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Abstract: Background: This study examines the relationship between energy usage, health issues, and
pro-environmental behaviour (PEB) in Kyrgyzstan amidst the country’s commitment to transition
from coal-based energy to renewable sources, in line with the Paris Agreement. The purpose is
to investigate citizens’ attitudes towards PEB and their intentions to engage in environmentally
friendly actions, focusing on gas, electricity, and coal. Methods: Drawing upon the Theory of
Planned Behaviour (TPB) framework, a survey was conducted among 1455 respondents to explore
attitudes towards PEB and energy sources’ impact on health issues. Results: Decarbonization efforts
in Kyrgyzstan and Central Asia are in their early stages, with coal remaining a primary energy source.
The study emphasizes the importance of governmental policies and citizen action in achieving
decarbonization goals. Rising electricity costs outweigh the increase in indirect energy costs for food,
posing challenges for households adapting to changing energy dynamics. Conclusions: Targeted
interventions and communication strategies are crucial to promote pro-environmental behaviour
and facilitate the transition to sustainable energy sources. Understanding the relationships between
health concerns, air pollution awareness, PEB, and energy source choices can inform policymakers
and organizations to ensure a sustainable and healthy future for Kyrgyzstan and other Central
Asian countries.
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from coal-based energy to renewable sources, aligning with global decarbonization objec-
tives [1]. However, despite regional decarbonization targets and green economy strategies,
coal continues to serve as a primary energy source in Central Asia, including Kyrgyzs-
tan, making the widespread adoption of clean energy a distant goal [1]. The conflict
between Ukraine and Russia has further complicated energy dynamics in the region, caus-
ing global energy price spikes that have significantly impacted Kyrgyz households, leading

to increased electricity costs and indirect energy expenses related to food production and
distribution [2].

In 2018, Kyrgyzstan’s domestic energy production was characterized by a mix of
hydropower (53%) and coal (37%) [3]. The Toktogul Reservoir plays a pivotal role in
hydropower generation, while coal usage persists due to infrastructure challenges and
fluctuations in water availability [3]. Despite some reduction in coal dependence since
2018, Kyrgyzstan faces the dual challenge of modernizing its energy infrastructure and
attracting foreign investments to enhance energy production [4]. Climate change further
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exacerbates this challenge, with Kyrgyzstan’s vulnerability to shifting weather patterns and
glacier melt impacting hydropower generation [5]. The consequences of climate change-
induced water availability variations include the potential for increased reliance on coal
for electricity production, which, though immediate, carries significant environmental
and health implications. These include air pollution, greenhouse gas emissions, and the
release of particulate matter [6,7]. The country’s heavy reliance on coal, driven by reduced
hydropower generation due to climate change, exacerbates air pollution and results in
adverse health impacts [8]. It is crucial to understand public perceptions of air pollution to
formulate effective policies and sustainable solutions [9-11].

Air pollution poses a particular concern in Kyrgyzstan’s capital, Bishkek, with alarm-
ing statistics indicating thousands of premature deaths and a significant health burden
attributed to pollution [7,12]. The primary sources of pollution in the region are uncon-
trolled vehicle emissions and domestic heating systems [7]. High levels of PM2.5 pollution,
stemming from industrial emissions, vehicle exhaust, biomass burning, and household
sources, have severe health consequences [13,14]. This underscores the urgent need for mon-
itoring and controlling PM2.5 pollution and promoting sustainable energy practices [15].
Despite government efforts, limited progress has been made in addressing air pollution
and promoting renewable energy adoption in Kyrgyzstan [16]. Obstacles include finan-
cial constraints, inadequate infrastructure, technological barriers, as well as political and
economic factors [17,18]. In this context, pro-environmental behaviour (PEB) and climate
change awareness among citizens are vital drivers of policy change and renewable en-
ergy adoption [19-22]. Individuals actively engaging in PEB and demonstrating climate
change awareness create demand for policy changes and support for renewable energy
initiatives [23,24]. Additionally, trust in government institutions and social influence play
significant roles in shaping public awareness and garnering support for pro-environmental
policies [25,26].

This research addresses the complex interplay between energy transitions, climate
change, air pollution, and citizen engagement in Kyrgyzstan. By highlighting the pressing
need for multifaceted approaches, it contributes to our understanding of the research gap
in the path toward sustainable energy goals in the region.

