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Abstract

Environmental problems negatively affect air quality, biodiversity, and socio-economic
life in Central Asia. The problems have a slow, gradual, and intense nature; therefore,
detecting or following changes in human experience is challenging. This manuscript uses
the Life in Transition dataset to analyse climate change awareness and willingness to
mitigate among populations from Kazakhstan, the Kyrgyz Republic, Tajikistan, and
Uzbekistan. Our findings confirm that public perceptions of environmental problems
differ, showing the highest concern about air pollution, waste, species loss, temperature,
natural disasters, and the spread of disease in Uzbekistan and the Kyrgyz Republic.
However, awareness or concern about environmental problems in Tajikistan is relatively
low. Although people are ready to contribute to climate change mitigation, citizens from
Kazakhstan and Uzbekistan are less willing to contribute. From a policy point of view,
understanding societal concerns about climate change and considering willingness to

contribute are important to implementing the climatic policy.
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1. Introduction

Central Asia, including Kazakhstan, Kyrgyz Republic, Tajikistan, Turkmenistan, and
Uzbekistan, has witnessed unprecedented climate change scenarios. Countries in the region are
at the forefront of adverse consequences of climate change and socio-economic challenges. For
example, the temperature rise in the region over the last 30 years is noticeably higher than the
global average (Yu et al., 2019). The region has suffered more greenhouse gas emissions (Chen
et al., 2024; Li et al., 2019; Liu et al., 2024). Climate change impacts in the region have also
increased the stress on water resources (Altin and Altin, 2022; Abuduwaili et al., 2019; Chen et
al., 2020; Yu et al., 2021; Hu et al., 2018; Huang et al., 2021; Wang et al., 2020). Environmental
problems in the region are inextricably linked with several socio-economic and development
changes (Ding et al., 2023; Robinson, 2016). For example, a series of studies confirmed the
pervasiveness of expected climate or environmental change migration (Blondin, 2019;
Rakhmatulina et al., 2024; Hugo and Bardsley, 2014; Blondin, 2023). Substantive research
findings confirmed the detrimental effects of climate on agricultural production and food
security deterioration (Sidle et al., 2023; Hamidov et al., 2016; Bobojonov and Aw-Hassan,
2014). Due to the devastating effects of climate change on development outcomes, some
scholars proposed recommendations with the premise that households should have adaptive
capacity, coping strategies, and resilience capacity (Liu et al., 2020). Comparative analysis of
climate politics in Central Asia revealed that it has already become overwhelmingly challenging
to reconcile economic growth and green policy for several reasons (Skalamera, 2024).

Central Asia, often considered the central inland region of the world, is influenced not
only by the borders but also by severe climate and environmental problems. As provided in
Map 1, the region comprises Kazakhstan, Kyrgyz Republic, Tajikistan, Turkmenistan, and
Uzbekistan. The region is very special with its high mountains and immense deserts. The
massive grassland areas in the region are connected with the Eastern Europe steppes,
comprising the geographical Eurasian Steppe zone. Central Asia is a geographically varied
region spanning over 4 million square kilometres and home to approximately 75 million people,
the most populous of which are Kazakhstan and Uzbekistan. The region's climate is primarily
continental, with hot, dry summers and cold winters. Deserts and semi-arid regions, such as the
Kyzylkum and Karakum deserts, are predominant in the region's landscape, and mountainous
terrain is predominant in the Kyrgyz Republic and Tajikistan, where cooler temperatures and

heavy snowfall are common.



Kazakhstan in the northern half of Central Asia is surrounded by Russia. This region is
significant in the energy sector; however, focusing on fossil fuels causes emissions and

environmental degradation.

Map 1. Central Asia (Kazakhstan, Kyrgyz Republic, Tajikistan, Turkmenistan, and
Uzbekistan)

In the south, Central Asia has its borders with Afghanistan and Iran, where the geographical
factors of aridity and water deficiency influence migration and security. The desert of
Turkmenistan and the dependence of Uzbekistan and Tajikistan on the glaciers of the Pamir
and the Tien Shan mountains make these countries especially sensitive to the effects of climate
change on water resources. In the east, the mountains from Kazakhstan, Kyrgyz Republic, and
Tajikistan to China are home to many water resources. However, the glacial retreat is a
significant threat to water supply in the future. This will lead to water sharing and controversies
regarding hydropower plant construction. In the west, the Caspian Sea, which is near
Kazakhstan and Turkmenistan, is shrinking due to rising temperatures, endangering fisheries
and energy production (Leroy et al., 2020; Bezrodnykh et al., 2020; Hoseini et al., 2025).
Ultimately, Central Asia's problems are not limited to its geography. Climate change,
environmental management, and environmental changes are transforming politics and the

economy, which means sustainable development and regional integration are now important.



