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ABSTRACT

Countries in Central Asia, which are highly vulnerable to climate
change, experience a variety of health-related impacts to which
they must adapt. At the same time, climate mitigation interventions
in the health sector in the form of reduced greenhouse gas (GHG)
emissions may also generate co-benefits. This article briefly outlines
current understanding of the relationship between climate change
impacts and human health in Central Asia and establishes a scope
of inquiry based on climate and health linkages as identified by the
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Intergovernmental Panel on Climate Change (IPCC). It then identifies
and summarizes existing research and reporting on this topic in the climate change, health,
region as presented in published literature, country reporting to the Central Asia, Kazakhstan,
United Nations Framework Convention on Climate Change (UNFCCC), Kyrgyzstan, Tajikistan,
and gray literature, including policy literature and documentation of Turkmenistan, Uzbekistan

donor-funded development interventions in the region. This review,
which attempts to summarize and appraise those efforts, has found
that both peer-reviewed and grey literature on this topic must be
used with caution. The most frequent problems with peer-reviewed
and grey literature resources involved confounding bias, and—to a
lesser extent—self-reporting bias. The use of an appraisal framework
for grey literature sources can frame these diverse resources in the
proper context, identify potential shortcomings, and gain insights into
current priorities and future direction for research on climate change
and health in the region.
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1. Introduction

A “Health Day” at 28th Conference of the Parties (COP28) of the United
Nations Framework Convention on Climate Change (UNFCCC), the first of its kind,
called attention to the multivarious linkages between climate change impacts and
health. While this event was the first of its kind at a COP, it was informed by many
prior years of research into the relationship between climate change and health.
Adverse health impacts due to climate change were originally noted in Article 1
of the UNFCCC (UNFCCC, 1992: Art. 1.1). At the meeting of the Conference of the
Parties serving as the meeting of the Parties to the Paris Agreement (CMA) held at
COP28, the CMA adopted the UAE Framework for Global Climate Resilience, which
establishes a target of “Attaining resilience against climate change related health
impacts, promoting climate-resilient health services, and significantly reducing
significantly reducing climate-related morbidity and mortality, particularly in the
most vulnerable communities...” by 2030 and beyond (CMA, 2023: Art. 8 (c)).

Momentum to action in the area of climate change and health has also come
from the global health policy sector. A December 2023 World Health Organization
(WHO) report by the Director General to the organization’s Executive Board on climate
change and health, noting that “This fundamental threat to human health requires a
strong response from the global health community to protect health from increasing
climate hazards, ensure access to high quality, climate resilient, environmentally
sustainable health services, and improve health, while limiting global warming to
the agreed 1.5°C limit. This will require action on both adaptation (protecting health
from the impacts of climate change) and mitigation (limiting emissions of greenhouse
gases and other climate pollutants into the atmosphere)” (WHO, 2023). Specifically,
the report notes that “There is a need for national health and environment agencies
to systematically assess climate-related risks to health systems and health outcomes,
and to develop national health adaptation plans to ensure that the health of the
population is resilient to climate shocks and stresses” (WHO, 2023).

2. Climate change and health

In discussing the relationship between human health and adaptation to
climate change, defining a scope for inquiry can be challenging due to conceptual
complexity. Talkuder et al., (2023) present climate change and health as a complex
adaptive system, where sub-systems of extreme weather, ecological services, food
security, disaster risk reduction (DRR) and clinical public health interact in simple
and complex ways. Interaction occurs within these five sub-systems, with adjacent
variables, and with all of the five sub-systems interacting with one another.
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Current understanding of general conceptual relationships of climate change
adaptation and human health is elaborated in the Sixth Assessment Report (AR6)
of the Intergovernmental Panel on Climate Change (IPCC) Working Group Il and the
IPCC Synthesis Report (IPCC, 2022, 2023a). Specifically, the AR6 notes that hazards
and associated risks expected in the near term include an increase in heat-related
human mortality and morbidity (high confidence), food-borne, water-borne, and
vector-borne diseases (high confidence), and mental health challenges (very high
confidence)...Cryosphere-related changes in floods, landslides, and water availability
have the potential to lead to severe consequences for people, infrastructure and the
economy in most mountain regions (high confidence)” (IPCC, 2023: 15). The report
also notes that adaptation actions could generate health benefits. As the report
concludes, “Deep, rapid, and sustained mitigation and accelerated implementation
of adaptation actions in this decade would reduce projected losses and damages
for humans and ecosystems (very high confidence), and deliver many co-benefits,
especially for air quality and health (high confidence)” (IPCC, 2023: 15). Specific
adaptation options to help protect human health identified with high confidence or
very high confidence by the report include Heat Health Action Plans, surveillance
and prevention of vector-borne and water-born illnesses, early warning systems, and
universal access to healthcare. (IPCC, 2023: 107).

The AR6 report also covers the relationship between climate change mitigation
and health, noting that “Implementing both mitigation and adaptation actions
together and taking trade-offs into account supports co-benefits and synergies for
human health and well-being. For example, improved access to clean energy sources
and technologies generates health benefits especially for women and children;
electrification combined with low-GHG energy, and shifts to active mobility and
public transport can enhance air quality, health, employment, and can elicit energy
security and deliver equity. (high confidence)” (IPCC, 2023: 31).

3. Climate-Health Relationships and the Central Asian Context

From the perspective of threats to human health as noted by the IPCC, all
Central Asian countries experience extreme all Central Asian countries experience
extreme heat to varying degrees along with other extreme weather events. Mean
temperatures in the region are projected to increase by as much as 6.5 degrees
Celsius by 2100, exposing the population of the region to heat waves that are more
frequent and longer (Reyer et al., 2017). Infectious diseases with vector-borne
and water borne pathogens are also found in the region. The presence of the high-
mountain cryosphere in four of the five countries also presents threats in the form of
mudslides, avalanches, and glacial lake outburst floods, or GLOFs (Hock et al., 2019).
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Secondary effects such as drought have a variety of indirect effects on human health
in the region, such as decreased water quality and reduced agricultural yields, which
in turn can affect food security and livelihoods.

Vulnerability, as a function of exposure to climate threats and adaptive
capacity, varies both across countries in the region and within individual countries
(Novikov and Kelly, 2017, Droogers and Lal, 2018). Vulnerability also differs between
men and women, as they experience different levels of exposure to climate threats
and different levels of adaptive capacity. Other vulnerable groups in the region
include infants and children, pregnant women, the elderly, people with pre-existing
health conditions, and people residing in areas at risk for climate-related hazards
such as floods or mudslides.

Variability across countries should also be seen as influenced by differing
conditions in demography, population health, and health services. These factors may
influence exposure to climate threats and adaptive capacity. Table | provides an
overview of summary indicators by country.

Table I. Summary Health Indicators by Country

Female/ Total Fertility [Infant Current Health
Male Life Rate (Live Mortality per |Expenditure
Expectancy Births per 1,000 Live as a % of GDP
at Birth (2022 |Woman, 2022 |Births (2022 (2020)
est.) est.) est.)
Kazakhstan 73.0 (F) 3.0 8.5 3.8
65.8 (M)
Kyrgyzstan 74.9 (F) 2.9 13.1 5.3*
66.2 (M)
Tajikistan 71.3 (F) 3.1 23.4 8.2
69.2 (M)
Turkmenistan |72.9 (F) 2.6 32.9 5.7
65.9 (M)
Uzbekistan 74.3 (F) 2.8 12.4 6.7
69.0 (M)

*Estimate

Source: UNSD, 2023: 26-54 (demographic data); 177-186 (expenditure data).

Beyond descriptive literature covering general conceptual linkages, information
on health and climate change research in Central Asia can be elusive. A 2022
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article entitled “A void in Central Asia research: Climate change,” which reviewed
the academic research in English-language databases, found that “Anthropology,
international relations, and public health are the least active disciplines in the study
of climate-related issues in Central Asia.” (Vakulchuk et al., 2022: 5). The authors
also state that the lack of literature on climate change and health in the region “is
one of the major gaps in the literature that needs to be addressed” and “We found
only one peer-reviewed publication and one grey literature publication on climate
change and health, although the health impacts of climate change are likely to have
social, economic, and potentially even political ramifications.” (Vakulchuk et al .,
2022: 8, 12). This study represents an important assessment of research as identified
in English-language, peer-reviewed sources (although it also cites some studies that
are not published in academic journals). It also identifies a gap in the literature
and rightly notes its potential implications. However, as the authors note, it does
not survey Russian-language publications, which limits its scope in a region where
Russian-language journals have been a traditional path for academic publication
and where many researchers received their doctoral degrees from Russian-language
institutions. As a result, the review excludes a stream of research that has emerged
in the previous two decades on climate change, and as a sub-sector, climate change
and health.

In a study that builds on this work, Mirzabaev notes that “The scientific
literature on climate change in Central Asia has also been growing rapidly, but remains
very small.” (Mirzabaev, 2022: 23). His bibliometric analysis does not mention health
directly, but rather addresses climate change as a whole. The analysis also identifies
Russian-language literature, which provides additional information on addresses a
- another important step - identifying additional resources. His English-language
search identifies 325 publications relevant to the region as a whole, and country-
specific publications for Kazakhstan (104), followed by Uzbekistan (69), Tajikistan
(65), Kyrgyzstan (35) and Turkmenistan (5). For Russian-language sources, he identifies
“indexes 32 publications for Central Asia as a whole. By country, the figures were 51
publications for Kazakhstan, followed by Tajikistan (26), Kyrgyzstan (19), Uzbekistan
(14) and Turkmenistan (1) (Mirzabaev, 2022: 27).

He notes that “These results show that publications on climate change in
Central Asia have been primarily dedicated to the biophysical impacts of climate
change. There have been relatively few studies investigating the socioeconomic
impacts of climate change, issues related to people’s vulnerability to climate change
and the social and economic dimensions of climate change adaptation.” (Mirzabaev,
2022: 27). This study broadens current understanding of climate change research
related to Central Asia in peer-reviewed publications.
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4. Methodological approach

This article aims to cast a broad net across peer-review, grey literature, and
video resources for climate change and health in Kazakhstan, Kyrgyzstan, Tajikistan,
Turkmenistan, and Uzbekistan in order to provide additional information on the state
of research, policy, and understanding in that area. In addition to assessing peer-
reviewed articles on climate change and health, it supplants these sources with
additional research and reporting through key word searches, referrals from experts
in the field, and the author’s personal collection, drawing upon the following types
of non-peer-review sources in English and Russian:

1) National communications to the UNFCCC;

2) Analytical reports by UN agencies and multilateral organizations

3) Donor-funded project reports and evaluations

4) Press releases and articles in the popular press

5) National policies and strategies

6) Non-print sources (video and film)

For all sources, the author limited review to sources of information that were
publicly available in digital format in English and/or Russian.

For the identification of peer-reviewed articles, the author ran a Web of
Science Core Collection search using the search terms ["climate change” AND "human
health” AND "Central Asia"] and five country-specific searches (e.g. ['climate change”
AND "human health” AND "Kazakhstan"]). For Russian-language publications, the
author conducted a search on Google Scholar using the query ["M3mMeHeHMe KnnmaTa”
"3popoBbe” "B LleHTpanbHoM A3mmn'"] and five country-specific queries (e.g. ['M3mMeHeHue
KiMmarta” "3goposbe” "B KasaxcraHe"]). Criteria for inclusion were a focus on a specific
climate threat or threats and linkages to human morbidity and/or mortality in the
five countries under study. For this reason, general review articles with statements
on climate change potentially affecting human health were not included, nor were
articles that looked broadly at environmental health without focusing on climate
variability. The author supplanted this list with three previously-identified sources
that met inclusion criteria.

For National Communications to the UNFCCC, the author searched the UNFCCC
on-line database of non-Annex | NCs submitted as of February 28, 2024 for each of
the five countries (18 results). All 18 reports were deemed to be official NCs and were
included in consideration. The topics identified in these reports were then classified
by the major health and well-being areas identified by the IPCC Sixth assessment
report as having medium, high, or very high confidence regarding adverse impacts:
infectious diseases; heat, malnutrition, and harm from wildfire; mental health; and
displacement (IPCC, 2023: 7).
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Analytical reports by UN agencies and multilateral organizations were
compiled by searching the available UNECE Environmental Performance Reports and
OSCE Environmental Security Initiative reports for the region. An additional report
from the IMF was also included.

For donor-funded project reports and evaluations, the author consulted
donor document databases (UNDP, GCF, WHO). Information on other sources of print
information consists of selected examples and is not meant to be indicative. For non-
print sources, (video and film), YouTube and Vimeo searches conducted for English-
language video material [“climate change” “health” “Central Asia”] and for Russian-
language video material ['M3mMeHeHHe KanmaTa" "3g0poBbe” "B LleHTpasibHOM A3nmn']
were supplanted with two videos available on Vimeo known to the author that did
not appear in the search results and with country-specific Russian-language searches
on YouTube.

Findings from these sources were compiled and then summarized and appraised
critically. The appraisal is modeled on the AACODS framework for assessing grey
literature (Tyndall, 2010), which considers authority, accuracy, coverage of content,
objectivity, date, and significance. This scope of inquiry is not intended to be
exhaustive, but rather to expand the current documentation of literature, describe
key types of grey literature, identify diverse sources of information on climate change
and health in Central Asia, assess their utility in the current discussion, and identify
trends and gaps that should be addressed by future research.

5. Findings

5.1. Published literature
Peer-reviewed articles and books with a discussion of climate change and
health are rare. Under English-language resources, the Web of Science Core
Collection search ["climate change” AND "human health” AND "Central Asia"] produced
33 results, but all were excluded according to the methodology provided in the
previous section. Country searches yielded one journal article:
« ["climate change” AND "human health” AND "Kazakhstan"] (R=8), all excluded.
« ["climate change” AND "human health” AND "Kyrgyzstan"] (R=5), all excluded
« ["climate change” AND "human health” AND "Tajikistan"] (R=4), all excluded
« ["climate change” AND "human health” AND"Turkmenistan”] (R=5), all excluded
« ["climate change” AND "human health” AND "Uzbekistan"] (R=13), all excluded
That said, foundational work, in which relationships between climate and
health, particularly as health is impacted by climate change, is common. One recent
example is that of a book chapter by Daloz (2023) entitled “Climate Change: A
Growing Threat for Central (Asia)". The chapter includes a general description of the
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nature of climate change impacts on health in Central Asia, including heat stress and
secondary effects, such as threats to livelihoods and potential malnutrition (Daloz,
2023:18).

A number of articles searched that included climate change and health in their
titles and/or abstracts did not present health data. For example, Kaimuldinova and
Abdimanapov (2013) stated that their study examined “dangerous meteorological
phenomena” and their “influence on human health” (p. 390). This study focused on
the Jambyl and Almaty provinces and presented the frequency of various extreme
weather events. However, no health data were included in the article, making
it impossible to see an association between changes in frequency and changes in
morbidity and mortality. Isaev et al. (2022), in their article “Impact of Climate
Change and Air Pollution...,"” studied a phenomenon that had an indirect effect on
human health: air quality. As the authors stated, “Climate change in Bishkek and
the impact on air pollution was assessed via the frequency of days characterized by
daytime temperature inversions and air stagnation,” and the article also stated that
“Atmospheric stability increased from 2015 to 2020 with ongoing climate change
leading to more temperature inversions.” (lsaev, 2022: 1). While both of these
articles were not able to establish a relationship between climate change and health
outcomes, they present information that could serve as the foundation for climate-
health research in the region if health data and statistics were introduced.

The Russian language search also identified articles that primarily addressed
climate-health relationships in a broad conceptual manner. For example, Yunusova
(2023) discusses the characteristics of heat islands in Kazakhstan and states that
“on average, 1000 people die of extreme heat” but does not cite data sources or
the area of coverage of that figure p. 352 in (Russian). A contribution to conference
proceedings by Tuktibaeva and Bekturganov (2019), “The Impact of Climate Change,
Seasonal Change on the Dynamics of Morbidity of Preschool-Aged children” [in
Russian] provides only general climate information and assesses morbidity by using
statistics on school absence. While this study comes the closest of those identified to
intentionally study an association between climatic phenomena and health outcomes,
its use of a proxy for illness (school absence) and assertion that weather is the
primary determinant in morbidity leads it open to substantial confounding bias. The
study does not discuss limitations of its approach.

In addition to these results, two peer-reviewed articles on climate change
and health in Central Asia that were identified as secondary sources from a broader
literature review overstated the scope of research in their titles. One “regional”
article titled “Failed development and vulnerability to climate change in Central
Asia: implications for food security and health” (Janes, 2010), which was identified
by Vakulchuk et al., does not study any of the five Central Asian republics in this
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review, but rather limits its research to Mongolia. Another, Bhuiyan and Khan (2011),
titled “Climate change and its impacts on older adults’ health in Kazakhstan,” relied
on self-reported data from 60 adults in Almaty, 40% of whom were under the age
of 50. The authors did acknowledge these limitations in the discussion section of
their article, writing “First, the field study of this research was conducted only in
five micro-districts in the Almaty region among 16 oblasts (regions) in Kazakhstan;
therefore, the empirical results presented here are not representative but indicative
in nature. Second, the respondents were asked subjective questions to understand
their awareness of the effects of climate change and its impact on health without
knowing whether or not the respondents had been suffering from the climatic
diseases; more accurate and objective answers would have been recorded if the
survey was conducted only among those people who had been affected by climatic
health trauma. (Bhuiyan and Khan, 2011: 113).

In another case, a study summarized was not possible to analyze, as only
the conference summary proceedings were published. Belov and Filipchenko (2013)
described a study they had developed in conjunction with a joint WHO-Ministry of
Health project supported by the German Ministry of Environment, Nature Protection,
and Nuclear Safety. The summary describes the study as covering climate factors in
morbidity and mortality of residents in Bishkek and the Chuy Valley. The study found
“Significant associations between incidence and mortality of residents of Bishkek for
different classes of diseases in relation to weather conditions, at a more significant
level for advanced and senile age were revealed. An increase in the incidence of
cardiac and cerebro-vascular diseases is predicted.” However, the original study data
are not provided, and it is not clear how the study controlled for other factors.

5.2. Country Reporting to the UNFCCC

Country reporting to the UNFCCC in the form of National Communications
(NCs) has provided analysis of health and climate change for countries in Central Asia,
but these documents are often overlooked. Health and climate change information
tends to be included in discrete sections under the prescribed chapter on impacts,
vulnerability, and adaptation; however, additional information relevant to human
health, such as data on wildfires, floods, mudslides, and glacial lake outburst floods
may appear elsewhere. Occasionally health- and healthcare-related information is
provided with information on mitigation; education, training, and public awareness;
and research.

Kazakhstan has produced five NCs. Its initial NC mentioned the relationship
between climate change and health in its description of national circumstances,
although specific health data were not provided. Heat stress, infectious disease,
and sub-national differences were already identified: “Possible influence of climate
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change on human health can be negative because of strengthening heat stress,
especially in southern areas, and distribution of many kinds of diseases as well.” (RK,
1998: 31). The initial NC also noted that education and public awareness programs
could decrease negative health impacts of climate change (RK, 1998: 69). The second
NC expanded health coverage in its vulnerability assessment, it and covered a broad
variety of health impacts. It also identified vulnerable groups and regions. The 3rd-
6th NC (submitted as a single report as Kazakhstan shifted its reporting status under
the UNFCCC), summarized a vulnerability assessment that had been carried out for
the public health system as part of the compilation of the NC, which identified
groups vulnerable to health impacts (MEP, 2013: 23).

The 8th NC reports on health impacts of floods and notes the health impacts
of displacement. (MEGNR, 2022: 296). The 8th NC also provides findings from studies
cited in the vulnerability assessment. For example, a study for Astana in 2012 an
increase in death by suicide and drowning associated with a temperature increase
(incidence not known). (MEGNR, 2022: 296). Other studies related to ambulance calls
in Nur Sultan, self-reported changes in blood pressure.: and average temperature and
coronary heart disease and an inverse relationship between temperature and acute
bronchial asthma. (MEGNR, 2022: 300-301; 304; 306). Kazakhstan is the only country
in this sample to mention mental illness, stating that “People with mental illnesses
and those taking medications to treat various mental disorders, such as depression,
anxiety, and other mood disorders, are particularly vulnerable to extreme weather
events. Severe heat, as a rule, aggravates existing mental illnesses (impaired mood,
increased anxiety, emerging aggression, more intense hallucinations in patients with
schizophrenia, dementia, organic brain lesions). As a result, suicides tend to rise
during periods of intense heat (MEGNR, 2022: 312).

Finally, the 8th NC notes limitations in research, such as the fact that moribidity
and mortality data from institutions are only submitted annually. (MEGNR, 2022: 315).
They suggest prospective data collection in cooperation with provincial governments,
citing an older study on temperature and strokes (Erkebaevna et al., 2011). They also
acknowledge issues with confounding bias, stating “At the moment, it is possible
to observe higher incidence of diseases, the occurrence and exacerbation of which
may be associated with climate change, but it is difficult to confirm such relationship
because the development of diseases can also be influenced by living in an ecologically
unfavorable area, harmful habits, heredity, non-participation in existing screening
medical programs, remoteness from healthcare institutions, or vice versa, improved
quality and accessibility of medical care enable better diagnostics, and, accordingly,
increase the number of cases of newly detected diseases.” (MEGNR, 2022: 315).

Kyrgyzstan has produced three NCs and submitted its first NC in 2003, which
contained a discussion of health in the vulnerability assessment (MEE, 2003: 16).
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The communication contains information on emergency room admissions in summer
months and a discussion of temperature increase and its impacts. It also recommends
measures to adapt to climate change.

In the second NC, health is identified as a priority sector for adaptation.
Discussion of health focuses largely on modeling impacts and vulnerability for
population health, including chronic disease incidence. The report models climate-
related hazards for the Central, South and North regions of the country. The second
NC also provides recommendations on adaptation to climate change in the health
sector, including expanding research on adverse health impacts, developing a climate
and health research plan, increasing public awareness, and providing training for
health professionals. (KR, 2009: 24-5). The second NC developed its vulnerability
assessment from statistic from sources including the Republican Medical-Information
Centre (RMIC); the Department of State Sanitary and Epidemiologic Control, the
Ministry of Health (DSSEC); the Center of State Sanitary and Epidemiologic Control
(c. Bishkek, Ton and Jety-Oguz rayons of Issyk-Kul oblast (CSSEC); the National Center
of Oncology, Kyrgyz Republic Ministry of Health (NCO), the Research and Production
Association ‘Preventive Medicine,’ the Ministry of Health (RPAPM); and the Republic
National Statistical Committee (NSC). The second NC mentions lack of data as a
problem for the vulnerability assessment, and the discussion of health statistics
notes that “Analysis of the data on acute intestinal infections and blood circulation
system diseases did not consider the gender aspect” (KR, 2009: 142). The third NC
presents climate-sensitive health information, including climate hazards in mountain
regions, vector-borne illness (malaria and tic-borne encephalitis) (KR, 2016: 22-3).

Tajikstan has submitted four NCs, with its first in 2002. Its first NC addressed
threats to human health and noted that “Alterations in the hydrological cycle will
lead to water shortage and an increase of water temperature in the rivers. This
fact will favor to the formation of potential choleric and malaria water reservoirs,
especially in lower reaches of Syrdarya, Vakhsh, Kafirnigan and Pyanj rivers.” (RT,
2002: 16). It also identifies the Kurgan-Tube district of the Khatlon province as
particularly vulnerable to heat stress with its effects on health and labor productivity
(RT, 2002: 76). It also identifies key themes, such as increased vulnerability to climate
experienced by low-income people, the need for improved public health surveillance,
the need for further study on climate and health, the need for awareness raising and
capacity building in the health sector, and the potential for adaptation measures
to “decrease or prevent severe effects of climate change and provide common
preparedness” (RT, 2002: 18; 21). The initial NC also provides historical analysis of
temperature and malaria incidence in Tajikistan from 1935 to 1995 (RT, 2002: 76).
The third NC assesses temperature and reproductive health and reported health
risks to pregnant women and infants when the temperature exceeded +37°C, which
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is a frequent occurrence in parts of the country (GRT, 2014: 12). The third NC also
identified health co-benefits of mitigation in the waste sector.

The fourth NC confirms previous topics and reiterates that the most powerful
determinant of vulnerability to health risks associated with climate change appears
to be poverty (GRT, 2022: 93). It also puts forward long-term adaptation priorities
determined on basis of policy docs, expert review, and consultations, and it reports
on education activities, such as a series of lectures for students on human adaptation
to climate change and health aspects of climate change, which were delivered in
2000-2012 at the Public Health Faculty of Tajik State Medical University. (GRT, 2022:
134.). Furthermore, the fourth NC identifies co-benefits of mitigation projects
that it presents, such as the activities of two NGOs, noting, “The use of energy-
efficient stoves and improved insulation of houses enabled a 30% reduction in the
consumption of firewood and coal, which, in addition to benefits for the climate
system, also lowers the impact of emissions from burning fuel and biomass in or near
the premises on the health of the local communities. (GRT, 2022: 137). The fourth
NC also describes a microcredit program to improve the efficiency of heating and
cooking systems designed to reduce risks to households. (GRT, 2022: 138.)

Turkmenistan has produced three NCs, beginning with its initial NC in 2000.
Treatment of health and climate change is brief, although heat stress and water
availability are identified as serious issues for the country (MNP, 2000: 37, 38). The
second NC mentions the mentions the adverse health impacts of the oil and gas
industry (MNP 2010: 18). Some published literature is cited, although very little
is related to climate change and health in a way that is specific to Turkmenistan.
However, literature cited does reflect a long-standing tradition of research of heat
and arid climate on human health, including occupation health, with a number of
publications from the 1980s and 1990s cited in the bibliography. The second NC
outlines challenges for specialists in the field of medical climatology in Turkmenistan,
including the assessment of health impacts of high temperatures in different regions
of the country, the identification of populations at high risk of climate-related health
problems, the development of prevention programs, the development of climate-
sensitive working conditions in the arid region of the country, and the creation of
a database on climate change impacts on human health and subsequent preventive
measures. (MNP, 2010: 60).

In the third NC, health is identified as a priority sector for adaptation, but
the discussion of health and the healthcare sector is very general and not linked to
climate, although there is some information on climate-related elements of national
health policy. The bibliography repeats some of the same sources from the 1980s and
1990s on heat and health that were cited in the third NC.
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Uzbekistan has submitted three NCs and submitted its first report to the
UNFCCC in 1999. The Ministry of Public Health was a member of the national climate
change commission that oversaw the first NC. Modeling in the second NC up to 2050
examined thermal discomfort and stress, cerebrovascular diseases, acute intestinal
infection, the incidence of leishmaniasis and melanoma incidence, and the frequency
and severity of climate hazards. (Uzhydromet, 2008: 108-9). Modeling runs indicated
an unfavorable heat wave index for entire territory but with uneven increases
depending on region (Uzhydromet, 2008: 110). That report also included an overview
with key climate-related threats (heat related diseases, cardiovascular diseases,
infectious diseases, malaria, and leishmaniasis) and corresponding recommendations
for adaptive measures (Uzhydromet, 2008: 112). The findings and approach of the
third NC are very similar to those of the second. Mudflows and GLOFs are mentioned,
but not in the health section of the reporting. The report includes a survey of
4,000 people in two provinces on self-reported symptoms related to climate or
meteorological conditions, including aggravation of chronic cardiovascular conditions,
reduced ability to work, with 50% reporting overheating or sunstroke. (Uzhydromet
2016: 139). It includes a brief collection of secondary sources on climate-related
health research, including several articles on cerebrovascular disease, and it reports
on training for medical practitioners (Uzhydromet, 2016: 139; 142). Recommended
adaptation actions are divided into those that prevent health risks (e.g. EWS, supply
of clean drinking water), health monitoring, and studies of climate change risks such
as heat for different segments of the population (Uzhydromet, 2016: 158). Finally,
the third NC reports on a mitigation/adaptation demonstration project for health
care facilities in the Aral Sea region (Uzhydromet, 2016: 139).

Table Il provides an overview of topics that have appeared in national
communications by country and communication. Numbering in the table refers to the
number of the country’s national communication in which the topic is mentioned.



Table Il. Overview of health topics reported in National Communications in Central Asia, by country (n=5) and report (n=18)

Country Infectious Chronic Mental Other Climate- | Other (Mitigation, |Vulnerable Vulnerable
Disease Disease, Heat |[Health related Public Awareness, | Groups Regions
Stress, hazards CCAand CCM
Malnutrition, (mudslides, measures)
Wildfire avalanches,
GLOFs)
Kazakhstan General Heat stress (All Death by Floods, mudflows, | Recommends improved | Children (NC2, Southern
diseases (NC1) | NCs) suicide landslides (NC2, public health NC 8) Kazakhstan
increase NC 3-6, NC7, NC8) | monitoring, disease (NC1, NC2)
Vector-borne heat stroke, associated with control (NC2) Older people
illnesses (NC2, |burns, (NC2) temperature Icy road (NC2, NC8) Aral Sea (NC2)

NC3-6, NC8)

Water-borne
illness, water
quality (NC2,
NC3-6, NC8)

Water accidents
(drowning) (NC2,
NC8)

Cardiovascular

disease (NC2, NC3-

6, NC8)

Allergies (NC3-6),
asthma (NC8)

Forest and steppe
fires (NC2, NC8)

increase (NC8)

Impact of
extreme heat
on chronic
mental health
conditions
(NC8)

conditions due
to warm days in
winter (NC8)

Extreme storms,
blizzards,
snowdrifts in ski
areas (NC8)

Unintended
injuries (NC8)

Healthcare waste
incineration (NC3)

People with pre-
existing health
conditions (NC2)

Rural residents
(NC3-6)

Urban residents
(NC8)

Outdoor workers
(NC8)

Cities with high
levels of air
pollution (NC2)

Kyzlordinsk
Region (NC2)

piedmont
regions (NC2)

Mountain
regions (NC8)
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Table Il. cont.

Krygyzstan | Vector-borne | Heat stress (NC1) Mudflows, Reported teaching materials on Pregnant Regional differences
illness (All GLOFs, climate and health (NC1) women (NC1) | in project cardio-
NCs) Cardiovascular disease avalanches vascular impacts
Waterborne (NC1, NC3) (NC2, NC3) [Health is a priority sector for CCA (NC2)
illness (NC1, (NC1)
NC3) Kidney stones (NC1) Severe wind People living near
(NC3) Recommended adaptive measures waterways (NC2)
Malignant neoplasms (research on health impacts, public
(NC2) awareness, education and training) Mountainous areas
(NC2) (NC3)
Respiratory disease
(NC3) Malaria outbreak
risk regions (NC3)
Tajikistan | Vector-borne | Heat stress (NC1, NC2) Flooding, Recommended adaptive measures: Low-income | Lower reaches of
illness (NC1, droughts research on health impacts (NC1) population Syrdarya, Vakhsh,
NC2) Cardiovascular disease as a source | research on malnutrition (NC2) (NC1, NC4) Kafirnigan and
(NC1) of water- Pyanj rivers (NC1)
Water-borne borne Public awareness, education and Children and
illness (NC1, Respiratory disease illness training (NC1, NC4) older people | Mountain
NC2, NC3) (NC1) (NC2) (NC2) population (NC1)

Low birthweight (NC1)

Malnutrition (NC4)

Calls for improvements in maternal
and child health care (NC2)

Co-benefits from mitigation measures
(NC4)

Pregnant
women (NC2,
NC3)

Urban population—
Dushanbe, Kurgan-
Tube (NC1)

Rural population
(NC1)
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Table Il. cont.

Turkmenistan

Diseases (not
specified)
(NC1)

Water-borne
illnesses
(NC2)

Vector-borne
illnesses
(NC2)

Heat stress
(NC1, NC2)

Nutritional
disorders
(NC2)

Neuropsychic
conditions,
unspecified
(NC2)

Drought (NC1)

Mentions that CCA and CCM measures
will generate health benefits (NC1)

Mentions adverse health impacts of
the oil and gas industry (NC2)

Mentions climate/health needs,
including a health impacts database
(NC2)

Notes mainstreaming of climate into
health policy. (NC3)

Calls for research on CC and health
(NC3)

People with

neurocirculatory

dystonia (NC2)

Aral Sea region
(NC1)

Uzbekistan

Vector-borne
illness (NC1,
NC2)

Water-borne
illness (NC1,
NC2)

Heat stress
(NC1, NC2)

Melanoma
(NC1)

Mudflows, floods,
avalanches (NC1,

NC3)

Climate-health project with training
for doctors reported (NC3)

Calls for medical early warning
systems, territorial action plans,
training, public awareness and studies
(NC3)

Central desert
territories, Aral
Sea basin, and
Kashkadarya
and
Surkhandarya
provinces
(NC1)

Older people
(NC3)

People with
chronic
cardiovascular
conditions
(NC3)
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5.3. Analytical reports by UN agencies and other multilateral organizations

While reports on environment in Central Asia have been produced since
multilateral donors became active in the region in the early 1990s, a rise in donor
interest in climate change adaptation that emerged with the 2007/8 Human
Development Report, Fighting Climate Change: Human Solidarity in a Divided World
(UNDP, 2008) and the World Bank report Adapting to Climate Change in Europe and
Central Asia (World Bank, 2009) led to the beginning of “mainstreaming” climate into
development work and environmental reporting in the region.

The Environment and Security initiative (ENVSEC) of OSCE, which produces
climate change and security regional assessments. The 2017 report considers
vulnerability and “security implications and risks related to climate change.” They
note that four sub-regions: high mountain areas, remote areas on the Afghan border,
the Syr Darya River basin, and the Aral Sea and coastline were areas of human health
insecurity, which could exacerbate climate risks. (Novikov and Kelly, 2017: 46, 47,
49).

The 2023 ENVSEC report notes that earlier that year, “adverse winter
conditions across Central Asia, including the coldest temperatures ever recorded in
the region, had severe impacts on the countries’ infrastructure and economy (with
gas, electricity, and water supply outages, and major roads blocked by snow), as well
as on people’s livelihoods and health (as some households resorted to burning waste
to fuel their stoves, a practice that causes severe air pollution)” (Imanaliyeva, 2023
in Mosello 2023: 14). The report also notes the “severe environmental and health
impacts” of the continued use of coal in the region (OSCE, 2022 in Mosello, 2023: 15).

Arecent report that addresses Central Asia as a region, albeit as of two regions,
is an 2023 IMF assessment, Feeling the heat: adapting to climate change in the Middle
East and Central Asia (Duenwald et al., 2023). The report describes dual factors of
high exposure, such as in land-degraded areas or close to rivers and snowmelt flows,
aggravated by dependence on rain-fed agriculture; and high vulnerability, marked
by “inadequate infrastructure and investment,” including in the healthcare sector
(Duenwald et al., 2023: 12). The report also notes that employment levels of women
and youth in the regions are low and could be disproportionally affected by climate
change. Duenwald et al., 2003: 29-30).

For specific countries, UNECE environmental performance reviews provide
reporting with information compiled by multidisciplinary teams. The 3rd
Environmental performance review for Kazakhstan, which was conducted in 2019,
did not mention health information related to climate change adaptation, but it
found that an increase in moribity from non-communicable disease in children may
be linked to environmental quality. (UNECE, 2019: xli). It also provided information
on mitigation in the healthcare sector, noting that “Medical institutions are a
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significant consumer of energy, and the reduction of their energy consumption is
a policy priority. However, actions to improve the energy efficiency of the health
sector are not funded through the national programmes. In the majority of cases, the
replacement of equipment is done through international projects or using hospitals’
own budgets.” (UNECE, 2019: xli).

The 3rd Environmental Performance Review of Uzbekistan specifically
mentions the health hazards related to climate change, noting that “Owing to
intense precipitation and increase in temperature in the mountainous areas in March-
April, snow avalanche hazards occur, threatening the lives and livelihoods of the
population.... The high-risk areas are located in Tashkent, Namangan, Kashkadarya
and Sukhandarya Oblasts” (UNECE, 2020: 355). The review also provides health
statistics and data for the Aral Sea region.

As good practice, these reports may mention data-related challenges, as the
authors of the Third Environmental Performance Report for Uzbekistan did. When
reporting on a variety of chronic diseases in the Aral Sea regional, and they also
noted, “Even if the routinely reported morbidity data have limitations for assessment
of the population’s health status in the Aral Sea Region, very limited statistics were
published but they are rather difficult to access, especially at the subnational level”
(UNECE, 2020: 369).

6. Other Sources of Information

In addition to country reporting and international environmental reviews,
there are several other types of information in Central Asia on climate change: donor-
funded project reports and evaluations; press releases and articles in the popular
press; national policies and strategies; and non-print sources (video and film).

6.1. Donor-funded project reports and evaluations

While project reports and evaluations may also be drafted or published by
international organizations, they differ from analytical reports described in the
previous section of this article. The purpose of reporting is generally not related
to research to advance the general state of knowledge, and but rather research in
support of a technical assistance project or an evaluation of its performance and/
or impact. For example, a project evaluation of the WHO-UNDP project “Piloting
Climate Change Adaptation to Protect Human Health” in Uzbekistan, a program that
was unique in the region, was thoroughly summarized in a terminal evaluation that
is available through UNDP’s Evaluation Resource Center (Ebi, 2015).

Many climate change projects and many health projects have associated
project documentation. Two reports, which are not necessarily typical, are good
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examples of relevant contributions. One is a brochure describing a climate change
mitigation and adaptation project in the health care sector of Uzbekistan (UNDP).
That project piloted energy efficiency and renewable energy measures in four
rural health clinics in the Republic of Karakalpakstan. Project documentation also
provides insight into policies and programs that are under development, such as the
proposal for support from the Green Climate Fund for the National Adaptation Plan
for Kyrgyzstan; a readiness proposal to the GCF provides an overview of the scope of
the plan and its intended content (GCF, 2020).

6.2.Press releases and blogs and articles on websites and in the popular press

Popular coverage of climate change and health in the region, while plentiful, is
difficult to characterize. It varies widely across the region, ranging from NGO websites
to press releases from international organizations and articles in national and regional
news outlets. The following examples, which are not necessarily typical, are good
examples of relevant contributions. One press release that touches on both climate
change adaptation and health is an article covering UNICEF’s children’s climate risk
index, entitled “Children in Kyrgyzstan at ‘high risk’ of the impacts of the climate
crisis.” (UNICEF, 2021). Press releases also cover mitigation-related health issues,
such as “Changing the primary energy use for 26% of the urban population will help
Bishkek to combat air pollution,” a UNICEF press release (UNICEF, 2022).

In the case of web portals, information may be curated, such as the Central
Asia Climate Portal, which has a health topic section (CAREC, 2024). Finally, these
sources of information can give an indication of draft policies or strategies that may
be under development but are not available publicly. One example of this is the
draft Heat Health Strategy for Turkmenistan (Altyn Asyr, 2021).