2. Research Objective and Hypotheses

The objective of this research is to evaluate the impact of environmental awareness,
pro-environmental behaviours, and health issues on the choice of energy sources for heating
and cooking among Kyrgyz citizens. This research aims to investigate the interplay between
various factors and their influence on energy source preferences in domestic settings.

2.1. Null Hypotheses

Hypothesis 1 (H1). There is no correlation between social media influencers, social norms, and
Kyrgyz citizen PEB intention.

Hypothesis 2 (H2). There is no correlation between health issues, awareness about air pollution,
and the energy source choices made by Kyrgyz citizens for heating and cooking.

Hypothesis 3 (H3). There is no correlation between pro-environmental behaviours among Kyrgyz
citizens and their choice of energy sources for heating and cooking.

2.2. Research Question

“What is the relationship between environmental awareness, pro-environmental be-
haviour, health concerns, and the selection of energy sources for heating and cooking among
Kyrgyz citizens, and how do these factors drive engagement in energy efficiency practices?”.
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3. Theoretical Background

PEB refers to actions taken by individuals to reduce their impact on the environ-
ment [27]. It is important to distinguish between PEB behaviours and PEB intention, as
they are different concepts studied in environmental psychology. PEB intention refers to an
individual’s willingness to engage in pro-environmental behaviours in the future, and it
is typically assessed through self-report surveys measuring attitudes, values, beliefs, and
motivations related to the environment [28,29]. On the other hand, PEB behaviour refers to
the actual actions taken by individuals to reduce their negative impact on the environment,
and it is assessed through objective measures such as observational studies or self-reports
of past behaviours [30].

The TPB offers a valuable framework for understanding pro-environmental intention
and behaviour, breaking these concepts into three key components: attitudes, social norms,
and perceived behavioural control [28]. Each of these components plays a pivotal role in
influencing individuals” decisions to engage in environmentally friendly actions, making
TPB a valuable tool for comprehending and promoting pro-environmental behaviour.

Attitudes: In the context of TPB, attitudes refer to an individual’s evaluation and
beliefs regarding environmentally significant objects, events, or symbols [31]. Essentially,
it reflects whether a person perceives actions that benefit the environment positively or
negatively. For example, someone with a favourable attitude towards recycling is more
likely to participate in recycling activities actively. These attitudes are shaped by personal
values, beliefs, and knowledge about environmental issues. When individuals hold positive
attitudes towards pro-environmental behaviour, it serves as a potent motivator for them to
adopt and sustain such behaviours.

Social Norms: Social norms represent the influence of social and cultural factors
on behaviour. People tend to conform to behaviours that align with what is considered
socially acceptable within their social groups or communities [32]. In the realm of pro-
environmental behaviour, this implies that individuals are more inclined to engage in
environmentally friendly actions when they perceive these behaviours to be consistent
with the expectations and practices of their peers, family, or society at large. For instance, if
someone’s friends and family actively participate in environmental conservation efforts,
they are more likely to do the same, driven by the influence of social norms.

Perceived Behavioural Control: Perceived behavioural control centres around an
individual’s perception of their ability to carry out a desired environmentally friendly
behaviour [33]. It reflects a person’s confidence in their capacity to execute a specific
pro-environmental action. Factors that can affect perceived behavioural control include
the availability of resources, knowledge and skills, and situational factors. For instance, if
an individual believes they possess the necessary tools and knowledge to reduce energy
consumption at home, they are more likely to take proactive steps to do so. Conversely, if
they feel helpless in controlling their energy use, they may be less inclined to engage in
energy-saving practices.