1.1 Objective

The primary purpose of this manuscript is to analyse awareness about climate change in Central
Asia. Adopting a green or environmentally friendly lifestyle depends on cognitive and
behavioural attitudes towards climate change. Insufficient concern and trust of citizens may
reflect on the climate-related political agenda in Central Asia. For this reason, we aim to
understand public awareness and concerns about climate change in Kazakhstan, Kyrgyz
Republic, Tajikistan, and Uzbekistan using the dataset representing the whole region.

In this manuscript, we begin our analysis with a brief overview of the general perception
of climate change in Central Asian regions. We also aim to understand the willingness to
contribute to protecting the environment. The purpose of studying the willingness is to
understand the perception towards climate change mitigation and barriers to behavioural
change. In this case, individual and perception-based findings can be a good instrument for
policy options towards climate change. We also analyse how respondents worry about their
future and children’s lives. The last part of our analysis includes the correlation between climate
change perception and willingness to contribute. We include temperature changes for more than
30 years for robustness analysis. The discussion and conclusion sections generalize our findings
by proposing related recommendations for climate policy interventions.

We can assert unequivocally that climate change awareness and understanding have
increased in Central Asia since 2010. Current socio-economic changes in Central Asia have
moved the region from lesser to greater self-confidence in establishing a campaign for solving
climate change problems. However, the cost of understanding public attitudes and awareness
towards the perception of climate change is still high. The high cost can be explained by the
lack of research and limited data sources to analyse climate change perception and awareness
in Central Asia. Although developed countries experienced a rising cognitive engagement with
the climate change issue, Central Asian countries showed a lack of climate change awareness.
In this case, research findings concerning climate change and the knowledge gap should be
focused on enhancing evidence-based interventions and policymaking on climate change
(Hermans et al., 2024). However, there are severe knowledge gaps in climate change studies
and knowledge in Central Asia; therefore, climate change adaptation and mitigation strategies

are precariously limited in research findings (Vakulchuk et al., 2023).



2. Data and Methodology

2.1 Data

In order to investigate how individuals in the Central Asian countries of Kazakhstan, Kyrgyz
Republic, Tajikistan, and Uzbekistan perceive climate change, this manuscript relies entirely
on secondary data. Our data comes from Life in Transition (LiT) by the European Bank for
Reconstruction and Development. The LiT survey, analysing 37,000 households in 33
transitional economies, includes Central Asian countries (Kazakhstan, Kyrgyz Republic,
Tajikistan, and Uzbekistan) (EBRD, 2023). The survey entails modules covering the perception
of environmental problems and willingness to contribute. This manuscript uses individual
perceptions towards air pollution, waste disposal, loss of species, rising temperature, natural
disasters, and the spread of diseases in Central Asian Kazakhstan, Kyrgyz Republic, Tajikistan,
and Uzbekistan. Summary statistics for the perception-based concern levels for major

environmental issues across countries are available in Tables A1-A3 in the Appendix.

2.2 Theoretical framework

Climate change is generally presented through specific scientific measurements and
mathematical modelling. As a heuristic, understanding unobservable climate change through
public perception and belief is useful. However, relating climate change scenarios to public
perception or experience is overwhelmingly challenging. In this case, findings confirmed that
the physical vulnerability of the location is reflected in the perception of citizens (Dessai and
Sims, 2010; Marshall et al., 2005). Although physical vulnerability and perception are
intrinsically linked, human experience in climate change will shape their perception and
willingness. In addition, attributing one event to climate change does not necessarily indicate a
climate change problem; therefore, qualitative or perception-based analysis may be related to
the physical surroundings and environment. From this perspective, public perceptions of
climate change and related issues are no longer inconsequential. Although not instantaneous,
climate change perception is likely to change individual mitigation strategies. For example,
findings by Spence et al. (2011) are based on the premise that perception, concern, and
uncertainty about change are likely to change human willingness and strategies to mitigate the
climate change consequences. Although there are discussions linking the experience and
perception of climate change, there is still an existing lacuna to explore the perception and

climate change willingness, particularly in Central Asia.