6.3.National policies and strategies

Countries in Central Asia have enacted a variety of policies and programs
that directly and indirectly address climate change and health. These include
national development strategies, climate change strategies, adaptation strategies,
and health strategies. These include the Concept of Kazakhstan on Transition to a
Green Economy (2013), the National Strategy of Adaptation to Climate Change of
the Republic of Tajikistan for the period till 2030 (2019), the National Strategy on
Climate Change 2030 of Turkmenistan (2019), and the Strategy for the transition of
the republic to a “green” economy for the period 2019-2030 for Uzbekistan (2019).

There are also a few selected examples of policies and programs that explicitly
address both climate and health.

o The Government of Kyrgyzstan introduced a national program for climate
change adaptation in the health sector for 2011-2015 (Belov and Filipchenko, 2013).
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The program was developed under a joint project with the European Office of the
WHO and a working group at the Ministry of Health. It was designed to protect human
health against extreme weather events, including temperature extremes, reduce
the threat of food-borne and water-borne illness, to reduce the impacts of climate-
related natural disasters, to improve the public health system, to strengthen the
capacity of healthcare providers, to increase public awareness, and to strengthen
the role of local communities to address climate threats. The policy also included
mitigation targets, such as adopting alternative energy technologies and resources
in the healthcare sector.

« Tajikistan also adopted (as of 2017) a national climate change and health
strategy (Novikov and Kelly, 2017: 23). In addition, the Medium-term Development
Program of the Republic of Tajikistan for 2021-2025 includes specific tasks and
indicators related to the gender aspects of climate change (Section 5.8.), and the
program includes gender-sensitive indicators for health and will establish them for
disaster risk management (GRT, 2022).

o The state program “Health” in Turkmenistan for 2015-2025 includes
measures to prevent and reduce climate impacts on human health, such as raising
awareness of the public, health professionals, and policy makers on climate impacts;
strengthening the health system, and research related to health and climate change.
(TUK NC3: 69). Turkmenistan also has a National Action Plan for the Adaptation of
the Health of Turkmenistan’s Population to Climate Change and its Negative Impact
for 2020-2025, and a donor-funded project is supporting the development of a Heat
Health Strategy for Turkmenistan (Altyn Asyr, 2021).

6.4. Non-print sources

While the review of non-print sources is not neither systematic nor
comprehensive, a YouTube search was conducted for English-language video material
[“climate change” “health” “Central Asia”], which yielded 6 results, and for Russian-
language video material, a similar query ['M3MeHeHMe KaMmaTa"' "340poBbe” "B
LlenTpanbHom A3nn"] yielded 6 results, which were distinct from the English-language
results. Similar searches on Vimeo yielded no results. A YouTube search for country-
specific material yielded thousands of videos that ranged from news programs to
awareness-raising videos related to climate change and its impacts; a complete
examination was beyond the scope of this report.

The 2009 film Pamiri women and the melting glaciers of Tajikistan (Goluvnev
2009) featured several women discussing the effects of climate variability and
climate change on their daily lives. Health is mentioned in relation to reported
effects of temperature extremes. Another film from the same series shows mountain
community members collecting scrub bushes due to reduced water level and
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subsequent hydropower shortages and burning that biomass in cookstoves (Patrén,
2009), which is identified in the literature as a source of poor air quality.

Videos may also provide an opportunity to present information collection
and analysis in donor-funded climate policy projects. For example, a webinar was
organized to discuss the methodology behind the health research that informed
the country’s updated Nationally Determined Contribution (NDC) under the Paris
Agreement (Climate Learning Portal, 2022).

More recently, a video virtual panel on climate and women’s well-being in
Tajikistan described the stress that compounds health issues for women in Tajikistan
who are overseeing farms and households due to men’s labor migration (Pulatova ,
2023). The discussion notes additional burden of climate change on collecting cooking
fuel and water, particularly for women, which is mentioned in only one other source
covered in this article, and remarks also discuss breastfeeding and temperature
extremes and identify women as agents of climate change adaptation. (Abt Global ,
2023). These are views are not included in the printed literature surveyed.

7. Discussion

Peer-reviewed literature. Peer-reviewedresearchonclimate change and health
in Central Asia is rare, and the existing literature has serious limitations that do not
merit the development of an evidence table. These limitations include confounding
bias and limited sample size. The literature search did not identify research findings
relevant to advancing the understanding of relationships between climate change
and health, although there were sources (Kaimuldinova and Abdimanapov, 2013;
Isaev et al., 2022) that provided data that could be used in observational studies
moving forward.

Country reporting to the UNFCCC. The NCs reviewed reflected the output of
multiple researchers and were validated by working groups and subsequently by their
respective country governments. When compared to the major topics presented for
health and human well-being by the IPCC’s 6th Assessment Report, information in
the region from NCs focused primarily on infectious diseases and heat. Other topics
identified in the IPCC reports (malnutrition, harm from wildfire, mental health, and
displacement) were mentioned on infrequently. That said, a variety of resources
consulted emphasized climate-related hazards significant to the region such as floods,
mudslides, and GLOFs. Table Il provides an overview of the incidence of climate
and health topics that appeared. As the table indicates, health was mentioned
predominantly in the context of adaptation, although there were instances where
mitigation was mentioned in individual NCs.
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Analytical reports by UN agencies and other multilateral donors. These reports
by nature were focused on the synthesis of existing data, but they represented
positive contributions to regional understanding of health and climate by using a
systematic approach to documenting different levels of exposure to health/climate
threats, be it by vulnerable group or sub-region. Certain reports (UNECE, 2020) also
documented data limitations, an acknowledgement that was unusual for both peer-
reviewed and non-peer-reviewed sources.

Donor-funded reports and evaluations. This large source of potential information
is not often used by the research community. There were examples of project
activities supported research on health and climate change, such as in Uzbekistan,
where preparatory studies indicated “strong evidence that climate-sensitive diseases
exert a large health toll” and project studies addressed cardiovascular disease,
diarrheal disease, respiratory illness, and health effects from dust storms, each of
which “showed high sensitivity to climate variability.” (Ebi, 2015: 19). This type
of source also addressed mitigation-related health topics, which are less common
generally (UNDP undated).

National policies and strategies: "Climate may or may not be mainstreamed
into health strategies and vice versa. Many strategies are accompanied by a
governmental action plan that assigns a budget and responsibilities for the various
activities proposed. These policies do not cite supporting research directly, but
they are at times accompanied action plans, which mention specific steps, and they
identify priority areas for government activity. Certain policies account for gender
differences in vulnerability” (Belov and Filipchenko, 2013).

Non print sources (video): "Non-print sources have been able to provide first-
hand documentation of the experience of climate change in the region for some
time, and they include instances of documentation of health effects by those directly
affected” (Goluvnev, 2009; Abt Global, 2023). Videos also provide an opportunity to
present information collection and analysis in donor-funded climate policy projects,
such as in the presentation on the climate and health research that contributed to
the updated NDC of Kazakhstan, which reiterated and expanded on climate threats
to human health reported in the country’s NCs (Climate Learning Portal, 2022).

To summarize non-peer-review sources of information, Table Ill presents an
overview of their advantages and disadvantages as sources of information on climate
change and health in Central Asia.
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Table lll. Advantages and Disadvantages of Sources of Climate and Health Information for Central Asia

Type of Source

Advantages

Disadvantages

National communications to
the UNFCCC

Overview of in-country thinking related to climate change
and health over time (the first NC in the region was
submitted in 1998, and the most recent was in 2022).

Useful point of departure for additional research.

Sections on impacts and adaptation are often compiled by
senior researchers in their fields.

They include citations and/or bibliographies.

They are significant, as country reporting is often used
as a reference point by multilateral climate funds when
determining whether proposals for projects reflect
national priorities.

Lack of access to supporting research. The limited research
commissioned for the NCs on climate change and health is
not generally published in full, and it may not reach a peer-
review or grey literature audience. This practice represents
a lost opportunity.

Incomplete source citations. NCs may not distinguish
between published research and expert judgment, and
statements in them may not be clearly labeled as one

or the other. Research may be relatively old (the oldest
citation noted was from the 1970s), and published resources
cited may not have been digitized.

Confounding bias. NCs show repeated instances of
presenting negative health data against the backdrop

of climate change without controlling for other socio-
economic factors in the region. While approach is
understandable given the lack of targeted studies, the
limitations are not always clearly stated, and they do not
support conclusions on these relationships.

Analytical reports by UN
agencies and multilateral
organizations

Frequently edited and reviewed by the agencies that fund
them.

May contain helpful information on topics that are
directly or indirectly related to climate change and health
impacts, and they provide some discussion on mitigation.

May draw attention to policies, measures, and statistics
and analysis that might be otherwise overlooked.

May note challenges in data collection and analysis.

Information may be incidental, as the focus of broader
environmental reports is not necessarily on climate change.

May lack empirical data for climate and health, may lack
supporting research, may be subject to confounding bias.
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Donor-funded
project reports
and evaluations

May provide information on good practice that is not available elsewhere.

May provide insight into policies and programs that are under development. , such as
the proposal for support from the Green Climate Fund for the National Adaptation Plan
for Kyrgyzstan; the readiness proposal to the GCF provides an overview of the scope of
the plan and its intended content (GCF 2020).

In addition, project evaluations can be detailed and may include community
information and interviews with community members, which are not common in
country reporting.

Reporting may be old when there are few
documented interventions, and publication
dates may not be provided on project
literature.

Scope issues: Evaluations and reports for
projects in the region seldom have the
scope and budget to determine a significant
correlation between climate change and
changes in health. Limitations are not
necessarily mentioned.

Objectivity issues: For materials that are
written in-house, review procedures vary
widely. Evaluations may or may not involve
an external, independent evaluator.

For reports other than evaluations, lists of

sources and references may not be provided.

Press releases and
articles in the
popular press

May catalogue demonstrated adaptation and mitigation measures and provide learning.
May give an indication of potential research directions and some indication of public
interest in topics related to health and climate change that have not yet been
addressed formally.

In the case of web portals, may provide a curated source of information.

May give an indication of draft policies or strategies that may be under development
but are not available publicly.

These sources of information do not provide
research findings.

National policies
and strategies

The underlying analysis that has informed policy development is not generally

available publicly. Furthermore, performance monitoring of the action plans that often
accompany policies and strategies in the region is not available publicly. This can make
it difficult to track implementation / enforcement, and therefore difficult to ascertain
relationships between policy implementation and health outcomes, even when the
relevant morbidity and mortality data are available. Researchers have also drawn
attention to the limited ability of governments in the Central Asian republics to monitor
and assess the effectiveness of adaptation measures in laws and regulations (Liu et

al., 2020: 1449). Furthermore, national climate change policies and strategies may not
explicitly mention health measures.

Reviews of policies and strategies may
provide an indication of national priorities,
and there may be some available underlying
data and analysis that could also guide
further research. The few policies that
relate directly to climate and health may
also serve inspiration as other country
policies and strategies are updated and
introduced.
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Table Ill. cont.

Non-print sources (video and film)

The visual element of these resources conveys
messaging in a different way and can provide
visual documentation of certain phenonomena,
complementing printed or electronic literature.

May identify issues that could benefit from
further study.

May introduce voices that are not directly
represented in other literature, such as women in
rural areas.

Funded content or institutional affiliations may
raise issues with objectivity

May be limited in scope or overly general if
directed towards a public audience.

Livestreamed discussions at regional conferences
and meetings are not necessarily archived.
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7.1. Strengths and limitations of the approach taken

Expanding to Russian-language sources increased the available citations, and
moving to grey literature and non-print resources has expanded previous estimates
of climate-health literature (Vakulchuk, 2023) significantly.

The approach was limited by the availability of source material. It is difficult
to draw conclusions or establish association between climate and other factors given
the primary research available, which often consists of conceptual statements or
observational study designs with serious challenges to validity. In addition, this review
did not consider publications or video in languages other than English and Russian,
which is a limitation in the five countries studied. The exclusion of non-digitized print
literature may have also limited the yield of sources, as some materials, particularly
older work and academic publications such as theses may not be available in digital
format in the region.

The following recommendations are provided for future study:

» Promote regional scholarship drawing on donor-funded projects and reports
with a view to publishing findings related to development interventions. These
interventions provide an opportunity to assess the health benefits of climate change
mitigation and adaptation measures. Government initiatives, such as reporting under
the UNFCCC and Paris Agreement and health and climate policy action planning,
also provide opportunities to evaluate the efficacy of climate/health policies and
measures

« Consider some of the traditional areas of regional literature as a starting point
for future research. These disciplines include climate medicine, mountain health and
communities, and occupational health research in hot climates. In addition, ongoing
research on climate change mitigation may also serve as a foundation for the analysis
of health-related benefits of mitigation measures. Countries should also consider
pooling research efforts across countries; current cooperation on the high-mountain
cryosphere and regional studies on air pollution are two examples of ongoing efforts.

« For study design in areas of high interest for countries (heat-related morbidity
and mortality, infectious disease, and cardiovascular disease), control for factors
other than climatic conditions to the extent possible and state study limitations
clearly.

« Consider the heterogeneity of vulnerable populations when designing research
studies. Groups that have been identified in previous research include children, older
people, women, pregnant women, people with existing chronic health conditions,
rural residents, urban residents, low-income groups, high-mountain communities,
areas with severe ecological problems (the Aral Sea region), and areas with low
health security or other factors contributing to low adaptive capacity.
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8. Conclusions

While peer-reviewed literature on climate change and health in Central Asia is
sparse, there are also a variety of additional sources of information that reflect more
than two decades of data collection, analysis, and scholarly effort on the part of many
individuals to move the state of knowledge forward in this area. Grey literature is
broader and richer than previously depicted in reviews of climate change literature
in the region, and this review attempts to summarize and appraise those efforts.

This review finds that both peer-reviewed and grey literature on this topic
must be used with caution. That said, grey literature has a variety of contributions
to make to the evolving understanding of climate change and health in Central Asia.
Topics also varied in different types of grey literature, with media resources providing
unique perspectives on the intersection between health, climate, and gender.

Research and understanding of climate change and health in Central Asia is
at a well-developed state conceptually, with supporting work on vulnerability, but
there is a lack of evidence-based analysis. The next step in a causal inquiry is
more rigorous study that goes beyond anecdotal or general associative relationships
between climate variability and chronic and acute morbidity and mortality. In short,
there is an urgent need for observational studies that will confirm and increase
understanding of climate-health interactions in the region. Governments should
also support this research in support of the policies they are currently developing
and the reports they submit as parties to the UNFCCC and Paris Agreement, and they
should draw on existing research to identify vulnerable sub-regions and groups that
may face disproportionate climate-related health risks.
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1. Introduction'

The following article examines one of the aspects of energy transition -
households’ access to energy and energy use habits. To know these habits is crucial
for designing policies and incentives promoting the adoption of sustainable heating
technologies, as well as for accelerating the transition to a low-carbon heating,
cooling, and cooking environment.

The project region was the Fergana Valley, which spans over parts of the Kyrgyz
Republic, Tajikistan and Uzbekistan. Geographically, it is a relatively compact area
shared by three different countries. It thus provides a good opportunity to study the
differences and similarities of energy use by households living under three different
legislations and three different power supply systems.

The main survey topics were related to the ones generally mentioned in the
literature, i.e. energy poverty, affordability and reliability of energy supply, etc.
The impacts of various energy sources on health were likewise investigated during
the research. Numerous studies have documented the health risks associated with
traditional cooking fuels such as biomass and coal, including respiratory illnesses,
cardiovascular diseases, and indoor air pollution related deaths.

Household energy access is not least determined by socio-economic
characteristics such as income level, education, gender, and employment. In
turn, improved energy access can enhance productivity, enable income-generating
activities, and alleviate poverty. At the same time, demographic characteristics
influence the readiness to transit to new ways of energy use.

A considerable body of literature focuses on technological interventions to
improve household energy access. Thisincludes better access to electricity distributed
via the grid, off-grid electrification solutions such as solar home systems, microgrids
etc., and the adoption of cleaner cooking technologies, including improved cook
stoves, biogas digesters, solar cookers and the like. A range of studies evaluates
the effectiveness, scalability, and sustainability of these technologies in different
contexts. To an extent, the survey also intended to cover these aspects.

Due to the growing concern about climate change and the need to reduce
greenhouse gas (GHG) emissions, environmentally friendly heating solutions
have become a subject of height-ened interest. Electrifying heating systems
and powering them with renewable energy (RE) like wind or solar can drastically
reduce GHG emissions associated with heating. However, this approach relies on

! This article is based on the data from a project initiated by the Central Asia Regional Economic Cooperation (CAREC)
Institute in partnership with the Asian Development Bank Institute (ADBI). The CAREC Institute is an intergovernmental
organization of 11 countries, namely Afghanistan, Azerbaijan, Georgia, Kazakhstan, the Kyrgyz Republic, Mongolia,
Pakistan, the People's Republic of China, Tajikistan, Turkmenistan, and Uzbekistan. The survey was organized by the
Public Opinion Research Institute, Republic of Kazakhstan (PORI). The project was funded by the Asian Development
Bank. The general project report is published at the CAREC Institute’s website (https://www.carecinstitute.
org/publications/new-research-report-reveals-insights-on-household-access-to-energy-in-the-fergana-valley/).
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the decarbonization of the electricity supply to ensure electric heating remains
environmentally friendly. The literature now often mentions heat pumps which are
still costly but can be highly efficient, particularly in moderate climates, and can
utilize RE such as geothermal or air-source heat.

The literature also emphasizes the importance of energy-efficient building
design to reduce heating demand. Strategies such as proper insulation, air sealing,
and passive solar design can significantly lower heating requirements and improve
the total energy performance.

Overall, the literature suggests that a combination of environmentally friendly
solutions tailored to local conditions and resources is necessary to achieve significant
reductions in GHG emissions while ensuring energy security and affordability.

Another topic in the literature is rural vs. urban dynamics. While rural areas
typically face challenges related to infrastructure and poverty, urban ones may
struggle with energy affordability, reliability, and pollution.

Examination of the effectiveness of various policy instruments, regulatory
frameworks, incentives, etc. in promoting energy access represents a highly important
research track. The questionnaire for the Fergana Valley study was developed
considering most of the above-mentioned topics discussed in the literature.

1.1. Other recent studies

The findings of the survey on household energy use in the Fergana Valley are
very much in line with the results of other recent reported studies.

The factors influencing heating choices include income level, education,
and awareness of environmental issues (Bai et al., 2023). Factors influencing
energy-related decision-making also include financial considerations, and access
to information (Brown et al., 2023). House-hold carbon footprints are influenced
by a combination of socio-economic, demographic, and environmental factors (Gao
et al., 2024). Demographic characteristics such as household size, type (urban or
rural), etc. play a role as well. Cultural norms cannot be neglected either (Mbaka
et al., 2019). Consumer attitudes and behavior towards energy consumption play a
crucial role in shaping energy demand (Brown et al., 2023). Consumption patterns
significantly influence household carbon footprints (Huang et al., 2024).

Another major issue is the availability of energy-efficient technologies (Guo
et al., 2023). Access to reliable and affordable energy services is essential for
enhancing households' resilience to climate-related challenges (Deng et al., 2023).
Energy affordability plays a critical role in households' decision-making regarding
clean energy adoption, according to some research results (Li et al., 2023). Rural
households are particularly vulnerable to energy price increases due to lower income
levels and limited access to alternative energy sources (Nie et al., 2024).

At the same time, environmental awareness and climate change policies matter
and have led to changes in energy consumption patterns and reduced CO2 emissions
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in Lithuanian house-holds (Jakucionyté-Skodiené et al., 2023). Rural households in
China showed willingness to pay more for clean heating options (Bai et al., 2023).

Most of the literature is quite optimistic about the potential of policy
interventions to change households’ energy behavior, at least in the longer term, and
if properly designed. Many articles indicate that policy interventions targeting clean
heating adoption in rural areas could be effective in reducing pollution and improving
public health (Bai et al., 2023). They also express the opinion that policy measures
promoting energy efficiency and RE adoption can contribute to mitigating climate
change at the household level (Jakucionyté-Skodiené et al., 2023). Integrated
policies that target both energy access and environmental sustainability goals are
seen to be able to maximize societal benefits and foster sustainable development
(Xin et al., 2024).

Recommendations put forward that policy interventions should aim to influence
consumer behavior by providing incentives and promoting awareness of sustainable
energy practices (Brown et al., 2023). They should focus on incentivizing low-carbon
behaviors and transitioning to renewable energy sources to achieve sustainability
goals (Huang et al., 2024). Policies should leverage behavioral insights to design
effective incentives and nudges that motivate households to adopt sustainable
practices (Caballero et al., 2024).

A substantial role is given to financial incentives to change consumer behavior.
Incentives are seen to play a crucial role in motivating household action towards
energy efficiency and sustainability (Caballero et al., 2024). Policy interventions
should focus on improving energy affordability through targeted subsidies, financing
mechanisms, and income generation opportunities (Li et al., 2023).

Tailoring interventions to address the diverse needs and preferences of
households according to different demographic and other characteristics is essential
for promoting clean energy and sustainability (Mbaka et al., 2019).

Other approaches more strongly emphasize technological preconditions.
Policies should focus on promoting energy efficiency and technological solutions
(Lingyan Li et al., 2023), address disparities in carbon footprints between urban and
rural areas by promoting equitable access to clean energy technologies (Gao et al.,
2024). Localized approaches that account for the specific needs are necessary for
effective energy planning and resource allocation (Guozhu Li et al., 2016).

1.2. Research question

Based on the survey on household energy access and use in the Fergana Valley,
the article strives to answer the question of what determines the choice of energy
source in the target region, and what policy recommendations can be derived from
this research.
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2. Methods and data

The following paragraphs describe the sampling, interviewing methods, and
respondent profile.

2.1. Sample

The survey was conducted among the settlement residents in the Kyrgyz
Republic (Jalal-Abad, Osh and Batken Regions, and the city of Osh), Tajikistan (Sughd
Region) and Uzbekistan (Fergana, Namangan, Andijan Regions) located in or near the
Fergana Valley. The respondents were citizens of the countries sharing the Fergana
Valley, over 18 years old, heads of households or family members making decisions
on financial and household matters. The total of 1,522 interviewees from three
countries partook in the survey, among them 763 male and 759 female household
heads. In the Kyrgyz Republic, 262 male and 260 female heads of house-holds; in
Tajikistan - 245 male and 255 female heads of households; in Uzbekistan - 256 male
and 244 female heads of households participated in the survey.

The survey used a special quota of 50:50 for male and female household
heads to understand the difference in answers in the gender context. The household
members themselves determined the status of the “head” or “member” of the
household responsible for making decision on financial and other household issues
(buying food, paying for utilities, buying fuel, etc.). Previous studies of households
conducted by national and international organizations pointed to a difference in the
behavior of men and women in matters regarding financial costs, fuel costs, etc.
This study has also revealed gender differences.

Table I. shows the basic survey parameters for the three countries.

Table I. Basic sociological research parameters

Country/ Kyrgyz Republic Tajikistan Uzbekistan
Parameters
Survey geography |3 regions and 1 city| 1 region - Sughd 3 regions -
- Fergana,
Jalal-Abad, Namangan
Osh, Andijan
Batke,
City of Osh
Number of 522 500 500
respondents
Age of respondents 18 and older 18 and older 18 and older
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Table I. Cont.
Number of 62 62 62
questions in the
questionnaire
Number of socio- 12 12 12
demographic
parameters
Survey method face-to-face face-to-face face-to-face
CAPI CAPI PAPI
Survey language Kyrgyz, Tajik, Uzbek,
Russian Russian Russian
Sampling error +/-4.38 at 95% +/-4.38 +/-4.38
confidence interval | at 95% confidence | at 95% confidence
interval interval
Refusal rate 561 44 607

2.2. Interview method

The interviews in all three countries were executed using a single method -
face-to-face. In the Kyrgyz Republic and Tajikistan, the interviews were conducted
with the help of tablets (Computer-assisted personal interviews, CAPI), and in
Uzbekistan a paper questionnaire (Pen and paper personal interviews, PAPI) was
used.

2.3. Field work

The survey was held in July-August, 2023, using a single questionnaire that
consisted of the main part and a socio-demographic (age, gender, level of education,
social status, employment) block.

2.4. Respondent profile
The survey respondents were the heads of households or other family
members that were the decision-makers related to energy supply, heating or cooling.
The selection of the respondents was carried out according to quotas that made it
possible obtaining opinions of men and women in equal proportion, and of respondents
of different ages, ethnicity, education, and forms of employment. The questionnaire
was answered by 130 urban and 392 rural residents in the Kyrgyz Republic, 137 urban
and 363 rural residents in Tajikistan, 290 urban and 210 rural residents in Uzbekistan.
Approximately an equal proportion of male and female household heads participated
in the survey.
The survey was conducted using interviews with respondents - heads of
households or family members who decide on matters related to energy supply,
heating or cooling of the house. A total of 1,522 respondents were interviewed:
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522 in the Kyrgyz Republic (262 men, 260 women), 500 in Tajikistan (245 men, 255
women), and 500 in Uzbekistan (256 men, 244 women). The survey was conducted

in July-August 2023.

Table Il. Respondent gender

Answer Kyrgyz Republic Tajikistan Uzbekistan
options
Q-ty % Q-ty % Q-ty %
Men 262 50.2 245 49.0 256 51.2
Women 260 49.8 255 51.0 244 48.8
Total 522 100.0 500 100.0 500 100.0
2.5. Family

The majority of the survey participants had family experience, only 5% of
Uzbekistan is, 11.6% of Tajikistanis, and 13.4% residents of the Kyrgyz Republic
indicated that they had never been married. 81% of respondents from Uzbekistan,
78.7% of respondents from the Kyrgyz Republic and 72% of respondents from Tajikistan
are married. The majority of respondents from the Kyrgyz Republic and Uzbekistan
lived in families of 4 to 7 people, including themselves. The majority of respondents
from Tajikistan lived in families of 3 to 7 people. On average, the families that took
part in the survey in the Kyrgyz Republic had 6 members, in Tajikistan and Uzbekistan
- 5 members.

2.6. Employment

The largest share of respondents were housewives (and some housemen) - 149
women and 6 men, i.e. 155 respondents (29.7%) in the Kyrgyz Republic, 109 women
(21.8%) in Uzbekistan, and 66 women and 18 men, i.e. 84 respondents (16.8%) in
Tajikistan (Table Ill.). Other relatively large groups that participated in the survey
were pensioners (retired), farmers, civil servants, individual entrepreneurs, and
private and public sector employees.
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Table lll. Responses to the question “What is your current employment?”

39

Answer options Kyrgyz Republic Tajikistan Uzbekistan
Q-ty % Q-ty % Q-ty %

| work for myself - individual 32 6.1 61 12.2 23 4.6

activity (sole

proprietorship without hired

employees)

| work for myself 9 1.7 40 8.0 21 4.2

- an entrepreneur

(with hired employees)

Self-employed/do 33 6.3 48 9.6 40 8.0

not have an official/

permanent place of work

Private sector employee 47 9.0 53 10.6 18 3.6

Public sector employee 9 1.7 39 7.8 49 9.8

Civil servant 56 10.7 53 10.6 64 12.8

Student 22 4.2 28 5.6 6 1.2

Pensioner (retired) 74 14.2 46 9.2 126 25.2

Housewife/householder 155 29.7 84 16.8 109 21.8

Unemployed 18 3.5 29 5.8 42 8.4

Farmer 67 12.9 10 2.0 2 0.4

Refuse to answer - - 9 1.8 - -

Total 522 100.0 500 | 100.0 500 100.0

3. Results

3.1. Energy use for heating by type of energy
The main source of energy used by households for heating in the Fergana

Valley strongly differed between the target countries.

Whereas over 70% of the

surveyed households with off-grid heating systems in Tajikistan used electricity, only
13% of households in Uzbekistan and only 6.7% in the Kyrgyz Republic did so (Table

IV.).
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Table IV. Responses to the question “If you have an off-grid heating system,
what energy source do you use to heat your house during the winter season?”

Response options Kyrgyz Republic Tajikistan Uzbekistan
N=466 N=500 N=500

Q-ty % Q-ty % Q-ty %

Hard coal 413 88.6 68 13.6 273 54.6

Fuel oil/diesel - - 2 0.4 3 0.6

Natural gas from 2 0.4 - - 76 15.2

underground pipes

Propane (bottled gas) - - 03 0.6 43 8.6

Electricity 31 6.7 351 70.2 65 13.0

Biofuel (pressed dung) 5 1.1 10 2.0 1 0.2

Kerosene - - - - - -

Firewood 15 3.2 64 12.8 39 7.8

Solar panels

Waste and garbage - - 2 0.4

(rubber, plastic, paper,

etc.)

Total 466 100.0 500 100.0 500 100.0

Note: Only respondents with off-grid or mixed heating answered this question.

At the same time almost 55% of households in Uzbekistan and almost 89% of
households in the Kyrgyz Republic used coal for heating. In Uzbekistan, gas also
played a significant role; and firewood to some extent in all three countries.

An obvious candidate for the explanation of what determines such a choice of
energy sources is the relative price of different sources of energy and the resulting
household spending for them. Preferences related to different demographic
characteristics or different degrees of awareness of the harm fossil fuels can inflict
on the environment or family health could also explain the choice of energy type.

When asked directly about their motives for choosing a specific energy
source, about one-third of respondents across the three countries of the Fergana
Valley indicated the “least financial burden” (Table V.). In the Kyrgyz Republic
and Uzbekistan, the reliability of supply and the presence of the existing heating
systems were frequent responses as well. In Tajikistan, environmental and health
consideration played a larger role than in the other two countries - an explanation
could be that “greener” statements are easier to make when already more heating
by electricity is in place.
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The following parts of the article trace down to what extent the answers to
the direct question are in line with the data generated by the survey on current
energy use and on plans for change.

Table V. Responses to the question “What guides you in choosing your main
heating source?”

Response options Kyrgyz Republic| Tajikistan Uzbekistan
N=466 N=500 N=500

Q-ty % Q-ty % Q-ty %

| choose based on the least 2 0.4 158 | 31.6 80 16.0

harm to

the environment

| choose based on 51 10.9 130 | 26.0 5 1.0

the least harm

to the health of my family

| choose based on the least 144 30.9 143 | 28.6 | 175 35.0

financial burden

| choose based on 192 41.2 33 6.6 140 28.0

the considerations of

uninterruptedness/reliability

of energy supply

Due to the presence of an 77 16.6 - 100 20.0

existing heating system

Difficult to answer - - 34 6.8 2 0.4

Responses recorded based on respondent statements

I'm trying to prepare for - - 1 0.2 - -

winter

Every year there are - - 1 0.2 - -

electricity issues

Total 466 100.0 500 [100.0| 500 100.0

Note: Only respondents with off-grid or mixed heating answered this question.

3.2. Spending on energy by income

To get a first impression of spending patterns, Fig. 1. gives an overview of the
distribution of spending by income brackets. The vertical lines in the histograms
represent the mean for the total sample population of each country. A normal-
density plot is added for reference. As to be expected, poorer households generally
spend less on energy than the more affluent ones; the bulk of the distributions of the
lower-income brackets lie left of the mean in all three countries.
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Kyrgyz Republic: Expenditures on energy (coal+gas+electricity) by income Tajikistan: Expenditures on energy by income
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Figure 1. Expenditure on energy by income brackets.

Table VI. shows that a common feature for all three countries of the Fergana
Valley is that households spend a substantial part of their income on energy. Looking
at the two income brackets in the middle - where midpoints can be assumed to roughly
represent the average income in these brackets - delivers the following results: in
the Kyrgyz Republic, the median expenditure amounts to KGS 2,325 for the lower
of the middle income-brackets. This is as much as 26% of the income bracket’s mid-
point. The respondents of the next higher income bracket indicated that they spent
even 33% (median) of the income bracket’s mid-point on energy. In Tajikistan, the
respective numbers are 27% and 15.5%, respectively, and in Uzbekistan it is 17% in
both income brackets.

Table VI. also confirms that in general more affluent households tend to spend
more on energy than poorer ones. In the Kyrgyz Republic and Tajikistan there is a
significant difference by household income of how much households spend on energy
- with an 0.48% and 5.36% error probability, respectively. However, in the former
the “more than 20,000 KGS” bracket spends less than the “12,001 - 20,000 KGS”
bracket. The result for Uzbekistan is that more affluent households spend more - but
the result is significant only at the error probability of 17%.
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Table VI. Expenditure on energy per month - by income brackets.

Household income
per month

Spending per month on coal, gas, and electricity

Frequency | Median | Mean | Std. Err. [ [95% Conf. Interval]
Kyrgyz Republic (Analysis of Variance: Adj R-squared = 0.0203; Pr > F = 0.0048)
Less than 6,000 0 (0.0%) - - - -
KGS
6,001 - 12,000 KGS | 22 (4.5%) | 2,325 | 2,938 442 2,069 3,808
12,001 - 20,000 175 5,150 | 4,863 202 4,466 5,260
KGS (35.9%)
More than 20,000 276 4,100 | 4,208 167 3,880 4,536
KGS (56.6%)
Difficult to answer | 15 (3.1%) | 4,900 | 4,114 668 2,802 5,426
Total 488 4,450 | 4,382 124 4,139 4,626
(100.0%)

Tajikistan (Analysis of Variance: Adj R-squared = 0.0119; Pr > F = 0.0536)
Less than 800 TJS 15 (3.3%) 295 307 24 259 355
801 - 1,400 TJS 38 (8.5%) 297 311 15 282 340
1,401 - 2,400 TJS [ 90 (20.0%) | 294 308 10 289 328
More than 2,400 186 297 333 7 319 347
TJS (41.4%)

Difficult to answer 120 296 304 6 292 317
(26.7%)

Total 449 296 318 4 309 326
(100.0%)

Uzbekistan* (Analysis of Variance: Adj R-squared = 0.0059; Pr > F = 0.1708)

Less than 1,200 45 (10.9%) | 250 375 36 303 446

thUZS

1,200-2,000 th UZS | 68 (16.5%) 265 345 28 290 399

2,000-3,200 th UZS | 70 (17.0%) | 413 420 32 358 483

More than 3,200 th 197 430 418 17 383 452

UYA (47.9%)

Difficult to answer | 31 (7.5%) 550 447 46 356 538

Total 411 400 404 12 380 428
(100.0%)

KG: Expenditure limited to below or equal to 10,000 KGS per month to cut

off outliers;

TJ: Expenditure limited to below or equal to 600 TJS per month to cut off

outliers;

UZ: *Expenditure in thousand UZS; expenditure limited to between 100th and
1,000th UZS per month to cut off outliers.




4 Q

H. Holzhacker, B. Rakisheva
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Figure 2. Expenditure on energy by gender.
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indicate that in the Kyrgyz Republic and Uzbekistan

households with female heads spend somewhat less on energy than households with
male heads. This is in line with the survey finding that significantly fewer households
of female respondents are in the higher income brackets than households with male

heads (10% error probability).

the energy spending and the household head income by gender.

For Tajikistan, the picture is less clear both regarding

Table VII. Expenditure on energy by gender.
Kyrgyz Republic Tajikistan Uzbekistan
Frequency | Median | Mean | Frequency [ Median [ Mean | Frequency |Median | Mean
Male 247 4,500 |4,545|221 295 319 202 430 428
(50.6%) (49.2%) (49.1%)
Female |241 4,250 |4,216(228 296 317 | 209 330 380
(49.4%) (50.8%) (50.9%)
Total 488 4,450 |4,382|449 296 318 | 411 400 404
(100.0%) (100.0%) (100.0%)
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Households with more members spend generally more than smaller households

spend the most, households with 1-3 people - the least.

Kyrgyz Republic: Expenditures on energy by number of persons in household
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Figure 3. Expenditure on energy by the number of persons in household.

Table VIII. Expenditure on energy by the number of persons in household.

Kyrgyz Republic Tajikistan Uzbekistan
Frequency | Median | Mean | Frequency | Median | Mean | Frequency | Median | Mean
1 1* 8,250 |8,250( 41 (9.1%) 293 302 | 6 (1.5%) 225 292
2 19 (3.9%) | 1,700 (2,775| 15 (3.3%) 274 278 | 36 (8.8%) 318 380
3 33 (6.8%) | 1,750 |2,711|53 (11.8%) | 295 304 |41 (10.0%)| 200 326
4 |72 (14.8%)| 2,950 (3,604 |78 (17.4%) | 296 323 |58 (14.1%) | 326 408
5 118 4,075 (4,231 117 296 322 |89 (21.7%)| 400 412
(24.2%) (26.1%)
6 |98 (20.1%) | 4,750 |4,615|59 (13.1%) | 294 315 |75 (18.2%) | 425 399
7 | 83(17.0%)| 5,500 [5,370| 43 (9.6%) 298 335 |52 (12.7%)| 438 415
8 33 (6.8%) | 5,280 |4,879| 18 (4.0%) 297 345 | 20 (4.9%) | 450 447
>8 | 31 (6.4%) | 5,500 |5,502| 25 (5.6%) 294 316 | 34 (8.3%) 582 481
Total [ 488 (100%) | 4,450 |4,382|449 (100%) | 296 318 411 400 404
(100%)

* Seems to be an outlier.
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While the survey reveals differences in energy spending by income brackets,
gender, and household size, only a small portion of the variance is explained by these
factors; in Table VI., less than 2% of the expenditure variance is explained by income
brackets for all three countries. This leads to the conclusion that the amount the
households in the Fergana Valley spend on energy is not hugely influenced by the
amount of money they can dispose of, even though spending on energy eats up a
substantial part of household income, and some differences exist.

3.3. Spending on energy by the main source of energy used for heating

All three countries of the Fergana Valley demonstrate statistically significant
differences of household energy spending depending on the main source of energy
for heating, as the analysis of variance shows (Table IX.). However, the somewhat
surprising result of comparing the expenditures on different energy sources is that
the average (mean) spending of households that use electricity as their main energy
source is lower than the spending by households that use coal - in all three countries,
notwithstanding that in the Kyrgyz Republic and Uzbekistan coal is the dominant
source for heating. Except for the Kyrgyz Republic this is also the case for the
median.