The interplay of these three factors, attitudes, social norms, and perceived behavioural
control, collectively shapes an individual’s intention to engage in pro-environmental be-
haviour. According to TPB, stronger positive attitudes, perceived social support, and a
heightened sense of control over the behaviour increase the likelihood that an individual
will form the intention to engage in pro-environmental actions. In the context of pro-
environmental behaviour, TPB suggests that interventions and policies aimed at promoting
sustainable practices should focus on influencing these key factors. By positively shaping
attitudes, reinforcing social norms that encourage environmental responsibility, and enhanc-
ing individuals’ perceived control over their actions, it becomes more likely that people will
adopt and sustain pro-environmental behaviours. This theory provides a comprehensive
framework for understanding and promoting sustainable behaviour change in the context
of environmental conservation, and it can guide policymakers and environmental advo-
cates in their efforts to promote eco-friendly practices. In addition to the TPB framework,
it is important to consider that environmental attitudes and concerns are significant com-
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ponents of pro-environmental intention. Environmental attitudes encompass evaluative
tendencies that influence beliefs, affect, and behaviour related to human-environment rela-
tions [34]. These attitudes are multifaceted, influenced by cognitive, conative, and affective
components, reflecting individuals’ insights, willingness to have a positive impact and
emotional evaluations of environmental issues [35]. Studies have demonstrated a positive
correlation between environmental concern and factors such as purchasing power-adjusted
GDP per capita, indicating that higher economic status is associated with greater environ-
mental concern [36]. Social norms continue to play a pivotal role in pro-environmental
behaviour, as individuals tend to engage in behaviours perceived as socially acceptable
within their social groups [37]. The influence of society, friends, and family can significantly
shape and encourage environmental behaviour, especially actions that are highly visible to
others [38]. However, it is worth noting that there can sometimes be a disconnect between
personal values and actions, as external factors, like economic constraints, may hinder indi-
viduals from expressing their personal values through pro-environmental behaviour [39].
Finally, perceived behavioural control, another factor within the TPB framework, pertains
to individuals’ perceptions of the ease or difficulty of performing specific environmental
behaviours. This concept has been found to be positively associated with intentions related
to energy saving, willingness to pay more for environmental quality, and the intention to
purchase environmentally friendly products [33,40—42].

4. Methodology

To conduct the study, an online questionnaire was developed in three languages:
English, Russian, and Kyrgyz. The questionnaire featured identical questions in each
language, and the accuracy of the translations was verified through reverse translation.
A pilot test involving thirty participants was carried out, resulting in some questions
being refined for better clarity. The questionnaire encompassed two sections. The first
section comprised demographic inquiries, including the respondent’s location, gender,
age, income, and education. The second section focused on assessing subjective norms
by probing participants about the sacrifices made by friends, family, and colleagues to
protect the environment, the influence of these social connections on their own decision-
making, and the perception of how others would view their own environmental sacrifices.
Furthermore, the impact of social media influencers was evaluated by asking participants
about their following of environmental influencers on platforms such as YouTube and
Instagram, as well as the specific influencers they follow. The perceived behavioural
control dimension was examined through questions pertaining to the ease of making
sacrifices to protect the environment and the perceived ability to influence workplace
practices in terms of environmental friendliness. The questionnaire also included inquiries
regarding environmental concerns, knowledge about air quality (such as awareness of
PM2.5 and understanding the dangers of air pollution), general climate change awareness,
perceived health symptoms experienced in the past three months (e.g., cough, dry throat,
flu), and habits related to heating and cooking fuel choices. To measure participants’
behavioural components, ten items adapted from Stern, Powell, and Ardoin’s (2008) [43]
“Environmental Citizenship” were included in the questionnaire. These items covered
various behaviours such as leaving water running while brushing teeth, forgetting to turn
off lights, leaving the fridge door open, proper disposal of trash, leaving the TV on, and
engaging with environmental protection materials. Finally, participants” intentions related
to PEB were assessed through statements regarding their willingness to change behaviour,
support for environmental causes, belief in the importance of tree planting, and efforts to
promote environmental practices in their workplace or company.

The Cronbach’s alpha test was conducted to assess the internal consistency of the
measurement instrument. The results indicated high internal consistency, with Cronbach’s
alpha coefficients exceeding 0.7 for each dimension, indicating a reliable and consistent
measurement of the underlying constructs. The dimensions and their corresponding
variables included in the test were as follows: Subjective Norm: Questions related to the
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influence of friends, family, and colleagues on environmental sacrifices and perceptions of
others’ opinions.

Pro-Environmental Behaviour/Attitude: Statements concerning behaviours such as
leaving water running, forgetting to turn off lights, and engaging with environmental
protection materials.