The perception of climate change is influenced by various factors, including cultural,
social, economic, and political contexts (Crona et al., 2013; Shi et al., 2015; Jones, 2014). A
theoretical model such as the Social Amplification of Risk Framework (SARF) posits that
public perceptions of environmental risks are shaped by social processes, media coverage, and
individual experiences (Jones, 2021). Within the context of Central Asia, where climate change
impacts are becoming increasingly evident, understanding these perceptions is vital for
fostering awareness and prompting action. Moreover, in accordance with the Theory of Planned
Behavior (TPB), attitudes toward a certain behavior (in this case, the mitigation of climate
change), social norms and attitudes are linked with individuals' inclination to participate in eco-
friendly practices (Jones, 2014). According to the goal-setting theory proposed by Locke and
Latham (2002), individual beliefs determine actions to achieve the outcomes. In line with this
theory, people experiencing climate change consequences may pervasively relate their
behaviour to change the situation. The present analysis will be guided within the framework as
we explore how perception correlates with willingness to support measures, such as increased

taxation, for environmental initiatives.

2.3 Summary Statistics

In the manuscript, we used different types of statistical analysis to provide a comprehensive
understanding of the general landscape of climate change perception among the respondents.
The calculation of the perception level was based on Likert-scale questions ranging from
minimum to maximum. The mean perception level in the responses was intended to analyze the
perception quantitatively. The analysis also included mode statistics to understand the response

that most frequently appeared in a dataset.

After a summary statistic investigation, the study executed a cross-country analysis
using descriptive statistics to distinguish patterns and disparities in climate change perceptions
among the nations of Kazakhstan, Kyrgyz Republic, Tajikistan, and Uzbekistan. The study used
different visualization tools to explain the differences in response. For example, a heatmap
visualization tool is used to explain patterns in a matrix with colour gradients for the extent of
perception. Notably, the extent of blue colour in the heatmap represents the level of perception
obtained from the Likert-scale responses. This way of identifying notable concerns and
awareness visually depicts the difference across regions by showing the variations in climate
change perception for each country. Another critical component of analysis includes the

perception showing how respondents worry about their lives and future generations due to



climate change effects. In addition to perception analysis, the study includes statistical analysis
of the willingness to pay higher tax obligations or fees to address environmental challenges. In
doing so, we determined the willingness to contribute and examined the correlation with climate
change perception. Spearman's correlation, a nonparametric technique, was utilized to evaluate
the relationship between two variables, particularly in the context of ordinal data gathered and
ranked through Likert scale questions. Unlike parametric methods, Spearman’s correlation does

not require assumptions of linearity or a normal distribution (Myers and Sirois, 2014).



3. Results

3.1 Environmental change perception

Our findings confirm that wide-ranging perception towards environmental change is strongly
developed in Central Asia. This said, there is a clear and unequivocal similarity in
environmental concerns between Kazakhstan, Kyrgyz Republic, and Uzbekistan (Figure 1).
However, the figure elucidates public scepticism about environmental change in Tajikistan.
This scepticism warrants careful attention to analyse the perception of climate change. Based
on respondents’ perceptions of climate change and their differences, we are in a position to take
stock about the significant difference in climate change perception. A majority of people in
Uzbekistan and Kyrgyz Republic are concerned about environmental problems. Kazakhstan
and Tajikistan are found to have relatively low level of concerns about the air pollution.

The pattern of concerns generally shows a widespread unease over the spread of diseases
due to environmental issues; therefore, the most people in Central Asia consider diseases a
serious problem (Figure 1). This extent of public concern and awareness has been attributed to
some reasons. The region is generally affected by the climate-sensitive infectious disease. For
example, inferior drinking water quality, lack of wastewater treatment and discharge
infrastructure are the major sources of the spreading of water-related diseases (Tursumbayeva
et al., 2023; Bekturganov et al., 2016). Therefore, water-borne and vector-borne infections in
Central Asia may increase the region’s vulnerability due to increased temperatures for vectors
and parasites. It should also be noted that there are related diseases (e.g., salmonella and
paratyphoid) that may spread through oral-fecal mechanisms when the temperature increases.
Figure Al in the Appendix indicates that Fergana and Samarkand cities represent the highest
level of disease concerns in Uzbekistan. One of the salient facts to explain this pattern is the
level of industrialization, population growth, and temperature increase in the above-mentioned

cities.
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Figure 1. Climate change concern
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For example, infrastructure and access to public taps are the reasons for the increase water-
transmitted diseases (Veluswami Subramanian et al., 2018). A similar situation is true for
Kazakhstan, where people from Almaty, Karakanda, and Shymkent expressed their highest
level of concern about spreading diseases (Figure A2 in the Appendix). The cities that represent
strong public awareness and concern are Osh, Jalal-Abad, Bishkek, and Chui in Kyrgyz
Republic (Figure A3 in the Appendix). As for Tajikistan, the concern level in PRS (Districts of
Republican Subordination)® and Khatlon is the highest (Figure A4 in the Appendix). Another
salient fact to experience water-borne infection is water from shallow wells, lack of safe water
sanitation, and old water pipes in Central Asia (Nurgalieva et al., 2002; Wong et al., 2022;
Herbst et al., 2012).