Table IX. Expenditure on energy per month - by main energy source for

heating
Main energy source Spending per month on coal, gas, and electricity
for heating
Frequency | Median | Mean | Std. Err. | [95% Conf. Interval]
Kyrgyz Republic (Analysis of Variance: Adj R-squared = 0.0895; Pr > F = 0.0000%)
Coal 382 4,581 | 5,137 120 4,901 5,373
(88.4%)
Natural gas from 2 (0.5%) 3,988 5,200 4,400 -3,448 13,848
underground pipes
Electricity 29 (6.7%) 5,720 | 2,324 460 1,420 3,229
Biofuels (pressed dung) | 5 (1.2%) 4,236 2,766 1,066 671 4,861
Firewood 14 (3.2%) | 4,955 | 3,318 957 1,437 5,198
Tajikistan (Analysis of Variance: Adj R-squared = 0.0161; Pr > F = 0.0110%)
Coal 54 (12.0%) 302 340 13 314 367
Fuel oil/diesel 2 (0.4%) 336 336 43 251 421
Propane (gas in 2 (0.4%) 331 331 246 -152 814
cylinders)
Electricity 319 295 318 5 308 328
(71.0%)

Biofuels (pressed dung) | 8 (1.8%) 398 364 28 309 419
Firewood 62 (13.8%) 297 291 9 274 309
Waste and garbage 2 (0.4%) 280 280 71 141 418
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Table IX. Cont.

Uzbekistan* (Analysis of Variance: Adj R-squared = 0.2160; Pr = 0.0000**)

Coal 203 575 531 17 498 563
(49.4%)

Fuel oil/diesel 3 (0.7%) 195 275 88 103 447
Natural gas from 69 (16.8%) 200 283 23 239 327
underground pipes
Propane (gas in 40 (9.7%) 188 224 20 184 264
cylinders)
Electricity 58 (14.1%) 210 313 27 259 367
Biofuels (pressed dung) | 1 (0.2%) 250 250
Firewood 37 (9.0%) 190 280 34 213 348

KG: Natural gas and biofuels omitted from Anova due to low count;

expenditure limited to below or equal to 10,000 KGS per month to cut off outliers;

TJ: *Oil/diesel, propane, biofuels, and waste omitted from Anova due to

low count; expenditure limited to below or equal to 600 TJS per month to cut off
outliers;

UZ: *Thousand UZS; **Oil/diesel and biofuel omitted from Anova due to low

count; expenditure limited to between 100 and 1,000 UZS per month to cut off
outliers.

Fig. 4. depicts energy spending by households that use coal as their main
source of energy for heating versus the spending by households that use electricity
as their main source. The t-test for these two energy sources shows that for the
Kyrgyz Republic the zero-hypothesis that there is no difference can be rejected with
an error probability of 0.00% - with a mean spending of KGS 5,137 on coal and KGS
2,324 on electricity.
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Figure 4. Cont.

Uzbekistan: Expenditures on energy by energy source
Coal Electricity

20
L

Percent
10
.

o

T T T T T T

0 500 1000 0 500 1000
q38

Graphs by q12a

Figure 4. Expenditure on energy by main energy source for heating

In Tajikistan the mean spending is TJS 340 on coal and TJS 318 on electricity,
respectively, the error probability that there is a difference is 4.7%, and in Uzbekistan
the mean spending is UZS 531,000 on coal and UZS 313,000 on electricity, and the
error probability is 0.00%. Thus, households that use coal clearly tend to spend
more in the Kyrgyz Republic and Uzbekistan. This leads to the conclusion that
notwithstanding the rather high emphasis of financial issues in the direct responses
on the motives of energy choice, the relative spending is currently not the decisive
determinant for households’ choice of energy.

3.4. Plans and motives for changing households’ heating systems

Another way of looking at the determinants for the choice of energy is to
investigate plans and motives for changing heating systems. While one could assume
that wealthier house-holds are more likely to change their energy systems than
the lower-income ones because of more financial opportunities, there is no clear
evidence for that. The chi-quadrat test shows little significance for any of the three
countries, and both in Tajikistan and in Uzbekistan even a lower percentage in higher
income brackets have plans to change their heating systems than in lower income
brackets (Table X.).
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Table X. Planning to change the autonomous heating system in the next 5
years - by income brackets

Frequency Plan to change | Don't plan to Total Plan to change,
change % of total
Kyrgyz Republic (Pearson chi2(4) = 1.3009; Pr = 0.729)
Less than 6,000 KGS - - - -
6,001 - 12,000 KGS 5 15 20 25.0
12,001 - 20,000 KGS 53 115 168 31.5
More than 20,000 KGS 73 191 264 27.7
Difficult to answer 3 11 14 21.4
Total 134 332 466 28.8
Tajikistan (Pearson chi2(4) = 3.4099; Pr = 0.492)
Less than 800 TJS 4 14 18 22.2
801 - 1,400 TJS 4 36 40 10.0
1,401 - 2,400 TJS 13 84 97 13.4
More than 2,400 TJS 21 201 222 9.5
Difficult to answer 14 109 123 11.4
Total 56 444 500 11.2
Uzbekistan (Pearson chi2(4) = 0.3039; Pr = 0.990)

Less than 1,200,000 8 39 47 17.0
uzs

1,200,001 - 2,000,000 12 62 74 16.2
uzs

2,000,001 - 3,200,000 14 70 84 16.7
uzs

More than 3,200,000 41 213 254 16.1
uzs

Difficult to answer 8 33 41 19.5
Total 83 417 500 16.6

While the large majority of respondents in all three countries were aware of
the harm that fossil fuels can inflict on the environment and on family health, there
is little evidence that this awareness leads them to plan a change in their heating
systems. The same 28.7% aware and not-aware plan a change in their heating systems
in the Kyrgyz Republic; and in Uzbekistan the percentage is also almost the same - at
20% in both groups (Table XI.). In Tajikistan, where most of heating is already based
on electricity, 11.5% of the ones aware plan to change versus 8.6% of the non-aware;
however, also in Tajikistan the difference is not significant.
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Table XI. Planning to change the autonomous heating system in the next 5
years - by awareness of potential harm to environment and health

Frequency Plan to change | Don't plan to Total Plan to
change change, % of
total
Kyrgyz Republic (Pearson chi2(1) = 0.0623; Pr = 0.969)

Aware 107 266 373 28.7

Not aware 25 62 87 28.7

Difficult to 2 4 6 33.3

answer

Total 134 332 466 28.8

Tajikistan (Pearson chi2(1) = 0.4451; Pr = 0.800)

Aware 46 354 400 11.5

Not aware 5 53 58 8.6

Difficult to 5 37 42 11.9

answer

Total 56 444 500 11.2

Uzbekistan (Pearson chi2(1) = 0.0277; Pr = 0.986)

Aware 54 271 325 19.9

Not aware 28 140 168 20.0

Difficult to 1 6 7 16.7

answer

Total 83 417 500 19.9

Among the households that are inclined to change their heating systems, it is
not coal from which households intend to move away most frequently. In the Kyrgyz
Republic this is electricity, and in Tajikistan and Uzbekistan - firewood (Table XII.).

Table XlI. Planning to change the autonomous heating system in the next 5
years - by main energy source for heating

Frequency Plan to change | Don't plan Total Plan to change,
to change % of total
Kyrgyz Republic (Pearson chi2(1) = 5.5383; Pr = 0.063*)

Coal 112 301 413 27 .1
Natural gas from 0 2 2 0.0
underground pipes

Electricity 14 17 31 45.2
Biofuels (pressed dung) 2 3 5 40.0
Firewood 6 9 15 40.0
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Table XII. Cont.

Tajikistan (Pearson chi2(2) = 9.4894; Pr = 0.009%)
Coal 10 50 60 16.7
Fuel oil/diesel 1 2 50.0
Propane (gas in cylinders) 0 3 3 0.0
Electricity 27 313 340 7.9
Biofuels (pressed dung) 1 9 10 10.0
Firewood 11 46 57 19.3
Waste and garbage 0 1 1 0.0
Total 50 423 473 10.6
Uzbekistan (Pearson chi2(4) = 20.1766; Pr = 0.000*)

Coal 45 228 273 16.5
Fuel oil/diesel 1 2 3 33.3
Natural gas from 11 65 76 14.5
underground pipes

Propane (gas in cylinders) 1 42 43 2.3
Electricity 10 55 65 15.4
Biofuels (pressed dung) 0 1 1 0.0
Firewood 15 24 39 38.5
Total 83 417 500 16.6

KG: *Natural gas and biofuel omitted due to low count;

TJ: *Oil/diesel, propane, and biofuel omitted due to low count;

UZ: *Oil/diesel and biofuel omitted due to low count.

There is some difference in the readiness to change heating systems by the
level of education. In the Kyrgyz Republic and Tajikistan, higher education households
show the highest propensity for change (Table XIll.). However, this is not the case for
Uzbekistan, and for all three countries the outcome is not significant.

Table Xlll. Planning to change the autonomous heating system in the next 5
years - by the level of education

Frequency Planto |Don't plan| Total Plan to
change | to change change, %
of total
Kyrgyz Republic (Pearson chi2(1) = 2.6644; Pr = 0.446)

Incomplete secondary (9 classes) 11 27 38 28.9

Secondary (11 classes) 69 180 249 27.7

Secondary specialized and vocational 21 64 85 24.7

education (college, technical school)

Higher education (specialist, bachelor, 33 61 94 35.1

master, candidate of science, doctor of

science, PhD)

Total 134 332 466 28.8
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Table XIIl. Cont.

Tajikistan (Pearson chi2(2) = 1.3226; Pr = 0.516%)

Incomplete secondary (9 classes) 4 47 51 7.8

Secondary (11 classes) 17 120 137 12.4

Secondary specialized and vocational 11 114 125 8.8

education (college, technical school)

Higher education (specialist, bachelor, 24 163 187 12.8

master, candidate of science, doctor of

science, PhD)

Total 56 444 500 11.2
Uzbekistan (Pearson chi2(2) = 0.7969; Pr = 0.671%)

Incomplete secondary (9 classes) 2 12 14 14.3

Secondary (11 classes) 35 158 193 18.1

Secondary specialized and vocational 28 161 189 14.8

education (college, technical school)

Higher education (specialist, bachelor, 18 86 104 17.3

master, candidate of science, doctor of

science, PhD)

Total 83 417 500 16.6

TJ: *Incomplete secondary omitted due to low count;
UZ: *Incomplete secondary omitted due to low count.

The readiness to change heating systems is almost the same in all three
countries between urban and rural areas: about 26-29% in the Kyrgyz Republic both
in urban and rural areas, 16-17% in Uzbekistan, and 11-12% in Tajikistan. The Chi-
square tests are highly insignificant (Table XIV.).

Table XIV. Planning to change the autonomous heating system in the next 5

years - by urban/rural households.

Frequency Plan to change [Don't plan to Total Plan to change,
change % of total
Kyrgyz Republic (Pearson chi2(1) = 0.4073; Pr = 0.523)

Urban 19 55 74 25.7

Rural 115 277 392 29.3

Total 134 332 466 28.8
Tajikistan (Pearson chi2(1) = 0.0435; Pr = 0.835)

Urban 16 121 137 1.7

Rural 40 323 363 11.0

Total 56 444 500 11.2
Uzbekistan (Pearson chi2(1) = 0.0439; Pr = 0.834)

Urban 49 241 290 16.9

Rural 34 176 210 16.2

Total 83 417 500 16.6
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The results about the plans for changing the heating system are somewhat
more significant for gender than for income, harm awareness or level of education,
and the urban-rural divide - however, with a lower than 10% error probability only
for the Kyrgyz Republic (Table XV.). Male household heads are slightly more likely
to have plans for changing the heating system than female ones: the percentage
of male respondents indicating such plans were between 2.9 percentage points in
Tajikistan and 7.4 percentage points in the Kyrgyz Republic higher than for their
female counterparts. Given that this result is not well explained by any of the other
demographic indicators, it should probably be attributed to some upbringing-based
higher male propensity to “technical plans”.

Table XV. Planning to change the autonomous heating system in the next 5
years - by gender

Frequency Plan to change [Don't plan to | Total Plan to
change change, % of
total
Kyrgyz Republic (Pearson chi2(1) = 3.0731; Pr = 0.080)

Male 77 161 238 32.4

Female 57 171 228 25.0

Total 134 332 466 28.8
Tajikistan (Pearson chi2(1) = 1.0198; Pr = 0.313)

Male 31 214 245 12.7

Female 25 230 255 9.8

Total 56 444 500 11.2
Uzbekistan (Pearson chi2(1) = 2.4458; Pr = 0.118)

Male 49 207 256 19.1

Female 34 210 244 13.9

Total 83 417 500 16.6

There is also some higher tendency among the young population to change
heating systems than among the older one, significant at roughly 10% error probability
only in the Kyrgyz Republic though (Table XVI.).
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Table XVI. Planning to change the autonomous heating system in the next 5
years - by age

Frequency Plan to change |Don't plan to | Total Plan to
change change, % of
total
Kyrgyz Republic (Pearson chi2(1) = 2.5640; Pr = 0.109)

Age 19-45 99 220 319 31.0

Age 45+ 35 112 147 23.8

Total 134 332 466 28.8
Tajikistan (Pearson chi2(1) = 0.0323; Pr = 0.857)

Age 19-45 41 320 361 11.4

Age 45+ 15 124 139 10.8

Total 56 444 500 11.2
Uzbekistan (Pearson chi2(1) = 0.7786; Pr = 0.378)

Age 19-45 46 209 255 18.0

Age 45+ 37 208 245 15.1

Total 83 417 500

When asking household heads directly about the reasons households plan
to change the heating system, the most frequent answer was “problems with the
existing system”, followed by “con-venience”, colder winters, and financial issues
(Fig. 5.). New technical possibilities also played a role. The environment and health
got a count of only 11% in Tajikistan, 7.5% in the Kyrgyz Republic, and mere 2.1% in
Uzbekistan.

100

75 2.1 B Not sure
% 11.0 '—ﬁ
5.5
; s Environmental protection,
80 11.0 health protection
70 12.6 H Availability of a loan
14.7
60 m New access to gas
pipeline/district heating
50 11.0 B Change of temparature in
winter
40 For financial reasons
30
B New technical capabilities
20 (heating level control, etc.)
326 B Convenience, time saving
10 19.6 19.2
0 Problems with the existing
Kyrgyz Republic Tajikistan Uzbekistan system

Figure 5. Answers to the question “What is the reason you are planning to
change your heating system?” (%)
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This outcome is roughly in line with the answers to the question “What guides
you in choosing your main heating source?” shown in Table 5. However, when asked
about future plans, even encountered issues with energy supply in the past seem
not sufficient to induce households to change their heating systems. In the Kyrgyz
Republic, 33.5% of those with problems in the past stated their readiness for change,
significantly more than the 21.6% for the ones not affected (Table XVII.). For Tajikistan
the respective figures are 12.5% and 8.6%, respectively, which is significant only on
the 20% level, however. In Uzbekistan, of the 90% of the respondents who mentioned
encountering challenges with energy in winter only 15.6% intend to change versus
25% of the households without issues (though the number of 13 of households without
problems is small, which might have affected the outcome).

Table XVII. Planning to change the autonomous heating system in the next 5
years - by past problems

Frequency Plan to change | Don't plan to | Total Plan to change,
change % of total
Kyrgyz Republic (Pearson chi2(1) = 7.6211; Pr = 0.006)

Problems in winter 94 187 281 33.5

No problems in winter 40 145 185 21.6

Total 134 332 466 28.8
Tajikistan (Pearson chi2(1) = 1.6578; Pr = 0.198)

Problems in winter 42 295 337 12.5

No problems in winter 14 149 163 8.6

Total 56 444 500 11.2
Uzbekistan (Pearson chi2(1) = 2.9579; Pr = 0.085)

Problems in winter 70 378 448 15.6

No problems in winter 13 39 52 25.0

Total 83 417 500 16.6

4. Conclusions and policy recommendations

As many as 80.5% respondents in the Kyrgyz Republic, 80.0% in Tajikistan,
and 65.0% in Uzbekistan indicated their awareness of the potential harm fossil fuels
can inflict on the environment and on health. Yet, the dominant type of energy for
heating in the Kyrgyz Republic and Uzbekistan is coal, notwithstanding higher energy
expenses by households that use coal as the main source of energy for heating than
by households that use electricity.

A large-scale move towards clean energy use by households will thus require
profound policy interventions.
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The relative price between clean energy such as electricity and coal should be
sharply adjusted in favor of clean energy. This calls for taxes on coal, for example
a sales tax and removal of subsidies for coal and/or administrative setting of price
limits. At the same time, households in the Fergana Valley already spent up to
one-third of their income on energy. In order not to further increase their financial
burden, to cause social hardship, and to trigger a backlash against reforms such as
taxes on coal, households need to be compensated for their higher energy bills by
money transfers to them.

An increasing part of literature - for example Feng et al. (2018) for Latin
America - shows that recycling a relatively small part of fiscal revenues from removing
energy subsidies or from energy taxation could be sufficient to shield vulnerable
households from the effects of energy price hikes. At the same time, the literature
on the impact of energy taxes on residential final energy consumption (RFEC) in the
context of developing countries and “within the integrated framework which takes
into account socio-economic and contextual factors” (Borozan, 2019) is still relatively
limited. This is even more the case regarding sales taxes on coal. However, Parry et
al. (2017) found that ramping up India’s special additional tax (cess) on coal would
“significantly reduce local outdoor air pollution deaths, raise revenue... and is about
the most efficient policy for reducing CO2 emissions”. And Sumarno and Laan (2021)
recommended to the Government of Indonesia: “Simply increase taxes on coal as
a de facto form of carbon taxation”. Further studies on the potential impact of
coal sales taxes in the Central Asian region would be helpful as guidance for the
authorities on what measures should be taken.

Borozan (2019) concludes for the EU that in less energy-consuming countries,
high energy taxes have a stronger impact on residential energy consumption than in
more energy-consuming ones. To an extent, this might also be the case for “higher-
coal-consuming” house-holds, simply because there are fewer actual choices available
due to the lack of appropriate technical solutions, which are also affordable.

Therefore, a new wave of (green) electrification is required to be able to
satisfy the potentially higher demand for electricity from households and other
sectors of the economy such as e- ve-hicles and the production of hydrogen. In fact,
it is already underway in the three countries of the Fergana Valley - in Uzbekistan
with a focus on solar and wind, and on hydropower in Tajikistan and the Kyrgyz
Republic on hydropower. Azhgaliyeva et al. (2021) also found for Kazakhstan and
the Kyrgyz Republic that “access to cleaner and more modern energy infrastructure
such as natural gas pipelines and district heating reduces solid fuel consumption,
especially in rural areas”.

For utilizing each country’s comparative advantages in the generation of
electricity and for facilitating the balancing of supply and demand during different
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seasons and times of the day, closer cross-country cooperation, upgraded grid
connectivity and intensified electricity trading are desirable.

“Gradual and well-publicized reforms are also recommended to give firms and
house-holds time to adjust in anticipation of higher energy prices and to allow time
for strengthening social safety nets” (Parry, 2017). Along with these reforms, timely
information campaigns via the internet, social networks, and other communication
channels about opportunities for using clean and renewable energy sources are
necessary to trigger a broad-based movement towards cleaner household energy use.
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1. Introduction

Hip-hop music is blasting from the speakers, and a DJ in the corner is preparing
to play the next tune. The stalls with products can be seen at the back of the room.
It is a Saturday afternoon and there are plenty of people going around the space of
the event. This is not just a usual fair aimed at selling local products and crafts.
The path towards the stalls is lined with people in green T-shirt uniforms...and huge
collecting bins. The volunteers collect 16 different materials for further recycling
and re-use. This is Darmarka (a combination of darit [gifting] and yarmarka [fair]) a
civic community initiative that aims to popularise recycling and waste management
culture across Kazakhstan. At its core Darmarka addresses a crucial aspect of
environmental campaigning in Kazakhstan, i.e., that a conscious waste management
is key to improving the ecology in the urban settings and a primary aspect to raise
awareness of individual behaviours and their impact on environment.

Darmarka is among several environmental initiatives that have started in the
past few years in Central Asia. The effects of climate change are more acutely felt in
Central Asia every year and the public is increasingly conscious about environmental
problems in the region and globally (Sabyrbekov, Overland, & Vakulchuk, 2023).
However, instead of focusing on campaigning and raising public awareness like
many past environmental initiatives in the region, the new wave of organisations is
pivoting towards civic community initiatives and even eco-entrepreneurship. In that
way, environmentalism becomes a catalyst of ethical community work and ethical
business rendering a wider community impact.

This paper investigates these themes through the case-study of Darmarka and
other eco-projects in Almaty bringing together literatures on environmentalism, civil
society, and ethical business and social entrepreneurship. The goal of the paper is
to demonstrate how the current eco-initiatives are propagating waste management
and utilising the sense of ‘doing good’ to benefit larger community. Therefore, these
initiatives also bridge the gap between the lack of legislation and governmental
programmes in the areas of waste management and upcycling. The paper starts by
giving an overview of existing literature and introduce key concepts that will be in
use throughout. It will then progress to describe the methodological framework and
the case study of Darmarka, concluding with reflections on how such initiative brings
together socio-economic issues with environmentalism and promotion of circular
economy and a sustainable lifestyle.
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2. Literature review

Climate change is a major concern for national governments in Central Asia.
Thus, the governments are part of international and regional initiatives to alleviate
the effects of climate change and signatories to several global pledges, such as the
Paris Agreement, to give an example (Costa Buranelli, 2023). At a national level,
the revision of environmental codes and strategies for environmental protection are
implemented, often with the support from international organisations (Peyrouse,
2022). Despite these efforts the lack of public awareness about environmental
issues is a concern and a challenge for the alleviation of effects of climate change
(Peyrouse, 2022, p. 27). Limited education on ecology at school or university levels
also affects the ability to raise public consciousness of issues like pollution, recycling,
and general climate change basics.

With respect to wate management, it is important to understand national
policies for it and what the governments are doing to tackle this issue. Waste
management in Central Asia is one of the significant issues in environmental policies
and is a multifaceted topic. Industrial waste creates significant environmental
concerns for the whole region, and result in soil and water contamination that further
impacts agriculture, livestock, and local eco systems (Peyrouse, 2022). Similarly,
the common practice of bringing household waste into landfills located outside the
urban centres results in the contamination of land, water, and air due to occasional
fires. Air pollution is already a major environmental problem in the main cities
across Central Asia, where concentration of harmful particles are exceeding by many
times any average normal levels (Peyrouse, 2022, p. 8). Furthermore, the increase
in urbanisation and continuous exponential growth of the household waste poses a
major issue to the environment and natural habitat, unless dealt with appropriately.
This is a common problem in Central Asia and something that the governments are
struggling with. Thus, for example, in Kyrgyzstan the World Bank is supporting a
program to modernise the waste management and landfill management around
Bishkek (Tskhay, 2023).

In Kazakhstan, the government first initiated programmes of waste sorting
by providing separate bins for paper, plastics, and general waste on the streets and
collecting plastic bottles in Almaty. One of the issues in the collection of sorted waste
isin fact its proper sorting, so that it can be then reused and recycled. In the absence
of such proper waste recycling culture, the existing infrastructure remains idle, and
businesses are required to buy the materials from abroad. Thus, while landfills in
urban centres get more packed, the waste recycling centres are not utilised to the
full capacity.
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Waste management often refers to the stages of 3Rs - reduce, recycle, re-use.
It is crucial to pay attention to this, for as we progress in this paper all these stages
will appear. Thus, recycling refers to the process of transforming the waste into
something else or degradable material. Re-use refers to the ability to utilise whole
or parts of the waste into something else, for example using spare parts of electrical
appliances or converting glass bottles into art objects. Upcycling is another notion
that can signify this process. Reduction of waste refers to the conscious behavioural
change to limit consumption, for example using reusable cups for coffee instead of a
single-use plastic/paper ones.

Civil society has long been involved in environmental campaignhing and
promotion of safer ecology in Central Asia. Such major environmental problems as
the Aral Sea protection, water management of transboundary rivers, and protection
of natural habitat, have dedicated NGOs and international networks (Farmer &
Farmer, 2001). Several recent studies reflect on the development of environmental
movements, eco-activism, and environmental behaviour in Kazakhstan. In their study
Kuzembayeva et al. (2017) argue that before 1985 it was almost impossible to start
any initiatives due to the Soviet political regime (Kuzembayeva et al., 2017, p. 95).
Even though later there were some prominent movements that gained international
attention and actually caused significant changes like the “Nevada-Semipalatinsk”
movement against nuclear activity, authors suggest that because of the economic
crisis, attention of the population and the government was given to the economy, not
ecology (Kuzembayeva et al., 2017, pp. 95-96).

A growing literature on environmental movements also draws on the
tensions between government and civil society and the challenges of environmental
campaigning (O’Connor, 2022). This follows an established line of enquiry on the
operation of civil society in authoritarian context in Central Asia (Adibayeva, Saari,
& Utarbayeva, 2023; Buxton, 2009; Knox & Sharipova, 2024; Peyrouse, 2022). The
political aspect of civil society activities in the region are given more attention by
scholars. Thus, for example Adibayeva et al. (2023) studied environmental initiatives
through the prism of political movements, and focused on conservation, protests,
and sustainable development campaigns. Adibayeva et al. (2023) mention several
campaigns that they consider as successful in raising environmental awareness in
Kazakhstan such as “Green Activist”, “Green Academy”, “The Altyn Dala Conservation
Initiative”, “Zhasyl Kazakhstan”, “Eco-Damu”, “Tazalyk”, The Green Economy
Financing Facility for Kazakhstan (GEFF). Moreover, in their study on the Kok-Zhailau
case (a part of a national park near Almaty that is facing extreme pollution and is
argued to become a ski resort), the authors have demonstrated how through years of
campaigning and negotiations with both private and public bodies, the eco-activists
were successful to secure the preservation of Kok-Zhailau (Adibayeva et al., 2023,
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p. 22). It is important to note that, as Kumar (2022) states, the participation in eco-
movements is limited due to prevailing concern about economic issues that occupy
more the general public in Kazakhstan.

The focus on waste management is not done by chance, as numerous studies
have shown a grim situation with recycling. One study uses national statistics on
waste management in Kazakhstan, where the authors found that only 2.6% of all
waste in Kazakhstan is municipal waste (which is mostly household waste), whereas
waste from mining industry and electricity and gas industries accounts to 68% and
15% correspondingly (Serikova, Baidakov, & Syrlybayeva, 2020, p. 2). According
to them, in 2018 about 25% of the municipal waste was transferred to third-party
organizations/waste recycling plants, and this number is increasing each year from
2015 to 2018 (Serikova et al., 2020, pp. 3-4). However, out of this 25% only 4.8%
is reported to be recycled. The authors suggest three solutions for this problem:
“control over the application of laws in the waste management field, change people’s
ecological behaviour, and the availability of a secondary resources market” (Serikova
et al., 2020, p. 6).

Review of the current literature on the topic revealed that previous studies
do not address ethical considerations of the population of Kazakhstan in the context
of eco-activism. In other words, reasons for environmental movements and civil
engagement are not being analysed from the perspective of ecological ethics
(Elegbede, Sanni, Mekuleyi, & Afolabi, 2023; Palmer, McShane, & Sandler, 2014).
Especially, as the later part of this article will present, the new wave of eco-initiatives
is utilising the charitable aspect together with commercial activities in promoting a
more sustainable lifestyle and instillation of eco-friendly behaviour.

It is helpful to look at literature and global examples of social entrepreneurship
and civil society initiatives in the area of sustainability and environmentalism.
Definition of social enterprises includes the alignment of commercial profit with
social impact, where that impact can be described as “achieving its social mission
that will help alleviate societal problems and produce environmental benefits”
(Kamaludin, Xavier, Amin, & Xavier, 2024, p. 31; Santos, Pache, & Birkholz, 2015,
p. 39). For Austin, Stevenson and Wei-Skillern (2006) social entrepreneurship is
linked to use of business opportunities for the “creation of social value for meeting
the basic and long-term needs of society” (Groma & Licite-Kurbe, 2021, p. 233).
These two definitions represent a general pattern in the discussions about social
entrepreneurship and point at the business activity and acumen directed at creating
social value and long-term social impact. It is the social entrepreneurs that fill the
market gap in addressing the social needs, and the ability of being closer to the
community level allows them to make a greater impact. The flexibility, creativity,
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and social awareness paired with business models are the qualities that position
social entrepreneurs to achieving results (Kamaludin et al., 2024, p. 29).

Another important factor in the operation of social entrepreneurs is
their mission (Austin et al., 2006). The guiding priciniples and mission help social
entrepreneurs to focus on social impact and perform in a more targteted manner.
Relying on extensive networks and by mobilising resources, social entrepreneurs can
grow and learn, thus being more agile and proactive in their approach and activities
than established corporations and/or governements (Kamaludin et al., 2024, p. 29).
In fact, it is acknowledged in the literature that social entrepreneurs are filling that
gap left by government institutions (Hill, Kothari, & Shea, 2010).

To summarise the above presented discussion indicates that climate
change and environmental issues do have an impact and concern local pouplation
in Kazakhstan. This is also shown in the operation of multitude of environmental
campaigns and projects. Yet, the present paper aims to move beyond the study
of environmental civil society and campaigns, and utilise the concept of social
entreprenurs in application to the new wave of initiatives that promote circular
economy and sustainable lifestyle. This further contributes to the study of the topic
os enviornment and sustainability in the urabn context in Central Asia, as well as the
impact and development of grassroot movements.

3. Methodology and data collection

The paper takes a case study as a research strategy to explore the connection
between recycling promotion and social entrepreneurship on the example of
Darmarka - a civic community initiative in Almaty. The case study methodology
allows to present an in-depth analysis of a phenomena within its natural setting and
to utilise multiple data collection methods (Priya, 2021). Therefore, the example
of Darmarka was selected specifically to explore the way civic community initiative
develops and how its organisers connect it to environmentalism and waste recycling
culture. This exploratory case study of Darmarka project is designed to bring fresh
view on the impact of civic community initiatives and social entrepreneurship in
Central Asia and, thus, to foster new research studies in this area.

As the paper attempts to explore the notion of social entrepreneurship and
sustainability promotion in the region, the methodological design was constructed
to fit such purpose. The data collection for this article was done through a mix
of participant observation, interview, and social media posts review methods
conducted over the period of two months in 2023 and 2024. Participant observation
happened on December 9, 2023 when the Darmarka event was organised in one of
the exhibition halls in Almaty. The organisers of the event were notified in advance of
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my observation, with minimum intervention on behalf of the author. The observation
was necessary to take notes of performativity, and interactions between visitors,
volunteers, entrepreneurs, and organisers. An in-person conversation with organisers
of Darmarka was held during the event. In addition, two structured interviews
with Darmarka organiser and community projects partnering with Darmarka were
conducted online through fixed set of questions that addressed the main themes,
discussed later in this article. A small sample of interviewees and the structured
nature of questions allowed the authors to build a narrative of evolution and logic
behind civic community initiatives as a foundation for a larger and longitudinal
study in the future of this phenomena, which is deemed suitable in social science
research (Crouch & McKenzie, 2006). The respondents answered question at their
own pace and were not interrupted in order to preserve a “story-telling” nature of
the conversation. Below is a set of questions presented to interviewees:

1. Tell us about how you founded your company/initiative. How did the idea
come about? What were you motivated by?

2. What are your goals for this project? What principles do you use to guide
your project?

3. Tell us about cooperation with other organizations. How do joint projects
begin?

4. What plans and dreams do you have for the future?

5. What results are you proud of and why?

6. What difficulties have you encountered and continue to experience in your
project?

7. Describe in your own words the social awareness of the population about
ecology and recycling issues?

8. Do you think your project is contributing to changing people's recycling
habits and zero-waste lifestyle?

9. Why is the social aspect of the project, especially the charitable aspect,
important to you?

A review of social media posts and videos from Darmarka social media profiles
on Instagram was also conducted to gather some information and see the engagement
of the internet audience, as well as how organisers are promoting their events and
values in the digital space.

As this is an exploratory case study, the methodological framework was
designed to capture the main details of the Darmarka evolution and its links with
waste recycling promotion. Moreover, the fact that this is not a longitudinal study, it
only gives a glimpse on the main attributes and achievements in the time the study
was conducted. The limitation of this study due to the length of data collection and
number of respondent interactions is obviously reflected in the number of inferences
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that this paper presents. Hence, a further longer fieldwork with participation in
multiple events would be needed to capture change and continuity and especially to
capture the influence on people’s behaviour from participation in Darmarka events
over time.

4, Data analysis

To understand the path that Darmarka, as an initiative went through, it is
crucial to understand its origins. Darmarka is a civic community project with a motto
“BTopasn m3Hb Bewen” (“second life of clothes”). The idea of Darmarka is not new
and there were already existing initiatives like, clothes swap or garage sale. However,
the goal of such initiatives was to expand the lifespan of items and provide a platform
for clothes and goods exchange, whereas Darmarka wanted to go beyond that. The
format of Darmarka together with its name was brought to Kazakhstan by Russian
eco-activist and trainer Roman Sablin, whose goal is to spread the knowledge about
sustainability and connect like-minded eco-community. The first Darmarka event was
organised in December 2017.

Darmarka started as a small community event and eventually grew to monthly
eco-action project, where people can bring their unwanted items, recycle, and buy
eco-products, as well as learn and gain knowledge, and exchange opinions with like-
minded people, therefore, have a sense of belonging to a larger community. It is
important to note that the Darmarka project is a non-commercial activity that does
not gain profit and is supported through sponsorships and volunteer work. Most of
the promotion for the event and the project itself is achieved through social media
channels like Facebook and Instagram.

Adistinctive point that sets apart Darmarka from other environmental projects
is its charity component. The merging of clothes swap and support to people in need
is an innovative way to “do good” and promote a more sustainable lifestyle.

“Through collaborations with other initiatives, civil society, and eco-projects,
we find like-minded people, and learn about their needs. Therefore, we, for example,
can purposefully collect items for pet shelters or provide clothes to low-income
families affected by floods in other regions of Kazakhstan.” (quote from Darmarka
organisers) Such flexible approach and ability to provide help and address social
needs is directly linked to the social entrepreneurs ability to act as change agents
(Lehtimaki, Sengupta, Piispanen, & Henttonen, 2021, p. 175). In this respect, there is
a combination of social and economic issues together with the support for a circular
economy (Lehtimaki et al., 2021, p. 175).

The focus on local actions and the work on that scale is explained due to limited
resources and human capital. However, such concentration on a local community
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level, also is supported by the literature that acknowledges the role of social
entrepreneurs or as Lehtimaki et. al (2021, p. 172) calls them ‘social bricoleurs’, are
needed to address local needs and act as change agents.

One of the aspects of social entrepreneurship is value creation, either at a
product or societal levels (Hlady-Rispal & Servantie, 2018). In the case of Darmarka,
the ethical component is at the heart of the project, and the ability to help people
is a guiding principle of the social projects that are partnering with Darmarka.

“The project is also aimed at future generations, the fact that we can live a
better planet for the next generation. The awareness that one individual can make a
difference and inspire others to follow and be mindful of the environmental impact
we are living to the next generation.” (quote from Darmarka organisers)

This is a common sentiment among the environmentalists that focus on the
moral responsibility to care for the planet for the sake of future generations.

One of the main challenges for the operation of such projects as Darmarka
is a lack of stable funding. Similarly, other social entrepreneurs that execute non-
commercial projects share this challenge. Access to funds to support operations,
stuff salary, and ability to grow, is critical for building a sustainable project. Thus,
the lack of support from government or other commercial organisations creates a
challenging environment to operate.

Another challenge connected to the previous one, is staff retaining and
increasing human capital. Reliance on volunteer work has its advantages and
disadvantages. Yet, for a sustainable activity one needs project manager, social
media managers, stakeholder engagement managers, which also requires stable
office space and meetings scheduling.

Lack of infrastructure in Kazakhstan for waste recycling is an obstacle for many
to get involved in it. The necessity to recycle household waste in multiple locations
of recycling centres creates an inconvenience for local population, and thus, many
are not motivated to sort and recycle their waste, as was discussed previously in
this paper. The fact that Darmarka events can provide a platform for recycling or
different types of household waste at the same place is of great advantage. Moreover,
the collected waste also saves time to producers and craftsmen for then reusing it
for their purposes rather than them collecting it by themselves.

In the discussion with the organisers of Darmarka about their goals and
mission, they said the following. “The main goal is to raise awareness about over-
consumption, especially pertaining to textile industry and its environmental impact.
This is achieved through two stages. At first, a person collects the unwanted items
of clothing to bring to Darmarka and in this process reflecting on his/her individual
consumer choices and habits. People notably bring new or rarely used items, which
demonstrates unsustainable consumption patterns. Secondly, while being at the
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event, people see how much stuff is brought and the sheer volume of unwanted
items, and hence reflect on the overall consumption habits in society. These two
trigger points have an immense effect on people.” In their study Sarbassov et al.
(2019, p. 12) highlighted the fact that active citizenship position and high degree
of environmental awareness were one of the two most rated motivations for waste
recycling among respondents.

On the basis of the quotes shared by the Darmarka’s organizers, one can
argue that there are three functions in relation to waste management that Darmarka
organizers fulfil: raising awareness, waste collection, support of local craftsmen
and demonstration of upcycling opportunities. First, information sharing through
social media and onsite campaigns serve as a primary aspect of changing people’s
behaviour. By demonstrating what, how, and how easy it can be to recycle materials,
the organizers present the public with a clear message that anyone can (and should)
recycle.

Second, the actual collection of waste that cannot be recycled through other
means simplifies the act of recycling. The single location recycling also facilitates
the likelihood of people bringing goods for recycling, rather than spending time on
traveling to different spots.

Third, the presence of craftsmen and local businesses that use upcycling
techniques presents a direct visual experience of how waste can be transformed
and utilized in a different manner, and by extension reducing the overall pollution in
urban landfills.

As the Instagram post from the Darmarka profile states the last event on March
17, 2024, the organisers managed to collect 1,775 kilograms of household waste
(paper, carton, plastic of different types, aluminium cans, tins, glass, batteries,
electric waste, expired medicines, and mercury-containing items). More than 1,500
kilograms of clothes were collected and then sent to people in need in the village
of Qaraoi in Ile region. 182 used books were sent through the partner community
project to the prison libraries. The visitors of the event had an opportunity to buy
products from 16 different eco-businesses. These numbers represent not only the
volumes of unwanted items that people brought to the event. More importantly,
however, these items that could have ended up in the landfill were transferred to
those in need and thus contributing to the circular economy and charitable causes.

My participant observation revealed the interesting example of families that
come with kids to Darmarka. Children collect and sort their unwanted toys and
consciously want for their toys to bring joy to other kids, as well as enjoying a
possibility to choose a new toy for themselves. Thus, there is a generational learning
component of importance of helping others and being conscious of consumption habits.
This phenomenon is discussed largely in the literature as intergenerational ethics and
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is particularly being applied in the discussion of climate change and environmental
preservation (Nolt, 2017). Moreover, through the presence of programs of transferring
unwanted items of clothing, books, vinyl, and others, at Darmarka events to those
in need, a charitable component of the event, it relates to the ethical components
of environmentalism, such as compassion, altruism, respect, appreciation, and value
that are discussed by scholars (De Groot, Drenthen, & De Groot, 2011; Palmer et al.,
2014; Sandler, 2017).