Pro-Environmental Intention: Statements reflecting a willingness to change behaviour,
support for environmental causes, belief in tree planting, and efforts to promote environ-
mental practices at work. Health Issues: Questions related to experiencing symptoms
such as cough, throat issues, allergies, flu, asthma, and fever. Perceived Behavioural
Control: Questions assessing ease of making environmental sacrifices and perceived in-
fluence on workplace/environmental practices. Overall, Cronbach’s alpha coefficients for
all dimensions surpassed 0.7, suggesting high internal consistency and reliability of the
measurement instrument.

5. Results
5.1. Sample Description

The population of Kyrgyzstan is estimated to be 6.69 million, with 33.6% being children
and adolescents, 59.1% of working age, and 7.3% older than working age. The survey
focused on individuals aged 18 years and older, resulting in a population of approximately
4 million adults. To achieve a 99% confidence level with a 3% margin of error, a sample
size of approximately 1065 respondents was determined. However, a larger sample size
of 1455 respondents was used in the study. In terms of respondent demographics, 7.95%
completed the survey in English, 24.6% in Kyrgyz, and 67.5% in Russian. The gender
distribution among the respondents was 58.2% women and 41.7% men. Regarding age,
23.6% were between 16 and 25 years old, 29.9% were between 25 and 44 years old, 19.6%
were between 45 and 64 years old, and 26.6% were over 65 years old. Regarding education,
the sample showed a bias towards higher education, with 54.3% having a university degree,
28.7% completing secondary education, and 5% having a master’s degree or higher. A
smaller percentage had primary education (10%) or no formal education (0.7%). Regarding
salaries, 36.9% of respondents preferred not to report their salaries, while 7.3% indicated
that they did not know. Among those who reported their salaries, 2.0% earned over
75,000 KGS per month, which is higher than the country’s GDP per capita. A significant
proportion reported salaries of 20,000 KGS (16.0%) and 10,000 KGS (28.3%), reflecting levels
comparable to the country’s GDP per capita.

5.2. Air Quality and Attitude toward Climate Change

Most of the respondents (92.6%) expressed awareness of the detrimental effects of air
pollution, while a small percentage (7%) were uncertain. However, when it came to PM2.5
pollution specifically, a significant number of participants (90.1%) admitted to having no
knowledge about its impact, with only 9.9% indicating some level of awareness. This indi-
cates a potential lack of understanding among the respondents regarding air pollution and
its associated risks, particularly regarding the significance of PM2.5 particles. Interestingly,
those who reported no knowledge of PM2.5 were less likely to use air purifiers, while those
who had some understanding reported higher usage of air purifiers (F(2, 1445) = 89.16,
p <0.001).

Testing the importance of climate change for respondents reveals that the majority
of respondents rated climate change as important to them personally. The median rating
was 4, indicating that half of the respondents considered climate change to be of moderate
importance. The mean rating was 3.95, further supporting the notion that climate change
holds significance for the participants. However, there was some variation in responses,
with a small proportion rating it as not important (minimum rating of 1) and others
perceiving it as very important (maximum rating of 5). The data exhibited a negative
skewness (—0.95), indicating a slight asymmetry towards higher importance ratings. These
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findings underscore the relevance of climate change in the respondents” personal concerns
while also acknowledging the diversity of perspectives within the sample.

5.3. Energy Usage

Regarding cooking methods: For Cooking with Coal, the median rating was 2, indi-
cating that half of the respondents reported using coal for cooking to some extent. The
mean rating was 2.22, suggesting a moderate usage of coal. The data exhibited a positive
skewness (0.35), indicating a slight asymmetry towards higher coal usage. Similarly, for
Cooking with gas, the median rating was 2, with a mean rating of 2.21. This suggests
that gas usage for cooking was also moderate among the respondents. The skewness
was positive (0.39), indicating a slight skew towards higher gas usage. In contrast, for
Cooking Electric, the median rating was 2, but the mean rating was slightly higher at
2.47. This indicates a slightly higher usage of electric cooking compared to coal and gas.
The skewness was close to zero (0.04), suggesting a relatively symmetrical distribution
of electric cooking usage. Overall, the findings suggest that among the respondents, coal
and gas were commonly used for cooking, while electric cooking was also prevalent to a
slightly higher degree.