Figure 1 also shows an increasing unease in natural disasters among Uzbek and Kazakh
citizens. In this case, findings by Lioubimtseva and Henebry (2009) confirmed that water stress
is one of the main reasons for experiencing climate change. A similar finding also confirmed
the natural disasters due to water availability and precipitation levels in Central Asia (Reyer et
al., 2017). Another most conspicuous is the hazard expected from the transboundary rivers.
Since Central Asian countries are susceptible to transboundary rivers, downstream countries
such as Uzbekistan and Kazakhstan are highly vulnerable to the consequences of the priorities
in the upstream countries (Zhiltsov et al., 2018; Ahmadzai and McKinna, 2018). In addition to
water, Mavlyanova et al. (2015) confirmed that waste contamination is associated with natural
and man-made hazards in Central Asia. The high-mountainous ecological systems of Central
Asia make the region vulnerable to earthquakes, lake eruptions, floods, rockfalls, landslides,
mudflows, and others. Some authors indicate that flood occurrence has significantly increased
in the region (Mavlyanova et al., 2018; Wang et al., 2021). Another major disaster is
inextricably linked to declining water inflow due to climate change (Loodin, 2020; Duan et al.,
2024). As Figures Al1-A4 in the Appendix illustrate, Fergana and Samarkand regions in
Uzbekistan, Almaty and Karakanda in Kazakhstan; Osh, Chui, and Jalal-Abad in the Kyrgyz
Republic; and Khatlon and PRS in Tajikistan are cities representing the highest level of concern

from natural disasters.

! The Districts of Republican Subordination or PRS of Tajikistan includes Fayzobod District, Laksh
District, Nurobod District, Rasht District, Rudaki District, Sangvor District, Shahrinav District,

Tojikobod District, and Varzod District
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To a large extent, public awareness of climate change through air pollution indicators is
mostly identical across countries (Figure A5). Accordingly, the most affected country in Central
Asia is Uzbekistan. Our analysis of available literature and statistical findings indicates that
dust storms due to construction, land use, and agricultural production are among the main
reasons. As a local-scale effect, dust storms have intensified in Uzbekistan, particularly in
Tashkent city. If we take a low precipitation level in Tashkent, the occurrence of dust storms in
Tashkent is likely to affect natural ecosystems (Darvishi Boloorani et al., 2023). In addition,
the ecology of dust storms indicates that it is the result of climate change and the intensification
of land use (Field et al., 2010). For example, findings by Nishonov et al. (2023) confirmed that
Tashkent and Fergana experienced the strongest dust storm in 2021. Another possible
uneasiness can be explained by the experience of air quality change. Although it is a relatively
a nascent problem, the PM, 5 source is very much high, especially in Uzbekistan and the Kyrgyz
Republic, compared to other countries. For example, findings by Guttikunda et al. (2024)
confirmed that the level of PM, < in Kyrgyz Republic is noticeably high. It is especially more
dangerous in Uzbekistan (Allamov et al., 2024). The information available in Figures A1-A4
in the Appendix indicates that respondents from Fergana and Samarkand in Uzbekistan;
Karaganda and Almaty in Kazakhstan; Osh, Bishkek, Chui, and Jalalabad in the Kyrgyz
Republic; and Khatlon and PRS in Tajikistan experienced the highest levels of concerns about
air pollution.

Figure 1 illustrates that biodiversity loss is also the most concerning issue in Uzbekistan
and the Kyrgyz Republic. Findings confirm that economic and population growth in the region
has already caused tremendous grazing intensification (Nunez et al., 2020). This scenario is one
of the main reasons for biodiversity loss. For example, findings from Tajikistan confirmed that
population growth and increasing livestock production have deleterious consequences on
biodiversity conservation (Nowak et al., 2020). The authors also claimed that urbanization, land
management, and climate change are noticeable threats to the biodiversity in the region.
Appendix information through Figures Al-A4 indicates that similar cities mentioned above
suffer from the loss of species.