The above-mentioned findings can be supplemented by the results of the
several studies which looked at local residents’ behaviour in waste recycling in the
urban context in Kazakhstan. Thus, for example, the study by Sarbassov et al. (2019)
analysed environmental behaviour through surveys of around 3,000 people living in
Astana. Both had some similar findings. Zhidebekkyzy et al. (2023) found out that one
third of respondents sort their waste in two categories, while results of the survey by
Sarbassov et al. (2019) showed that around 24% of respondents sort their household
waste. Both studies revealed that environmental behaviour depends on gender and on
the place of residence, where females tend to “sort more” than males, and residents
of big cities tend to have a higher level of waste sorting than those from the suburban
areas (Zhidebekkyzy et al., 2023; Sarbassov et al., 2019). However, the two groups
of authors have differences: for Zhidebekkyzy et al. (2023), environmental behaviour
also depends on the level of education, whereas for Sarbassov et al. (2019) a crucial
component is age, with older people tending to be more active. Furthermore, the
local residents themselves are not aware on the process of waste recycling, as was
demonstrated by the study conducted by Zhidebekkyzy et al. (2023, p. 48) and that
indicates a huge knowledge gap in this area.

This gap is, however, partially covered by other authors. In one study by
Sarbassov et al. (2019), most of the respondents (61%) said that their motivation
for active participation in waste sorting activity was active citizenship, while the
most demotivating factors were lack of facilities for waste collection (47%) and
lack of effective public awareness campaigns (31%). In another study, the reasons
for the lack of environmental awareness were stated to be lack of environmental
education and government passivity (Kumar, 2022). Furthermore, Adibayeva et al.
(2023) note that there is lack of specific government policies and funding to support
development in the field of eco-activism as well as low level of civic engagement in
the implementation of eco-projects.

By promoting Darmarka days as eco-action and an event that goes beyond just
waste sorting, through lectures on sustainability, crafts workshops, and craftsmen
and eco-products fair, the organisers appeal to a wider audience. Thus, the goal is
that more people would join Darmarka not for waste sorting, but by participating in
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it they will be more motivating to bring the waste for the next eco-action. Therefore,
a process of socialisation is at play and a peer-to-peer learning. Cooperation with
local government also plays a role in the organisation of the eco-events and is used
to have a win-win effect. There is a learning aspect, where government officials
learn about the recycling and eco-projects and the needs of the community and local
entrepreneurs, and the organisers receive the support for logistical issues of event
management.

5. Regional implications

There are wider regional implications from initiatives like Darmarka in
popularising waste management and sustainable behaviours. First of all, Darmarka
events are held in other Central Asian cities and across Kazakhstan. This is an
indication of the spread of the project and its potential impact beyond the capital
cities. The first Darmarka event in Tashkent was organised on 23 December 2019 by
an environmental community project called Hashar week (Shulepina, 2019). The fair
dedicated to the swap of clothing, books, and toys was the first attempt to instil a
sense of reducing the waste and extending the lifecycle of items. Similar events now
occur on a regular basis in Tashkent and provide clothing and other household items to
vulnerable groups. The American University’s Centre for Civic Engagement organises
eco-events in Bishkek and raises awareness about sustainability and climate change
(AUCA, 2024). They also organised Darmarka event as part of their Eco-Day project
with the clothes being donated to an orphanage at the end.

The fact that Darmarka events are picked up across Central Asian region is an
indication in the change of the societal awareness of the issues pertaining to climate
change and sustainable lifestyle. It is important to indicate that these events are not
stand-alone initiatives but rather part of a larger projects that focus on promotion of
sustainable behaviour, like Hashar week (Tskhay, 2023). Thus, Hashar week project
regularly organises collection of household waste, such as paper, plastics, and metals,
and public lectures to raise awareness on the benefits of and ways for recycling'. The
existence of Tazar mobile application, which helps connect citizens with recycling
points and educates them on how to recycle household waste in Bishkek, allows to
further promote sustainable lifestyle behaviour (Trevor, 2021).

As Darmarka events in Central Asia are yet at the nascent stage and still
require time and opportunity to grow. The challenge of upscaling these events in
the region inevitably is linked to financial and human capacity limitations. In order
to host regular events and extra activities such as public lectures and masterclasses
to further promote the educational component of the Darmarka activities, a steady

! For more details on the events organized by Hashar week, please refer to their Instagram profile
page.
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flow of funding and personnel is necessary. At the same time, the grass-root nature of
these initiatives indicate a way of raising public awareness about waste recycling and
upcycling, thus, having a direct point of influence on societal behaviour. Fabienne
Bossuyt (2023) believes that the initiatives operating at a local community level
have tremendous potential for implementation of climate resilience and adaptation
practices, therefore improving environmental situation in the region. She especially
focuses on the self-reliance aspect of community initiatives to curb the inefficiencies
and restrictions of national governments.

6. Conclusion

This paper delved into the issue of recycling and waste management in Almaty,
and the promotion of recycling culture through civic community initiatives. The case
of Darmarka represents an example of social entrepreneurial campaign that aims at
bringing social change and using creative and innovative ways for addressing societal
needs, as well as creating opportunities for local initiatives and businesses.

Darmarka achieves a three-pronged outcome through the organisation of
the community event in Almaty. It collects and sorts for further reuse and recycle
household waste, raises public awareness through lectures and by encouraging for
further recycling, and supports eco-entrepreneurs and the use of local and ecological
products. This distinguishes this initiative from the government institutions and
allows it to achieve results that would not be possible to be accomplished at the
public policy level. Darmarka and its organisers directly identify and respond to
social needs, communicate with local public, and instil recycling behaviour through
socialisation. All of these would be hard for the government institutions to achieve
due to their bureaucratic nature and concern with national policies.

Studies on social entrepreneurs and their impact, especially in promoting
environmental causes in Central Asia, are given small attention in the literature
(Tskhay, 2023). The growth of similar start-ups and community initiatives that bring
together businesses and civil society are indicative of a cultural shift and more
creative and innovative ways of campaigning. Therefore, a comparative and an in-
depth study on the proliferation of social entrepreneurs in the region would expand
our understanding of these actors, and their societal role.
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1. Introduction

Although the amount and scope of studies examining climate change impact
on Central Asian societies are limited (Vakulchuk et al., 2022), this region has become
increasingly important for researching the link between environmental degradation
and human (im)mobility (Blondin, 2018; 2022). In general, studies on climate change
impact for Central Asia are still limited and inadequate (Hijioka et al., 2014) and
require more comprehensive analysis on how the variability in global climate affects
different sectors across the region. The percentage of scholarly articles that are
focused on climate change in Central Asia is significantly low compared to other
topics concerning the region in the last decade. In a timeframe between 1991 and
2021 and a sample of a total 13,488 journal articles in eight key journals for Central
Asia research, researchers detected only 33 articles (0.24%) discussing climate change
or a related topic. (Vakulchuk et al., 2022). Such scarce academic scope and interest
in the topic of climate change in Central Asia leads to unjustified neglect of a very
important realm of research that otherwise could reveal multifaceted analysis of
intertwined climate factors that affect different areas of study, ranging from socio-
economic, political, security and migration studies. Moreover, the significant gap in
research on the human dimensions of climate change, including impacts on humans
and climate adaptation further prevents a deeper comprehension of climate change
- human migration nexus in the Central Asia region.

Central Asia, a landlocked region, consisting of five countries - Kazakhstan,
Kyrgyzstan, Tajikistan, Turkmenistan, and Uzbekistan- is considered a climate “hot
spot” prone to negative consequences of global warming that range from natural
disasters, food scarcity, landslides, floods to climate migration and even immobility of
people trapped in hazardous areas that are usually located in already impoverished,
rural areas. In most of the region semi-arid to arid climate is present while there
are also parts with a mountainous climate, which makes Central Asia susceptible
to extreme weather events such as droughts, melting glaciers, and other natural
disasters. Insufficient research on the impact of climate change in the Central Asia
region is surprising especially taking into consideration the conclusions that this region
is highly vulnerable to the changing nature of global climate and heavily exposed to
various environmental hazards (Lukyanets et al., 2020). Due to observed increase
in average annual temperature across the region (Clement et al., 2021), combined
with the climate characteristics that vary from arid and semi-arid to mountainous
climate, many natural disasters, including droughts, glacier melting and floods (Hu
and Han, 2022), might become inevitable, more frequent and devastating.

In Central Asia, more than a half the population resides in rural regions whereas
agriculture represents an important part of rural livelihoods. However, due to rather
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gloomy predictions that the Central Asia region will be severely affected by climate
change (Reyer et al., 2015), these rural areas and agricultural productivity might be
under serious pressure and threat (Liu et al., 2020). Consequently, such tendencies
can lead to increased mobility of people from rural to urban areas and abroad, but
at the same time impoverish further already poor rural households and restrict their
movements to more friendly environments. Mobility and migration are very common
in Central Asian societies, including internal and migration across the borders. Labor
migration is also notable within the rural population and many find Kazakhstan and
Russia as a major job opportunity hub for acquiring enough means to send home their
earnings (Clement et al., 2021). Climate change can intensify migratory flows within
and across countries in Central Asia by provoking an environmental crisis and forcing
local populations to migrate.

According to the World Bank's report, the number of climate migrants could
reach 216.1 million by 2050 globally. Concerning the Central Asia subregion, the report
suggests that in every of three projected scenarios, the region will experience an
increase in climate migration to a varying degree. Thus, in the pessimistic scenario,
the region is expected to record 2.4 million (3.4 percent of the total population)
climate migrants, while in the more inclusive development scenario, that number
would be 1.9 million (2.5 percent of the total population), and in the more climate-
friendly scenario, 1.7 million (2.4 percent of the total population) (Clement et al.,
2021). It is expected that climate change will increase migration, usually within the
countries and rural to urban migration. For that reason, it is important to assess
all possible aspects of the climate variability-migration nexus in order to draw
conclusions on more comprehensive predictions and solutions.

The objective of this paper is to examine how climate warming affects
concurrently human mobility and immobility in rural areas of the Central Asia region
and thus contribute to scarce research on the nature of the relationship between
rising temperatures and human migration as well as inability to move in the case of
a particularly vulnerable subregion.

2. Central Asia as a Climate Change “Hotspot”

Central Asia is among hotspot regions that are highly susceptible to the
adverse effects of rising temperatures (Haag et al., 2019). Due to the region s vastly
dry and semi dry areas with some mountainous parts, “the natural ecosystems of
Central Asia are very sensitive and vulnerable to climate variability” (Zhou et al.,
2015). It is estimated that out of 400 million hectares in Central Asia, two-thirds
represent drylands where even the slightest climate pressures can cause significant
negative consequences to the environment and local populations (Quillerou et al.,



CENTRAL ASIAN JOURNAL OF SUSTAINABILITY AND CLIMATE RESEARCH (2024) 3(1): 74-95 @ 77

2016). According to the 2022 IPCC report, Central Asia has already experienced large
increases in temperature extremes while decreased precipitation and increased
evapotranspiration observed in the region have contributed to drought conditions
(Shaw et al., 2022). The IPCC report (Shaw et al., 2022) also mentions that the
glaciers in Central Asia have been decreasing and additionally worsening the water
scarcity and supply issues.

Studies suggest that the Central Asia region will experience raising
temperatures significantly above the global average due to its arid and semi-arid
climate that creates highly drought-prone conditions in vast areas of the region (Liu
et al., 2020; Reyer et al., 2017). Although it is projected that the rise of annual mean
temperature will vary across the region, the expected warming will be significant in
each Central Asian country. According to the Representative Concentration Pathways
(RCP) 8.5 group, annual temperature between 2040 and 2059 will increase by 2.75°C
in Kazakhstan, 2.55°C in Kyrgyzstan, 2.65°C in Tajikistan, 2.27°C in Turkmenistan,
and 2.37°C in Uzbekistan (Clement et al., 2021 in ICRC, 2021). Regional warming
might put an additional stress on agricultural communities and further impoverish
already affected rural areas in the region.

Climate map of the region shows a diversity of climate characteristics ranging
from cold desert to temperate continental climate (Figure 1). Climate across Central
Asia includes moderate to cool winters, with mean temperatures ranging from -3°C
to 20°C and warm and hot summers with average temperatures differing from 20°C
to 40°C (ICRC, 2021). Present variety in climate throughout the region makes regional
trends at the level of districts and valleys to differ greatly (Haag et al., 2019).
However, meteorological data collected since the end of the 19th century reveal a
constant raising of annual and winter temperatures in this region (Lioubimtseva and
Henebry, 2009). Other studies suggest that this trend will continue in the 21st century
at a rate which is above the global mean increase (Mannig et al., 2013; Hu et al.,
2014), which can lead to a series of environmental risks and adverse consequences
in agricultural areas.
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Kdppen-Geiger climate classification map for Central Asia (1980-2016)
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Figure 1. Koppen - Geiger climate classification map for Central Asia (1980-
2016) (Beck et al., 2018)

It is predicted that the warming trend will consequently result in a higher
evaporation in the basin oases causing growing aridity and a notable retreat of
glaciers in the mountainous areas resulting in floods (Yu et al., 2019). There are
already negative signs of increased temperatures that cause growing aridity in the
region. In 2021, Central Asia experienced an extreme agricultural drought that
damaged many crops and caused a deadly effect on livestock. Jiang and Zhou (2023)
argue that this episode of serious drought is not an isolated or independent event
but a consequence of a dryer trend over the past half century in the region. Melting
glaciers, as one of the outcomes of increasing mean temperature, lead to changing
water cycles across Central Asian countries. Important mountain ranges of the
region such as the Pamir, Altai and Tian Shan Ranges have already recorded alarming
decreases of glaciers (Glantz, 2005; Hijioka et al., 2014). Central Asia’s glaciers are
under significant pressure because they are melting faster than the global average.
According to Rounce and others (2023), the region s glaciers could shrink considerably
and experience a loss of 75 percent of their 2015 mass by the year 2100. Predictions
suggest that Central Asia will become drier and hotter that will cause changing
climate configuration of the region and bring serious environmental challenges to the



CENTRAL ASIAN JOURNAL OF SUSTAINABILITY AND CLIMATE RESEARCH (2024) 3(1): 74-95 @ 79

most affected areas. Beck et al. (2018) predict that in the period from 2071 to 2100
arid hot areas will significantly increase and affect southern countries of Central
Asia, especially Turkmenistan and Uzbekistan, while polar tundra and polar frost
areas in the south east will almost disappear suggesting dramatic glacier shrinkages
and consequently issues with water supplies in the affected regions (Figure 2).

Koppen-Geiger climate classification map for Central Asia (2071-2100)
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Figure 2. Koppen - Geiger climate classification map for Central Asia (2071-
2100) (Beck et al., 2018)

Retreating of glaciers might be also responsible for triggering serious floods and
landslides in the region, affecting road infrastructure, livelihood of densely populated
areas and migration from affected parts. Some studies suggest that a considerable
number of internal migrants migrate for environmental reasons, including mudslides
and landslides, floods, hazardous waste and desertification (Jaeger et al., 2009). For
instance, the heavily populated and fertile Fergana Valley region is in particular risk
of experiencing grave natural disasters such as floods and mudslides, since glaciers
surround the valley to the south, the east and the north, which can intensify out-
migration from the region (Reyer et al., 2015). Although the melting of glaciers in
the short run can bring greater water availability for some communities, in the long
run and particularly in the lowlands, with expected increasing aridity, there will be
more frequent and more damaging floods and mudflows, as well as increase in water
pollution (Kull et al., 2022).
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Water availability plays a significantly important role in agricultural areas.
Land productivity depends on irrigation and any disturbance including climate change
can decrease agricultural output and force affected populations to migrate to more
secure areas. The arid and semi-arid parts of Central Asia heavily depend on water
supply. However, in the past three decades, this region has suffered from uneven
distribution, over consumption, and pollution of water resources causing serious
water supply issues and hindering regional sustainability and growth (Yu et al.,
2019). With accelerated effects of climate change, water management will probably
encounter more issues due to the need for intensified cross-border cooperation and
rational usage of remaining water resources.

Most of the major Central Asian rivers and lakes represent trans-border water
bodies. Currently, the mountainous regions in Tajikistan and Kyrgyzstan, as places
where many regional rivers originate, have enough water for domestic use, however,
countries such as Uzbekistan, Turkmenistan and Kazakhstan suffer from water scarcity
(Yu et al., 2019) Due to uneven distribution of water resources in the region, trans-
border water management cooperation is crucial. However, political rivalries and
conflicting economic interests among five Central Asia countries continue to maintain
a harmful practice of regional water mismanagement (Howard and Howard, 2016).
Dramatic shrinkage of the Aral Sea over the years is an example of how irresponsible
irrigation practices and poor water management between countries in the region
can harm the local environment (Yu et al., 2019). It is less likely that the countries
of Central Asia will start putting more effort in trans-national water cooperation,
especially considering their history of water mismanagement. Prolonged water crises
can lead to increased out-migration because of its deteriorating effects on local
livelihoods, development and security.

Researchers predict that the population living in hotspots that will be
particularly affected by climate change will increase for Tajikistan, 55.4 % in
Uzbekistan, 41.3 % for Turkmenistan and 31.3 % for the Kyrgyz Republic (Reyer et al.,
2017). Rising temperature combined with projected increase of population exposed
to climate change will probably increase incidents of drought, prolonged dry periods
and poverty rates, which consequently might reduce agricultural productivity and
put many rural households in a very vulnerable position.

3. Methodology and Data

This research relies on a non-systematic literature review incorporating
assessment of available, although scarce, academic and research studies and reports
discussing the topic of climate mobility in Central Asia. A great source of information
and data, especially in terms of migration and remittances-related statistics, poverty
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data and agricultural productivity information, has been collected from World Bank
development indicators databases (World Development Indicators, 2019, 2021).
Reports of international and development organizations and agencies, such as IPCC
(Hijioka et al., 2014, Shaw et al., 2022), World Bank (Clement et al., 2021), and
Asian Development Bank (Chapman et al., 2021), also contributed as a valuable
source of information on current climate change impact and migratory trends across
the region. Process of collecting information mostly relied on excessive online search
concerning climate change, environmental degradation, rural migration and climate
justice in Central Asia and beyond. Most commonly used key search words and
phrases were “climate change”, “rural migration”, “climate -induced migration”,
“(im)mobility”, “Central Asia”, etc.

Several extensive studies on climate change impact and environmentally-
induced migration in Central Asia (Reyer et al., 2017; Blondin, 2018, 2021) have been
a great source of information that were available online and in English language at
the time of writing this research paper. . Such studies also helped in discovering more
valuable articles and research through following their referencing work ranging from
general studies on climate change impact to case studies focusing on the climate
risk and tendencies assessments reports of a single or group of countries. However,
even after extensive research and search for articles and reports lack of scholarly
attention and research on climate-induced mobility in Central Asia has remained
evident. As Hermans (2024) concludes that even though in the past two decades,
research on climate change and migration has been widely conducted, but limited to
Africa, South Asia, and the United States, Central Asia continues to be “a major blind
spot in climate-migration studies”, thus, leaving “critical knowledge gaps”. Although
some research limitations related to language and only desk-based research might
have affected the paper s overall comprehensives, still the issue of knowledge gap in
the field of climate change impact on migration in Central Asia remains problematic.

4, Lack of Research on Climate-Induced Migration in Central Asia: Overview and
Reasons

The Central Asian countries have already experienced serious environmental-
induced migrationissues. In Kyrgyzstan, between 1992 and 1997, at least 17,000 people
had to move from their place of residence because of landslides, mudflows, floods
and earthquakes (Sulaimanova, 2004). In 1996, about 100,000 people were forced to
resettle due to a severe environmental crisis in the Aral Sea region alone (Small et
al., 2001 in ADB, 2012). Furthermore, during the drought period between 1999 and
2001, that is deemed to be responsible for a regional widespread unemployment,
about 273,000 people from Karakalpakstan, an autonomous region in Uzbekistan



82 ©  Miholjcic-lvkovic

(about 20% of the region’s total population), migrated to Kazakhstan and to the
Russian Federation in search of more prosperous economic and job opportunities
(Glantz, 2005 in ADB, 2012).

Central Asia has been traditionally sending region and rural to urban migration
has been a common trend for a long time. The region represents a strong source for
one of the most steady and large-scale external migration outflows in the world, only
in 2021 it accumulated around USS 15 billion in remittances (Figure 3). Many Central
Asian countries perceive remittances as a necessary financial lifeline and migration
as an effective strategy for alleviating countries’ poverty. For instance, remittances
in 2020 accounted for around a third of GDP in the Kyrgyz Republic and Tajikistan
(Ratha and Ju Kim, 2022).
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Kazakhstan Kyrgyz Uzbekistan Turkmenistan Tajikistan Central Asia
Republic (no data)

Figure 3. Personal remittances, received (current USS) in 2021
(World Bank, World Development Indicators, 2021)

Itis difficult to assess the number of labor migrants from Central Asia, many work
illegally or cross the borders multiple times for the purpose of conducting seasonal
jobs or do not report migration within the country. As a result, labor migration from
Central Asian countries remains typically undetected in both home countries and
in the main destination country - Russia. Moreover, to identify the number of rural
migrants is even more challenging due to the lack of data and the aforementioned
reasons. There are only estimations that most Central Asian migrant workers are
from poorer rural areas who are under greater pressure to obtain necessary means
for living due to impoverished economic situation and unstable land productivity in
the rural environment (Jung and Newson, 2022).
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Both internal and migration across the borders in Central Asia are perceived
mostly as economically driven necessity. Poverty, lack of job opportunity, low
income and limited access to agricultural land are usually identified as major factors
for out-migration, whereas climate change is largely neglected and overlooked.
However, all of these factors can be repercussions of climate variability (Blondin,
2018). Environmental change inevitably interacts with a range of economic, social,
demographic and even political factors, making assessing its effect on migration
flows more arduous.

Moreover, absence of information and knowledge on climate change effects
among the local population represents a significant challenge for researchers to
conduct surveys and interviews concerning climate-induced mobility in rural Central
Asia. Even though in some cases, the local population might be aware of environmental
issues in their places of residence, connecting such issues with the decision to migrate
remains complex and unclear. The 2016 IOM study on environment, climate change
and migration in the Kyrgyz Republic questioned 500 households about the reasons
motivating people from their village to migrate. While 27% selected unemployment
as a main reason for mobility, some chose environmental reasons such as landslides
(12%), drought (11%), floods (9%), land degradation (4%) and climate change (3%)
(Chandonnet et al., 2016). Local populations in rural areas often recognize social and
economic factors as responsible for migratory dynamics in the area of their residence
while perceiving environmental factors as mostly a contributing reason for mobility.

The chronic underinvestment in research and lack of financial support,
especially to young scientists and researchers in the Central Asian countries also
impose constrains on conducting and developing more comprehensive research on
climate change-migration nexus in Central Asia (Suleimenov, 2021). Xenarios et al.,
(2019) draw attention to the negative effects of the scientific and infrastructural
vacuum created after the end of the Soviet-era that contribute to knowledge gaps in
climate-glacier-water and hazard interactions especially in the Pamir and Tien Shan
mountains areas prone to climate-induced distress.

5. Rural Migration and Climate Change in Central Asian Countries

More than half of the population in Central Asia resides in rural areas (Figure
5). Majority of rural inhabitants work in the agricultural sector and depend on its
productivity. With growing risk of droughts and other natural disasters caused by
climate change, agriculture is under serious threat of decreased output, food scarcity
and poverty directly affecting rural residents in the region. Climate variability can
intensify migration within a country, especially rural-urban mobility that plays an
important role in overcoming the burden of poverty in rural areas of Central Asia.
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World Bank (Clement et al., 2021) reports that climate change mostly affects and
intensifies internal movements and that, in the best-case scenario, Central Asia will
still have 1.7 million climate migrants by 2050.
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Kazakhstan Kyrgyz Republic Tajikistan Turkmenistan Uzbekistan

Figure 4. Share of rural population in the Central Asia region in 2021, by
country (World Bank, World Development Indicators, 2021)

Although scarce data concerning the share of people migrating from and within
Central Asia hinder research on regional migration trends, tracking remittances and
exploring independent research efforts about migration flows in particular Central
Asian countries, can help mapping some common mobility trends and their causes.
According to the World Bank (Clement et al., 2021) remittances play a significant part
in some of Central Asian countries’ GDP, helping impoverished households to meet
their basic needs. Sending money from abroad by migrant workers, employed mainly
in Russia, contributes to the livelihoods of poor communities in rural areas, (Clement
et al., 2021). Many Central Asian countries perceive remittances as a necessary
financial lifeline and migration as an effective strategy for alleviating countries’
poverty. For instance, remittances in 2020 accounted for around 30 % of GDP in the
Kyrgyz Republic and Tajikistan (Ratha and Ju Kim, 2022).

Itis difficult to assess the number of labor migrants from Central Asia, many work
illegally or cross the borders multiple times for the purpose of conducting seasonal
jobs or do not report migration within the country. As a result, labor migration from
Central Asian countries remains typically undetected in both home countries and
in the main destination country - Russia. Moreover, to identify the number of rural
migrants is even more challenging due to the lack of data and the aforementioned
reasons. There are only estimations that most Central Asian migrant workers are
from poorer rural areas who are under greater pressure to obtain necessary means
for living due to impoverished economic situation and unstable land productivity in
the rural environment (Jung and Newson, 2022).
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A significant share of Central Asians lives in poverty and in rural areas that
often lack proper infrastructure, resources and power to resolve many vulnerabilities,
inter alia, environmental degradation and ongoing adverse climate change effects.
According to Asian Development Bank Data (2021), 25.3% of the total population
in Kyrgyzstan still lives below the poverty line. In Kyrgyzstan, labor migration
is notable, particularly in rural regions where poverty is especially persistent
(Khashimov et al., 2020). Being one of the most remittance-dependent nations in
the world, Kyrgyzstan heavily relies on its labor out-migration that represents an
important and usually a major source of income for rural households in particular.
Environmentally-related hazards such as drought, land and mudslides, flash floods,
and glacier lake outburst floods are very common in the country, which increases
vulnerabilities and risk exposure for many rural households (Chapman et al., 2021).
The Third National Communication of the Kyrgyz Republic report (2016), identifies
the agriculture, water management, and energy sectors as most exposed to harmful
effects of climate change, while women, children, rural and poorest communities
remain the most vulnerable parts of population to climate variability in the country.
Considering current migration trends, slow development process and anticipated
climate-driven increase of floods and landslides, it is expected to witness an increase
in rural-urban as well as external migration in Kyrgyzstan.

Similar to Kyrgyzstan, Tajikistan suffers from a high rate of poverty and
unemployment. Although Tajikistan has experienced significant reduction in poverty
and improvement of economic conditions in the past decade, yet more than quarter
of the total country's population lives below the poverty line and the economy cannot
cope with the growing population in terms of job creation and more stable economic
environment (World Bank, 2022). This mountainous Central Asian country is highly
vulnerable to climate change and environmental disasters, which can exacerbate
already serious economic challenges and encourage migration especially from rural
areas. The World Bank (2022) estimated that in the period from 1992 to 2016,
natural and climate-related calamities inflicted GDP losses of around USS$ 1.8 billion,
affecting almost 7 million people in Tajikistan. In the country, the rural population
represents a highly significant percentage of the total population (72.27%), while
agriculture remains a main sector for employment in rural areas (Chapman et al.,
2021). Hofman (2021) argues that a high level of external migration in Tajikistan
is predominantly a consequence of the lack of meaningful domestic employment
opportunities and a response to hardships in rural areas of the country. Moreover,
Hofman adds that rural-urban migration is less common due to lack of substantial
employment opportunities across the country. It is estimated that the increased
drought periods caused by climate change will have indirect impacts on agriculture
and direct effects on potable water supply that will consequently negatively affect



86 ©  Miholjcic-lvkovic

some of Tajikistan’s poorest communities (Chapman et al., 2021). Even though the
poverty rate in Uzbekistan (11.5%) is lower compared to Kyrgyzstan and Tajikistan,
this country suffers from water scarcity and population growth that in the near future
can represent a serious challenge and cause increased eco-migration. It is one of the
most populous country in Central Asia (Khashimov, 2020) with the population of the
republic increasing an average of 650 - 700 thousand people annually; following the
current trend, it is estimated that Uzbekistan’s population will reach 39 million by
2030 (Eureporter.org, 2021). However, experts suggest that such population increase
will also raise water demands by 18-20% and add additional pressure to the already
scarce water supply in the country (Eureporter.org, 2021). Another factor that makes
Uzbekistan highly vulnerable to climate change impact is that 78% of the country’s
total area is desert, which increases risks of prolonged periods of droughts and
water scarcity (Climateadaptationplatform.org, 2021). Rural to urban migration will
probably increase in the foreseeable future, especially due to estimations that the
Ferghana Valley in Uzbekistan and Tajikistan, as well as southern Uzbekistan along
the Amu Darya will become hot spot pockets reflecting projected reductions in water
availability and agricultural productivity (Clement et al.,. 2021).

Despite being one of the most developed country in the Central Asia region,
Kazakhstan suffers from a negative net migration (Khashimov, 2020) and is also
susceptible to adverse climate change impacts. Kazakhstan’s Seventh National
Communication and Third Biennial Update Report (2017) recognizes the agricultural
sector, water resource and human health as most vulnerable to climate change in
the country. The joint report of World Bank and Asian Development Bank on climate
risk in Kazakhstan (Chapman et al., 2021) expects that increased droughts in the
country might reduce crop yields, cause death of livestock, endanger drinking
water supplies, and accelerate the process of soil degradation. Considering current
migration trends and expected adverse climate change impact, it is highly likely that
Kazakhstan s rural areas will be the most affected and prone to internal as well as
external migration.

Due to the tight state control over media and information services in
Turkmenistan, it is very difficult to acquire any official data including the country's
migration statistics. However, this Central Asian country, similar to other countries
in the region, has experienced a negative migration net ever since the collapse of
the Soviet Union (Khashimov, 2020). Turkmenistan, as most of the region, is highly
dependent on water supply because of its arid climate. Land scarcity is another
serious issue that affects Turkmenistan since about 80% of the country is covered by
desert (Duan et al., 2019). Even though this country is rich in oil and gas resources, it
remains an underdeveloped, primarily rural country with the majority of population
depending on agriculture whose livelihoods are especially vulnerable to climate
change (Lioubimtseva et al., 2014).
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Reyer and others (2017) argue that climate change might intensify internal
mobility of people in Central Asia as well as from the region to the Russian Federation.
The rural-urban migration research has received little attention in the region; few
infrequent scholarly work reveal connection between migration and environmental
degradation, which can be considered as an important breakthrough in eco-migration
studies in Central Asia. These rare studies on climate mobility in rural parts of
Central Asia suggest that internal migration can be intensified with deteriorating
irrigation and water supply scarcity (Bekchanov and Lamers, 2016), as a repercussion
of food scarcity (Aleksandrova et al., 2014), or by the subsequent adverse change
of decreased agricultural labor productivity (Reyer et al., 2017). These worsening
environmental processes can all be attributed to climate change to various extent.
Agriculture, as one of the important sectors of the economy across the region, is
highly exposed and vulnerable to the adverse effects of climate change. According to
World Bank data in 2019, the share of agriculture in the GDP of the countries in the
region accounted from 4.5% to 25% (Figure 4), exposing a rich diversity of agricultural
production in Central Asia.

Kazakhstan  Kyrgyz Republic Tajikistan Turkmenkstan Uzbekistan

Figure 5. Agriculture, forestry, and fishing, value added (% of GDP) in 2019
(World Bank, World Development Indicators, 2021)

Rural population is directly affected by changes in agricultural productivity
and they are first in line to experience any repercussions of changing land cultivation,
such as reduced income or food shortages. Decreased agricultural yield usually
causes income reduction in agricultural areas that consequently leads to increased
rural poverty, and eventually to intensified rural migration (Christmann at el.,
2019). However, the effect of climate change for agriculture does not necessarily
have to be negative. Some estimations suggest that rising temperature could have
a positive impact on cooler and northern areas of the region including extended
growing season, expansion of the land available for agricultural production and
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higher agricultural output (Liu at el., 2020). In such an optimistic scenario, areas
with increased agricultural productivity might increase in-migration and reduce local
mobility by providing better and more secure livelihoods with enhanced land outputs
(Blondin, 2018). Nonetheless it is not possible to assess with certainty to what extent
such changes may contribute to rural-rural movements or rural-urban mobility to
the northern parts of the region (Reyer et al., 2017). Agriculture in Central Asia will
be exposed to various challenges as well as opportunities due to climate variability,
including changes in migration trends within the region.

6. Rural Immobility

Even though adverse effects of climate change can increase out-migration,
especially internal migration, there are concerns that the most vulnerable will stay
put, suffering the most due to lack of resources to move or simply because they feel
attached to the land and communities of their residence (Blondin, 2018). Involuntary
as well as voluntary immobility in the context of climate change deserves greater
attention especially in studies concerning eco-migration in Central Asia.

Lack of mobility in the region is particularly evident in the poorest rural areas,
which are most affected by natural disasters and changing climate. Some research
suggests that the poorest who are highly exposed to food insecurity, water deficit
and thus most vulnerable to adverse effects of climate change, usually are more
likely to remain trapped than to migrate to more prosperous environments (Zaveri
et al., 2021; Zickgraf, 2019). In Central Asia, women and children in rural areas
are especially vulnerable to climate variability due to increased male-migration
and greater exposure to hazard-prone areas. For instance, women residing in rural
areas of Kyrgyzstan with frequent floods and landslides incidents are forced to be
more involved in agriculture and livestock activities because of considerable male
migration, which places them in more unsafe situations (Kelly et al., 2013). The poorest
rural dwellers in Central Asian countries, besides being among the most exposed
to negative consequences of ongoing climate change, are also more susceptible to
the risk of involuntary immobility due to lack of means to migrate or absence of
information on mobility options and the possible risks they are faced with.

Voluntary immobility phenomenon has recently acquired more scholarly
attention, especiallyin the context of ongoing debate regarding negative consequences
of climate change on rural communities in Central Asia (Blondin, 2018; 2021). The
variety of cultural, emotional, spiritual, and social bonds can form a strong feeling
of place attachment (Blondin, 2021) that often plays a critical role in the decision
to remain rather than move to less affected areas. Blondin (2021; 2022). Many
locals are not keen to migrate because they develop a strong bond to their place
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of residence and local communities. The notion of the watan (homeland) for some
Tajik local population is highly significant that migration is perceived as the ultimate,
unfavorable solution, exercised only in cases of extreme environmental incidents.
Some households, if they are eventually forced to move, decide to relocate closest
to their previous place of residence in order to maintain the social and emotional ties
to their villages (Blondin, 2018).

Several studies suggest that gender can have a significant influence on
immobility (Schewel, 2019), especially in the context of climate risks (Tripathy
Furlong at el., 2022), emphasizing separated gender roles that perceive women
as those who stay behind being responsible for maintaining households and taking
care of children and elderly members of their families, while men migrate in search
for better economic opportunities. Although some countries of Central Asia have
experienced increased feminization of migration (Asel, 2020), mobility is still male
dominated across the region. Through the prism of the immobility dimension, women,
children, elderly and poorest rural dwellers remain the most vulnerable category
to climate risks across the region, regardless if staying put is reality based on a
voluntary or involuntary reasoning.

7. Concluding remarks

Adverse changesin the habitual human environment provoked by global warming
that range from abrupt and disastrous to long-term and gradually deteriorating
ones, can exacerbate rural economic and security situations, prompting affected
populations to migrate or at least consider moving to a more bearable environment
(Lukyanets et al., 2020; Jager et al., 2009). Although some studies suggest that the
evidence for a connection between migration and climate change is largely frail
mostly due to gap in the knowledge base and the complexity and abundance of other
push and pull factors that dictate migration flows alongside environmental change
(Reyer et al., 2015; Asian Development Bank (ADB), 2012), there are still strong
conclusions that environmentally-induced migration will become more prominent and
that many countries, including Central Asian countries, have already been affected
by this phenomena

Due to its geographical position and climate configuration, Central Asia is
significantly prone to the climate crisis consequences. In addition, this region is
susceptible to both internal and external migration that may intensify in the
future because of deteriorating environmental conditions especially in rural areas.
Researching climate migration has become a significantly important area of study
because of its global reach and effect. However, studying the climate change-mobility
nexus in Central Asia represents a great challenge for various reasons. First of all,
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lack of data and research on the impact of climate change in the region, which might
be contributed to the general lack of interest due to more pressing socio-economic
and political issues affecting Central Asian countries. Furthermore, finding a solid
proof for a connection between migration and climate change is a challenging matter
not only due to gaps in the knowledge base but also because of the complexity and
abundance of other push and pull factors that dictate migration flows alongside
climate variability.

Recent research study on eco-migration predicts that Central Asia, even in
the most optimistic scenario, will experience intensified climate migration in the
foreseeable future (World Bank, 2021). Moreover, the region is already considered a
climate hotspot with rising temperatures considerably above the global mean. Rural
areas and populations in particular are expected to bear the majority of negative
consequences of climate change because of their dependency on agricultural
productivity that can be affected the most by the ongoing climate crisis with more
frequent and devastating natural disasters. Since more than a half of the Central Asian
population resides in rural parts who are highly exposed to intensified environmental
degradation, the volume of rural out-migration will probably increase. Across the
region, climate change will bring increased aridity and intensified melting glaciers
that can force many households to consider moving to more bearable environments.

While researching the climate mobility trends in Central Asia, it is important
to include situations where impoverishment or other social and emotional bonds
prevent people from migrating despite apparent environmental risks and hazards.
Often the most vulnerable parts of the population such as women, children and
elderly in affected rural areas are faced with lack of mobility either due to gender or
poverty reasons. Migration in Central Asia is still male dominated while women usually
stay behind to tend the households in environmentally insecure areas. Involuntary
immobility in the context of ongoing climate crisis should therefore be equally
considered when drafting development and adaptation climate agendas. However,
voluntary immobility, based on a feeling of attachment to the place of residence or
origin, is also present in some remote rural areas in the region and important for
further research.