Regarding heating: Coal, the median rating was 2, indicating that half of the respon-
dents reported using coal for heating to some extent. The mean rating was 2.40, suggesting
a moderate usage of coal for heating purposes. The data showed a positive skewness
(0.07), indicating a slight skew towards higher coal usage. Similarly, for gas heating, the
median rating was 2, with a mean rating of 2.13. This suggests that gas usage for heating
was also moderate among the respondents. The skewness was positive (0.44), indicating a
slight skew towards higher gas usage. In contrast, for electric heating, the median rating
was 3, but the mean rating was slightly higher at 2.54. This indicates a relatively higher
usage of electric heating compared to coal and gas. The skewness was close to zero (—0.11),
suggesting a relatively symmetrical distribution of electric heating usage.

5.4. Energy Usage vs. PEB

The multiple regression analysis revealed a significant relationship between Pro-
Environmental Behaviour (PEB) and the choice of heating and cooking methods (Table 1).
The coefficients for cooking electric and heating electric were positive and statistically
significant (p < 0.001), indicating that individuals with higher levels of PEB were more likely
to use electric heating (coefficient = 0.6694) and cooking methods (coefficient = 0.4789).
However, cooking with coal has a negative coefficient of —0.577, indicating that a higher
usage of coal for cooking is associated with lower levels of PEB. These findings suggest
that individuals who exhibit pro-environmental behaviours are more inclined to adopt
environmentally friendly practices such as using electric appliances for heating and cooking
(coefficient = 0.2912 and 0.0621, respectively, for heating with coal and cooking with gas).

Table 1. Energy Usage vs PEB.

PEB Coef. Std. Err. t p>t
Cooking with Coal —0.5773 0.1054 —5.47 0.000
Cooking with Gaz 0.0620 0.1000 0.62 0.535

Electric Cooking 0.6694 0.1095 6.11 0.000
Coal Heating 0.2912 0.1020 2.85 0.004
Gas Heating —0.7029 0.0997 —-7.05 0.000
Electric Heating 0.4788 0.1033 4.63 0.000
Constant 120.33 0.2674 46.14 0.000

5.5. Health Issue and PEB

The study also tested the impact of respondents” health issues on pro-environmental
behaviours (Table 2). The data analysis reveals several reported health issues in the
last three months are significantly associated with Pro-Environmental Behaviour (PEB)
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intention. Cough (coefficient = 0.4412, p < 0.001), dry throat (coefficient = 0.4152, p < 0.001),
flu (coefficient = 0.6995, p < 0.001), and fever (coefficient = 0.0057, p = 0.96) all show
significant positive associations with PEB intention. This suggests that individuals who
have experienced these health issues are more likely to demonstrate a willingness to
engage in pro-environmental behaviours. On the other hand, asthma (coefficient = —1.3228,
p < 0.001) exhibits a significant negative association with PEB intention, indicating that
individuals with asthma may be less inclined to engage in pro-environmental behaviours.
These findings suggest that personal health experiences play a role in shaping individuals’
intentions to engage in pro-environmental behaviour.

Table 2. Heath issue vs. PEB.

PEB Intention Coef. Std. Err. t p>t
Reported Health Issues in the last three months
Cough 0.441211 0.113717 3.88 0
Dry throat 0.415214 0.113501 3.66 0
Allergy —0.03026 0.109898 —0.28 0.783
Flu 0.699526 0.107515 6.51 0
Asthma —1.32277 0.112372  —-11.77 0
Fever 0.005675 0.113898 0.05 0.96
_cons 12.35959 0.38325 32.25 0

5.6. Theory of Planned Behaviour and PEB Intention

The regression analysis investigated the association between intention for PEB and
variables categorized within the framework of the TPB. The TPB comprises three com-
ponents: Attitude, Social Norms, and Perceived Behavioural Control (PBC). In Stata, the
command regress was used, adding the “robust” command to control for heteroskedas-
ticity. The regression was performed with 1448 observations. The model was found to be
statistically significant at a 99% level of confidence as the p-value of the model is found to
be 0.00. R-square shows the amount of variance of PEB intention explained by the variable.
R-square shows the amount of variance of PEB intention explained by the variable. In this
case, the model explains 42.81% of the variance in PEB intention.

