CC than the men sample (+ 8%).

Fig. 9  Level of perceived relative interest of the respondents about the CC issues
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North East, -23.4%

South-East, -22.2%

South Muntenia, -14.0%
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Axis Title
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Fig. 10  Differences between declared high and very high levels of 
self-information and own interest for CC issues Fig. 11  Perception of causes of CC (All people: all anthropogenic 

activities; GovInd: Governments of Industrialized Countries)
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3.5  CC impacts

3.5.1  Perception of CC impacts at regional scale

Most people (92%) say that CC may impact the region where 
they live, and only 1% of the subjects deny the possibility 
of such an impact (Q1), which is in very good agreement 
with the acknowledgement of CC as a reality by 95% of the 
respondents (Q2). The difference from the results revealed 
by the 2014 Eurobarometer on CC (European Commis-
sion 2014), suggesting a low level of awareness of Romani-
ans on CC topics, may be induced by the sample structure 
of this study. However, this topic requires more refined and 
consistent investigations. The difference between young peo-
ple and the older generation perception is negligible in this 

case (87% vs. 83%). The perception of environmental issues 
suggests that the young generation is more interested in CC 
than in the general environmental agenda. Still, the clear 
distinction between CC and general environmental issues 
within the public perception should be investigated in fur-
ther studies. A high percentage of the respondents (85%) 
associate the potential impact of CC with the importance 
of environmental issues since they attribute a high value to 
both issues (Q3, Q4).

Land degradation, biodiversity loss, water resources 
decline, and river and lake levels drop are the issues most 
frequently perceived as specific local CC impacts from the 
12 predefined options proposed in the questionnaire (Q13) 
(Fig. 14). Each category mentioned above is present in 
more than 50% of answers, with a maximum of 75% for 
land degradation.

Generally, the respondents’ proposed impacts have been 
well incriminated as potentially caused by CC (i.e., around 
30–35% of answers indicated “more frequent floods,” 
“deforestation,” “more frequent landslides, epidemics 
material damages, or pest episodes”). The low percentage 
of answers indicating “sea level rise” as a CC impact can 
be explained primarily by the physical distance between 
respondents’ residence location and the coastal region or 
by the actual increase in sea level is not perceived as being 
dangerous for the moment. However, this general percep-
tion level is also in line with some previously developed 
studies (Medvedev et al. 2016), showing that this process 
is expected to exert a limited impact even in the worst-case 
CC scenarios within a low-tide water body of the Black 
Sea. The high percentage of respondents indicating 'more 
epidemics' as a consequence of CC could be biased by the 
period when the questionnaire was applied, which over-
lapped the beginning of the COVID19 breakdown period 
in Romania.

Fig. 12  Perception of changes in temperature and precipitation over 
the last decades

Fig. 13  Perception of changes occurring in the recent decades at local 
scale

Table 1  Dominant changes associated to CC identified by respond-
ents

Development region (DR) Perceived CC

Bucharest-Ilfov New phenomena (i.e. tornado);
More frequent storms;
More frequent heatwaves;
More frequent droughts

NW Decreasing snow cover
NE More frequent heatwaves
South Muntenia More frequent heatwaves;

Decreasing snow cover
SE Oltenia More frequent heatwaves;

More frequent droughts
West More frequent storms;

More frequent cold waves;
More frequent droughts

Centre More frequent heavy rainfall events

264 S. Cheval et al.



1 3

In many cases, regional differences have essential values: 
SE vs. West regions regarding the land degradation, or NE 
vs. West regions regarding the biodiversity decline (Table 2). 
The respondents in the SE region indicate biodiversity loss 
as a main effect of CC in relation to the loss of diversity 
in marine life or along the Danube and its delta. The per-
ception of CC impacts is unbalanced by gender, residence, 
and age. Thus, women and rural residents mentioned more 
categories of impacts than men and urban respondents. The 
young generation (18–29) is dominantly concerned about 
'deforestation', while biodiversity loss and reduction of 
water resources are significantly more frequently selected 
as possible CC impacts by people between 30 and 44 years 
old (70%) or by rural residents (73%) and higher educated 

people (71%). The perception of the sea-level rise as a 
CC impact dramatically diminishes with age (11% of the 
18–29 years old group and 1% of the 65 + group).