Figure 1 shows that there is widespread unease over rising temperatures. Respondents
from Uzbekistan showed a high level of concern about rising temperatures. A climate change
condition in Central Asia also manifests that rising temperatures have already exceeded
precipitation (Kharlamova and Revyakin, 2006). The problem is inextricably linked with

climate-induced environmental changes that may erode not only environmental balance but also
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socio-economic functioning (Scheffran and Battaglini, 2011). As Figures Al-A4 in the
Appendix illustrate rising temperature is perceived as the highest concern in Fergana, Almaty,
Osh, and Khatlon. This extent of public concern and awareness indicates that environmental
problems are perceived with increased temperature, mainly in big cities of Central Asian
countries.

A remarkable feature of Figure 2 is the highest worries from Kyrgyz Republic and
Tajikistan. Precisely, the statements claiming climate change seriously affects life and children
are the highest worry among Kyrgyz respondents. They are also worried about the climate
change effects on their life. This situation might be explained by the fact that low economic
performance in both countries might preclude the possibility of adaptation capacity when
citizens experience climate change shock or stress. Another reason is attributed to the
environmental migration in these countries, which is increasing their worry level about climate
change (Blondin, 2019). As for Kazakhstan and Uzbekistan, the figure indicates that around
50% of respondents do not worry about the effect of climate change that might affect their lives.

The worry level for children is relatively higher.

Heatmap of Climate Change Impact Responses (1=Yes, 0=No)
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Uzbekistan

364 228

Countries
Kazakhstan

Kyrgyz Republic

205 108

280 176

Tajikistan

1 1
Yes (Seriously affects to my life) No Yes (Seriously affects the children of today) No

Figure 2. Climate change worry
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3.2 Willingness to contribute

The willingness to contribute indicates that the highest contribution or willingness to pay more
taxes for decreasing air pollution, global warming, and species loss is in Kyrgyz Republic and
Tajikistan (Figure 3). The figure also indicates that around 19% of respondents in Uzbekistan
strongly agreed to pay for environmental problems. In total, more than 50% of respondents are
ready to contribute to paying more taxes in the Kyrgyz Republic, Tajikistan, and Uzbekistan.
The lowest willingness is found in Kazakhstan; below 50% of respondents agreed to contribute.
The findings conflict between the perception of climate change (lower perception of climate
change) and willingness to pay tax (higher willingness to pay). The respondents who do not
agree to pay higher taxes represent around one-third in Uzbekistan and Kazakhstan and one-
fifth in Kyrgyz Republic and Tajikistan.
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Figure 3. Willingness to pay

Some findings confirmed that climate change perception is a constituent element of the
willingness to pay (Graham et al., 2019; Veronesi et al., 2014). In this case, a high willingness
to pay in the Kyrgyz Republic and Tajikistan might be due to a higher level of worry discussed
in Figure 2. The immanence perception is reflected in the agent’s concern. However, the low

importance of willingness might be due to personal experience of climate change (Weber,
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2010). Another important reason is explained by vicarious experience (e.g., actions from other
people or media influence). According to Akerlof et al. (2013), the perception of local risks due
to climate change is strongly influenced by news and media sources.

Spearman's Correlation between Willingness to Pay and Concern Levels
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Figure 4. Correlation between climate change concern and willingness to pay

Although the correlations between willingness to pay and environmental issues are
relatively small in Figure 4, the statistical significance revealed by the p-values suggests the
potential for underlying patterns. All variables exhibit extremely small p-values, shown in
Table A4 inthe Appendix, indicating that the calculated correlation coefficients are statistically
significant. The findings in the illustration imply that respondents from Kazakhstan and the
Kyrgyz Republic are relatively more responsive to rising temperatures than other causes of
environmental change. However, the conclusions about the correlation between environmental
problems and willingness to pay should be interpreted with caveats. First, the correlation
between two factors does not include other controlling variables. Second, the budget constraints
of respondents are not clear; therefore, it is still impossible to obtain the most representative
conclusion for the citizens of Central Asia. In addition, self-transcendent and/or altruistic values
might be a strong motive for positive engagement. Finally, temperature change perception is
obtained for the whole year without considering summer or winter scenarios. Therefore, the
relationship between temperature rises and willingness to pay mostly elicits a general
relationship that respondents can contribute more than other environmental change problems in

the study.
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4. Robustness Analysis

The data for robustness was obtained from the Global Data Lab (GDL) platform. The GDL
platform is the source of the annual temperature dataset obtained from the European Centre for
Medium-Range Weather Forecasts (GDL, 2025). The findings indicate an increasing pattern in
all Central Asian countries. Similar to other findings, the temperature increase in the region is
significantly higher than the global average. The perception-based findings generally detect
robust evidence of climate change due to temperature rise. Map 2 indicates that temperature
increased from 12.6 °C to 13.9 °C in Uzbekistan between 1990 and 2022, showing the highest
average annual temperature in Central Asia. Following this, there was a 1 °C increase in
temperature in Kazakhstan over the last 3 decades. The highest rise in temperature was observed
in Tajikistan, which was between 5.3 °C and 6.7 °C in three decades. Kyrgyz Republic
experienced the lowest increase in temperature, which was between 2.2 °C and 3.0 °C.