Climate change does not affect everyone equally and not everyone is equally
responsible for the climate crisis. However, often the poorest, rural inhabitants who
are more exposed to devastating natural disasters and at risk of being forced to
migrate or trapped in their place of residence, unjustifiably suffer more from negative
consequences of climate variability. Being highly susceptible and vulnerable to climate
change impact as well as to climate (im)mobility trends and climate injustice, the
rural population in Central Asia should receive greater scholarly attention in climate
change and eco-migration research.
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The study aimed to evaluate the economic and financial viability of a
coal mine methane (CMM) utilization project in Central Kazakhstan,
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demonstrating a methodology for similar initiatives. The analysis was
based on the 2013 project proposed by the US Environmen-tal Protection
Agency (EPA) that intended to capture methane emissions from six coal
mines for electricity generation, yet was never implemented. The
study’s relevance stems from Kazakhstan's 2030 methane pledge, recent
progress in the country's climate change-related policy, mineworker
mortality in 2023, and the shift of mines ownership. Building upon  coal mine methane, cost-
the technical specifications of the 2013 US EPA project, this research benefit analysis, economic
em-ployed standard financial and economic cost-benefit analysis =~ model, Kazakhstan,

(CBA). The financial model utilized a traditional discounted free cash ~ energy policy

flow approach, while the economic model in-corporated additional

factors like the value of statistical life (VSL), shadow pricing, as well as

benefits associated with mitigating ozone health impacts, crop damage,

mine ex-plosion risks, and CO2 emissions. The economic model has

indicated a positive net pre-sent value of $243 mln and 42% internal rate

of return. The financial analysis also sug-gests potential profitability

under fair electricity and carbon pricing market conditions. To assess

project robustness under varying economic and financial assumptions,
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the study included a sensitivity analysis. The research has likewise
leveraged prior CMM-related studies in Kazakhstan and provides valuable
guidance for analyzing similar projects. In addition, it also highlights
the need for certain adjustments in the current legislation to incentivize
such projects, as well as to promote environmental sustainability and
social development by mitigating methane emissions, which aligns with
Kazakhstan's climate goals.
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1. Introduction

A series of methane explosions at Central Kazakhstan’s coal mines between
2021 and 2023 claimed 57 lives. Such incidents highlight not only the human cost
but also the safety risks associated with uncontrolled methane release during coal
mining (Kucuk & Ilgaz, 2015). Echoing similar events from 2004-2011 with 104
casualties as shown in Table I., these accidents prompted the Kazakh government to
push for a change in the ownership of ArcelorMittal Temirtau JSC (AMT) that resulted
in ArcelorMittal, an international steel group, selling its stake to a local investor in
2023, and the company's rebranding as Qarmet JSC (Qarmet) (GMK Center, 2023).

Table I. Explosions at AMT coal mines in 2004-2023.

Mine Accident Fatalities Injured Date
reason
Lenina Methane 23 3 2004
explosion
Lenina Methane 41 12 2006
explosion
Abayskya Methane 30 - 2008
explosion
Tentekskaya Coal and gas 5 - 2008
blast
Tentekskaya Coal and gas 3 1 2009
blast
Kuzembayeva Coal and gas 2 - 2010
blast
Abai Gas and coal 6 2 2021
blast
Kazakhstanskaya Fire 5 - 2023
Kostenko Methane 46 - 2023
explosion
TOTAL 161 18

Local news sources in Kazakhstan (Tengrinews, 2023).

Beyond the immediate human cost, methane is also recognized as a potent
greenhouse (GHG) gas with a global warming potential (GWP) of 28-36 and 84-87
times that of CO2 over 100 years and 20 years, respectively, a significant increase
from earlier estimates (US EPA, 2023). The coal mining industry is one of the major
contributors, accounting for roughly 11% of global methane emissions from human
activities (Miller et al., 2013; Schwietzke et al., 2016).
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Recognizing the urgency of reducing methane emissions, international efforts
are underway. Discussions like these in Miller et al. (2021) deem methane a “super
pollutant”, as well as emphasize capturing methane from various sources and
improving agricultural practices. Implementing such strategies, alongside a global
methane agreement, could significantly reduce near-term warming. Following
COP26, the Glasgow Climate Pact solidified the international commitment to this
goal, aiming for 30% reduction in methane emissions by 2030; and was followed
by the Global Methane Pledge (GMP) endorsed by over 120 countries collectively
responsible for 50% of global human-caused methane emissions (UNEP & CCAC, 2022).

The Republic of Kazakhstan (RK), a country possessing vast energy resources,
is well-positioned to contribute to these efforts, and has committed to 30% reduction
in methane emissions by 2030 at COP28 (GMP, 2023). As the world's 9th largest
country, Kazakhstan boasts substantial oil, natural gas, and coal reserves, making
it a significant actor in the international energy market. However, its domestic
electricity supply is poorly diversified, with aging power-generation assets heavily
relying on fossil fuels (KEGOC, 2022). Local supply often struggles to meet demand,
with peak periods requiring imports, primarily from Russia (Kursiv Media, 2023).

Recognizing the need to diversify energy sources and enhance environmental
protection, Kazakhstan has set ambitious renewable energy (RE) goals - the country
aims for 50% of its 2050 energy supply to come from renewables and nuclear, ultimately
achieving carbon neutrality by 2060 (President of the RK, 2023). KEGOC, the national
grid operator, has outlined these goals within the framework of the Energy Balance
of Kazakhstan until 2035. This plan assumes expanding the installed generation
capacity up to 44 GW by building new renewable and traditional generation systems
LS (2023).

One promising diversification avenue lies in utilizing coalbed methane (CBM),
a natural gas found in coal seams. Kazakhstan possesses abundant CBM reserves
estimated at 2.0-4.3 tn m? (Wang et al., 2024). Yet, CBM remains largely untapped,
presenting a unique opportunity.

This context highlights the timely opportunity to revisit and update the
comprehensive pre-feasibility study sponsored by the US EPA in 2013 that focused on
implementing a Coal Mine Methane (CMM) Drainage and Utilization system across six
AMT-owned mines in Central Kazakhstan (US EPA, 2013). While it provides a valuable
foundation, recent events necessitate updating data on mine conditions, methane
emissions, and potential CBM reserves to ensure a robust cost-benefit analysis (CBA)
of the proposed project.

It is noteworthy that this research targeted CBA and not updating the EPA
study itself. Qarmet, the current owner of the coal mines, is best positioned to
harvest and upgrade the information on CMM reserves and potentially implement
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technological advancements within their specific context. Against this background,
this study aimed to demonstrate how valuation techniques can be applied to this
real-world energy project via a comprehensive CBA.

Furthermore, Qarmet's current financial standing - characterized by acquisition
costs (5286 mln), debt obligations (5450 mln in deferred payments) (GMK Center,
2023), as well as ambitious expansion plans targeting 64% increase in steel output
and 47% boost in coal mining (Forbes Kazakhstan, 2024) - requires careful review.
These factors, coupled with the recent tragic accidents, underscore the urgency of
addressing methane emissions effectively.

By providing a comprehensive CBA with complete methodology, this paper
aims to evaluate the economics of the EPA-proposed project and inform investment
decisions, contributing to a cleaner and safer future for Kazakhstan's energy sector.
It targets not only Qarmet and Kazakhstan’s government, but also the academic
community, contributing to the knowledge base on cost analysis of alternative
energy sources in developing countries. The paper is structured as follows: Section 2
describes the methodology and key assumptions of the CBA model; Section 3 presents
the model outputs, sensitivity analysis, and discussion; and, Section 4 contains
conclusions.

2. Model description

2.1. Methodology

The primary goal of this study was to conduct an economic analysis of project
feasibility from the perspectives of three key categories of project participants: (i)
financial investors in the power plant (both equity and debt holders), (ii) coal mine
owner, and (iii) society at large. To achieve this, the research team has developed a
comprehensive economic model based on the standard discounted cash flow (DCF)
approach.

This study comprised a thorough collection and review of data from
public sources, including academic literature, business journals, news agencies,
ArcelorMittal’s official press releases, as well as state agencies and international
organizations; and, expert opinions from the energy and financial sectors. Additionally,
the authors conducted site visits to relevant projects, including a pilot coal methane
power plant at the Lenina Mine operated by ArcelorMittal and a larger-scale coal
methane power plant in Doncaster, United Kingdom. These visits took place several
years ago when ArcelorMittal was still the owner of Qarmet, and included interviews
focused primarily on the technical aspects of operations.

The economic model applied in this study was specifically designed to assess
the net benefits accruing for each participant category:
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1. Financial analysis for investors has estimated the private net benefits
for financial stakeholders, focusing on revenues from electricity sales and carbon
allowances. The model evaluated the power plant profitability from the point of
view of equity and debt investors;

2. Financial analysis for mine owner has captured the private net benefits
specific to the coal mine owner, including increased mine productivity, reduced
compensation costs for accidents and injuries, decreased environmental fees, and
revenues from gas sales;

3. Economic analysis for society has expanded the analysis to consider broader
social benefits, incorporating both private gains and additional public advantages.
The social benefits include GHG reductions, enhanced public health, improved
agricultural production, and lower mine explosion risks. The benefits underwent
quantification and monetization to render a comprehensive understanding of the
project's impacts on social welfare.

Fig. 1. below visually summarizes the methodology, outlines the linkages
between different models, and highlights the economic techniques applied at each
stage of the analysis. The following sections describe key project assumptions, types
of benefits (private and social), and specific economic techniques used.

= Private
discount rate
« Social discournt

« Capital
« Operational

Data collection Evaluation

APPII'E[I - Marke « Weighted Average Cost
. o of Capatal
Economic N ife + Social Time Preferenice

Techniques: L o

Figure 1. Methodology matrix

2.2. Theoretical framework and background (literature review)
The academic literature on cost-benefit analysis has evolved significantly over
the past century, with early contributions focused only on public sector investments
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in infrastructure, health, and environmental protection (Johansson, 1993; Prest &
Turvey, 1965). In high-income countries, CBA methodologies have been subject to
progressive refinement to include a wider array of economic and social benefits.
However, in middle-income and resource-rich countries, the application of CBA to
energy projects, particularly renewable energy, was relatively limited until the
early 2000s, largely due to unique economic and regulatory challenges (Ramadhan &
Naseeb, 2011; Yang, 2009).

In the context of coal methane utilization, in the late 1990s and early 2000s
the literature was also scarce focusing primarily on technical and regulatory aspects,
with little emphasis on comprehensive economic evaluations (IEA, 2009; US EPA,
1998). Yet, recent years have witnessed a noticeable growth of studies examining
the economic feasibility of CMM projects, particularly in large and resource-rich
countries.

For example, (Hummel et al., 2018) explored methane drainage optimization
in Indian coal mines. The study by (Nepsha et al., 2023) examined the economic
benefits of CMM utilization in Russia, highlighting the potential for cost savings
and emissions reductions. Similarly, Sander & Connell (2012) study on enhanced
coal mine methane drainage in Australia underscored the importance of supportive
policies, such as CO2 penalties and electricity pricing, for project viability. Wang et
al. (2023) research on coalbed methane in China further confirmed the economic and
environmental benefits of methane utilization, although it also noted the impact of
policy uncertainties on project growth.

This study aims to contribute to this expanding body of literature by providing
a detailed economic evaluation of a CMM project in Kazakhstan, a country with
significant CMM emissions but limited previous thematic research. This research not
only fills a gap in the existing literature but also offers a replicable framework that
can be applied to similar projects in Central Asia and other developing regions. The
methodology and findings presented herein are intended to inform future research and
policy decisions, particularly in countries where energy market dynamics differ from
these in high-income economies, ensuring the continued relevance and applicability
of CBA in diverse economic settings.

2.3. Project description

Qarmet JSC owns and operates eight underground coal mines in Central
Kazakhstan, six of which are classified as highly gassy with methane content ranging
between 8.5 and 27.0 m? per ton (US EPA, 2013). To address safety concerns and
improve methane capture capabilities, the implementation of methane drainage
systems is necessary. As regional gas consumption and local prices are insufficient
for direct coal mine methane (CMM) consumption by households and businesses, the
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EPA study concluded that utilizing CMM for electricity and heat generation was the
most viable option, and suggested the construction of several small power plants
(2-3 units per mine) connected by a single gas pipeline. These power plants would
utilize captured CMM as fuel to generate electricity, which then could be sold to the
market or used in Qarmet's steel production.

The (US EPA, 2013) study estimated CMM levels to be sufficient for building
an energy complex with the total installed capacity of 40 MW in two phases: the 19
MW phase followed by the 21 MW phase, with the second phase contingent on the
success of the first, as shown in Table Il. The total project investment was estimated
at $54 mln, including $38.6 mln under Phase 1 and $15.4 mln under Phase 2. The
combined capacity of the power plants was estimated at 298 mln kWh per annum,
with the estimated project’s operational life of 30 years, totaling 32 years due to the
potential delay in completing Phase 2. The project was expected to achieve annual
methane consumption exceeding 226 mln m3.

Table Il. Project installed capacity by phase and mine.

Mine Phase 1 installed | Phase 2 installed Total installed
capacity (MW) capacity (MW) capacity (MW)
Kuzembayeva 3 4 7
Saranskaya 2 10 12
Abayskaya 8 3 11
Kazakhstanskaya 2 0 0
Lenina 3 3 6
Tentekskaya 1 1 2
Total 19 21 40

Based on the pre-feasibility study's assumptions, the project was expected to
have a positive net present value (NPV) of $7.6 mln at 10% discount rate with the
internal rate of return (IRR) of 13.3% for a 10-year equity-financed scenario. The
sale of carbon credits, if included into the analysis, can significantly improve the
project’s financial viability, pushing the NPV up to $53.3 mln and IRR up to 30.9%, as
well as shortening the payback period from six to four years. Consequently, the EPA
recommended conducting a full feasibility study, incorporating an in-depth analysis
of Kazakhstan's current climate change regulations. It is important to note that the
financial results described above come from the US EPA's pre-feasibility study of
2013 and may not reflect current market conditions. The original study referred to
ArcelorMittal Temirtau JSC as the owner of the mines, updated to Qarmet JSC in this
paper to reflect the current owner.
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2.4. Model assumptions

The EPA pre-feasibility study contained important and detailed information
on the capital cost structure and technical feasibility of executing the project.
However, the model required further improvements, especially in terms of accuracy
of the project’s valuing costs and benefits, and clarification of funding sources (debt
to equity structure). As the EPA study was published in April 2013, it didn’t capture
the annual devaluation of Tenge (Kazakhstan currency) during 2014-2022. The EPA’s
main financial analysis scenario also suggested that electricity prices would rise
faster (11.4% annually) than operating and maintenance (O&M) costs (7.4%), which
may not be necessarily true as evidenced by the historical data from the Consumer
Price Index (CPI) and electricity tariffs statistics (can be explored in more detail in
the Supplementary Data file attached to the study). Hence, the CBA presented in
this paper manifests an advanced version of the EPA’s financial model with additional
economic analysis and certain other factors detailed as shown in Table lll.

Table Ill. Model assumptions

Parameter Value Source/Comment
Annual 298 mln (365 days x 24 hours x 40 MW) / 1,000 based on
electricity kWh 75% of Engine Capacity Factor
output
Electricity ¢3.00 per Mean electricity tariffs obtained by the Single
price kWh Purchaser in 2H2023 converted to USD at official
rates set by the National Bank (RFC for RES, 2024)
O&M costs ¢1.82 per EPA’s assumption based on data obtained from
kWh potential suppliers and adjusted to January 2024
prices using US Bureau of Labor Statistics’ CPI
Inflation calculator (US BLS, 2024)
Average 35 5 employees per site x 6 sites + 5 admin stuff
number
of employees
Mean gross $830 per Mean salary in the region, according to
salary month Kazakhstan’s statistical agency (QazStat, 2023)
per employee
Annual 226 mln m® | EPA estimates based on data obtained from AMT
methane
consumption
Funding 40% - equity Observed data in Kazakhstan
structure 60% - debt
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Cont. Table IIl.
Debt financing 7 years Observed data in Kazakhstan, National Bank
terms for each of the RK
of the two
installments
at 7.3%
annual
interest
rate
Annual CO2 1.8 mln EPA estimates with some adjustments to utilization
mitigation tons rate (85% versus 100% assumed by EPA)
Total capital $72 mln EPA assessment adjusted to January 2024 prices
costs using US Bureau of Labor Statistics’ CPI Inflation
calculator (US BLS, 2024)

2.5. Valuation of private benefits

As the project was suggested for implementation by separate entities, two
project participants receive private benefits: the mine owner (Qarmet, in particular)
and financial investors, including equity and debt investors. Private benefits have a
monetary form and will be received in cash by each of the participants.

While the calculation of private benefits for project investors (presented in
the Supplementary Data file attached hereto) is a standard procedure based on the
formula below, the benefits for the coal mine owner require an additional review,
detailed in further sections.

To calculate the project’s net benefits, a standard discounted cash flow (DCF)
model was used with the standard financial NPV applied (Damodaran, 1994):

FCF,

NPVpyy = L (T+ry (1)

FCF = EBIT » (1 - CIT) - Capex + D&A + AWwC  (2)

, where

FCF is free cash flow,

EBIT is earnings before interest and tax (calculated separately for each type
of project participant and explained in this section below),

CIT is corporate income tax (20% in Kazakhstan (Zan.kz, 2024)),

Capex is capital expenditure,

D&A is depreciation and amortization,

AWC is changes in working capital,

r is discount rate,

and n is number of periods.
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Increased mine productivity. Project implementation will help boosting
and stabilizing gas utilization, boosting the productivity of labor and operations
by avoiding mine shut downs usually due to high methane content in ventilation
systems. In its turn, higher productivity will lead to higher coal production and/or
higher profit margins (IEA, 2009).

The data from previous years suggests that coal mining can reach up to
8.3 mln tons annually (ArcelorMittal, 2022, 2023a). The new owner (Qarmet JSC)
aims to achieve an even higher target of 9.0 mln tons (Forbes Kazakhstan, 2024).
Considering the average net margin of 17.5% within Kazakhstan’s coal sector (KASE,
2024), a conservative estimate of 0.1% improvement in profitability due to the
project’s efficiency gains can yield significant financial benefits for Qarmet. It is
important to acknowledge that while the project is expected to significantly reduce
mine shutdowns, it may not eliminate them entirely. Therefore, the conservative
assumption of 0.1% profitability improvement serves a cautious estimate to ensure a
realistic assessment of the project's financial impact.

As Qarmet produces steel, there is potential to shift towards “green steel”
production by involving processes that significantly reduce GHG emissions based on
renewable energy and other advanced technologies like hydrogen or carbon capture
(Muslemani et al., 2021). Yet, this model does not account for additional benefits
related to the steel's reduced carbon footprint, as it assumes that the electricity
generated will be sold to the Single Purchaser and not used directly in steel production.
Additionally, coal pricing was not factored into the model as Qarmet owns both the
steel production facilities and the coal mines. If the coal was owned by a different
entity, the potential to sell less carbon-intensive coal at a higher price could be
explored, and the pricing dynamics might differ, requiring separate examination.

Reduction of compensations for fatalities and injuries. The reduced risk of
explosions diminishes expected compensations paid by Qarmet for fatalities and/or
injuries as the result of mine explosions. The Kostenko Mine disaster in October 2023
serves a stark example of the financial repercussions of such accidents.

ArcelorMittal, the former owner, incurred significant costs (ArcelorMittal,
2023b), in-cluding a one-off payment equivalent to 10 years’ salary (up to $180,000
in total, assuming the reported average coal worker salary at $1,500/month Anon
(2023), covering all fu-neral and memorial expenses (around $5,270 per person as
reported by Ranking.kz (2022), purchasing housing, repaying personal loans (deceased
and family members) and covering education fees for children up to the age of 23 -
bringing the total potential compensation per deceased worker to at least $300,000.

By mitigating the risk of explosions, the project has the potential to significantly
reduce the aforementioned costs. The economic benefit from reduced expected
compensation (BC), therefore, can be expressed mathematically as:
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BC=E(C, )-E(C) (3)

, Where

BC is benefit from reduced expected compensation,

E(C1) is expected compensation costs after project implementation and safety
improvements,

and E(C) is expected compensation costs before project implementation.

In simpler terms, implementing the project will allow Qarmet to potentially
reserve less cash for anticipated compensation pay-outs in the event of mine
accidents.

Reduction of environmental payments. According to the Tax Code of the RK,
local emitters pay a tax of ¢8.0 for each ton of me-thane emitted Code of the
Republic of Kazakhstan (2024). The project is expected to prevent the emission of
192 mln m3 of methane annually. Using the EPA’s Coalbed Methane Outreach Program
data (US EPA, 2024), where 1.0 m? of methane weighs 0.6802 kg, this reduction
equates to approximately 131,000 tons of methane emissions. At the rate of ¢8.0 per
ton, the project implementation is expected to save Qarmet approximately $10,448
annually on these taxes (factored in the model).

Total net benefits for Qarmet. The net benefits for Qarmet JSC, therefore,
represent a sum of all benefits excluding investment required inside the mines:

n

GS; + BPI; + BC; + SE; — I;
NPVgarmer = Z L 1(1 T r;,j I L (4)

i=1

, Where

GS is gas sales (revenues from methane sold (set at “0” in this study),
BPI is benefits from improved coal mining productivity,

BC is benefits from reduced compensations for deaths and injuries,
SE is savings on ecological payments,

| is investment in coal mines,

r is discount rate applied by coal miner,

and n is number of i periods.

The detailed calculation of net benefits for the mine owner is presented in the
Supplementary Data file attached to the study.

2.6. Valuation of social benefits

Social or public benefits can be defined as an increase in social welfare. As
discussed in the next sections in more detail, methane emissions contribute to global
warming, ground-level formation of ozone - a harmful air pollutant responsible for an
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estimated 500,000 premature deaths annually and damaging ecosystems and crops
(UNEP & CCAC, 2021), and safety hazards within coal mining operations. In case of
execution, the project may offer the following potential social benefits:

1) lower carbon dioxide (CO2) and methane (CH4) emissions;

2) due to capturing methane, significantly reduced risk of explosions and
associated fatalities at coal mines;

3) mitigating methane emissions can contribute to lower ozone levels,
potentially reducing respiratory illnesses and improving crop yields.

Valuating social benefits, particularly these related to environmental
improvements, poses a challenge due to the absence of established market prices.
Traditionally, economists address this through revealed preference (RP) analyzing
individuals' actual behavior in the marketplace to infer their preferences for non-
marketed goods, and stated preference (SP) methods, which rely on surveys or
experiments to directly ask individuals about their willingness to pay (WTP) or accept
(WTA) compensation for changes in environmental quality. These methods, along
with the development of economic theory, have led to the emergence of various
valuation techniques. Further details on RP, SP, and specific valuation techniques
can be found in the relevant textbooks (Baker & Ruting, 2014; Haab & McConnell,
2002).

As the literature database has continued to include more studies on appraisal
of different types of non-market goods, the Benefit Transfer Method has evolved
(Johnston et al., 2015). In general, it suggests that an analyst may “borrow” a value
of non-market good received in an original study and use this value to appraise
benefits in the project or policy under analysis. This paper also employs this method,
and when readily available market prices exist for goods or services directly linked to
the specific benefits, they can be directly used in the valuation process as well. The
following sections delve deeper into the chosen valuation methods for each social
benefit.

Valuating benefits from GHG emissions reduction. Mitigating GHG emissions
offers social benefits by improving air quality and reducing potential environmental
damage. The project is estimated to annually prevent emission of 1.8 mln tons of
co2.

Economists utilize various methods to estimate the value of carbon reductions,
particularly the Social Cost of Carbon (SCC), which estimates “the total damage from
now into the indefinite future of emitting an extra unit of GHG’s now” (Stern, 2007);
and the Marginal Abatement Cost (MAC), which focuses on the most cost-effective
ways to achieve a specific emission reduction target. Kontovas & Psaraftis (2010)
provided a sufficient overview of the main methods to price carbon emissions. There
is also a significant number of papers calculating WTP for GHG reductions, available
in databases like EVRI and GEVAD .
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While SCC and MAC do offer valuable insights, inherent limitations exist.
Market prices directly reflect supply and demand, making them suitable for this
analysis. The established carbon trading schemes likewise provide valuable
benchmarks, e.g. $38.73/ton in California (CARB, 2023), and EUR 63.9/ton in the EU
(EC, 2024). Yet, directly applying data from mature markets is inappropriate due to
differing economic realities. Kazakhstan also has a carbon allowance market, still
nascent due to limited trading activity (no official data was recorded in 2023 with the
latest transaction registered in September 2022 at the carbon allowance price of 397
Tenge/ton (less than $1) Recycle.kz (2022). The conversations with local experts,
including representatives of the International Green Technologies and Investment
Projects Center and Ecojer Association , revealed offers around $3.2/ton during
2023, although lacking official verification.

Thus, considering the limited data and evolving market, a provisional value of
$3.2 per ton was adopted based on industry insights. The limitations of this valuation
highlight the need for further research. As Kazakhstan's carbon market matures and
official data become available, economists can refine the analysis to incorporate
more accurate market-driven values.

Benefits from mine risk reduction. Between 2004 and 2023, several severe
mine accidents resulted in fatalities and injuries. As the CMM utilization leads to
a significant reduction of accident risks and improved coal mine safety (Karacan et
al., 2011; Mahdevari, 2019; Wang et al., 2023), the execution of the target project
is expected to notably slash the number of such emergencies.

While valuating benefits from mortality risk reduction, economists use the
Value of Statistical Life (VSL) concept. VSL can be defined as a WTP for a “1” in N risk
reduction aggregated over N individuals (Robinson et al., 2018). Traditionally, there
are two main approaches to calculating VSL. Whereas the first approach is based
on contingent valuation when individuals are directly asked about their WTP for
mortality risk reduction, the second suggests designing the compensating differential
model based on labor market statistics.

According to Polat (2014), most of the existing VSL literature is based on the
US data, and only a few studies were completed for developing markets, including
Giergiczny (2008) study for Poland and Parada-Contzen et al. (2013) study for Chile.
Giergiczny (2008) clarifies that during the last 20 years, only a few wage-risk studies
were carried out in Europe, with most of them in the UK.

Polat (2014) provides at least two reasons, explaining why VSL valuation in
middle-income countries differs from this in high-income countries. The first is
that labor markets in the former are more segmented, with informal jobs having a
higher proportion in the market structure. This implies lower expenditures for safety
technologies and less control over safety issues. The second reason is that companies
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in middle-income countries show wider heterogeneity in size and finance (limited
capital), which mainly means that the proportion of small and medium business
dominates in the overall economy structure. Smaller enterprises with limited capital
have lower access to safety technologies and are less prepared to adopt them.

Hence, for the purpose of valuating the VSL for the target project, the model
uses Giergiczny (2008) study for Poland considering the similarities in economic
transitions between this country and Kazakhstan. The Giergiczny (2008) model has
the following semi-logarithmic functional form:

Ln(WL) = aq -+ azFATi —+ a::,FATiZ -+ ﬁXL + E; (5)

, Where

W is wage,

FAT is the fatal injury,

FAT2 is the fatal injury risk squared,

and X is a vector of 15 variables controlling the worker and job-specific
attributes.

(Giergiczny, 2008) ran four separate regressions with varying breakdown levels
by industry: one-digit, two-digit and three-digit levels according to the European
classification of economic activity (NACE) (EC, 2022). As the result, VSL can be found
through:

VSL = (@, + 27 *@z) *w * 2000 * 10000 (6)

, Where

a, is the risk coefficient,

q, is the coefficient for risk squared variable,

T is the mean risk in the sample (number of fatal injuries per 10,000 workers),
and w is the mean hourly wage.

Number of working hours is 2000.

Transfer of function was applied to value VSL for the target project. Hourly
wage data for Qarmet’s mine workers was crucial for this analysis and was obtained
from the publicly available collective labor agreement for 2022-2024 containing wage
information for AMT coal mine workers (Metallurgical Trade Union Zhaktau, 2023).
The data was then adjusted to reflect 2022 and 2023 inflation rates using the official
CPI, i.e. 20.3% for 2022 and 9.8% for 2023 (QazStat, 2024b). The hourly rate also
included monthly and annual bonuses (both are guaranteed by the collective labor
agreement), as well as pension contribution of 10%. That resulted in the estimated
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average hourly wage of a worker in Qarmet’s coal division at $5.2 per hour. This
level was applied to the (Giergiczny, 2008) model with 1.64 fatal injuries per 10,000
workers. The outcomes of the exercise are presented in Table IV below.

Table IV. VSL for Qarmet

Model 1 Model 2 Model 3 Model 4
Noind. |[Ind. dummy | Ind. dummy | Ind. dummy
dummy | variables at | variables at | variables at
variables one-digit two-digit | three-digit
NACE level | NACE level | NACE level
Fatal at five-digit level
Coefficient by fatality 0.01960 0.00717 0.00411 -0.00134
Coefficient by fatality_ | -0.001750 | -0.000926 | -0.000735 -0.000379
sq.
Linear combination of 0.014 0.0041 0.0017 -0.0025
coefficients by fatality
and fatality_sq.
VSL ($) 1,453,247 | 433,323 178,164 -270,845
Fatal at three-digit
level
Coefficient by fatality 0.0808 0.0572 0.0355 0.0273
Coefficient by fatality_ | -0.0107 -0.00769 -0.00461 -0.0038
sq.
Linear combination of 0.046 0.032 0.02 0.015
coefficients by fatality
and fatal_sq
VSL ($) 4,792,150 | 3,352,827 | 2,136,797 | 1,555,582

Giergiczny (2008) concludes that the estimates that are based on three-digit
occupational risk provide a more reliable VSL estimation. The negative result in
Model 4 at five-digit level is probably due to flaws in risk measure data. Hence, the
VSL for the Qarmet project is expected to range between $1.6 mln and $4.8 mln,
i.e. two times higher compared to Giergiczny (2008) estimate for Polish VSL in 2002.
This seems to be logical as the mean wage at that time was about $2.6 per hour
versus $5.2 applied in this study’s model. As Polat (2014) found an even smaller VSL
for Turkey (ranging between $14,000 and $1,473,000), a lower VSL boundary for the
Qarmet project ($1.6 mln) was applied in the model.

Valuating public health and agricultural benefits of reduced methane
emissions. Methane plays a crucial role in the formation of ground-level ozone as
it reacts with other chemicals in the atmosphere (e.g. nitrogen oxides and volatile
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organic compounds) in the presence of sunlight. The oxidation process creates
various compounds, including these stimulating ozone formation, where methane
acts as a key precursor for the creation of tropospheric ozone, also known as ground-
level ozone - one of the major air pollutants. Unlike the beneficial ozone layer in the
stratosphere shielding us from UV radiation, ground-level ozone harms human health,
causing respiratory issues, cardiovascular problems, and premature deaths; as well
as damages crops, reduces yields, and contributes to smog formation (Abernethy
et al., 2021; Dentener et al., 2005; EDF, 2023; Sampedro et al., 2023). This means
that by mitigating methane emissions the target project may offer significant public
health and agricultural productivity benefits.

To quantify them, the study has leveraged the estimates from the “Global
Methane Assessment: Benefits and Costs of Mitigating Methane Emissions” published
by UNEP in 2021 (UNEP & CCAC, 2021). This UNEP assessment provides monetary
values (presented in 2018-level $/ton) for various methane emission effects across
the countries, including Kazakhstan. The bullet points below summarize how these
values were adjusted to reflect the 2023 economic conditions:

- Inflation Adjustments: The Consumer Price Index (CPI) inflation calculator
from the US Bureau of Labor Statistics was used to account for general inflation
between 2018 and 2023 (US BLS, 2024);

- Crop-Specific Adjustments: For the agricultural sector, adjustments were
derived from the US Department of Agriculture (USDA, 2024) data to account for
specific price changes in wheat, soybeans, maize, and rice.

Table V. below breaks down the estimated benefits per ton of methane
emissions after inflation and crop-specific adjustments.

Table V. Value of economic benefits

Impact S/t (2018) S/t (2023) Adjustment factor
Value of 8.1 9.9 1.22 CPI calculator
reduced risks

of ozone-

related deaths
in Kazakhstan

Cost of 0.01 0.02 1.54 CPI calculator
asthma-related
accident and
emergency
department
visits due to
ozone
exposure in
the closest
peer country
(Russia)
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Table V. Cont.

Negative 38.3 65.4 1.71 USDA data
impact on crop

production

Wheat 1.7 21.9 1.87 USDA data
Soybeans 6.6 10.0 1.52 USDA data
Maize 6.8 13.2 1.95 USDA data
Rice 13.2 20.3 1.53 USDA data
Forest 20.0 24.5 1.23 CPI calculator
Total 66.4 99.9 1.50

Mitigating methane emissions offers a substantial economic benefit of $99.9
per ton, reflecting improvements in public health and agricultural productivity.
The largest contributor to the economic benefits is the reduced negative impact on
crop production, valuated at $65.4/ton. Public health enhancements also play a
significant role, with a combined value of $9.9/ton for reduced risks of ozone-related
deaths and asthma-related emergencies.

2.7. Shadow prices

Unlike financial analysis, which relies solely on observed market prices,
economic analysis adopts a wider perspective by considering the “social value”
of project inputs and outputs, encompassing social welfare on the national or
regional levels. This necessitates adjusting these values to reflect their true impact
on society. While the sections above shed light on the assessment of non-market
benefits produced by the project, this section focuses on costs, specifically utilizing
the concept of “shadow prices”. Shadow prices recognize that market prices often
diverge from their true social value due to various factors like (Dréze & Stern, 1988):

- Market imperfections: Monopolies and oligopolies distort market mechanisms,
causing price deviations from optimal levels;

- Government intervention: Price controls or subsidies imposed by the
government can artificially alter market prices.

In such situations, prices from the financial analysis that uses available market
prices should be adjusted by conversion rates when transferred to the economic
analysis.

The EU Commission Guide EC (2014) proposes that conversion rates should be
reported by national planning agencies. Yet, when conversion rates are not available
from the government, the Guide recommends applying the Standard Conversion
Factor (SCF) for most cash flows.

Among all the project parameters, only electricity prices were obtained from
an imperfect market, which is heavily regulated by Kazakhstan’s government, mainly
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through the so-called mechanism of “marginal tariffs” set for most conventional
energy producers and limiting their ability to increase prices. Hence, to calculate
the Standard Conversion Factor for electricity prices the following formula was used:

SCF=RES/ P=4.31/3.00=1.44 (7)

, Where

RES is the weighted average tariff from 2023 renewable energy auctions as
calculated in in the Supplementary Data file attached to the study (Qazaq Green,
2023),

and P is electricity price used in the private benefits calculation section.

Renewable energy auctions are a market-based mechanism that Kazakhstan’s
government uses to determine electricity prices for various types of RE sources. As
this is a market-based mechanism, the authors believe it fairly reflects the markets
realities and social value of electricity from the newly built sources.

2.7. Discounting and timing factors

Cost-benefit analysis necessitates discounting future benefits and expenditure
due to the time value of money (Boardman, Greenberg, Vining, 2018). The standard
weighted average cost of capital (WACC) was used to discount private benefits and
costs in the model. The calculation and explanation of WACC are presented in the
Supplementary Data file attached hereto.

For social benefits and costs, the social discount rate (SDR) should be used
reflecting societal preferences for present versus future consumption (Pearce et al.,
2003). One ap-proach to determining the SDR is the social opportunity cost rate
(SOCR), which argues that public projects should be financed at a rate no lower than
the returns from private invest-ments. Under this concept, if the government has an
alternative private-sector project with a specific return, the discount rate for public
projects should match or exceed that return (Lind, 1990). This study, however,
adopts the alternative concept of the social time preference rate (STPR), calculated
using the formula proposed by Ramsey (1928):

STPR=p+eg (8)

, Where

p is the utility discount rate. According to QazStat (2024a), in 2009-2022
Kazakhstan’s mean death ratio totaled 0.8%, which was applied to the model (refer
to Fig. 1.);

e is elasticity of marginal utility of consumption. Calculating e requires
substantial data unavailable for Kazakhstan in this project. Thus, following the
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common practice for developing economies (Kula, 2004), the value of 1.64 was
adopted from a relevant study in India;
g is an assumed long-term average growth of real consumption per capita.
Kazakhstan's real GDP growth averaged 5.12% between 1996-2022 (World Bank, 2022).
As the result, 9.2% was used as the discount rate for the project’s economic
net benefits.

25.0 Population e Death ratio r 1.2%

1.0%

L 9

20.0 | 0-9% 0.9% (.9% 0.9% . 0.9% 1.0%
0.8% 08% 08% 07% .

i L7 07% 0.7% 0.7%, 79 [ 0.8%

F 0.6%

Death ratio

10.0
F 0.4%

Population, million

50 F 0.2%

0.0 0.0%
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Figure 2. Death ratio in Kazakhstan in 2009-2022.

According to the EPA study, the project was planned for execution in phases
over 32 years, with each phase lasting 30 years, and the 2nd phase starting 2 years
after project initiation. Due to the difficulty of predicting future electricity prices and
operation & maintenance costs, the key project parameters (Table Il) are assumed
to remain constant throughout the operational life. All prices within the model are
expressed in constant 2023 US dollars, implying no inflation is considered, which
means that the model is real, i.e. not nominal.

3. Model results and discussion

The proposed project offers significant economic and environmental benefits,
including utilization of 226 mln m? of methane, resulting in a reduction of 1.8
mln tons of CO2 equivalent emissions, and generating 350 mln kWh of electricity
annually. Economically, the project offers potential savings of $15.4 mln annually
due to reduced health (ozone exposure) costs and improved crop yields. It is likewise
estimated to create 35 new jobs and significantly decrease mine explosion risks,
leading to potentially fewer worker fatalities and higher mine productivity. These
factors contribute to a positive social value reflected in the calculated NPV of $243
mln and IRR of 42% under the economic model (detailed calculations are presented
in the Supplementary Data file attached hereto).
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Table VI summarizes the outputs of the financial and economic models.

Table VI. Model outputs at different levels of methane price

Parameter Economic Financial model outputs (private benefits)
model outputs Financial Mine owner | Consolidated
(public investor model model model
benefits)
Discount rate STPR =9.2% WACC = 9.5% WACC = 9.5% WACC = 9.5%

Sale of carbon allowances is not included

NPV (S mln) Not applicable - 46.2 15.6 -27.7

IRR Not applicable 0.5% Not applicable 4.5%

B/C or PI Not applicable PI=0.3 Not applicable PI=0.6
Sale of carbon allowances is included

NPV (S mln) 243 -0.2 15.6 15.6

IRR 42% 9.5% Not applicable 12.0%

B/C or PI B/C=4.1 PI=1.0 Not applicable Pl=1.2

* Due to the assumption that the owner of mines bears no project implementation costs, it is

not possible to calculate IRR and PI.

Whereas the financial investor model exhibits negative NPV (minus $46.2 mln)
and low IRR (0.5%), suggesting the target project might not be financially attractive
for investors, the mine owner model shows positive NPV ($15.6 mln), assuming no
incremental implementation costs. However, the overall NPV remains negative
(minus $27.7 mln) with the project’s IRR of 4.5%.

The inclusion of carbon allowance sales ($3.26/ton of CO2) significantly
improves the financial attractiveness - up to $15.6 mln of consolidated NPV and
12.0% IRR. Yet, as the NPV remains negative for financial investors (minus $0.2 mln),
it clearly shows that the project cannot be successfully implemented without the
mine owner’s participation.