The reduction of water resources is an issue with a high 
level of visibility within the 30–44 age group (70%). Simi-
larly, the same impact is significantly lower in the view of 
younger people (49%). The SW Oltenia DR stands out for 
the highest share of 97% of the total population mentioned 
in the survey. This share could be explained in relation to the 
underlying semi-arid climatic conditions and with a high fre-
quency of drought phenomenon in this region (Sandu et al. 
2010). Conversely, the lowest share was recorded in the NE 
DR (40%). People living in rural areas indicated this CC 
effect more frequently than those living in urban areas (73% 
vs. 55%). Women from urban areas are more sensitive to this 
issue than men (68% vs. 58%).

“Decreasing water level in rivers and lakes” showed a 
similar level of concern in the population sample regard-
less of age. This issue has significantly higher visibility than 
the average in the NW (65%), West (62%), and SW Oltenia 
(62%) DRs.

The invasion of pests is a category of CC effects attrib-
uted by most respondents aged 30–44 years (54%), which 
shows relatively similar shares in all regions of Romania. 
The respondents from rural areas (44%) and a high share of 
people with an education level below average (49%) indi-
cated a more significant sensitivity to the same topic.

“Material damage” induced by CC is a consequence 
mainly tackled by adult respondents aged between 30 
and 44 years (44% mentions), as well as by people with 

Fig. 14  Perception of changes of the frequency of occurrence of spe-
cific CC impacts in the recent decades in Romania

Table 2  Changes in the 
frequency of occurrence of 
specific CC impacts in the 
recent decades at the local scale, 
as perceived in each DR

          Development Region (DR)

NW NE SE So
ut

h 
M

un
te

ni
a

SW
 O

lte
ni

a

W
es

t

Ce
nt

re

Bu
ch

ar
es

t-I
lfo

v
Land degrada�on 74% 77% 44% 73% 87% 93% 58% 81%
Biodiversity decline 67% 48% 54% 73% 66% 77% 58% 70%
Reduc�on of water resources 62% 40% 49% 66% 97% 77% 51% 71%
River and lake level drop 65% 31% 51% 44% 62% 62% 48% 45%
More frequent pest invasions 42% 29% 32% 39% 40% 26% 29% 38%
Increasing damages 42% 19% 26% 25% 42% 21% 23% 40%
More frequent epidemics 53% 26% 24% 21% 49% 22% 25% 25%
More frequent landslides 51% 27% 24% 29% 6% 27% 15% 52%
Deforesta�on 35% 39% 29% 29% 3% 6% 33% 36%
More frequent floods 50% 23% 28% 19% 5% 32% 20% 36%
Sea level drop 28% 3% 4% 6% 37% 6% 3% 4%
Sea level rise 9% 10% 4% 3% 4% 6% 10% 7%
Other 2% 2% 0% 0% 0% 0% 1% 1%

CC Impacts
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an education level below average (48%), within a higher 
share of responses in the NW (42%), SW Oltenia (42%), and 
Bucharest-Ilfov (40%) regions.

The “increasing number of epidemics” has been attrib-
uted to CC by all age groups (somewhat similar shares of 
responses). Regionally, this consequence received higher-
than-average visibility in the NW (53%) and South-Oltenia 
(49%) DRs. People from rural areas with below-average edu-
cation levels are significantly more likely in this attribution 
than the rest of the population.