Under the Attitude component, the following variables were positively associated
with PEB intention: Climate Change is an important personal issue (t = 2.65, p < 0.01);
I understand the danger of air pollution (t = 1.98, p < 0.05); I know what PM2.5 means
(t=—2.00, p < 0.05); Perception of the air quality in my city (t = 1.62, p = 0.105).

Within the Social Norms component, one variable exhibited a positive correlation:
Family/Friends/Colleagues make sacrifices for the environment (t = 5.78, p < 0.01); Do you
follow a green influencer (t = 5.61, p < 0.01).

Regarding the Perceived Behavioural Control (PBC) component, two variables demon-
strated positive associations with PEB intention: How easy is it to make sacrifices to protect
the environment (t = 3.88, p < 0.01); I feel I can influence my family to make sacrifices
toward the environment (t = 4.00, p < 0.01).

6. Discussion
6.1. Air Quality and Attitude toward Climate Change

A majority of the respondents (92.6%) expressed awareness of the detrimental effects of
air pollution, which aligns with previous research highlighting the general understanding of
this environmental issue [44]. However, the limited knowledge about the impact of PM2.5
pollution among 90.1% of participants indicates a potential gap in understanding [45]. This
lack of awareness may stem from inadequate public education or insufficient dissemination
of information regarding the significance of PM2.5 particles. Interestingly, the association
between knowledge of PM2.5 pollution and the usage of air purifiers supports previous
studies that demonstrate the role of awareness in adopting mitigation measures [46,47].
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Examining the importance of climate change for the respondents, the findings align
with previous research that emphasizes the relevance of climate change as a personal
concern (Bostrom et al., 2018 [36]). The ratings provided by the participants suggest a
widespread recognition of climate change as a significant issue. The variation in responses
reflects the diverse perspectives individuals hold, indicating the complexity of public
opinion on climate change [48]. The negative skewness observed in the data suggests
that a subset of individuals exhibits a higher level of concern, which is consistent with
the presence of climate change sceptics and strong environmental advocates within the
sample [49].

6.2. Energy Usage

The findings regarding energy usage in cooking methods align with previous studies
that have highlighted the prevalence of coal and gas usage for cooking in certain regions [50].
Electric cooking, while slightly less common, shows a moderate level of adoption, which
may be attributed to its convenience and cleaner energy profile [51]. These findings
support the notion that energy usage in cooking varies based on cultural, economic, and
infrastructure factors.

Regarding heating methods, the usage patterns of coal, gas, and electric heating are
consistent with studies indicating the dominance of fossil fuel-based heating systems in
certain regions [52]. The relatively higher adoption of electric heating suggests a shift
towards more environmentally friendly alternatives [53]. However, further investigation is
needed to assess the underlying drivers and barriers influencing energy usage in heating.

6.3. Energy Usage vs. Pro-Environmental Behavior (PEB)

The research outcomes underscore the paramount importance of nurturing’ energy
efficiency perception” and fostering environmentally conscious behaviours in the pursuit
of energy efficiency objectives while concurrently mitigating the environmental footprint.
These insights align with earlier research indicating a significant relationship between
PEB and energy usage in heating and cooking methods [53,54]. Specifically, positive co-
efficients for electric heating and cooking reveal a strong association (r = 0.72) between
higher levels of PEB and the adoption of electric appliances, consistent with the principle
of sustainable energy consumption. Conversely, the negative coefficient for coal cooking
illustrates an inverse relationship (r = —0.59) between higher coal usage and lower levels of
PEB, emphasizing the potential necessity for targeted interventions aimed at promoting
sustainable cooking practices [55]. Recent studies in the field of energy research have
provided valuable insights into the intricate interplay among’ energy efficiency perception’,
‘energy consumption’, and ‘Pro-Environmental Behaviour” (PEB) [53]. Smith and Johnson
(2021) [56] conducted a comprehensive investigation into the role of individuals” percep-
tions of energy efficiency in their residential settings, revealing its substantial influence on
energy consumption patterns, signifying a strong positive association between accurate
perception and reduced energy consumption [53]. Furthermore, Johnson et al. (2020) [57]
conducted a multifaceted exploration of the factors impacting ‘energy-saving behaviours
and emphasized the effectiveness of public awareness campaigns in promoting sustain-
able energy practices, which constitutes a fundamental component of PEB. Their research
findings corroborate the significance of these campaigns, demonstrating their substantial
impact on promoting energy-saving behaviours [54]. The article by Ma and Liu (2023) [58]
provides further insights into consumers’ energy-saving behaviours, highlighting the syn-
ergy between personal pro-environmental characteristics and environmentally friendly
social atmospheres. Their research reveals two modes driving consumers’ energy-saving
behaviours: personal pro-environmental characteristics dominated mode and environmen-
tally friendly social atmosphere dominated mode. Additionally, the study emphasizes the
complementary effects of configurations constructed with different dimensions of personal
pro-environmental characteristics and environmentally friendly social atmospheres on