Compared to the 2013 EPA study, the current financial model paints a
significantly less optimistic picture for the project's financial viability. While the
2013 study projected a positive NPV ($7.6 mln) and high IRR (13.3%), the new model
shows an overall negative NPV (minus $27.7 mln) and low IRR (4.5%), both models
excluding carbon allowances. Under the carbon allowance case, the project remains
unattractive for private investors with a negative NPV ($0.2 mln). This highlights a
stronger dependency on the mine owner's participation, with this model showing a
positive NPV ($15.6 mln). Therefore, the current model suggests the project's success
relies heavily on securing carbon pricing mechanisms and full financial engagement
of the coal mine owner.
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The detailed calculation of financial benefits is presented in the Supplementary
Data file attached to the study.

3.1. Sensitivity analysis

A sensitivity analysis was conducted on the economic model to assess its
robustness under varying assumptions. Two key parameters underwent evaluation:
carbon price and ozone-related cost avoidance. As discussed earlier, the initial
estimate for carbon allowances was $3.25 per ton, which was based on discussions
with local experts in Kazakhstan. Due to the nascent state of global carbon markets
and the lack of documented evidence for a specific price in Kazakhstan, the sensitivity
analysis explored the range of SO to $10 per ton to account for potential future
market fluctuations.

Similarly, the initial estimate for benefits from reduced ozone exposure was
$100 per ton of methane avoided, resulting in $15.4 mln annual benefits. Given
the potential for uncertainty surrounding the valuation of public health and crop
productivity benefits in Kazakhstan’s context, the analysis examined the range of $0
to $100 per ton to assess the impact on the project’s viability.

As shown in Table VII., the project's economic net present value (NPV) remains
positive even in extreme scenarios where both parameters are zero. This indicates
that the project’'s economic viability is primarily driven by the benefits from reduced
worker fatalities and fair market electricity pricing (as explained above in the Shadow
Prices section, in the economic model tariffs were adjusted to the market prices
obtained from 2023 renewable energy auctions) independent of carbon credit markets
or the full extent of public health improvements from reduced ozone exposure.

Table VII. Sensitivity analysis of the economic model (NPV in $ mln)

Price of carbon credit, S/t

0.0 2.0 3.3 4.1 7.0 10.0

g 0 48 81 101 115 163 212
E t;t 50 119 152 172 186 234 283
% :“c,: 75 154 187 208 221 269 319
E % 80 161 194 215 228 276 326
S = 90 176 208 229 243 291 340
S8 100 190 223 243 257 305 354

Furthermore, evaluating the model with the zero VSL (assuming no improvement
in coal operations and explosion risks), the economic NPV drops to “0” with the IRR
of 9.2%. This suggests that even without mortality reduction benefits, the project
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remains economically neutral from the societal perspective, indicating that the
public is unlikely to oppose its execution.

The sensitivity analysis was also performed for the financial model, focusing
on capital expenditure (capex) and electricity prices. The initial EPA assessment
estimated capex at $54 mln (in 2013 prices) adjusted to $72 mln in this study’s model
to reflect 2023 pricing levels (as presented in Table 3. above). The sensitivity analysis
considered potential underestimation of equipment price growth by examining a
range of capex values, as construction costs can fluctuate over time. Additionally,
electricity price, a significant economic driver, was tested between $3.00 and $4.50
per kWh, reflecting the latest (at the time of this paper), renewable energy auction
results in Kazakhstan (Qazaq Green, 2023). Table VIII summarizes the financial model
sensitivity analysis assuming Qarmet JSC as the investor and excluding carbon credits.

Table VIII. Sensitivity analysis of financial model (Qarmet as project

developer).
Capex, $ mln

54.0 57.6 648 | 72.0 | 79.2 86.4

25% | -20% | -10% 0% 10% 20%

3.00 | -11.0 | -14.1 | -20.8 | -27.7 | -34.7 | -41.6

>= 3.50 1.6 1.5 77 | 140 | 202 | -27.0
83 3.75 8.0 4.9 1.2 7.4 | 137 | 200
S 4.00 14.3 11.2 5.1 -1.0 7.3 -13.5
o g 4.30 21.8 18.8 12.7 6.5 0.4 5.8
4.50 26.8 23.7 17.6 11.5 5.4 0.7

The project demonstrates lower sensitivity to capex variations compared to
electricity prices. For instance, 10% increase in capex leads to 25% decrease in NPV
(from minus $27.7 mln to minus $34.7 mln), suggesting a multiplier effect of 2.5,
while 17% increase in electricity prices (from ¢3.0 to ¢3.5 per kWh) leads to 51%
improvement in NPV, suggesting a multiplier effect of 3.0. Overall, positive NPV is
achieved at electricity tariffs exceeding ¢4.30 per kWh (a rounded average of the
2023 renewable energy auctions), subject to capex ranging between $54 and $79
min.

The CBA and sensitivity analysis revealed that social benefits, particularly
CO2 emissions mitigation, constitute the project's primary value. This aligns
with Kazakhstan's national policy objectives for diversifying its energy supply and
developing alternative RE sources (as discussed in the Introduction section above).
Given the dominance of social benefits, the findings suggest that the government of
Kazakhstan should explore policy options to incentivize private sector participation in
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CMM utilization projects. This could involve revising the benefit distribution scheme
to create a more attractive investment environment.

3.2. Cash flow gaps analysis

Assessment of cash flow gaps represents a crucial aspect of CBA for private
investors. This analysis determines whether a project can generate sufficient cash
flow to service debt obligations, thereby indicating financial feasibility.

Fig. 3. below illustrates the four scenarios run in the financial model:

- Scenario 1: Excludes carbon allowances, with project financing secured via
two 7-year USD-denominated loans at the interest rate of 7.3%;

- Scenario 2: Includes carbon allowances, with project financing via two 7-year
USD-denominated loans at the interest rate of 7.3%;

- Scenario 3: Includes carbon allowances, with project financing via two 7-year
green bond issues at the interest rate of 7.3%;

- Scenario 4: Excludes carbon allowances, but electricity prices adjusted to
¢4.3/kWh (an average level of the 2023 renewable energy auctions).

All scenarios assume Qarmet JSC acting as the sole investor, eliminating
complexities associated with benefit distribution among multiple private investors.

80

60

40

20

-20

-40

Figure 3. Cash flow gaps analysis ($ mln as of year-end).

The analysis reveals that financing through green bonds (Scenario 3 and 4)
emerges as the most favorable option, because financing via loans leads to significant
cash flow gaps. These findings suggest that the project’s feasibility hinges on three
critical conditions:

- Full benefit sharing: Qarmet should participate as both investor and
developer. If Qarmet is not willing to engage in the project and allows third-party
investors to implement it, the company should transfer all of its project benefits to
such investors;
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- Functional markets: The project requires access to a well-functioning local
carbon market with available carbon allowance sales, or coal methane-based power
plants should be allowed to participate in RE auctions, similar to biogas power
plants. Comparison with similar studies support this need. For instance, Hummel et
al. (2018) achieved IRRs of 20% and 28% for methane drainage at Indian collieries,
while Nepsha et al. (2023) showed the 5.2-year payback period for CMM utilization
at Kuzbass coal mines in Russia. In contrast, this study’s model for Qarmet’s project
shows 12% IRR and 10-year payback period. These differences are mainly due to
lower tariffs in Kazakhstan’s heavily regulated energy market, compared to higher
tariffs in Russia and India. Roshchanka et al. (2017) provides a more comprehensive
discussion of the possibilities for state incentives to support the project;

- Green bond financing: Utilizing green bonds with their characteristic end-of-
term repayment structure allows avoiding regular debt servicing burdens and should
be seen as the most preferred option for the project’s debt financing element,
irrespective of its execution by Qarmet or third-party investors.

The cash flow gap analysis highlights the importance of strategic financing
choices and favorable market conditions to ensure project viability for private
investors in the context of methane capture projects.

4. Conclusion

This study aimed at conducting an exhaustive analysis of the Coal Mine
Methane (CMM) Drainage and Utilization project in Kazakhstan, utilizing a detailed
cost-benefit approach to evaluate its economic viability and environmental impacts.
The findings demonstrate that incorporating carbon allowance sales substantially
enhances the project's economics, demonstrating a promising net present value and
internal rate of return. This financial upswing, marked by the increased NPV up to
$15.6 mln and IRR up to 12.0%, illustrates the critical influence of carbon credits on
the project's economic landscape.

However, a nuanced understanding of the study findings uncovers a critical
challenge: in the context of current economic and policy conditions, the project’s
financial viability remains precarious for individual investors, evidenced by the
residual negative NPV. This aspect of the findings points to the essential truth - the
project’s successful execution is heavily reliant on full engagement and support from
the mine owner, i.e. Qarmet JSC. Without their active participation - in the form of
self-financing or transferring all project monetary benefits to third-party investors
- the financial model indicates the project may not achieve its intended objectives.
This highlights the interconnected nature of financial feasibility and stakeholder
involvement in environmental initiatives. To mitigate this risk, the government
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could also introduce measures such as securing stable electricity prices for methane-
based power plants, enhanced carbon credit mechanisms, and targeted investment
incentives to forge a more favorable investment climate.

Contributing to the broader discourse on sustainable energy development,
this research provides key insights into the feasibility and benefits of CMM projects.
It not only validates the economic and environmental viability of the CMM initiative
in Kazakhstan’s context but also presents a replicable model for similar regional or
global efforts. The study offers a comprehensive framework for advancing sustainable
energy solutions that align economic growth with environmental stewardship,
informing policy, industry, and academic discussions.

Looking ahead, future research should delve into the socio-economic impacts
of CMM utilization, assess the scalability of the technology in various settings, and
examine the long-term effects of policy reforms on the RE sector. Investigating
the development of advanced cost-effective technologies for methane capture and
utilization remains a priority for enhancing global climate change mitigation efforts.

In sum, this paper underscores the CMM Drainage and Utilization project's
potential as a contribution to Kazakhstan's energy and environmental strategy. By
demonstrating the project's alignment with economic viability and environmental
sustainability, alongside highlighting the crucial role of stakeholder participation,
this study lays the groundwork for future endeavors aimed at fostering a sustainable
and prosperous energy future.

Glossary

AMT: ArcelorMittal Temirtau

CARB: California Air Resources Board
CBA: cost-benefit analysis

CBM: coalbed methane

CCAC: Climate and Clean Air Coalition
CMM: coal mine methane

CPI: Consumer Price Index

DCF: Discounted Cash Flow

EC: European Commission

EDF: Environmental Defense Fund
GMP: Global Methane Pledge

GWP: Global Warming Potential

IEA: International Energy Agency

IRR: Internal Rate of Return

KEGOC: Kazakhstan Electricity Grid Operating Company
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MAC: Marginal Abatement Cost

NPV: Net Present Value

O&M: operating and maintenance

RE: renewable energy

SCC: Social Cost of Carbon

SCF: Standard Conversion Factor

UNEP: United Nations Environment Programme
US BLS: United States Bureau of Labor Statistics
US EPA: United States Environmental Protection Agency
USDA: United States Department of Agriculture
VSL: Value of Statistical Life

WACC: Weighted Average Cost of Capital
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JOMOX03AMCTBaMM,
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TaKOM Ha/or YBEJIMYEHHbIE Pacxoibl AOMOXO3SMCTB C HU3KMM U CPeaHMM
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1. BBegeHue '

B aaHHOM cTaTbe M3YYeH OAMH M3 aCNEeKTOB NEPeXoia Ha 3K0JI0FrMYECKM YNUCTbIE
MCTOYHUKM SHEPrUM: AOCTYNMHOCTb M HaMboiee pacnpoOCTPaHEHHbIE BUAbI SHEPTUM, A
TaKKe NOTpebUTENbCKME NPEeAMNOYTEHUS JOMOXO3SIMCTB MO MCNOJIb30BaHUIO SHEPTUM
ANA UeNien OTOMNIEHMA XKMAbIX NnomMelleHun. MHDOPMUMPOBAHHOCTb O NPEeANoYTEHUAX
JIOMOXO35IMCTB KpaMHe BaxHa AN  (OPMY/IMPOBaHUA Mep TocyJapCTBEHHOM
MNO/MTMKU, B TOM YMUC/IE CTUMYJ/IOB, HALENEHHbIX Ha MPOJABUNKEHUE YCTOMUMBBIX
TEXHOJIOTMM OTOMJIEHUS U YCKOPEHMA MepexoJa K HM3KOYr/epoAHbIM Crocobam
NOTpe6eHUS SHEPIMM KaK ANs Lesier OTONNEHUSA, TaK M ANA OXJIaXKAEHUSA NOMELLEHUM
M NPUrOTOBAIEHMA MULLM.

B crtatbe npuBeaeHbl pesysibTaTbl ONpoca, MNpoBefAeHHoro B (depraHcKom
fonuHe. Meorpaduyeckm 3T0 OTHOCUTE/IbBHO KOMMAKTHbIM PErnoH, KOTOPbIM MpU 3TOM
OXBaTbIBAET YaCTM TEPPUTOPHI TpEX CTPaH: Kbiprbi3ckom Pecny6amnku, TagKMKUCTaHa U
Y36eknctaHa. O0CO6eHHOCTb JaHHOI0 CybpermoHa AaeT XOpOoLUYyH BO3MOXHOCTb M3Y4YUTb
CXOACTBA M Pas/IMyMA NOTPEBNEHMA SHEPTUM AOMOXO3AMCTBAMM, HAXOAALLMMMCA NOA,
TpeMa pasHbIMM IPUCANUKLMUSAMM U CUCTEMAMM CHABKEHMA SHEPrUEN.

naBHblE€ TEMbI ONPOCa Kaca/IMCb YacTO YNOMMHAEMBIX B IMTEPATYpE NPobaEM:
dHepreTMYeckom 6eAHOCTM, [AOCTYMHOCTM DHEPTrMM ANIA HACENeHWs, HaAeXHOCTH
MOCTAaBOK 3HEPrMm U Ap. BaKHbIM acnNeKTOM TaKKe BbICTYMMIO BAMAHME pPasHbiX
MCTOYHUKOB SHEPIrMM Ha 340POBbe HacesieHUs. PUCKM Bpeja 340pOBbl HacesieHus,
BK/Il0YAA 3a60/1€BaHUS AblXaTe€/IbHOM CUCTEMbI, CepAEYHO-COCyaUCTble 3a60/1eBaHMA
M CMEpPTWU, BbI3BaHHblE 3arpA3HEHMEM BO3J4yXa BHYTPU MOMELLEHUN, M3-3a
MCNONb30BaHUA ANS NMPUrOTOBNEHUA €lbl TaKMX TPAaAMUMOHHBIX BUAOB TOMMBA, KaK
6uomacca 1 yrosb, 3apMKCMpPOBaHbl MHOIFOYMCIEHHBIMM MCCNEA0BAHUAMM.

JocTyn AOMOXO3AMCTB K MCTOYHMKAM 3HEPrMM He B MOCNEAHIO o4vepesb
onpefenseTca CouManbHO-AeMorpapryeckMMM XapakTepUCTMKaMM, B YaCTHOCTM
YPOBHEM A0X0Ja, 06pa3oBaHMEM, MOJIOM M TPYAOYCTPOMCTBOM. B cBolo ouepesb,
yAyJlleHWe A0CTyrna K JHEpPruM  MOXKET  YBEMYMUTb  MPOM3BOAMTE/IbHOCTD,
CNoCco6CTBOBaTb PasBMUTUIO AEATE/IbHOCTM, NMPUHOCALLEN AO0XOA, U CHU3UTb YPOBEHb
6eaHocTM. OAHOBPEMEHHO C 3TUM AeMorpaduyeckue XapaKTEPUCTMKM OKasbiBalOT
BJIMSIHME HA FOTOBHOCTb K Mepexoay Ha HOBble UCTOUYHMKM SHEPIUM.

1 CraTps moaroTos/ieHa Ha OCHOBE JAHHBIX IIPOEKTA, MHULMUPOBaHHOTO VHCTUTYTOM LleHTpanbHOa3naTCKOro
pernoHanbHOro sKoHoMmueckoro corpynuudectsa (LIAPOC) B maptHepcTBe ¢ MIHCTUTYyTOM A3MaTckoro 6aHka
passutusa (ABP). Mucturyr LIAPOC - 3T0 MeXrocymapcTBeHHas: OopraHusauys, Kyga BXOZAT 11 rocymapcrs:
Adranucran, Asepbaiimkan, Ipysmsa, Kasaxcran, Koipreisckas Pecny6muka, Mouromus, Ilaxucran, KHP,
Tamxuxncran, Typkmenncran u Ysbekmcran. Ompoc Oblm mpoBefieH VIccrmemoBaTeNnbCKUM WHCTUTYTOM
«ObmecTBeHHOE MHeHMe», Pecy6nmka Kasaxcran. I[TpoekT npoduHaHcupoBaH A3MaTCKUM GaHKOM PasBUTHA.
C mOKTaloM MO IMPOEKTY MOXKHO O3HaKOMUTbCA Ha caitte VMHcturyta POLIIA (https://www.carecinstitute.org/
publications/new-research-report-reveals-insights-on-household-access-to-energy-in-the-fergana-valley/).
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B cBA3M C pacTywen 03ab04YEHHOCTbI MO MOBOAY MNpPO6JEMbl M3MEHEHUS
K/IMMaTa MU HE06XOAMMOCTbIO COKPALLEHMS NMAPHMKOBBIX Fa30B 3KOJI0FMYECKM YMCTblE
TEXHOIOTUU NS OTOMJIEHUSA OB6pPEeTalT MOBbIWEHHbIM MHTEpeC. INeKTpUdbUKaumS
CUCTEM OTOMNEHUA 3a CYET BO30OHOBIAEMbBIX MCTOYHMKOB 3HEPruu, Hanpumep
BETPAHOM MM  COJIHEYHOM DSHEPrvM, MOMKET CYLECTBEHHO CHM3UTb BbIGPOCHI
MapHWKOBbIX ra30B, CBA3aHHbIX C oToneHueM. OAHaKo 3TOT NOAX0 CEPbE3HO 3aBMUCUT
OT AeKapb60oHM3aLMM MOCTABOK 3JIEKTPUYECTBA, 06ECreYMBaIOLLEN SKOJIOrMYECKYIO
YUCTOTY OTOMJIEHMA dSNEeKTpudecTBoM. CerogHAa B JiMTepaType TaKXKe 4acTo
YNOMMHAIOTCA BCE €lle AOpPOrocToslMe TEMNJIOBble HACOChl, KOTOPblIE TEM HE MeHee
MOryT ObITb BbICOKOI(P(HEKTUBHLIMM, OCOBEHHO B YMEPEHHOM KJ/MMAaTe, MU MOryT
MCNONb30BaTb BO30GHOBISIEMbIE UCTOYHMKM SHEPIMM, TaKME KaK reoTepmalsibHoe Un
BO3A4YLUHOE Teno.

B uenoM, M3YyYEeHMIO TEXHOJIOTMYECKMX PELUEHMM, HaUENEHHbIX Ha
yNyJlleHue A0CTyrna JOMOXO3SIMCTB K JHEPruu, MOCBALEH 3HAYMTE/IbHbIM 06bEM
mtepatypbl. M3yyalwTca BOMNPOCbl YBENMYEHMS AOCTYMHOCTM 3/IEKTPUYECTBa,
pacrnpeaensemMoro 4Yepes Cetu, M ONTMMM3aUMM SNEKTPUDUKALUM [OMOXO3AMNCTB
6narogaps aBTOHOMHbIM PELUEHMAM, TaKMM KaK COJIHEYHblE [OMallHME CUCTEMBI,
MMKPO3HEPreTUYECKME CUCTEMbI U T. A., BHEAPEHWE 60NI€E IKOJIOTMYECKM YUCTbIX
TEXHONIOTUIM ANA MPUrOTOBNEHMA MMLLUM, BKJIOYAS YCOBEPLUEHCTBOBAHHbIE MEYM M
KYXOHHbI€ NANTbI, 6MOras3oBble nepepabaTbiBaloLMe 3aBOAbl, CO/THEYHbIE NEYU/NNTDI
M T. N. PAa nccnegoBaHUM NOcBALEH OLEHKE 3(PPEKTUBHOCTH, MaCLLITaBUPYEMOCTH
M YCTOMYMBOCTM ITUX TEXHOJIOTMM B Pas/IMYHbIX YCnoBUAX. [poBeaeHHbIM onpoc Ao
HEKOTOPOM CTEMEHM TaKkKe 0XBaTWU/ 3TU aCMeKThbI.

JinTepatypa TaKXe  MNOAYEPKMBAET  BAXXHOCTb  3HEpPro3d@eKTUBHbIX
CTPOUTEJIbHBIX TEXHOJIOTMM B LIENIAX CHUKEHUSA NOTPEBIEHUSA SHEPIUM ANA OTOMJIEHUS.
Takue cTpatermm, Kak Hagsexawasa M30a58uMa, FrepMeTM3aumsa BEHTUNALMOHHbIX
OTBEPCTUM, MACCMBHOE COJIHEYHOE MPOEKTMPOBAHUE, MOryT c6epeyb Tenno,
cnefoBaTe/IbHO, CHM3MTb NOTPEOGHOCTU SHEPTUMU ANA OTOMJIEHMS M MOBbLICUTbL OBLLYHO
3D PEKTUBHOCTb SIHEPronoTPELIEHHS.

B uenom, B nMTepatype OTMeYaeTcs, YTo ANA AOCTUNKEHMSA CYLLECTBEHHOIO
COKpallleHMA BbIGPOCOB MAPHMKOBBLIX FA30B C OJAHOBPEMEHHbIM 06GecrneYeHUem
3HepreTM4yeckom 6e30MacHOCTU M JOCTYMHOCTU SHEPruMM HEeobXoaMma KOMOMHALMS
3KOJIOrMYEeCKU 3IPDEKTUBHBIX TEXHOOTUM, YUMUTHIBAKOLIMX MECTHbIE YC/I0BUA M
JAOCTYMHOCTb PECYPCOB.

Jpyraa Tema, o06cCyXJaemMad B AuTepaType, - 3TO AMHAMMKA PasBUTMA
3HepronoTpebieHns B TOpPOCKOM U cenbcKoM cpeae. Ecim B cenbcKkor MecTHOCTH
CTAJIKMBAKOTCA B OCHOBHOM C NPo6/1IeMaMM OTCYTCTBMA AOCTAaTOMHOM MH(PACTPYKTYpbI
M 6eJHOCTbIO, TO B FOPOACKOM MECTHOCTM MCMbITbIBAOT TPYAHOCTU C (pPMHAHCOBOM
JOCTYMHOCTbIO M HAaAEXHOCTblO MOCTABOK 3HEPrMM, a TaKXKe 3arps3HEHMEM
OKpY’KaloLLen cpeapl.
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KpaliHe BakHoe HamnpaB/ieHMe AN MCC/IeA0BaHMM TaKXe npeacTaBaseT
nsyyeHme 3hDEKTUBHOCTU PpasHbIX MONMUTUK, PErYNATOPHbIX MEp M CTUMYJIOB
Mo COAENCTBUIO AOCTYyNMYy K 3Hepruu. OMNpOCHMK ANsi MpOeKTa, NpOBeAEHHOro B
depraHcKoM f0IMHe, pa3paboTaH C y4eTOM 60/IbLIMHCTBA YNOMSAHYTbIX 06CYKAaeMbIX
B IMTEpAType BOMPOCOB.

1.1. HedasHue uccnedosaHua dpy2ux asmopos

Pe3ynbTaThl onpoca A0CTymna JAOMOXO3SMCTB K 3Heprun B depraHCKoM A0/MHE
BO MHOIOM CXOXM C pe3yJibTaTaMM CBEXMX Ny6MKaLMM NO TEME.

Tak, K (aKTopam B/IMAHMA Ha BbIOOP MCTOYHMKA SHEPruu ASA OTONJAEHMA
OTHOCAT YPOBEHb A0X0Aa, YPOBEHb 06pa3oBaHMA M OCBEAOMJ/IEHHOCTb O npobaemax
oKpyKawuen cpeabl (Bai et al., 2023). /Jpyrve aBTOpbl 0603HAYM/IM, YTO Ha
MPUHATME PELLEHMM, CBA3AHHbBIX C BOMPOCAMM SHEPIMU, TaKKe BAMUAIOT (PMHAHCOBbIE
coobpaxeHua 1 goctyn K uHdopmauum (Brown et al., 2023).

ECcTb MHEHMWe, YTO YyrnepoaHbii cres JOMOXO3AMCTB 3aBUCHMT OT KOMOGUMHALMM
COLMANbHO-3KOHOMMYECKUX, AeMOorpadmriecKkux 1 aKonorndyeckmx daktopos (Gao et
al., 2024). Takue gemMorpacdUyeckme XapakTePUCTMKMU, KaK pasMep JA0MOXO035MCTBa,
€ro cesibCKaa WM ropoAcKasa NpMHaA/IEXHOCTb TaKXe UMEIOT 3HaYEeHUe, PpaBHO Kak U
Hesb3A UrHOpPMpPOBaTb Ky/bTypHble HOpMbl (Mbaka et al., 2019).

B dopmurpoBaHUKM Cnpoca Ha SHEPTUIO KOYEBYIO POJIb MUrpaeT NoTpeduTeNbCKOE
noBeZeHMe 1 OTHOLIEHME K NOTpebieHmto sHeprmu (Brown et al., 2023). CywecTBeHHoe
3HAQYEHME Ha YrepoAHbld Cnel AOMOXO3AMCTB OKasblBalOT MOAENIM NOTpebsieHus
(Huang et al., 2024).

/lpyrom BaKHbIM BOMPOC - 3TO AOCTYMHOCTb 3HEPro3ddEKTUBHbIX TEXHOIOMMUM
(Guoetal., 2023). HagexHoCTb M HUHAHCOBAA AOCTYMHOCTb UMEET OCHOBOMO/1aratLee
3HayeHue Ana hopMUMPOBaHMA YCTOMUYMBOIO MOAXOAA AOMOXO3SIMCTB K Npobiemam
namMeHeHmnsa Knmmarta (Deng et al., 2023). HekoTtopble uccneaoBaHMA OCOOGEHHO
NOAYEPKUBAIOT BAXKHOCTb (DMHAHCOBOWM  JIOCTYNMHOCTM B MPUHATUM  peLleHMM
ZIOMOXO035MCTB OTHOCUTE/IbHO BHEAPEHMA 3KOJIOFMYECKU YUCTbIX TexHosormn (Li et
al., 2023). B cBA3u c 60/1€€ HU3KMM YPOBHEM AOXOAO0B M OrPaHMUYEHHOCTM AOCTyna
K a/ibTEpPHAaTUBHbIM MCTOYHMKAM SHEPrumM OCOOEHHO YA3BMMbI K POCTY pPacxofoB Ha
3Hepruto cenbckue gomoxossarnctea (Nie et al., 2024).

OpHaKo NoBbllIEHME OCBEAOMJIEHHOCTM O MPO6G/EMax OKPY:Katolen cpeabl U
BBEAEHME Mep roCyAapCTBEHHOM MOJIMTMKM, HampaB/EHHOM Ha peLLeHME BOMPOCOB
MO U3MEHEHMIO K/IMMaTa, TOXE MMEIT 3HayeHue. JlaHHble AEUCTBMA, K MpUMEpY,
NPUBENU K U3BMEHEHMIO MOAENIN SHEPrONOTPEBEHMA, a TaKKe K CHUKEHUIO BbIGPOCOB
JIBYOKUCKU yrnepojla NMTOBCKMMKM Aomoxo3amncTBamm (Jakucionyté-Skodiené et al.,
2023). A cenbcKkMe OMOX035MCTBA B K1Tae NpoAeMOHCTPUPOBaU KelaHWe NAaTUTb
60/1bLIE 3a 3KOJIOrTMYECKU YMCTbIE BapuaHTbl oTonsieHnsa (Bai et al., 2023).
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bosbluas YacTb AMTEpPATYPbI 4OCTATOMHO ONTUMMCTUYHO OLIEHMBAET NOTEHUMan
MEp rOCyAapCTBEHHOM MO/IMTUKMU, HaMpaB/IeHHbIX HA M3MEHEHME MNOBeAEeHMS
ZIOMOX035MCTBBYACTM IHEPronoTpe61eHNA KaK MUHUMYMB I0/ITOCPOYHOM NEPCNEKTUBE,
Npu YC/IOBUMU, UYTO TakKMe Mepbl 6yayT cHOpMyaMpoBaHbl Hag/ieXKalMM OOPa30oM.
MHoKecTBO cTaTel OTMEYAtOT, YTO MEpbI, HaLEe/IEHHblE Ha BHEAPEHUE SKOI0MMYECKM
YMUCTbIX BMJOB OTOMJ/IEHUSA B CEJIbCKOM MECTHOCTM, MOTYT 6bITb 3(PPEKTUBHBI C TOUKU
3pEHUS COKpALLEHUS 3arpsi3HEHUS OKpYy)Kawowen cpeabl M YNyYWeHUs COCTOAHMS
340poBbs HaceneHua (Bai et al., 2023). ABTOpbl 3TUX CTaTeM BblpaxkalT MHEHME,
YTO MOIMTUYECKME MEPbI MO NMPOABUNKEHUIO SHEPTr03(DDEKTUBHOCTU M UCMOIb30BAHMIO
BO306HOB/IAE€MbIX MCTOYHUKOB SHEPT MM MOFYT BHECTM BK/1aZ B CMArYeHMe nocsie4CTBUM
M3MEHEHMA KMMaTa Ha YpoBHe Jlomoxo3sancTB (Jakucionyté-Skodiené et al., 2023).
Makcrmm3anpoBaTb CoupanbHble BbIroAbl U NPOABUHYTb YCTOMYMBOE Pa3BUTME MOXKET
WMHTErpMpoBaHHasA NMOIMTMKA, HaLENEeHHAs KaK Ha obecneyeHne JoCTyna K 3HEepruu,
TaK M Ha obecneyYyeHue Lenem 3KoJIorMYeckm ycTtonumaoro paseuTus (Xin et al., 2024).

PekomeHZaumMM MccnenoBaTesiel YKasblBalOT Ha TO, YTO MOJIMTUKM M MeEpbI
[OJIKHbl 6blTb HanpaB/IEHbl Ha TO, YTOObl OKa3biBaTb B/IMSHME Ha NOTPEOUTENIbCKOE
noBeZeHWe NnyTemM NpeaoCTaB/EHUS CTUMYJIOB M MOBbLILLEHUSA OCBELOMJIEHHOCTM 06
YCTOMUYMBLIX SHEPreTMYecKkmx npaktrkax (Brown et al., 2023). YyeHble genatoT ynop
Ha MHTEHCUdUKALMIO HU3KOYTIepOAHOr0 NOBEAEHMA 1 NEPEX0a Ha BO30GHOB/IAEMbIE
MCTOYHMKM SHEPIMM B LENAX AOCTUNKEHUSA Lenen yctomumeoro paseutma (Huang et
al., 2024). NoAUTHMKKM AONKHbI YNPABAATb MHGMOPMALIMEN O NOBEAEHMM NOTPEOGUTENIEN
Ana popMynmMpoBaHua 3P PEKTUBHBIX CTUMYIOB M MOBYKAEHUM, KOTOPbIE NOATO/IKHYT
JIOMOXO0351MCTBA K BHEZIPEHMIO YCTOMUMBbIX NpaKTHK (Caballero et al., 2024).

B M3MEHEeHWM nOoTPedGUTENbCKOrO MOBEAEHMA 3HAaYMMas poJib  yaesieHa
(PMHAHCOBBIM CTMMyNaM. DKOHOMMYECKUE CTUMYJIbl MMEKT KPUTUYECKU BaXKHOE
3Ha4yeHWe B MOTMBUPOBAHWM AOMOXO3SMCTB K nepexody Ha 3Hepro3ddeKTUBHbie M
ycTtomumBble TexHonoruu (Caballero et al., 2024).

MonnTMYECKME Mepbl UM NpPOrpaMMbl FOCyZJapcTBa [AOJIKHblI Aenatb Ynop
Ha y/ayJleHne (UHAHCOBOM AOCTYMHOCTM 3HEPruM 4Yepes ajpecHble cybcuamu u
(pMHaHCOBbIE MEXaHM3Mbl, a TaKKe Ha pa3BMTUE BO3MOXKHOCTEM A/1S pocTa AOXO0B
(Li et al., 2023).

Apantauma MeponpusaTUA ANA YAOBNETBOPEHMA Pas/IMYHbIX NOTPEGHOCTEM M
npeanoYTEHMIM JOMALLHUX XO3AMCTBBCOOTBETCTBMMC Pa3/IMYHbIMU AEMOrPadHECKUMMU
M APYrMMM XapaKTEPUCTUKAMM MMEET BarKHOE 3HaYeHue A/s NPOABMMKEHMA YMCTOM
3HEeprmm n yctomumsoro passmtua (Mbaka et al., 2019).

pynna aBTOpOB nonaraeT, YTo B BONPOCE NPOABMKEHMA Nepexoja Ha YMCTble
MCTOYHUKM SHEPrUM OGoJsibllee 3HAYEHME MMEIKT TEXHOJIOTMYECKUE MNpeLnoChisIKM.
MpUBEpP)KEHLbl COOTBETCTBYIOLWMX MO3ULUMM  CYMTAIOT, YTO MOAMTMKA JAOJIKHA
aKLUEHTUPOBATb BHUMAHME Ha NPOABUKEHME 3HEPTr03(PDEKTUBHBIX M TEXHOIOrMYECKMX
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peweHunn (Lingyan Li et al., 2023), 6biTb HaLeNEHHbIMM Ha YCTPAHEHME Pa3/iIMyMiA B
YyrnepoaHoOM Crieie MexXay ropoACKMMM U CENbCKMMM MECTHOCTAMM MYTEM COAENCTBUSA
crnpaBef/IMBOMY AOCTYMNY K 3KOJIOTMYECKM YMCTbIM SHEPreTMHeCKMM TEeXHOJI0rUAM
(Gao et al., 2024).

Mpu 3TOM aBTOpblI 0O6paLlalOT BHMMaHME Ha TO, 4YTO AN1A 3DPEKTMBHOrO
NJIaHMPOBAHUA U pacnpesesieHMA peCypCcoB HEOOXOAUMbI JIOKa/IM30BaHHbIE NOAX0AbI,
YYUTbIBAKOLWIME MECTHbIE OCOOGEHHOCTM M MOTPEOHOCTU KOHKPETHOro coobuectsa
(Guozhu Li et al., 2016).

1.2. Bonpoc uccnedosaHus

B cTaTbe, OCHOBAHHOM Ha ONpoce AOMALLIHUX X03AMCTB B PepraHCKoM A0/IMHE
0 JOCTYNe K SHEepruu 1 ee nNoTpedbaeHnn, NnpeanpuHATA NOMbITKA OTBETUTL HA BOMPOC
0 TOM, 4YTO onpeaenseT Bblbop MCTOYHMKOB SHEPIrMM JOMOXO3AMCTBAMM PErMOHA ANS
OTOM/IEHUS KUbIX NOMELLEHUA U KAKME MOSIMTUYECKUE PEKOMEHAAUMM CNeayoT M3
MOJIy4EHHbIX pe3y/bTaToB.

2. MeTopgonorua npoeeieHUA nccnepoBaHMA

CneaytoLwmi pasaen NocBALLEH ONMCAHUIO BbIGOPKM, METOA0B C60pa M aHaNM3a
JlaHHbIX, a TaKe nNpoduaa pecnoHAEHTOB.

2.1. Bbibopka

OnpocnpoBeAeH Cpeam KUTeIeM HaceIEHHbIX MYHKTOB KbIprbi3cKor Pecny61mMku
(Axanan-Abaackasa, Owckas u baTKeHcKkaa o6nactu u ropog Ouw), Pecnybamkm
Tagxukmctan (Corgumckaa o6nactb) M Pecny6nmku Y3bekuctaH (PepraHckas,
HamaHraHckaa M AHAMMKAHCKaA 061acTU), PacnosioKeHHbIX B depraHcKoM A0JIMHe
WM B HENOCPEeACTBEHHOM 6IM30CTH OT Hee.

[Ans BbIAB/NIEHUS BO3MOMKHbIX F€HAEPHbIX pa3/IMuMiAi B OTBETAaX PECMNOH/EHTOB
6blna NpegycMOTpeHa KBoTa Mo Mosy, npeanosiarawwas onpoc no Bbibopke 50 %
MYKUYMH M 50 % KEHLLUMH, SBAAIOWMXCA F1aBaMM JOMOXO3AMCTB. Y1eHbl JOMOX035AMCTB
CAMOCTOATE/IbHO ONpPeAensa/iM rnaBy MAM 4Y/ieHa JOMOXO03SMCTBA, OTBETCTBEHHOIo
3a MPUHATUE pelleHMM Mo (MHAHCOBbIM M APYrMM BOMPOCaM 06C/YKMBaHUS
JIOMOX035IMCTBA (K NPUMEpPY, MOKYMKWU NPOAYKTOB MMUTaHMA, OMNiaTbl KOMMYHaJIbHbIX
ycnyr, Tonavea (418 OTOMNJEHUA MM NPUTrOTOBNIEHMA eabl U T. A.). MccneaoBaHusA
JIOMOXO35IMCTB, TpPOBEJIEHHbIE paHEe HAUMOHA/NIbHBIMKM M MEXAYHApPOAHbIMM
OpraHu3auyMaMm, OTMEYasIM pa3HOe OTHOLIEHME KEHLWMH M MYXKYMH K BOMpocam
rHaHCOBbIX 3aTpaT, 3aTpaT Ha NOKYMKY ropro4yero U T. 4. 3TO UCCNIeJOBaHME TaKkKe
BbIAABMJIO Fr€HAEPHbIE pa3/INyms.
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B Tabamue | npeactaBaeHbl OCHOBHbIE NapaMeTpbl BbIOOPKM A4J18 TPEX CTPaH.