The landslides show a similar concern in all categories 
of the population. Unexpectedly, a higher-than-average per-
centage of respondents mentioned this effect in the Bucha-
rest-Ilfov DR (52%), which is not prone to these geomorphic 
processes. People in this highly urbanized area also indicate 
“land degradation”—a problem that apparently should be more 
important for the rural citizens—as a very important output of 
CC. These results suggest that the response of this group of 
population is not driven by their direct experience on the topic 
but shaped by their effort to gather information on CC issues.

3.5.2  Perception of CC impacts on the personal life

Almost half of the respondents believe that CC will impact 
their personal lives negatively (23%) or even profoundly 
negative (25%). In contrast, only a small share of answers 
indicated positive (5%) or profoundly positive impacts (2%) 
in this respect (Fig. 15).

Respondents living in the countryside show higher concern 
about the potential impact of CC on their lives (62% of them) 
compared to the urban residents (37% of the sample). This per-
ception may be generated by the dominant agriculture-based 
economy in the rural areas, which is directly influenced and 
more vulnerable to CC and associated extreme events. For 
instance, farmers in the SW Oltenia DR may perceive CC more 
than other Romanians due to its direct influence on their crops 
and living and socio-economic conditions. Or, the land deg-
radation of the lowlands in Southern Romania may trigger a 
more acute perception of CC than for people who do not directly 
experience such rapid environmental changes (Stringer and Har-
ris 2014). However, the SW Oltenia and South Muntenia DRs, 
where rural areas are quite extended, reported the lowest concern 
regarding the CC impact on personal life (Fig. 16), despite the 
differences noted in the level of knowledge and interest.

In contrast, the people from NW DR perceived that the CC 
impact could be high or very high, although they expressed 
very low interest in the topic (Figs. 8 and 9). This contradic-
tion suggests that various factors influence the CC perception, 
and the result is not always predictable, which demonstrates 
the need for more detailed perception studies. The way peo-
ple evaluate their own capacity to adapt to CC is an essen-
tial element in shaping their perception. For instance, even if 
they experience CC as a very important issue, the people in 

SW consider they can adapt to it relatively easy in the future. 
Therefore, the impact of CC on their life should be minimized.

3.6  Psychological representation of CC

The “free association” of terms by writing without censorship was 
applied to investigate the content of individual consciousness and 
gain insight into how people represent CC (Joffe and Elsey 2014; 
Vulchanova et al. 2019). This method indicates the overall picture 
of CC designed by the subjects, with no particular focus on causes 
or impact. The initial list was expert-based filtered and validated as 
helpful for this study considering the following criteria: (a) similarity 
between the meaning of the words in the climate context (e.g., cold 
and very cold; dry and drought; starvation and famine); (b) typos; (c) 
the meaning of the terms in the CC context (e.g., “I don’t know” or 
too general terms, such as “impact” or “scale” were eliminated). In 
the second step, the valid terms were grouped into four categories, 
namely (1) Societal and Economic Issues, (2) Psychological Factors, 
(3) Environmental elements, and (4) Climate and Weather (Table 2).

Most respondents (77.8%) associated CC with “environmen-
tal elements” or “climate and weather” terms; about 20% of the 
respondents indicated either “societal and economic issues” or 
“psychological factors” as the first related to CC, and a negli-
gible share of answers was not usable (i.e., 2%). “Famine and 
poverty” (2.5%), “recklessness, carelessness, and irresponsibil-
ity” (1.4%), “pollution and anthropogenic activities” (7.4%), 
“drought and aridity” (14.9%) are the syntagms most frequently 
mentioned from each of the four main categories. In com-
parison, “drought and aridity” and “warming and heatwaves” 
(13.1%) had the highest frequency among all terms (Table 3).

4  Conclusions

This study provides a general view regarding the percep-
tion of CC in Romania captured in the spring of 2020, 
including regional differences, and consideration about 

Fig. 15  Perception of CC impact on personal life at country scale
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age, gender, living environment, and type and level of 
education which are likely to bias the outputs. To the 
best of our knowledge, this is the first study addressing 
the national level, but considering the perception at the 
regional level, too and associated with sociological and 
definite statistical relevance.