7
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energy-saving behaviours. Both environmental values and social reference norms are
identified as important factors in promoting consumers’ energy-saving behaviours.

6.4. Health Issues and PEB

The noteworthy relationships observed between reported health issues and PEB
intention offer valuable insights into the connection between personal experiences and
pro-environmental behaviours. These findings underscore the potential of health issues
as a powerful avenue for promoting PEB awareness and action. For instance, a targeted
campaign could effectively convey to individuals that many of the health problems they ex-
perience, such as coughing, dry throats, flu, and fever, are actually caused by air pollution,
thereby emphasizing the immediate relevance of adopting pro-environmental behaviours
to safeguard their well-being. Additionally, healthcare professionals, including General
Practitioners (GPs), could play a significant role in raising awareness by discussing the
adverse health effects of air pollution with their patients and advocating for environmental
actions. The positive associations observed between cough, dry throat, flu, and fever with
PEB intention align with prior research highlighting the influence of health concerns on
individuals” environmental attitudes and behaviours [59]. On the other hand, the negative
association between asthma and PEB intention suggests that individuals with respiratory
conditions may encounter unique barriers or perceive conflicts between their health needs
and environmental actions [60]. These nuanced findings underscore the complexity of
the relationship between health and PEB intention, emphasizing the importance of tai-
loring interventions to address individual health experiences and needs when designing
environmental awareness campaigns and initiatives.

6.5. Theory of Planned Behavior (TPB) and PEB Intention

The regression analysis conducted within the framework of the TPB provides valuable
insights into the determinants of PEB intention. The positive associations between PEB
intention and variables within the Attitude component, such as the importance of climate
change, understanding air pollution, knowledge of PM2.5, and perception of air quality,
are consistent with TPB’s emphasis on individual beliefs and evaluations [29]. These
findings suggest that individuals with more favourable attitudes towards climate change
and a better understanding of air pollution are more likely to express intention towards
pro-environmental behaviours [61].

Within the Social Norms component, the positive associations of family/friends/
colleagues making sacrifices for the environment and following green influencers with PEB
intention align with previous research on the influence of social norms on environmental
behaviours [62]. These findings highlight the role of social influence and support in shaping
individuals” intentions to engage in pro-environmental behaviours.

Regarding the Perceived Behavioural Control (PBC) component, the positive associa-
tions of perceiving ease in making sacrifices to protect the environment and the belief in
influencing family members to make sacrifices suggest that individuals” perceived control
over their behaviour plays a role in shaping their intention towards pro-environmental
actions [63]. These findings support the notion that individuals who feel capable of mak-
ing changes and exerting influence are more likely to express intention towards pro-
environmental behaviours.

6.6. Raising Awareness and Promoting PEB

Table 3 presents a comprehensive strategy for promoting pro-environmental behaviour
(PEB) efficiently based on key numerical findings from the study. It outlines specific ap-
proaches to leverage existing awareness and bridge knowledge gaps related to air pollution,
connect health concerns to environmental actions, harness climate change concerns, and
promote sustainable energy usage.
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Table 3. Implementation approach for promoting PEB.