Ta6nmuya |I. OCHOBHbIE COLMONOrMYECKME NapamMeTpbl UCCAef0BaHMUA

CrtpaHbl/ MapameTpsl Kblprbizckas TaauMKucTaH Y36eKkucTaH
Pecny6nuka
leorpadua onpoca 3 pervoHa 1 1 ropog - | 1 pervoH - Coramickas 3 pervoHa -

Axanan-Abaackas 061. ®epraHckasa 06:.,
06/., HamaHraHckas o6n.,
Ouwckas o6n., AHAMKaAHCKan 06,
baTtkeHckas 06:.,
lMopog Ow
Konunyectso 522 500 500
pecrnoHAeHTOB
Bo3pacT pecnoHaeHTOB 18 net u cTapwe 18 net u cTapuwe 18 net u cTapuwe
KonmyecTtBo Bonpocos 62 62 62
B OMPOCHUKE
KonunyecTtso 12 12 12
coumanbHo-
Aemorpadmyeckmx
napameTpoB

MeTog onpoca

JIMYHbIE MHTEPBLIO
C MCMNO/Ib30BaHMEM

JIMYHbIE MHTEPBbIO
C MCMO/Ib30BaHUEM

JIMYHbIE MHTEPBLIO
C MCMO/Ib30BaHUEM

KomnbtoTepa (CAPI) KOMMblOTEpPa 6YMaXKHOM aHKETb!
A3bIK onpoca KbIprbi3cKui, TaXUKCKUK, Y36EeKCKUM,
Pycckui Pycckui Pycckui

OwnbKa BbIGOPKM

+/-4.38 npn 95%-
HOM ZJ0BEPUTE/IbHOM
WHTEepBane

+/-4.38 npu 95%-
HOM J0BEPUTE/IbHOM
WHTepBase

+/-4.38 npn 95%-
HOM [l0BEPUTE/IbHOM
WHTepBane

MNpoueHT oTKasa

561

44

607

2.2. Memod nposedeHUs UHMepBbHo
Bo Bcex Tpex cTpaHax 6bl/1 MCMOMb30BaH €AuHbIM BUA NpoBeaeHMsA 6eceabl

- JMYyHoe wuHTepBblo. B Kbiprbisckor Pecny6ivke M TagKMKMCTaHE WHTEPBbLIO

NPOBOAMNCL C MOMOLLbIO MNNAHLIETOB
Komnbiotepa, CAPIl), a B Y36eKMCTaHe C MOMOLIb0 6YMaXKHOM aHKEeTbl (/IMYHbIE

MHTEPBbIO C UCMO/Ib30BaHUMEM BYMaXKHOM aHKeTbl, PAPI).

2.3.lMonesbie pabomel

(MYHbIE MHTEPBLID C MCMOJ/Ib30BAaHMEM

Onpoc nposogmnca B uone - asrycte 2023 roga ¢ MCNOb30BaHUEM e€UHOM0

OMNPOCHMKA, KOTOPbIM COCTOA M3 OCHOBHOM YacTU M COLMAIbHO-AeMOrpadHyecKoro

6/10Ka

(dbrKcHpoBanucb

napameTpbi:

CoUMasbHbIM CTATYC, 3aHATOCTb).

BO3pacT,

non,

ypoBeHb 06pa30BaHMA,
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2.4. lNpodunb pecnoHdeHmMos

PecnoHaeHTamMu onpoca BbICTYNM/IM 1aBbl JOMOXO3AMCTB MU ApPYrUe Y/eHbl
CeMbM, MPUHUMAIOLLME peLleHMA MO BOMpoCam Bblbopa MOCTaBLMKA SHEPrUM UM
OCHOBHOI0 MCTOYHUKA SHEPT MM, OTOMIEHMA M OXNAXKAEHUA AoMa. BbibGop pecnoHAeHTOB
OCYLLECTB/IANCA MO KBOTE, YTO 06€CNEYM0 NOYyYEHUE MHEHMM KEHCKOIO U MYKCKOI0
Hace/ieHMA B PaBHOM NPOMOPLMM, a TaKKe MHEHMI PeCnoHAEHTOB pa3HbiX BO3pacToB,
HaLMOHaNIbHOCTEN, YPOBHA 06pa3oBaHMs M (OpM 3aHATOCTU. B ompoce npuHAAM
yyactme 130 ropoackmx M 392 cenbckux xkutena Kbiprbi3ckon Pecny6naukm, 137
rOpPoOACKMX U 363 cenbCKMX Kutena TagxKnknctaHa, 290 ropoackmx n 210 cenbckux
Xutenen YsbekucTtaHa. B onpoce yyacTBoBasno npub6amM3nTeIbHO PaBHOE KOJIMYECTBO
MY}KUYMH M JKEHLLUMH, ABAAIOLMXCS IlaBaMM JOMOXO3AMCTB.

Bcero 6bin0 onpoweHo 1522 pecnoHAeHTa - rnaBbl JOMOXO3SAMCTB  MJIM
Y/ieHbl CEMEMN, OTBETCTBEHHbIE 3a BOMPOCHI BbIGOpA OCHOBHOIO MCTOYHWMKA 3HEPIruM,
OpraHM3aumMio OTOMJIEHUS M OXNAaXAeHMA Joma: 522 yenoBekKa B KbIprbi3cKom
Pecnybnmnke (262 MyxXumHbl M 260 keHwuH), 500 yenosek B TagxukuctaHe (245
MYXXYMH M 255 KeHwmH) 1 500 yenosek B Y36eKncTaHe (256 MyKUMH U 244 KeHLMHbI)
(Ta6nmua Il).

Ta6nuua ll. PecnoHaeHTbl B pa3pese nosa

BapuaHTbl Kbiprbisckas TagxMKucTaH Y36eKuncTaH
oTBeTa Pecny6auka

Kon-Bo % Kon-Bo % Kon-Bo %
My3KUMHbI 262 50,2 245 49,0 256 51,2
KeHWwuHb 260 49,8 255 51,0 244 48,8
Bcero 522 100,0 500 100,0 500 100,0

2.5. CeMeliHbili cmamyc

BONbLWMHCTBO YyY4aCTHUKOB Onpoca 06/1aalT OMNbITOM CEMEMHOM KM3HM, IMLLb
5 % y36ekncTtaHueB, 11,6 % TagXkuKucTaHueB M 13,4 % Kblprbl3CTaHUEB 3asaBMIIM,
4YTO HWMKOrga He coctoannM B 6pake. CocToAanM B Opake Ha MOMEHT MNpoBeAeHuA
WHTepBbIO 81 % pecnoHAeHTOB U3 Y36eKncTaHa, 78,7 % pecrnoHAeHToB U3 Kbiprbi3CKOM
Pecny6/mku 1 72 % - 3 TaaKMKMCTaHa. bobLIMHCTBO pecnoHAeHToB U3 KbIprbi3CKOM
Pecny6ivMKn u Y36eKkMcTaHa NpoXKMBasM B CeMbAX OT 4 A0 7 YesloBeK, BKAOYaa MX
camMux. bosbWKMHCTBO pecnoHAeHTOB M3 TaAKMKMCTaHa NPOXXMBaIM B CeMbAX OT 3
A0 7 yenoseK. CpeHee KOJIMYECTBO Y/IEHOB CEMbM B MPUHABLUMX YYacTUe B orpoce
ZIOMOX03AMCTBAX COCTaBMNO 6 YenoBeK B Kbiprbiackon Pecny6bivke u 5 yenosek - B
TagXMKUCTaHe U Y36eKuctaHe.
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2.6. 3aHAMocmb

Hanbonbluyo A0N0 pecrnoHAEHTOB COCTaBM/IM [OMOXO035IMKM (M HEKOTOpoe
KO/IMYEeCTBO A0MOX035ieB) - 29,7 % OT BbIGOPOYHOM COBOKYMHOCTM AJiA Onpoca B
Kbiprbizckon Pecny6auvke mam 155 pecnoHaeHToB (149 KeHWMH 1 6 MyXKumH), 21,8 %
mnn 109 keHwuH B Y36ekncTtaHe 1 16,8 % nnu 84 pecnoHaeHTa B TagKUKUCTaHe (66
XKEHWMH 1 18 MyxKumH) (Tabamua lll). ApyruMm OTHOCUTENBHO GONBbLUMMMK FPYMNNamm,
NPUHABLUMMMK y4YacTUe B ONpoce, CTasn MEHCUOHEpPbI, epMepbl, rocyjapcTBEHHbIe
cyxalme, UHAMBUAYA/IbHbIE NpeanpUHUMATEIM, a TaKXKe HaeMHble PaboTHWMKM B
YaCTHOM CEKTOpe M B 6oAXKeTHOM cepe.

Ta6aumua lll. OTBeThl Ha Bonpoc «KakoBa Bala TeKyllaa 3aHATOCTb?»

BapuaHTbl oTBETOB Kbiprbiackaa Pecny6numka | TagsKMKUCTaH Y36eKkucTaH
Kon-Bo % Kon-Bo % Kon-Bo %

Al paboTato Ha cebs - 32 6,1 61 12,2 23 4,6

UHAMBUAYAIbHAsA 3aHATOCTb

(MHAMBMAyanbHoe

npeanpuHMMaTeIbCTBO 6e3
HaliMa paboTHUKOB)

Al paboTato Ha cebs - 9 1,7 40 8,0 21 4,2
npeanpuHMMaTenb (HaHUMal

pabOTHWUKOB)

CaMo3aHATbIN / He MMEID 33 6,3 48 9,6 40 8,0

oprLManbHOro/ NOCTOAHHOIO
mecTa paboTbl

HaeMHbIM paboTHMK B YaCTHOM 47 9,0 53 10,6 18 3,6
ceKTope

HaeMHbIM paboTHMK B 9 1,7 39 7,8 49 9,8
6loaKeTHOM cdhepe

locyaapCTBEHHbIM CAyKalyi 56 10,7 53 10,6 64 12,8
CryaeHt 22 4,2 28 5,6 6 1,2
MeHcHoHep 74 14,2 46 9,2 126 25,2
JloMoxo3saiKa/ JOMOX035UH 155 29,7 84 16,8 109 21,8
Be3paboTHbIM 18 3,5 29 5,8 42 8,4
depmep 67 12,9 10 2,0 2 0,4
OTKkas o1 oTBeTa - - 9 1,8 - -
Bcero 522 100,0 500 100,0 500 100,0

3. PesynbTathbl

3.1. OcHosHOU UCMOYHUK 3Hepauu 014 yesield omonJieHus

/ZloMOX035MCTBa CTpaH, Pacrno/oXKeHHbIX B PepraHCKoM A0/IMHE, 3HAYMUTEJIbHO
pa3/iMyalTcAa Mno BbIOOPY OCHOBHOMO MCTOYHMKA 3SHEPruvm, MCNOAb3yeMoro A
otonneHus. B To BpeMa Kak B TafxukuctaHe 70 % ONPOLUEHHbIX JOMOXO3SMCTB C
aBTOHOMHOM CUCTEMOM OTOMJIEHWUA UCMO/Ib3YIOT 3/IEKTPOSHEPTMIO, B Y36EeKMCTaHe U
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Kbiprbi3ckon Pecny6/iMKe 3NeKTPMYECTBOM ANA LefienM 060rpeBa *KUublX NOMELLEHUM
NoNb3yTCA b 13 % 1 6,7 % onpoLIEHHbIX JOMOX03AMCTB COOTBETCTBEHHO (Tabmua
V).

Ta6baumuya IV. OTtBeTbl Ha Bonpoc «Ecnn y Bac aBTOHOMHasa cuctema
OTOMJ/IEHUSA, KaKOM MCTOYHMK 3Heprum Bbl Mcnosb3yete ans oborpesa
CBOEro Aoma B 3MMHUM nepuoa?»

BapuaHTbl oTBETOB Kblprbizckas TagKMKUCTaH Y36ekmcTaH
Pecny6nuka
N=466 N=500 N=500

Kon-Bo % Kon-so % Kon-Bo %
KaMeHHbIM yrosb 413 88,6 68 13,6 273 54,6
loptovee macno/ - - 2 0,4 3 0,6
MpupoaHbIi ras 2 0,4 - - 76 15,2
U3 NoA3EMHbIX
Tpy6onpoBoAOB
MponaH (6an/IOHHbIM ras) - - 03 0,6 43 8,6
DNEeKTpU4eCTBO 31 6,7 351 70,2 65 13,0
BbuoTtonamneo 5 1,1 10 2,0 1 0,2
(NpeccoBaHHbIM HaBo3/
KU3AK)
KepocuH - - - - - -
JpoBa 15 3,2 64 12,8 39 7,8
ConHeyYHble 6aTapen - - - - - -
Mycop u oTxoabl (pe3uHa, - - 2 0,4 - -
naacTuk, ymara v ap.)
Bcero 466 100,0 500 100,0 500 100,0

lpumeyaHue. Ha sBonpoc omseyasiu moJibKo pecnOHaeHmbl C aBmMoOHOMHoU usu cMewaHHoU

cucmemoli omonsieHus.

B To xe Bpems nouTtn ana 55 % AOMOXO03SMCTB B Y36EKCKOM YacTh DepraHCKoM
JI0NMHbI M 89 % JOMOXO3SAMCTB B KbIPrbi3CKOM YacT ®epraHCcKoM [0/ IMHbl OCHOBHbIM
MCTOYHMKOM SHEPrUKU ANIA OTOMIEHMA ABNAETCA KaMEHHbIM Yyrosb. MpupoaHbIi ras
MrpaeT 3HaYMMYI POJib KaK MCTOYHMK DHEpPruu ANA OTONNEHUA B Y30eKMCTaHe;
ZIPOBSIHOE OTOMNJ/IEHWE B OMNpeAe/IEHHOM CTENEHM BaXKHO BO BCEX TPEX CTPaHax.

OueBUAHbIM NpeanoYTEHUEM AN OOBACHEHUA TOro, YTO onpeaensieT Bbloop
MCTOYHMKA SHEPIMM, BbICTyNaeT haKTop pa3HMLbl OTHOCUTEIbHOM CTOMMOCTU TOMO MU
MHOrO BMJA TOM/IMBA M, KaK C/IeACTBME, PAcXobl JOMOXO3SMCTB Ha onpeAeeHHbIM
MCTOYHMK SHepruun. MNpeanovteHna Toro Mam MHOro BMAa Tonamea B 3aBUCMMOCTH OT
AemorpadMyecKMX XapaKTePUCTUK I1aBbl JOMOX03SIMCTBA MM IMLA, NPUHUMAIOLLENO
COOTBETCTBYIOLIME PELUEHMA, A TaKXKe OT Pas/IMYHOM CTEMNEHW OCBEAOMJ/IEHHOCTM O
BpeAe WMCKOMaemoro TOM/IMBa AJ1 OKpYrKallleM cpeabl M 3[40POBbSl CEMbM TAKKe
MOTyT O6BACHMUTb BbIOOP MCTOYHMKA SHEPTUM.
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Ha npsmol Bonpoc 0 TOM, YTO onpezenseT BbI6op MCTOYHMKA SHEPrMM ANA
OTOMJIEHUS, OKOJI0 OHOM TPETM PECNOHAEHTOB B TpeX CTpaHax ®epraHCcKoM A0J/IMHbI
BblGpa/iM BapuaHT «HaMMeHbLasa (pmMHaHcoBasa HarpysKka» (Tabauua V). B Kbiprbiackomn
Pecnybnnke M Y36eKUCTaHE 4YacTbiIMM BapuMaHTaMM OTBETOB TaKXXe BbICTynaau
«HaZ€XHOCTb MOCTABOK MCTOYHMKA SHEprum» U «(aKTop CyLEeCTBYHOLWMX CUCTEM
oTonneHusi». B TaaxukmMcTaHe aKTopbl 3aliMTbl OKpYrKaloLWeW cpeabl U 340pOBbS
UrpaloT 60JIbLLYI POJIb MO CPABHEHUIO C APYIrMMM ABYMA CTPaHaMM - 0OBbACHEHMEM
TOMY MOMET CAYXWTb TOT (PaKT, YTO AeNaTb «3e/IeHble» 3aABJIEHMA Jierye, Korga
60/1bllas YacTb OTOM/IEHUA YXKE HA 3/IEKTPUYECTBE.

B cnepytouwien 4acTM CTaTbM NPOC/IEKMBAETCA, B KaKOM CTENEHM OTBETbI Ha
NPAMOM BOMPOC COOTHOCATCS C pe3y/ibTaTaMM ONpoca B OTHOWEHWM onpeaeneHus
TEeKyLero MCcnosib3yeMoro MCTOYHMKA SHEPrMM M BO3MOXKHbLIX MJIAHOB MO 3aMeHe
COOTBETCTBYIOLLEr0 MCTOYHUKA HA APYrou.

Ta6aunuya V. OTBeTbl Ha Bonpoc «4T1o onpeaenseT Baw BbI6op OCHOBHOIO
UCTOYHUKA SHEPrUU A1 OTOMNNEHUA?>»

BapuaHTbl 0TBETOB Kblprbisckas TagKMKUCTaH Y36ekmcTaH
Pecny6nuka
N=466 N=500 N=500
Kon-Bo % Kon-Bo % Kon-Bo %
A BbIGMpato, ucxoas m3 2 0,4 158 31,6 80 16,0

CO06paXKeHWM HaMMEHbLLErO
BpeAa OKpy:alollen cpese
A BbIGMpato, ucxoas m3 51 10,9 130 26,0 5 1,0
CO06paXKeHMM HaMMEHbLLENO
Bpea 3/10pOBbl0 Y/IEHaM MOEeM
CceMbM

A BbIGMpato, ucxoas m3 144 30,9 143 28,6 175 35,0
CO0BpaXKeHUIM HaMMEHbLLIEN
(b1HaHCOBOM Harpyskm

A BbIGMpato, Ucxoan 192 41,2 33 6,6 140 28,0
U3 Coo6paKeHnM
6ecnepeboMHOCTU/ HaeKHOCTH
MOCTaBOK MCTOYHMKA SHEPrUM

A BblbMpato, ucxoas m3 77 16,6 - - 100 20,0
CO06paKEHUN HAIMUMA
CyLIEeCTBYIOLLEN CUCTEMBI

oTonNeHMA

3aTpyAHSAIOCb OTBETHTD - - 34 6,8 2 0,4
OTBeTHI, 3aPUKCUPOBAHHbIE Ha OCHOBaHMM 3aABIEHUIM PECTOHAEHTOB

Al cTapatocb NOAroTOBMUTLCA K - - 1 0,2 - -

3ume

Kaxapi¥ roa ectb Npo6iembl C - - 1 0,2 - -

3/IeKTPUYECTBOM

Bcero 466 100,0 500 100,0 500 100,0

I'Ipumeanue. Ha 80NpoC omse4a’siu moJibKo pecnOHaeHmbl € asmoHomMHoU uau cmewaHHol

cucmemoli omonJieHus.
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3.2. Pacxodbl Ha 3Hepauto 8 3a8UucUMocmu om 0oxodo8

PUCYHOK 1 AEMOHCTPMpPYET pacnpesesieHue pacxo40B Ha SHEPIUio (Yrosib, ras u
3JIEKTPMYECTBO) MO KaTerop1am JOX040B M NO3BOJIAET NOJIYYUTb NEPBOE BrevaT/eHme
0 CTPYKType pacxooB. BepTWkanbHas NMHMA Ha rMCTOrpaMmax OTMeYaeT cpejHee
3HayeHMe 06LLEN BbIGOPOYHOM COBOKYMHOCTU At KaXKAOM CTpaHbl. 1A cnpaBoYHbIX
LileNeM B rMCTorpaMMmbl 2o6aBieHbl rpaddmKm NAOTHOCTU HOPMAJIbHOT O pacnpeaesieHus.
Kak u oxumpanocb, 6onee 6efHble JOMOXO3AMCTBA TPATAT MEHbLUE HA 3HEPrui0 Mo
CpaBHEHMIO C 6osiee 06ecnevYeHHbIMM JOMOX03IMCTBaMM: BO BCEX TPEX CTpaHax B
rpynnax C HU3KMM YPOBHEM J0OXOJ0B OCHOBHasA YacTb pacnpejesieHUs pacnosioxeHa
JileBee CpefiHero 3HayeHums.

Kbipreiackan Pecny6iuka:pacXofibl Ha 3HEPr1io B pa3peas YPoBHA JoXofa TaDKVKUCTaH: PACXOb! HA BHEPTUIO B Pa3pese YPOBHA foxona
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PucyHoK 1. Pacxoabl Ha 3HEpruio (yrosb + ras + 3/1€KTpUY4eCcTBO) B
3aBMCMMOCTM OT YPOBHSA Aoxoja

Tabnumuya VI geMoHCTpUpyeT 00Lylo TEHAEHUMIO, OTMEYEHHYIO BO BCEX TpPEX
cTpaHax depraHCKOM A0J/IMHbI: JOMOXO03SMCTBA TPATAT 3HAYMUTE/IbHYIO YaCTb A0X0Aa
Ha 3Heprui. Ecnm paccmoTpeTb ABa AMana3oHa JOXOA0B, NPeAno/IoKUB, YTO LIEHTP
[ManasoHa - 3To rpy6o cpeaHui J0X0J4 B 3TOM AManasoHe, TO MOXHO MOy4YMTb
cneaytolme pesynbTaTbl: B Kbiprbiackon Pecnybanke meamaHHble pacxobl Hanbonee
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6e/HoM NoArpynrbl U3 rpynmbl CpeAHEr0 A0X0Aa COCTaBUM 2 325 KbiprbI3CKMX COMOB.
JTO cocTaBndAeT 26 % OT cpegHero goxoa B rpynne co CpeHUM YPOBHEM A0X0Ja.
PecnoHAeHTbl cieaytollen 60siee BbICOKOM MO YPOBHIO JOXOA0B rpynnbl TPATAT Ha
3Hepruio yxe 33 % (MeaMaHa) oT CpeJHEro AoxoJla B COOTBETCTBYIOLEN rpynne. B
TaaKnkuctaHe umdpbl coctasaaoT 27 % u 15,5 % cooTBeTCTBEHHO, a B Y36eKMUCTaHe
06e rpynnbl CO CpeaHUM M 60/1ee BbICOKMM YPOBHEM A0OX0A0B PaCXOAYIOT Ha SHEPrMI0
17 % oT cpegHero goxoaa B rpynne. Tabauua VI Takke noaTBepKAaeT, YTO B LEJ/IOM
60/1ee o6ecrneYeHHble JOMOX03AMCTBa TPATAT HAa SHEPrumio 60/iblle, YeM 6oee 6eHble
JloMox03siMcTBa. B KbiprbisackoM Pecny6nmke M TaaKMKUCTaHe pasHMuUa 3aTpaT Ha
3HEpPruio B 3aBUCMMOCTM OT YPOBHSA A0X04a 3HaYMMa - C BEPOATHOCTbIO OLWMOKKM 0,48 %
n 5,36 % cootBeTcTBEHHO. OHAKO B Kbiprbi3ckoM Pecny6iMke rpynna pecrnoHAeHTOoB
C ypoBHeM goxoaa 6osee 20 000 cOMOB TpPaTUT MEHbLUE PECNOHAEHTOB C YPOBHEM
aoxogos ot 12 001 go 20 000 comoB. Pe3synbTaThl N0 Y36€KMCTaHy TaK»Ke NOoKa3blBaloT,
4yTO 60NiIee GoraTtble Yy3GEKCKME PEeCrnoHAEHTbl TPATAT Ha 3HEpPrui 60/ble, 0AHAKO
BEPOATHOCTb OLWMOKM pe3ybTaToB ANA obenx rpynn coctasnset 17 %.

Ta6bamua VI. MecayHble pacxopbl Ha SHEPrUI0 - B pa3pe3e YpPOBHEMW J0X040B

YpoBeHb Pacxoabl B MecAL, Ha yroJib, ra3 1 3JIeKTPUYECTBO
MeCAYHOro Aoxoaa
JIOMOX03AMCTBa
YacToTta MegauaHa | CpeaHee | CtangapTHas | [95% AoBepuTEbHbIN
3HayeHue owmnbKa UHTepBan]
Kbiprbiackaa Pecny6/iMKa (AHa/IM3 AMCNEPCHMU: CKOPPEKTMPOBAHHBIN KO3 MULMEHT AeTEPMMHALMU
(Adj R-squared) = 0,0203; p-3HayeHue (Pr > F) = 0,0048)
MeHee 6,000 0 (0,0 %) - - - - -
KbIPrbI3CKMX COMOB
6,001-12,000 22 (4,5 %) 2.325 2.938 442 2.069 3.808
KbIPrbI3CKMX COMOB
12,001-20,000 175 (35,9 %) | 5.150 4.863 202 4.466 5.260
KbIPrbI3CKMX COMOB
bonee 20,000 276 (56,6 %)| 4.100 4,208 167 3.880 4.536
KbIPrbI3CKMX COMOB
3aTpyaHsatocb otBeTmTb | 15 (3,1 %) 4.900 4.114 668 2.802 5.426
Bcero 488 4.450 4.382 124 4.139 4.626
(100,0%)

TagKMKMCTaH (AHanM3 aucnepcmm: CKOPPEeKTUPOBAHHbIM KO3MhhUUMEHT AeTepMUHaLMKM (Ad]
R-squared) = 0,0119; p-3HayeHue (Pr > F) = 0,0536)

Metee 800 15 (3,3 %) 295 307 24 259 355
TaAKUKCKNX COMOHMU

801-1,400 TagKuKCKux | 38 (8,5%) 297 311 15 282 340
COMOHM

1,401-2,400 90 (20,0%) | 294 308 10 289 328
TaAXUNKCKMX COMOHU

Bonee 2,400 186 (41,4%)| 297 333 7 319 347

TaAKNMKCKMX COMOHU
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Tabnmua VI. npogon.

3arpyaHsatocb otBetmTb | 120 (26,7 296 304 6 292 317
%)
Bcero 449 296 318 4 309 326
(100,0 %)
Y36eKkuctaH* (AHanM3 AMCNepPCUM: CKOPPEKTUPOBaHHbIM Ko3ddrUmeHT getepmmHaumm (Adj
R-squared) = 0,0059; p-3HayeHue (Pr > F) = 0,1708)
MeHee 1,200 TbIC. 45 (10,9 250 375 36 303 446
Y36EKCKUX CYM %)
1,200-2,000 TbIC. 68 (16,5 265 345 28 290 399
Y30EKCKMX CYM %)
2,000-3,200 TbIC. 70 (17,0 413 420 32 358 483
Y30€KCKMX CYM %)
Bbonee 3,200 ThbIC. 197 (47,9 430 418 17 383 452
Y30E€KCKMX CYM %)
3aTpyaHstocb otBeTHTb | 31 (7,5%) 550 447 46 356 538
Bcero 411 400 404 12 380 428
(100,0 %)

KbipebizacmaH: Pacxodbl o2paHuyeHbl cymmoli Huxke uau pasHoti 10,000 comos

B8 MecAay, 4mobbl UCKA4YuUmMb Bbl6pOCkl; TadXuKucmaH: Pacxoobl 02paHUYeHbl

Cymmol Huxe uau pasHol 600 COMOHU B8 Mecaly, Ymobbl UCKIHYUMb B8bI6POCHI;

Y36ekucmaH: *Pacxodbl 8 mbiC. CYM; pacxoobl 02paHU4YeHbl CYMMOU 8 NPOMEXKYMKe

om 100 moic. do 1,000 mbic. cym 8 MecAy, YmMobbl UCKHYUMb B8bI6POCHI.

Keiprsckas PecnyGnnea: Pacxogel Ha SHEpri:o B PA3pe3s fona rNassl AOMOX0IARCTEA
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YsbekuoTat: Pacxons Ha SHEPIVi0 B Paspess NoMa rNaskl AOMOXDIARCTEA
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PucyHok 2. Pacxogpbl Ha 3Hepruio B paspese nosa
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Ha PucyHke 2 u B Tabamue VIl nokasaHo, 4to B Kblprbi3ckon Pecny6auke u
Y36eKUCTaHEe [OMOXO035MCTBA, F/1laBaMM KOTOPbIX BbICTYMAKT KEHLMHbI, TPaTAT Ha
3HEpPruo HECKO/IbKO MEHbLLE, YEM JOMOXO035MCTBA, A€ FNaBamu ABASIOTCA MYKYMHDI.
Takown pe3ynbTaT COOTBETCTBYET ApPYroMy pe3y/ibTaTy Ofpoca: B KaTEFOpMM C BbICOKMM
YPOBHEM [0X04A 3HAYMTENIbHO MEHbLLE AOMOXO3SIMCTB, PECMOHAEHTaMM KOTOPbIX
BbICTYNAKT KEHLWMHbI (BEPOATHOCTb OWMOKM 10 %). YTo KacaeTca TaaXMKMCTaHa, TO
371eCb, KaK B YaCTM 3aTpaT Ha 3HEPruio, Tak M B YaCTU YPOBHS J0X0Aa AOMOXO035IMCTB
B pa3pe3e nona rnaBbl JOMOX03AMCTBA, KAPTUHA HE CTOJIb ACHA.

Ta6aumua VIl. Pacxoabl Ha aHepruo B paspese nosa rnaBbl JOMOXO3AMCTBA

Kbiprbisckas Pecny6amka TaaMKUCTaH Y36ekuctaH
YacTota | MeamaHa | CpegHee | Yactota | MeamaHa | CpeaHee | YacTtota | Meanana | CpeaHee
3HayeHue 3HayeHue 3HayeHue
My>KUnHbI 247 4.500 4.545 221 295 319 202 430 428
(50,6 %) (49,2 %) (49,1
%)
eHwmHbI 241 4.250 4.216 228 296 317 209 330 380
(49,4 %) (50,8 %) (50,9
%)
Bcero 488 4.450 4.382 449 296 318 411 400 404
(100,0 (100,0 (100,0
%) %) %)

JloMOX03AMCTBa C 6ONbLIMM KOJIMYECTBOM Y/IEHOB TPaTAT B LESOM 6osiblue,
yem 6osiee Menkue goMoxossamncTaa (PucyHok 3 1 Tabamua V). Bo Bcex Tpex cTpaHax
ZIOMOX03AMCTBA, B KOTOPbIX 60/1ee 6 YNeHOB, TpaTAT 60/blle BCEro, AOMOX03SMCTBA,
B KOTOpPbIX 1-3 YyesioBeKa, TpaTAT MEHbLLE BCEro.

Kbipreisckan Pecny6nuka: Pacxobl Ha 3HEPruic B pa3pede pasMepa OMOXo3AicTea TamKUKUCTaR: PACKOAb! HA IHEPIVIO B PA3Pe3s pasMepa AOMOXo3AicTBa
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VabekucTaH: Pacxoasl Ha SHepruio B paspese pasMepa AOMOX03ARCTE
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PucyHok 3. Pacxozgbl Ha sHepruio B pa3pese KoJiMyecTBa Ye/10BEK B
JIOMOX03aMCTBE

Ta6aumua VIIl. Pacxogbl Ha 3HEPrmio B pa3pese KO/IMYeCcTBa Ye/10BEK B

JIOMOX03aMCTBE
Kbiprbisckas Pecny6amka TagMKUCTaH Y36eKkucTaH
YacToTta | Megmnana | CpeagHee | Yactota | MegmnaHa | CpeaHee | YactoTta | Meamana | CpepgHee
3Ha4yeHue 3HayeHue 3HayeHue
1 1* 8,250 8,250 41 293 302 6 (1,5%) 225 292
(9,1%)

2 19 1,700 2,775 15 274 278 36 318 380
(3,9%) (3,3%) (8,8%)

3 33 1,750 2,711 53 295 304 41 200 326
(6,8%) (11,8%) (10,0%)

4 72 2,950 3,604 78 296 323 58 326 408
(14,8%) (17,4%) (14,1%)

5 118 4,075 4,231 117 296 322 89 400 412
(24,2%) (26,1%) (21,7%)

6 98 4,750 4,615 59 294 315 75 425 399
(20,1%) (13,1%) (18,2%)

7 83 5,500 5,370 43 298 335 52 438 415
(17,0%) (9,6%) (12,7%)

8 33 5,280 4,879 18 297 345 20 450 447
(6,8%) (4,0%) (4,9%)

>8 31 5,500 5,502 25 294 316 34 582 481
(6,4%) (5,6%) (8,3%)

Bcero 438 4,450 4,382 449 296 318 411 400 404
(100%) (100% (100%)

* BepoamHee 8ce20, A8/19emcA 8bI6pOCOM.

HeCMOTpFI Ha TO YTO OrNpoOC BbiABM/1 pa3HUNLY B 3aTpatax Ha 3SHEpPruio B
3aBMCMMOCTHU OT YpOBHA AoxXoJa, [MoJia, pa3mMepa ,D,OMOXO3F|I‘/’ICTBa, 3TH CI)aI-(TOpr
0OBACHAIT /IULWb He6OJ'IbLuyt0 AOII0 AMCNEPCHUT YPOBEHb A0XO0J0B BO BCEX TpeEX
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CTpaHax 06BbACHAN Wb 2 % aucnepcuu B 3aTpatax (cm. Tabaumuy VI). 310 npMBOAMT K
3aK/IIOYEHMIO, YTO, HECMOTPA Ha TO YTO Pacxobl HA SHEPrMI0 CbeAaloT 3HAYUTENbHYIO
4acCTb [J0OXOJ0B AOMOXO03SIMCTB M ONpeAesieHHas pa3HMua B TpaTax y rpynn no ypoBHI0
JIOXOZIOB CYLLECTBYET, pacxobl JOMOXO3AMCTB Ha 3HEPrui0 He CM/IbHO 3aBMUCAT OT
CYMM JI0XOZ0B COOTBETCTBYIOLUX JOMOXO3SMCTB.

3.3. Pacxodbl Ha 3Hepauto 8 pa3pese 0CHOBHO20 UCMOYHUKA 3Hepa2uu 014
omonJsieHus

Kak nokasbiBaeT aHa/IM3 AMCNEPCUM, BO BCEX TPEX CTpaHax PepraHCKOM A0IMHbI
pa3/iMyms 3aTpaT JOMOXO3SMCTB B 3aBUCMMOCTM OT OCHOBHOIO MCTOYHUKA SHEPrM ANA
OTOMJIEHMA ABNAIOTCA CTaTUCTUYECKM 3HaYMMbIMK (Tabamua IX). OgHaKo HECKOIbKO
YAMBUTE/IbHO TO, YTO BO BCEX TPEX CTPaHax CpeAHMe pacxoAbl JOMAaLUHMX XO3SMCTB,
MCMNONb3YIOLMX 3IEKTPUYECTBO B KAYECTBE OCHOBHOMO MCTOYHUKA SHEPTUKN ANS LeSIEN
OTOMJIEHUS, OKa3a/IMCb HMKE PAacX0A0B AOMALLHMX XO3AMCTB, MCMOb3YIOLWMX ANA STUX
Llenen yrosb; 3TO HECMOTPA Ha To, 4YTo B Kbiprbiackoi Pecny6amke n Y36eKkucTtaHe
Yrosib AABNAETCA OCHOBHbIM MCTOYHMKOM SHEPruM AN OTOMNNEHMA. 3a UCKAIOYEHUEM
Kbiprbi3ackon Pecny6auku, MeauaHHble 3HauyeHMus 3aTpaT Ha 3/1EKTPUMYECTBO TaKke
HU)E MeZMaHHbIX 3HAYEHMM 3aTpaT Ha Yro/lb KAk OCHOBHOM MCTOYHMK TOM/MBA ANA
oTOnJIeHNA.

Tabaunuya IX. MecsyHble pacxobl Ha SHEPrUK0 B pa3pe3e OCHOBHOMO
UCTOYHMKA A1 OTOMNJIEHMS

OcHoBHoOM MecAYHble pacxogpbl Ha Yrofb, ra3 U 31eKTPUYECTBO
UCTOYHMK
SHepruv ans
oTOnEeHNA
YacToTa MeanaHa CpegHee | CtaHaapTHasn [95% noBepuTENbHbIN
3HayeHne oLMbKa WHTepBan]
Kblprbiackaa Pecny6/imKa (AHa/M3 AMCNEPCHMU: CKOPPEKTMPOBAHHbBINM KO3 MULIMEHT
aetepMuHaumn (Adj R-squared) = 0.0895; p-3HauveHue (Pr > F) = 0.0000%)
Yronb 382 4.581 5.137 120 4,901 5,373
(88,4%)
MpupoAHbIK ras 2 (0,5%) 3.988 5.200 4,400 -3,448 13,848
U3 NOA3EMHbIX
Tpy6onpoBOAOB
JNEKTPUYECTBO 29 (6,7%) 5.720 2.324 460 1,420 3,229
BbuoTonameo 5 (1,2%) 4.236 2.766 1,066 671 4,861
(NpeccoBaHHbIM
HaBO3/KM3AK)
Jposa 14 (3,2%) 4,955 3.318 957 1,437 5,198

TagKMKMCTaH (AHanM3 aucnepcmm: CKOPPEKTUPOBAHHBIM KO3MhhUUMEHT AeTepMUHaLMK (Ad]
R-squared) = 0,0161; p-3HayeHue (Pr > F) = 0,0110%)

yrosb [54 (12,0%)| 302 340 | 13 | 314 | 367




LIEHTPA/IbHOA3UATCKMI KYPHANT UCCIEAOBAHUA KIMMATA U YCTOMYMBOIO PA3BMUTMA (2024) 3(1): 126-157 @ 143

Ta6auua IX. MNpogosnk.

loprovee macno/ | 2 (0,4%) 336 336 43 251 421

ausenb

MponaH (ras B 2 (0,4%) 331 331 246 -152 814

EMKOCTAX)

DNEeKTpU4eCcTBo 319 295 318 5 308 328
(71,0%)

BuoTtonameo 8 (1,8%) 398 364 28 309 419

(npeccoBaHHbIM
HaBo3/ KU3£K)

JpoBa 62 (13,8%) 297 291 9 274 309
Mycop 1 oTxoapl 2 (0,4%) 280 280 71 141 418

Y36eKncTaH* (AHa/IM3 AUCMEPCHMM: CKOPPEKTUPOBaHHbBIM KO3 dUuumMeHT geTepmmuHaumm (Adj
R-squared) = 0,2160; p-3HayeHue (Pr) = 0,0000**)

Yronb 203 575 531 17 498 563
(49,4%)

loptovee macno/ | 3 (0,7%) 195 275 88 103 447

ansenb

MpupoaHbin ras | 69 (16,8%) 200 283 23 239 327

U3 NOA3EMHbIX

Tpy6onposoaoB

MponaH (ras B 40 (9,7%) 188 224 20 184 264

€MKOCTAX)

dnektpuyectBo | 58 (14,1%) 210 313 27 259 367

buoTonaueo 1 (0,2%) 250 250

(npeccoBaHHbIM

HaBO3/KM3£K)

JpoBa 37 (9,0%) 190 280 34 213 348

KbipebizcmaH: M3-3a HU3KO20 Kosau4vecmsa Hab/srdeHulli npupoOHbIU 2a3 U
6uomoniuBo UCK/KOYEHbl U3 dUuCNepCUOHHO20 aHasau3a Anova; 4Ymobbl UCK/Il0YUMb
8bI6pPOCHI, pacxodbl 02paHuU4eHbl cyMmou meHee usu pasHou 10,000 comos 8 Mecau;

TadxukucmaH: *M3-3a HU3KO20 Kosudecmsa HabsdeHul macsio/ousesb,
nponaH, 6Uomon/iuBO UCKJIlOYEHbl U3 OUCNEPCUOHHO20 aHasau3a Anova; 4mobbl
UCKJII0HUMBb 8bI6GPOCHI, pacxodbl 02paHUYeHbl CyMmol MeHee uu pasHou 600 COMOHU
8 Mecau;

Y36ekucmaH: *Tbicbldu CcyM; **M3-3a HU3Ko20 Kosiudyecmsa Hab/00eHul
macno/duszens u 6uomonsiuso UCK/IOYeHbl U3 OUCNepCUOHHO20 aHasau3a Anova;
Ymobbl UCK/II0YUMb BbI6GPOCHI, pacxoobl o2paHu4eHbl cymmol mexady 100 mbic. u
1,000 mbIC. cyM 8 MecAl.