Temperature in Central Asia (Yearly Average for 1990) Temperature in Central Asia (Yearly Average for 2022)

Temperature (*C) in 1990 Temperature (*C) in 2022

Map 2. Temperature change in Central Asia (1990-2022)

Source: GDL (2025)

Moreover, there is a noticeable rise in Uzbekistan, around 0.3 °C per decade (Figure 5). The
next highest temperature was observed in Kazakhstan, and the average increase in temperature
was more than 0.25 °C per decade. Tajikistan, where there was 6.7 °C in 2022, showed the
highest increase of about 0.3 °C per decade. An increase in temperature in the Kyrgyz Republic

was the lowest, making up less than 0.2 °C increase per decade.
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Figure 5. Temperature change in Central Asia

Source: GDL (2025)

Central Asia. For example, the findings by Peng et al. (2019) confirmed that the project
temperature increase would be at around 0.30 - 0.65 °C decade. Another study also concluded
that the average temperature increase was between 0.32 - 0.41 °C from 1975 to 2005 (Zhang et
al., 2019). The region is deleteriously affected because the maximum temperature increases
faster than the minimum temperature (Feng et al., 2018). Therefore, the ecological and socio-

economic system of the region is seriously affected (Ozturk et al., 2017), reflected in the

Many findings from the supporting literature confirm a continuous temperature rise in

perception of the people living in Central Asia.
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5. Discussion

We acknowledge that the perception is shaped by different factors that make the explanation or
interpretation challenging. For example, attitudes towards climate change correlate with peer
beliefs (Wynes et al., 2024); therefore, we conclude that the perception represents average
attitude or awareness in the community. Moreover, it is highly correlated with socio-economic
factors such as education, experience and knowledge (Hag and Ahmed, 2020; Lee et al., 2015).
Analysing the effect of external factors on climate change perception requires constructing a
validated perception-based index (van Valkengoed et al., 2021). Moreover, it is important to
note that the term “climate change” might differ depending on the local context and cultural
differences (Capstick et al., 2015). In the context of climate change, perception, experience and
knowledge about climate change generally represent a long-term change (Lehner and Stocker,
2015). For this reason, understanding the complexity behind climate change perception implies
that the research depends on multidisciplinary studies. Since human interventions make the
condition very precarious, anthropogenic influence is also particularly important in climate
change explanations (Yu et al., 2020). In addition, further adaptation and mitigation actions are
highly sensitive to the perception of climate change (Fierros-Gonzalez and Lopez-Feldman,
2021; Yu et al., 2013). Therefore, proper communication channels and close collaboration for
climate change adaptation strategies should always acknowledge citizens’ perception, attitude
and behaviour towards climate change (Bere-Semeredi and Bere-Semeredi, 2020).

We also acknowledge substantive constraints to implementing environmentally friendly
or zero-emission production by private sectors. Private companies are pronouncedly
“supported” to producing by controlling the emission level, however, they are de jure not
committed to producing by controlling their emission levels. In light of increased media
pressure and public awareness, the companies in Central Asia forestall criticism by creating a
“green” or “environmentally friendly” identity, which de facto does not mean minimizing fossil
fuel revenues. At this critical juncture, it requires a cross-border climate policy that Central
Asian companies are not able to obfuscate figures in their emission revenues and climate
degradation (Skalamera, 2024). In this case, we do not generally support incompatible
technocracy that may support participatory strategy in climate change policy. A similar situation
was observed in Kazakhstan, where techno-scientific progress was not able to resolve
environmental problems (Poberezhskaya and Bychkova, 2022). In addition, the economic
performance in livestock production also has many negative consequences. All countries in

Central Asia have experienced a privatisation of livestock production; however, low economic
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performance and support programs have already changed the herding patterns (Nowak et al.,
2020). Therefore, seasonal livestock mobility is characterized by staying longer in the valleys
and plains that have pervasively changed regional biodiversity.