Overall, the perception of CC in Romania is dominated 
by the following characteristics:

1 CC is considered a fact, even though media and different 
groups of interests can overrate it.

2 Both environmental issues and CC are considered impor-
tant or very important topics of the current societal agenda, 
and environmental education does not bias the perception.

3 Most people declared a high to very high interest in CC 
issues; however, less than a half considered they are well 
or very well informed, whereas the other people are gen-
erally seen as poorly or very poorly informed about CC. 
Most people from rural areas, with an under average 

education level and low income, considered themselves 
well or very well informed. Most urban respondents with 
higher education declared a very high interest in CC issues 
and thought the others were not sufficiently informed.

4 Extensive deforestation, overall anthropogenic activities 
and industry, governments of industrialized countries, 
and urbanization are the most influencing factors that 
control the CC. This is explicable by the magnitude of 
public debate on legal and especially illegal deforesta-
tion in Romania over the last 2 years. TV shows, public 
debates, and social media accusations to private forest 
enterprises gained visibility in the public space and 
made deforestation a critical political issue.

5 The regional climate is perceived as being warmer and 
drier than 15–20 years before.

6 Decreasing snow cover depth and precipitation amount 
(i.e., droughts) and increasing frequency of heatwaves 
are the primary CC markers, which are in agreement 
with the scientific findings.

Fig. 16  Perception of CC impact on personal life in each DR
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7 At the individual level, the CC is likely to have a nega-
tive impact rather than positive consequences.

8 CC is most frequently associated with “environmental 
elements” or “climate and weather” terms, while “soci-
etal and economic issues” or “psychological factors” are 
also present in the “free association” exercise. “Drought 
and aridity” and “warming and heatwaves” have the 
highest occurrence of terms related to CC.

9 Frequently, the responses are different from region to 
region of Romania due to the specific climate conditions 
in the country regions or the local importance of various 
environmental issues.

Geography (emphasized by analysis considered at DR 
level), age, gender, and living environment (i.e., urban or rural) 
often bias the CCP. For example, the older generation tends 
to focus more on the influence of the establishment and is less 
convinced about the industry’s impact. Women and young peo-
ple tend to blame anthropogenic activities more often, while 
urban citizens are more likely to indicate “urbanization,” “nat-
ural causes,” and “agriculture” as important CC generators.

In summary, (i) the regional characteristics (DRs) have 
the most robust bias on the perception of CC causes, changes 
in the frequency of various meteorological phenomena, and 
impact; (ii) the age strongly influence mainly the acceptance 
of the existence of the CC, the importance of environmental 
issues, the level of information and interest, the changes in the 
occurrence frequency of various meteorological phenomena, 
and their impact; (iii) the gender is essential for perceiving the 
changes in the frequency of various meteorological phenom-
ena, and their impact; while (iv) the residence habitat (rural vs 
urban) strongly influences the level of information and interest 
for CC issues, the changes perceived in the frequency of vari-
ous meteorological dangerous phenomena, and their impact.

Further studies must address this exploratory investiga-
tion of the CCP in Romania, as well as some limitations. 
For example, the complete statistical representativeness 
for the country scale of the research is biased by several 
methodological issues, such as the “internet only”-based 
approach, the confidence intervals of the sampling, or 
insufficient coverage of the entire population. The high 
complexity of factors influencing the CC perception 
requires more in-depth investigations, while this study 
has provided the general framework. However, this study 
proposes consistent follow-ups and in-depth examination 
of CCP in Romania. It could aim to a better spatial resolu-
tion (e.g., local or regional scale), more diverse influences 
(e.g., economic factors, religion, or occupation), or context 
(e.g., national or international policy, or natural disasters). 
Besides, this study is a genuine argument for implementing 
systematic reviews of the CCP at a national scale to sup-
port the development of CC policies well aligned to real 
societal needs.
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