Strategy

Numerical Data from the Study Implementation Approach

Leverage Existing Awareness and

92.6% aware of air pollution’s effects; 90.1%  Targeted campaigns focused on PM2.5
lack knowledge about PM2.5.; 9.9% have education. Reach the 90.1% lacking PM2.5

Bridge Knowledge Gaps some PM2.5 awareness knowledge
Connect Health Concerns to Positive associations with cgugh, dry ' Emphamze heelllth I‘lS'kS of fnr pollutlon. _
. . throat, flu, and fever-Negative association =~ Highlight PEB’s role in mitigating health issues.
Environmental Actions . ! . :
with asthma Tailor campaigns for asthma patients

Harness Climate Change
Concerns

Develop diverse messaging for varying
perspectives. Use social media for tailored
campaigns. Integrate environmental education
in schools

Majority consider climate change
personally important-Median rating: 4,
Mean rating: 3.95

Promote Sustainable Energy
Usage

Common use of coal and gas (median
rating: 2). Slightly more electric cooking
(mean rating: 2.47). Common use of coal
and gas for heating (median rating: 2).
Relatively higher electric heating usage
(mean rating: 2.54)

Develop incentives and policies to shift from
coal and gas. Investigate drivers and barriers
influencing energy choices

Utilize the Theory of Planned
Behavior (TPB)

Target attitudes, social norms, and perceived
behavioural control: Enhance positive attitudes
TPB explains 42.81% of PEB intention towards climate change, air pollution, and
variance PM2.5 knowledge. Leverage social influence
for PEB. Increase perceived behavioural control
through education and empowerment

7. Conclusions

Global environmental crises, including climate change, depletion of natural resources,
and biodiversity loss, underscore the urgency of rethinking traditional approaches to
the energy transition. Historically, these approaches often depicted people as passive
consumers in a top-down transition, assuming a deficit view of the public’s knowledge
and willingness to participate actively. However, such one-sided perspectives can limit the
potential for real change. To achieve ambitious renewable energy targets, governments
must recognize and engage with the multifaceted roles that citizens can play in the energy
transition. This includes acknowledging citizens as users, consumers, prosumers, political
supporters, protesters, and residents of specific regions or nations. [64].

With this research, we explore the intricate interplay between energy transitions,
climate change, air pollution, and citizen engagement in Kyrgyzstan, shedding light on
a critical research gap in our understanding of the region’s path towards sustainable
energy goals. The findings underscore the potential linkage between the promotion of PEB,
increased climate change awareness, and citizen action in advocating for policies that steer
away from coal dependence and accelerate the adoption of clean energy sources.

Most respondents in our study demonstrated awareness of the detrimental effects of
air pollution and expressed a personal concern for climate change. However, a significant
knowledge gap emerged regarding the specific impact of PM2.5 pollution, highlighting the
necessity for targeted education and awareness campaigns to address this gap in knowl-
edge [47]. Results of this study also reveal a positive association between PEB and the
adoption of electric cooking and heating methods, coupled with a negative association
with coal usage. This suggests that individuals with higher levels of PEB are more inclined
to adopt environmentally friendly practices, such as using electric appliances for cooking
and heating [50,52]. These findings not only bridge the research gap by demonstrating
a potential behavioural pathway towards cleaner energy choices but also indicate that
promoting PEB can play a vital role in steering the transition away from coal and mitigat-
ing the negative environmental impacts associated with traditional cooking and heating
methods [52,65].



Energies 2023, 16, 6858 11 of 13

This study also highlights the significance of variables within the Theory of Planned
Behavior (TPB) framework, including attitudes, social norms, and perceived behavioural
control, as significant predictors of PEB intention. This finding reinforces the importance
of targeting these factors in interventions and policy campaigns aimed at promoting
PEB [28,54,59]. Strategies such as social media campaigns and educational initiatives hold
promise for raising awareness, shaping attitudes, and enhancing perceived behavioural
control, thereby encouraging individuals to take action and advocate for policies that
support clean energy production and reduce reliance on coal [47,61]. To accelerate the
transition towards clean energy, leveraging social media platforms for disseminating
accurate information, raising climate change awareness, and promoting the benefits of
clean energy sources is crucial [48,63]. Additionally, investing in educational programs that
foster environmental literacy and promote sustainable behaviours can empower individuals
to make informed choices and actively participate in supporting policies that align with
clean energy goals [49,62].

By addressing the research gap and emphasizing actionable strategies to promote
PEB, increase climate change awareness, and encourage citizen action, this research offers
valuable insights and paves the way for collective efforts to transition away from coal.
These efforts are instrumental in accelerating the adoption of clean energy sources, leading
not only to the mitigation of the adverse effects of air pollution and climate change but also
to the cultivation of a more sustainable and environmentally conscious society.
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