Based on the findings from the LiT dataset for Central Asian countries, we
contextualized the perception towards climate change. Climate change perception and
awareness have already been recognized in the public domain. We generally found that climate
change perception and awareness have already been recognized in the public domain.
Acknowledging the individual reasons behind having any awareness level, related factors such
as air pollution, biodiversity loss, natural disasters, the spread of diseases, and waste disposal
inevitably underpin climate change awareness. Our findings also indicate the willingness of the
agent to contribute to climate change protection. Although there is growing widespread
concern, the willingness of people to contribute is still not sufficient to mitigate the potential
effects or adverse consequences. According to Brosch (2021), perception and worry levels
about climate change are subject to primitive and negative emotional communication. From this
point, we presume that future worry level about climate change is due to pro-environmental
behaviour. We acknowledge that the perception level may entail a certain level of bias due to
terminological differences. Future studies should certainly differentiate the terms “greenhouse
effect”, “global warming”, and ‘“climate change” because the discussions and conclusions
contain a plethora of terminologies. In addition, the perception level is a storehouse of
experience and own values that may shape focal awareness at a given time.

We also investigated to what extent the respondents care about environmental protection
by paying more taxes. The findings generally indicate that the respondents apply “fairness
principles” by contributing their income to prevent pollution, global warming and loss of
species. An interesting finding confirming the highest level of contribution in the lowest income
countries in Central Asia should be further analysed that may delineate the pathways or
mediating effects of other uncontrolled variables. Moreover, robust policies and initiatives in
Central Asia strengthen citizens’ reciprocity and willingness to contribute. For example, Nelson
(2016) recommended taking action, working together, and focusing on the worst situations of
climate change if we continue to deplete resources and pollute the environment. This condition
has already been evinced by some situations incorporating ethical, legal, and social policy
implications (Roeser, 2017). However, these policy interventions should be implemented, with
the caveat that household-level capacity and mitigations to withstand shocks are the cornerstone

of effective abatement system (Rutherford and Weber, 2017).
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6. Conclusion

Our findings indicate that Central Asia faces common environmental issues. Based on the
findings related to environmental change concerns, Central Asian countries should
cooperatively establish environmental codex and regulations. With limited rules and
regulations, many institutions in Central Asia are lacking to initiate a unified response towards
climate change. Another recommendation would be a synergy-based integration or cooperation
between ministries, public organizations, and private companies. In addition, the solution to
decrease the adverse consequences of climate change may come from veritable adaptation
measures based on robust metrics and monitoring.

As for the higher level of pollution, we strongly support the idea that a “polluter pay”
framework should be established and implemented to ensure that companies and citizens
compensate for pollution. Since natural disasters are one of the most predominant
environmental problems, early warning systems should be implemented. In addition, an
interconnection between forecast, infrastructure, training, and capacity is particularly important
for implementing mitigation strategies in the region. The school program should also integrate
ecological and environmental classes into the curriculum. One of the major concerns is the
health-related water issue and sanitation. In this case, proper infrastructure, human capacity
building, and inadequate access to safe and clean water should be supplied. A pertinent remark
would be to invest in water infrastructure and sanitation, which tend to be effective “preventive
medicine” to deal with infectious diseases.

It is also crucial that the central government enacts rules and regulations to control air
quality. In addition, the technical capacity of local research institutes should be improved to
monitor, forecast, and recommend. The state should upgrade the fuel standards accordingly
since there is an increasing demand for vehicles. In this case, a robust governance and
independent monitoring system should be supported so that they monitor the performance
according to the established standards.

In the presence of a threat to biodiversity loss, it is particularly important to improve the
conservation of plants. Therefore, a regional approach should be initiated to categorise species
of risk. In addition to this, a regional alignment approach to increasing biodiversity is another
alternative that the regional authorities should support. Further support can be enhanced through
introducing ecological corridors to facilitate biodiversity redistribution and growth. This
encouragement will likely contribute to the “forest in the desert” approach. This approach is

particularly important for those close to the Aral Sea experiencing intense land degradation. In
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light of population growth and agricultural or livestock production increase, an instantaneous
response would be to monitor all available vegetation types in Central Asia.

Due to the rise in temperature, the region has been encountering myriad problems. For
example, temperature rise decreased productivity in agriculture production (Sommer et al.,
2013; Lioubimtseva et al., 2005; Xu et al., 2016; Viter et al., 2015) and increase food insecurity
and malnutrition (Su et al., 2024), making the region vulnerable and less resilient to climate
change (Qin et al., 2021). Therefore, we highly recommend encouraging intervention policies
that may improve household resilience capacity to withstand climate change shocks and

stresses.
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Online Appendix

Table Al. Concern level for major climate changes (Likert-scale)

Country Statement Obs. Mean Mode Std.
Air Pollution 1028 4,3 5,0 1,1
Waste Disposal 1028 4,2 5,0 1,2
g Loss of Species 1028 4,2 5,0 1,2
§ Rising Temperature 1028 4,2 5,0 1,2
< Natural Disaster 1028 4,4 5,0 1,1
Spread of Diseases 1028 4,5 5,0 0,9
Air Pollution 1001 4,5 5,0 1,0
% Waste Disposal 1001 45 5,0 0,9
= Loss of Species 1001 4.4 5,0 1,0
E Rising Temperature 1001 4,4 5,0 1,0
<)
5, Natural Disaster 1001 4.4 5,0 1,0
Spread of Diseases 1001 4,7 5,0 0,8
Air Pollution 1034 4,0 5,0 1,4
Waste Disposal 1034 3,8 5,0 1,3
s Loss of Species 1034 3,9 5,0 1,4
‘c% Rising Temperature 1034 4,1 5,0 1,3
a Natural Disaster 1034 4,1 5,0 1,4
Spread of Diseases 1034 4,1 5,0 1,2
Air Pollution 1006 4,6 5,0 0,9
Waste Disposal 1006 4,5 5,0 1,0
% Loss of Species 1006 4,5 5,0 1,0
% Rising Temperature 1006 4,6 5,0 0,9
> Natural Disaster 1006 4,6 5,0 0,9
Spread of Diseases 1006 4,7 5,0 0,8
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Table A2. Concern about the impact of climate change on respondents’ lives and the lives of today’s children

(Dummy)
Country Statement Obs. Mean Mode Std.
Climate change seriously affects my life 986 0,63 1,0 0,48
S
% Climate change seriously affects children of 982 0,77 1,0 0,42
N
(3]
X today
o Climate change seriously affects my life 958 0,79 1,0 0,41
H
?f‘ Climate change seriously affects children of 960 0,89 1,0 0,32
=
5 today
Climate change seriously affects my life 961 0,71 1,0 0,45
I
§ Climate change seriously affects children of 953 0,82 1,0 0,39
<
l_
today
Climate change seriously affects my life 990 0,68 1,0 0,47
IS
%
é Climate change seriously affects children of 969 0,74 1,0 0,44
N
= today

28



Table A3. Willingness to pay increased taxes for addressing three major climate change issues (Likert-scale)

Country Statement Obs. Mean Mode Std.
- Willingness to pay to prevent air pollution 1028 3,1 4,0 1,2
g Willingness to pay to fight global warming 1028 3,1 3,0 1,2
S
5 Willingness to pay to prevent loss of species 1028 3,1 3,0 1,2
Willingness to pay to prevent air pollution 1001 3,6 4,0 1,1
% é Willingness to pay to fight global warming 1001 3,4 4,0 1,1
o
< & Willingness to pay to prevent loss of species 1001 3,5 4,0 1,0
Willingness to pay to prevent air pollution 1034 3,7 4,0 1,1
g Willingness to pay to fight global warming 1034 3,6 4,0 1,0
E Willingness to pay to prevent loss of species 1034 3,7 4,0 1,0
c Willingness to pay to prevent air pollution 1006 3,4 4,0 1,2
g Willingness to pay to fight global warming 1006 3,4 4,0 1,2
§ Willingness to pay to prevent loss of species 1006 3,4 4,0 1,2

Table A4. P-values (significance level) for Pearson’s correlation between willingness to pay and concern levels

1 2 3 4 5 6
Paying for air pollution 0.000 0.000 0.000 0.000 0.000 0.000
Paying for global warming 0.000 0.000 0.000 0.000 0.000 0.000

Paying to prevent loss of species 0.000 0.000 0.000 0.000 0.000 0.000

Note: 1-air pollution; 2-waste disposal; 3-loss of species; 4-rising temperature; 5-natural disaster; and 6-spread of

diseases
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Highest Concern Level of Environmental Issues by Region in Kazakhstan
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Highest Concern Level of Environmental Issues by Region in Kyrgyz Republic
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Figure A2. Highest Level of Concern of Environmental Issues in Kazakhstan
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Highest Concern Level of Environmental Issues by Region in Tajikistan
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Figure A3. Highest Level of Concern of Environmental Issues in Kyrgyz Republic
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Figure A4. Highest Level of Concern of Environmental Issues in Tajikistan
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