PUCYHOK 4 A€MOHCTPUPYET CPAaBHEHME PAcXOZOB Ha SHEPrUl0 JOMOXO3AMCTB,
MCNOJIb3YIOLMX B KaYeCTBE OCHOBHOIO MCTOYHMKA SHEPrMM AJ1A OTOMJIEHMA Yrojb U
S/IEKTPMUYECTBO. T-TeCT ANA 3TUX ABYX MCTOYHMKOB SHEPrum MnokKasbiBaeT, 4YTO AN1A
Kblprbi3ckor Pecny6iuKu HysieBasd rmnotesa O TOM, YTO pasHMLbl B 3aBUCMMOCTH OT
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BMAA MCTOYHMKA SHEPrMM HET, MOXKET ObiTb OTBEPrHyTa C BEPOATHOCTLIO owmnoKM 0,00
% npu cpegHMX pacxogax B 5,137 cOMOB Ha yroJsib U 2,324 coma Ha 3/1eKTpMYeCTBO.

Kblp"h\SGKaﬂ FDCF‘IY@I’IMKQZ BaT{}aTbl B paspe3ag OCHOBHOTO WCTOYHWKA OTOMIeHWA
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PucyHoK 4. Pacxobl Ha 3HEprmio B 3aBUCMMOCTM OT OCHOBHOIMO MCTOYHMKA
3HEprmun ANns OToMNIeHMSA

B TaaxukucTtaHe cpeaHue pacxogbl cocTassAalT 340 COMOHM Ha yrosb M
318 COMOHM Ha 3/1IeKTPUYECTBO; BEPOATHOCTb OLIMOKM, YTO pa3HMLA CYLIECTBYET,
coctasnset 4,7 %. B Y36ekucraHe cpegHue pacxoabl coctaBaatoT 531 000 cyM Ha yronb
M 313 000 cyM Ha 3N1EKTPMYECTBO; BEPOATHOCTb owMbOKM - 0,00%. CnepoBatenbHoO,
JIOMallHMe X03AMCTBA B Y36eKkucTaHe M Kbiprbi3ckon Pecny6ivke, oTanaumsarolime
CBOE€ XMJIbE Yr/IEM, CKJIOHHbI TPATMUTb 60/ibLIE, YEM JOMOXO35MCTBA, MCMNOJIb3YHOLME
ANA OTONNEHUA S/IEKTPUYECTBO. ITO MPMBOAMT K 3aK/HOYEHMIO, YTO HECMOTPSA Ha
JIOBOJIbHO CUJIbHBIM Ynop Ha ¢akTop (MHAHCOBBLIX 3aTpaT B OTBETAX O MPUYMHAX
BblOOpa TOr0 UJIM MHOrO MCTOYHUKA SHEPrMM, OTHOCUTEIbHbIE PacXoAbl HE ABNAIOTCA
pellalyum haKkTopoM A1 Bbi6opa MCTOYHMKA SHEPrMU JOMOXO3SMCTBAMM.
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3.4. naHbl U NPUYUHBI NO 3aMeHe cucmembl omonsieHUsA doMawHUX xo3aucms

Jlpyron cnoco6 wu3y4yeHusa HaKTopoB, oOnpeaenslmx BblI6OP MCTOYHMKA
SHEprmu1, 3aK/II4aEeTCA B U3y4YEHUM NIAHOB U MPUYMH MO 3aMEHE CUCTEM OTOMJIEHMS.
Hy>XHO OTMETUTb, UYTO Halle MpeAnoJIoKeHME, YTO 6ojiee COCTOATEJIbHblIE CEMbM,
nMmetolme 6onblie (MHAHCOBLIX BO3MOMKHOCTEM, 6yAyT 60/€e CKJIOHHbI 3aMEHMUTb
CBOK CUCTEMY OTOMJIEHMS MO CPABHEHMIO C MeHee 06eCrnevYeHHbIMU CEMbAMM, He
NOATBEPAUNOCh. TeCT XM-KBagpaT MOKa3al HU3KYH CTaTUCTUYECKYH0 3HAYMMOCTb BO
BCEX TPeX CTpaHax, 60/iee Toro, B TaXKMKMCTAHE U Y36EKUCTaHe cpeau CEMEN ¢ 6osiee
BbICOKMM YPOBHEM [0X04A A0NA TEX, KTO NIaHMPOBaa Obl 3aMEHUTb OTOMUTEIbHYIO
CMCTEMY CBOEro A0Ma HUXKE, YeM Cpean CeMen C 6osee HM3KMM YPOBHEM JA0X0Aa
(Tabnumua X).

Ta6aunua X. MNnaHUPYOT NOMEHATb OTONUTE/IbHYK CUCTEMY AOMA B TEYEHUE 5
net (B pa3spese 40X040B)

YacToTta MnaHupytoT He nnanupytot Bcero Mnanupytot
MEHATb MEHATb MEHSATb, % OT
o6lLLero Kon-sa
KaTeropmm

Kbipreiackas Pecny6smka (xu-kBagpaTt MNMunpcoHa (4 ctenenn ceobogbl) = 1.3009; p-3HayeHue (Pr) =
0.729)

MeHee 6.000 - - - -
COMOB

6.001-12.000 5 15 20 25.0
COMOB

12.001-20.000 53 115 168 31.5
COMOB

Bonee 20.000 73 191 264 27.7
COMOB

3aTpyaHstochb 3 11 14 21.4
OTBETUTb

Bcero 134 332 466 28.8

TagXukMcTaH (xm-KkBagpart lNupcoHa (4 ctenenu csoboabl) = 3.4099; p-3HadeHue (Pr) = 0.492)

MeHee 800 4 14 18 22.2
COMOHM

801-1.400 comoHu 4 36 40 10.0
1.401-2.400 13 84 97 13.4
COMOHM

bonee 2.400 21 201 222 9.5
COMOHM
3aTpyAHAtoCh 14 109 123 11.4
OTBETUTb

Bcero 56 444 500 11.2
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Ta6nmuya X. MNpogonxk.

Y36ekucTaH (x1-KBagpart lNupcoHa (4 cteneHun cBoboabl) = 0.3039; p-3HadveHue (Pr) = 0.990)
MeHee 1.200.000 8 39 47 17.0
CyM
1.200.001- 12 62 74 16.2
2.000.000 cym
2.000.001- 14 70 84 16.7
3.200.000 cym
Bonee 3.200.000 41 213 254 16.1
CyM
3aTpyaHstoch 8 33 41 19.5
OTBETUTb
Bcero 83 417 500 16.6

HecMoTpAa Ha TO, 4TO nogaBnsAwuwee GONbLWMHCTBO PECMNOHAEHTOB BO BCEX
Tpex CTpaHax OCO3HAaEeT, YTO Yrojib HAHOCMT BpeJ, OKPY:KalolleM cpese M 3/10pOBbio
MX CEMEN, NOATBEPKAEHMIM TOMY, YTO 3Ta OCBEJOM/IEHHOCTb OKa3blBaeT BAMAHME HA
N/1aHbl NO 3aMEHEe OTONMUTE/IbHOM CUCTEMbI B IOMax, OTCYTCTBYeT. TaK, B KbIprbi3CKOM
PecnybauKe nnaHWpyloT OCYLLECTBMUTb 3aMEHY CMCTEMbI OTONAEHUA no 28,7 % Kak oT
yucna Tex, KTo OCBEAOMIEH O BpeAe Yrnfa, Tak M OT YMC/a TeX, KTO He CAblwan
0 Bpede MCKomaemoro TonsvBa. B Y3beKkucTaHe cpeay NNAHUPYOLWMX 3aMEHWUTb
CUCTEMY OTOMIEHUA 40NN OCBEAOMJ/IEHHbBIX M HEOCBEAOMJ/IEHHbIX O Bpeae yrna Ans
OKpY»KatollleM cpeabl 1 310pOBbsl BHYTPM CBOEM MOArpPYNIbl TaKKe NoYTU OAMHAKOBDI
M paBHbl 20 % (Tabamua Xl). B TagkukuctaHe, rae 6o/blias YaCcTb AOMOB YKe
OTan/IMBaeTCA 3/IEKTPUYECTBOM, MNNAHMPYIOT 3aMEHUTb CUCTEMy oTonaeHums 11,5
% cpeau ocBeAOMJIEHHbIX O Bpeae yrnsa u 8,6 % cpean Tex, KTo He 3HaeT 0 Bpeje
MCKOMaemoro BuAa TonamBa. B cnyyae ¢ TagXMKMCTAHOM pasHULA MEXAY ABYMA
rpynnamm CyLLECTBYET, HO €€ He/lb3Al Ha3BaTb CYLECTBEHHOM.

Ta6avua Xl. MnaHUPYOT NOMEHATb OTOMMUTE/NIbHYK CUCTEMY AOMa B
TeyeHue 5 net (B paspese 0CBEAOMIEHHOCTM I/1aBbl JOMOXO03SIMCTBA O
NoTeHLMa/IbHOM Bpeze 340POBbi0 M OKpY:KaloLleMn cpeae)

YacTtoTa MnanupytoT He nnanupytot Bcero MnannpytoT
MEHATb MEHATb MeHATb, % oT
o6llero Kon-ea
KaTeropum

Kblproiackas Pecny6simKka (xu-kBagpart MupcoHa (1 cteneHb cBo6oapl) = 0,0623;
p-3HayeHue (Pr) = 0,969)

OcBefomneHbl 107 266 373 28.7
He 25 62 87 28.7
OCBEOMJIEHDI

3aTpyAHACh 2 4 6 33.3

OTBETHTb
Bcero 134 332 466 28.8
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Ta6smua XI. npoaonk.

TagKuKucTaH (xm-KBagpart MNupcoHa (1 cteneHb cBo6oabl) = 0,4451;p-3Ha4eHue
(Pr) = 0,800)

OcBeaoMnEHDI 46 354 400 11.5
He 5 53 58 8.6
0CBEJOM/IEHDI

3aTpyaHACh 5 37 42 11.9
OTBETUTb

Bcero 56 444 500 11.2
Y36eKuncTaH (xu-kBagpart lMupcoHa (1 cteneHb cBoboabl) = 0,0277; p-3HayeHue (Pr)
=0,986)

OcBeaoOMNIEHDI 54 271 325 19.9
He 28 140 168 20.0
0CBEOM/IEHDI

3aTpyaHAICh 1 6 7 16.7
OTBETUTb

Bcero 83 417 500 19.9

Mpun 3TOM Yalye BCero 3ameHy CUCTeMbl OTOMJIEHUA HaMEPEHbI OCYLLECTBUTb HE
Te JOMOX035IMCTBa, KOTOPbIE OTaN/IMBAOT CBOM AoMa yriiem. B Kbiprbizckor Pecny6amke
HaMboJiIee YacTo XOTAT OCYLECTBMTb 3aMEHY CMCTEMbI OTOMJIEHMS AOMOXO3SMCTBA,
MCMOJIb3yloWMeE ANA OTOMNJIEHUA INEKTPUYECTBO B KavyeCTBE OCHOBHOIMO MCTOYHMKA
SHepruun. B TagkuKucTaHe M Y36eKMcTaHe AyMalT O 3aMeHe CUCTEMbl OTOMJIEHMA
[IOMOX03AMCTBA, KOTOpbIE MCMOJb3yOT [ApOBa B KAyeCTBE OCHOBHOIO MCTOYHMKA
3Hepruu ana otronnenua (Tabamua XIl).

Ta6amua Xll. MNhaHMpyoT MOMEHATL OTOMUTENIbHYIO CUCTEMY AOMa B TeYeHue
5 net (B pa3pe3se TeKyLlero 0CHOBHOro MCTOMHMKA SHEPrUKU ANA OTOMJIEHUA)

YactoTa Mnanvpyiot He nnanupyiot Bcero MnannpyioT
MEHATb MEHATb MEHATb, % OT
o6llero Kon-ea
KaTeropm

Kbiproidckaa Pecny6svka (xv-kBagpart MNupcoHa (1 cteneHb cBo6oabl) = 5,5383; p-3HaveHue (Pr) =
0,063%)

Yrosb 112 301 413 27.1
MpUpoaHbIi ras 0 2 2 0.0
M3 NOA3EMHbIX

TpPy60nNpoBOAOB

INEeKTPUYECTBO 14 17 31 45.2
BbuoTtonnameo 2 3 5 40.0

(NpeccoBaHHbIM
HaBo3/ KU3£K)

JpoBa 6 9 15 40.0
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Tabnuua Xll. npogosnx.
TaKMKMCTaH (XM-KBagpart MNupcoHa (2 cteneHu cBoboabl) = 9,4894; p-3HaveHue (Pr) = 0,009%)

Yronb 10 50 60 16.7
loproune macna/ 1 1 2 50.0
ansenb

MponaH (ras B 0 3 3 0.0

€MKOCTH)

DNEeKTPU4ECTBO 27 313 340 7.9

BuoTtonnameo 1 9 10 10.0

(NpeccoBaHHbIN
HaBO3/ KM3£K)

JpoBa 11 46 57 19.3
Mycop v oTxoapl 0 1 1 0.0
Bcero 50 423 473 10.6
Y36ekuncTaH (xm-KkBagpart lNupcoHa (4 ctenenu csoboapl) = 20,1766; p-3HaveHue (Pr) = 0,000%)
Yronb 45 228 273 16.5
loptoune macna/ 1 2 3 33.3
ansenb

MpUpoaHbIi ras 11 65 76 14.5
U3 NOA3EMHbIX

TpPy60npoBOAOB

MponaH (ras B 1 42 43 2.3
€MKOCTH)

INEeKTPUYECTBO 10 55 65 15.4
Bbuotonnuso 0 1 1 0.0

(NpeccoBaHHbIM
HaBo3/ KU3£K)

JpoBa 15 24 39 38.5
Bcero 83 417 500 16.6

KbipebizcmaH: *lNpupodHbili 2a3 u 6UomMoNUBO UCK/IHOYeHbl U3-3a HU3K020
Kosnuyecmsa HabodeHul;

Tad»ukucmaH: *Macna/dusenb, nponaH u 6uomonsiuBO UCK/IOYEHbI U3-3a
HU3K020 KoJsiudecmsa HabsodeHul;

Y36ekucmaH: *Macna/dusesnb u 6UomonsiuBO UCKJIKOYEHbl U3-3a HU3K020
Kosiudecmsa Hab1oeHud.

OTMeYyeHa HeKoTopasa pasHuua B FOTOBHOCTM MOMEHATb CUCTEMY OTOMIEHMA
B 3aBMCMMOCTM OT YpPOBHA 06pa3oBaHMA naBbl AOMOX03AMCTBAa. B Kbiprbiackom
Pecny6mke u TaaKMKMCTAHE JOMOXO35MCTBA, /1aBbl KOTOPbIX UMEIOT 60N1€€ BbICOKUM
ypOBEeHb 06pa30BaHMUA, MOKa3biBalOT Hanboiee BbICOKYHO CKJIOHHOCTb K M3MEHEHMAM
(Ta6nmua XIIl). OaHako 3Ta TEHAEHUMA HE HabAaeTCs B Y36EKUCTaHe, U ANA BCEX
Tpex CTpaH pe3y/ibTaT He MMeeT CTaTUCTUYECKU 3HAYMMOro pesy/bTaTta.
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Ta6aunuya Xlll. MhaHUpyOT NOMEHATbL OTOMMTE/IbHYIO CUCTEMY AOMa B
TeyeHue 5 net (B paspese ypoBHA 06pa3oBaHMA peCcnoHAeHTa - rnasbl
JIOMOX03AMCTBA M/IM /LA, NMPUHMMAIOLLErO PeLLeHMA MO OpraHM3aumm
OTOMJIEHUA A0MA)

YacToTta MnanupytoT | He nnanupytot Bcero MnanupytoT
MEHATb MEHATb MeHATb, % oT
o6LLero Koi-Ba
KaTeropmm

Kbipreiackas Pecny6smka (xm-KkBagpat MupcoHa (1 cteneHb cBo6oabl) = 2.6644; p-3HaveHue (Pr) =
0.446)

HenonHoe cpegHee (9 knaccos) 11 27 38 28.9
CpegHee (11 Knaccos) 69 180 249 27.7
CpefHee TexHMYecKoe 21 64 85 24,7

U npodeccrmoHabHoe
06pa3oBaHue (KoNeax,
TEXHUKYM)

Bobiclee obpa3oBaHue 33 61 94 5
(cneuymanuct, 6akanasp,
macTep, KaHAMAAT HayK, JOKTOp

—

HayK, PhD)

Bcero 134 332 466 28.8
TagXuKMcTaH (xmn-KBagpart lNupcoHa (2 ctenenu csoboabl) = 1.3226; p-3HadeHue (Pr) = 0.516%)
HenosnHoe cpegHee (9 kKnaccos) 4 47 51 7.8
CpegHee (11 Knaccos) 17 120 137 12.4
CpefHee TexHMYeCcKoe 11 114 125 8.8

U npodeccuoHasibHoe
o6pasoBaHue (Koanemx,

TEXHUKYM)

Bbiciee obpa3oBaHue 24 163 187 12.8
(cneumanuct, 6akanasp,

macTep, KaHAMAAT HayK, AOKTOp

HayK, PhD)

Bcero 56 444 500 11.2
Y36eKkucTaH (xu-kBagpat lMmpcoHa (2 cteneHn cBoboabl) = 0.7969; p-3HaveHne (Pr) = 0.671%)
HenonHoe cpegHee (9 knaccos) 2 12 14 14.3
CpegnHee (11 Knaccos) 35 158 193 18.1
CpefHee TexHMYecKoe 28 161 189 14.8

U npodeccuoHabHoe
06pa3oBaHMe (KoNnegx,
TEXHUKYM)

Bbiclee ob6pasoBaHue 18 86 104 17.3
(cneumanuct, 6akanasp,
MacTep, KaHAMAAT HayK, AOKTOp
HayK, PhD)

Bcero 83 417 500 16.6

TaokukucmaH: *HenosiHoe cpedHee UCKII0HYeHO U3-3a HU3K020 KoJiudecmaa
HabodeHul;

Y36ekucmaH: *HenosiHoe cpedHee UCKIIYeHO U3-3a HU3K020 KoJiu4ecmsa
Hab1tdeHudl.
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Mo noBoay roTOBHOCTM OCYLECTBUTb 3aMeHY CUCTEMbl OTOMJIEHMA BO BCEX
Tpex CTpaHax pasHMLbl B OTBETaX FOPOACKMX M CENbCKUX KUTENIEM MPaKTUYECKU He
HabogaeTca: 26 u 29 % cooTBeTCTBEHHO B Kbiprbiackon Pecny6avke, 16 u 17 % B
TagxukmctaHe, 1 11 u 12 % B Y36eKncTaHe. TecT X1-KBagpaT KpamHe He3HaYMTeNeH
(Ta6aumua XIV).

Ta6nmuya XIV. MnaHbl N0 3aMeHe CUCTEMbI OTOMJIEHMA B caeayowme 5 net (B
paspese ropoACKUX U CENIbCKUX AOMALLHMX XO35MCTB)

YacToTta MnanupytoT He nnanupytot Bcero MnaHupytoT
MEHATb MEHATb MEHATb, % OT
oblero KosI-Ba
KaTeropuu
Kbiprbiackas Pecny6smKka (xu-kBagpat MNupcoHa (1 cteneHb cBo6oabl) = 0,4073; p-3HadeHue (Pr) =
0,523)
lopog 19 55 74 25,7
Ceno 115 277 392 29,3
Bcero 134 332 466 28,8
TazXuKMCTaH (xm-KBagpart MupcoHa (1 cteneHb cBoboapl) = 0,0435; p-3HayeHume (Pr) = 0,835)
lopoa 16 121 137 11,7
Ceno 40 323 363 11,0
Bcero 56 444 500 11,2
Y36eKkucTaH (xm-kBagpart MupcoHa (1 cteneHb cBo6oabl) = 0,0439; p-3HadeHue (Pr) = 0,834)
lopoa 49 241 290 16,9
Ceno 34 176 210 16,2
Bcero 83 417 500 16,6

Pe3synbTaTbl KOppenAuMM OTBETOB OTHOCMTE/IbHO 3aMEHbl CUCTEMbI OTOMJIEHUS
M Nona pecrnoHAeHTa CTaTUCTMYECKM HECKOJ/IbKO 60/1ee 3Ha4YMMbl, YeM Koppensaumm
YPOBHEM A0X04a, YPOBHEM OCBEOMJIEHHOCTM O Bpeae MCKOMaemoro B1MAa TOmn/mBea,
YPOBHA 06pa30oBaHUA MM B pa3pese ropoj - ceno. OgHaKo BEpOATHOCTb OLUMOKMU MO
JaHHOMY nokasatento meHee 10 % Tonbko ans Kbiprbiackon Pecny6amku (Tabavua
XV). TnaBbl JOMOXO03SIMCTB - MYXKUYMHbI HECKOJIbKO 60/1€€ CK/IOHHbI MJIaHMpOBaTb
M3MEHEHUA CUCTEM OTOMJIEHUA, YEM KEHLLUMHDbI: A0NA TaKMX MYMKUYMH BbllLE KEHLLMH-
pecnoHAeHToB Ha 2,9 % B TaAaukuctaHe M Ha 7,4 % B Kbiprbisckon Pecny6nuke.
YunTbIBas, YTO 3TOT pe3y/bTaT HE CU/IbHO OOBACHAETCA APYrMMM AEMOTPaPUUECKMMH
XapaKTEPUCTMKaMM, BEPOATHO, JYYLWMM OOBACHEHMEM TOMY MOXET CAYXMUTb 6onee
BbICOKAs CKJIOHHOCTb MY)UYMH K «TEXHUYECKUM U3MEHEHUAM U NJIAHMPOBAHUIO>.
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Ta6aunua XV. NnaHbl N0 3aMeHe CMCTEMbI OTOMJIEHUA B caeaytowme 5 net
(B paspese nona)

YacToTa MnaHupytoT He nnanuvpytot Bcero Mnanupytot
MEHATb MEHATb MEHSATb, % OT
o6lLLero Kon-sa
KaTeropmm
Kbipreiackas Pecny6smka (xu-kBagpat MunpcoHa (1 cteneHb cBo6oabl) = 3,0731; p-3HaveHue (Pr) =
0,080)
My3KYMHbI 77 161 238 32,4
KeHLWmHbI 57 171 228 25,0
Bcero 134 332 466 28,8
TaaMKucTaH (x1-KBagpat lNupcoHa (1 cteneHb cBoboabl) = 1,0198; p-3Havenue (Pr) = 0,313)
My>K4YmHbl 31 214 245 12,7
KeHLWmHbI 25 230 255 9,8
Bcero 56 444 500 11,2

Y36ekuncTaH (xm-KkBagpart lNupcoHa (1 cteneHb cBoboapl) = 2,4458; p-3HayveHue (Pr) = 0,118)

My>KUYmHbI 49 207 256 19,1
KeHLWmHbI 34 210 244 13,9
Bcero 83 417 500 16,6

TakKe 3aMeyeHa HeKkoTopas TEeHAEHUMS OTHOCUTENIbHO GO/IbLIEN FOTOBHOCTM
MOJIOAbIX JI0AEN OCYLEeCTBUTb 3aMEHY OTOMWUTENIbHOM CUCTEMbI MO CPABHEHWIO C
6onee CTaplwMMKU NOKONEHUAMMU. ONATb Ke BEPOATHOCTb OWMOKM NpU STOM rpyobo B
npeaenax Hopmbl b B Kbiprbi3ckol Pecny6amke (Tabauua XVI).

Ta6aunuya XVI. MNnaHbl N0 3aMeHe CMCTEMbI OTOMNIEHUA B caeaytowme 5 net
(B paspese Bo3pacTa)

YacToTta MnaHupytoT He nnanuvpytot Bcero Mnanupytot
MEHATb MEHATb MEHATb, % OT
obLuero KosI-Ba
KaTeropuu
Kbiprbiackas Pecny6smka (xu-kBagpat MNMpcoHa (1 cteneHb cBo6oabl) =2,5640; p-3HaveHue (Pr) =
0,109)
Bospact 19-45 99 220 319 31.0
Bospact 45+ 35 112 147 23,8
Bcero 134 332 466 28,8
TaaXuKMCTaH (xm-KBaapart MupcoHa (1 cteneHb cBob6oapl) =0.0323; p-3HayeHume (Pr) = 0.857)
Bospact 19-45 41 320 361 11.4
BospacT 45+ 15 124 139 10,8
Bcero 56 444 500 11,2
Y36ekuncTaH (xm-KkBagpart NupcoHa (1 cteneHb cBoboapl) =0.7786; p-3HadyeHue (Pr) = 0.378)
Bospact 19-45 46 209 255 18,0
BospacT 45+ 37 208 245 15,1
Bcero 83 417 500 16,6
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Ha Bonpoc, 4eM 060CHOBaHbl MJlaHbl MO 3aMEHE OTOMWTENIbHOM CUCTEMbI,
rNaBbl JJOMOXO3AMCTB Haubosee 4YacTo OTBEYAKT «MNPOB6JEMbI C CYLIECTBYIOLLEN>.
Cnepylowpe no nonysisapHOCTM OTBETbl: «yA06CTBO», 60s€e XOJ0A4Hble 3MMbl M
(p1HaHCoBble NpMYMHBI (pUC. 5). Hamume HOBbIX TEXHUYECKMX PELLEHMM TAKKE UrpaeT
ponb. OKpyrKawwas cpega M 340pOBbe yuMTbiBaeTCA AMWb y 11 % pecnoHAEeHTOB B
TaguKkuctaHe, 7,5 % - B Kbiprbiackoi Pecny6auke u 2,1 % - B Y36eKUCTaHe.

H 3aTPYAHAKCb OTBETUTD

9 - 11,0 | .
5,5 P 115 ' [0 coobpaxeHmnam 2alLmThl 340pOBbA/
P - OKpYHHatoWe cpeapl
& = m
B locTynHOCTb KpeauTa
20 12,6
14,7
60 MNpoeenu raz/ noAeunca gocTyn K
LEeHTPaNbHOMY OTONEHUIO
50
11,0 H /1nA BOZMOMHOCTM MEHATH

TemnepaTtypy 3umoii

40

Mo ¢puHaHcoebiM coobpameHuam
30
20 B HoBble TeXHMYECKME BOZMOKHOCTH

32,6 (BO2MOMHOCTE KOHTPO/IMPOBATL
mowHocTe oborpesa)

10 15,6 19,2 B [1n5 noebiwenus ya0bcTBa, IKOHOMMU
BpEeMEHN
0
Kblproiackan TagKMKUCTaH YabeKkucraH Mpo6nembl ¢ aelicTBYIOLWEH CUCTEMON
Pecnyﬁﬂ”“a OTONNEeHWA

PucyHok 5. OTBeTbl Ha BOMNpocC «M3-3a KakmMx NpMymH Bbl nhaHnpyeTe 3aMeHy
CUCTEMbI OTONNEHUA?>» (%)

Pe3ynbTaTbl OTBETOB Ha NpeAblayliMi BOMPOC BO MHOMOM COOTBETCTBYIOT
oTBEeTaM Ha Bornpoc «41o onpeaenseT Baw BbIGOP OCHOBHOMO MCTOYHMKA SHEPruM ANA
oTonNeHus?», nNpefcTaBaeHHbIiM B Tabamue 5. B To e Bpems, cyasa Mo oTBETaM Ha
BOMPOC 0 6YAyLMX NJlaHaxX, Npo6aeMbl C MOCTABKOM SHEPrUM B NMPOLLJIOM HE ABAAIOTCS
HACTO/IbKO CYLLECTBEHHOM MPMYUHOM, YTOBbI CMOABUIHYTb JOMOXO3AMCTBA MOMEHATb
oTonuTenbHylo cmuctemy. B Kbiprbisckon Pecny6ivke nuwb 33,5 % pecnoHeHTOoB,
MCMbITABLUMX B MPOLUJIOM NPOG/JEMbl C MOCTABKOM OCHOBHOIO MCTOYHMKA 3SHEprmu
ANA OTONJIeHMA, OTMETM/IM CBOK FOTOBHOCTb MOMEHATb CUCTeMy oTonsieHua. Jona
NJAHUPYIOLUMX 3aMeHY CpeaM TeX, KTO He MCMbITbiBan NpobsiemM, U TOro MeHblue -
oHa coctaBnna 21,6 % (Ta6bnuua XVII). Ana TagKMKMCTaHa COOTBETCTBYHOLLME
3HaveHuA coctaBusim 12,5 % 1 8,6 % COOTBETCTBEHHO (HY)KHO OTMETUTb, YTO YPOBEHDb
CTaTUCTUYECKOM 3HAYMMOCTM pe3y/IbTaTOB A8 3TOM CTPaHbl CoCTaBWMA Auwb 20
%). B Y3bekunctaHe 90 % pecnoHAEHTOB OTMETM/IM Ha/nMyme NpobJieM C MOCTaBKOM
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OCHOBHOIO MCTOYHMKA SHEPrMM A8 OTOMNEHMA B 3UMHUK Nepuoj, Ho Auub 15,6 %
M3 HUX NJAHUPYIOT 3aMEHY CMCTEMbI OTOMJIEHUA NPOTMB B 25 % AOMALLHMX XO3AMCTB,
KOTOpPbI€ HE MCMbITbIBA/IM NPO6GJIEM C MOCTABKOM OCHOBHOIO MCTOYHMKA SHEPrUM ANs
CBOEro OTON/IEHMSA (NPU 3TOM HEOOXOAMMO OTMETUTb, YTO OOLLEE YMUC/IO TEX, KTO HE
MCMbITbIBAN Npo6aem, KpanHe mano (52 gomoxossmctea). [ocneaHee Takxe MOrio
MOB/IMATb HAa BbICOKYI A0J1I0 NNAHMPYIOLUX MOMEHSATb CUCTEMY OTOMJIEHUSA B 3TOM
noarpynne (13 IOMOX035IMCTB).

Tabnuya XVII. NnaHbl N0 3aMEHE CUCTEMbI OTOMJIEHMSA B Crieaywoume 5
neT (B pa3pese Ha/Muma/oTCyTCTBMA NPO6AEM C NOCTaBKaMM OCHOBHOIO
MCTOYHMKA SHEPIrMM AN OTOMJIEHMA B MPOLLJIOM)

YacToTta MnanupytoT He nnanupytot Bcero MnanupytoT
MEHATb MEHATb MEHSATb, % OT
o6llero Kon-sa
KaTeropm

Kbipreiackas Pecny6smKka (xm-kBagpat MpcoHa (1 cteneHb cBo6oabl) =7.6211; p-3HaveHue (Pr) =
0.006)

UcnbiTbiBaM 94 187 281 33.5
npo6embl B

3UMHUI Nepuoa

He mncnbiTbiBanu 40 145 185 21.6
npo6siemM B

3UMHUI Nepuoa

Bcero 134 332 466 28.8
TagxukmcTaH (xmn-kBagpar lNupcoHa (1 cteneHb cBoboapl) = 1.6578; p-3HayeHue (Pr) = 0.198)
UcnbiTbiBaM 42 295 337 12.5
npo6sieMbl B

3UMHMI Nepuos,

He mncnbiTbiBan 14 149 163 8.6
npo6siemM B

3UMHMI Nepuos,

Bcero 56 444 500 11.2
Y36eKkucTaH (xm-kBagpar lNupcoHa (1 cteneHb cBo6oapl) = 2.9579; p-3HadeHue (Pr )= 0.085)
UcnbiTbiBaM 70 378 448 15.6
npo6/JieMbl B

3UMHMI Nepuo,

He ucnbiTbiBaNn 13 39 52 25.0
npo6siem B

3UMHUI Nepuog

Bcero 83 417 500 16.6
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4. 3aKkno4eHue 1 peKkoMeHgaumm

Okono 80,5 % pecnoHaeHToB B Kbiprbisckon Pecny6amke, 80 % B TagKMKUCTaHe
M 65 % B Y306EeKMCTaHEe 0003HAYM/IM CBOKO OCBEAOMJIEHHOCTb O MOTEHUMA/IbHOM
BpeJe MCKOMAeMoro ToMn/MBa AJ1S OKpYKalowen cpeabl 1 340poBbA. TeM He MeHee,
AOMUHMPYIOLWUMM  UCTOYHMKOM 3SHEprMM And cucteM otonaeHusa B Kbiprbisckom
Pecny6sivKke M Y36eKMCTaHE OCTaeTcs yrosib. JTO MPU TOM, YTO AOMOXO3AWCTBA,
oTan/iMBarLLMe CBOE XU/be yriem, Nokasasim 6o1ee BbICOKME 3aTpaTbl Ha OTONIeHME,
MO CPaBHEHMIO C JOMOXO3AMCTBAaMM, UCMO/b3YIOLMMM SIEKTPUYECTBO.

B cBA3M C 3TMM MacwTabHble M3MEHEHMA MO Mepexoay AOMOXO3AWCTB Ha
MCMNONIb30BaHNE UYMCTOM 3SHEPruM TPEBYIOT 3HAYMTE/IbHbIX MEP FoCyAapCTBEHHOM
NOJIMTUKMU.

OTHOCUTENDbHBIE LEHbI HA YMCTYHO SHEPrMi0, HanpMMep, Ha 3NIEKTPUYECTBO M
Ha YroJib, AOJIXHbl 6bITb CYLIECTBEHHO CKOPPEKTUPOBAHbI B MOJ/Ib3y YUCTOM SHEPIUM.
JT0 TpebyeT AOMOJIHUTENBHOrO HAaNOro00/I0KEHMSA B OTHOLIEHUM Yraa (Hanpumep,
BBEAEHME [OMOJIHUTENIbHOFO Hasora (yBE/MYEHWE pa3mepa AEMCTBYIOLLENO)
OAHOBPEMEHHO C OTKa3oM OT CyOGCMAMPOBAHMA YrAa U/WMAKM aaMMHUCTPATUBHBIM
YCTaHOB/IEHMEM LIEHOBBIX IMMUTOB. B TO }Ke Bpems JomallHue X03aMCcTBa B DepraHCKoM
JIONIMHE YKe TPATAT Ha OTOMJIEHWE A0 OJHOM TPETU CBOMX A0X0A0B. /1A Toro 4ytobbl
He ycyryomtb (PMHAHCOBYIO HarpyskKy M He MpMBE3TU K COLUMA/IbBHOMY KPU3KUCY M
HenpuATUIO pecopMm, K MPUMEPY, BBEAEHMUA HaNOra Ha yroJb, 60/1ee BblICOKME 3aTpaThl
Ha OTOMJIEHUE AOMALLHMX XO3SIMCTB JO/IKHbI GblTb KOMMNEHCMPOBaHbI (PMHAHCOBbIMM
TpaHCchepTaMu.

Bce 60/1bLUE HAYYHOM IMTEPATYPbI, KaK B TOM YUC/IE M pe3YJIbTaTbl MCCIEJ0BAHUSA
no JlatHckon AMepuke (Feng et al., 2018), nokasbiBalOT, YTO nepepacnpeieneHue
Jaxke He6osblwon A0AM (UHAHCOBLIX MOCTYMNAEHMA OT OTMEHbl CYGCHMAMM MU
Ha/I0ro06JI0KEHUSA SHEPrOHOCUTENEM MOMKET ObiTb JOCTAaTOYHO, AN TOrO0 YTOOGbI
3alUMTUTb YA3BUMbIE [OMALUHME XO03SIMCTBA OT MOCNEACTBMA MOBbLILWEHUSA LIEH Ha
JHeproHocuTenn. B To ke Bpems Ha/imume MTepaTypbl, UCCIeAyHLEN BAMAHUE
HaJI0OroB Ha SHEProHOCUTENM HA KOHEYHOE NOTPEBNEHUE B XKUJbIX OMAX B KOHTEKCTE
pa3BUBAOLMXCA CTPaH, a TaKXKe B paMKax «KOMMJIEKCHOro NoaxoAa, YYMTbiBaloLLEro
COLMANbHO-3KOHOMMUYECKME U CUTYaUMOHHble (aKTopbl», orpaHuvyeHHo (Borozan,
2019). locnepHee 3aMevaHue euwe 60n€e aKkTya/lbHO B OTHOLIEHWMM U3YYEHMSA
BJIMAHMA BBEAEHMA Hasiora Ha yrosib. B TO e BpeMAa uccnegosaHue no MHamu
NMPUBENO K 3aKJIIOYEHMIO, YTO YBEJ/IMYEHME CMeLMasIbHOr0 AOMNOJHUTE/IbHONO Haslora
Ha yrosb B MIHAUM «CyLleCTBEHHO COKPaTMUT CMEPTHOCTb, CBA3aHHYIO C 3arpA3HEeHMEM
OKpY’Katollen cpefbl, YBENMYMT AOXOAHYH YacCTb OlXkKeTa.. M CTaHeT Haubonee
3¢ peKTUBHOM MepPOI NO COKPaLLEHMIO Yr/IepoAHbIX Bbi6pocoB» (Parry et al., 2017).
A npaBuTenbCctBy MHAOHE3UM ObII0O PEKOMEHAOBAHO «YBE/IMYUTL HANOr Ha YroJib,
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YTOGbI NOCNEAHMA CNYXKUA Ae-pakTo yrnepoAHbiM Hasnorom» (Sumarno and Laan,
2021). Ana npuHATMA MHPOPMUPOBAHHDBIX PELLIEHMM OTHOCUTE/IbHO BO3MOXHbIX MEpP
Mo CTMMY/IMPOBAHUIO MEpPEXOoJa [AOMALUHMX XO3SIMCTB Ha 60/1ee YMCTYI0 SHEPIUIo
HE06X0AMMbl  JONONIHUTE/IbHbIE MCCNeA0BaHUSA O MOTEHUMAalbHOM BO34EMCTBUM
BBE/JIEHMA HOBOrO KOCBEHHOI0 Haslora Ha yroJib B LleHTpanbHolM Asuu.

Ecnn obpatutbcAa K KoHTekcTy EC, TO B CTpaHax € 60/1ee 3KOHOMHbIM
NOTpe6IEHUEM SHEPrUM BbICOKME HAJIOTM Ha SHEPrUl0 CU/IbHEE BO3AEMCTBYIOT Ha
noTpe6ieHne 3HEPruM AOMALUHMMM XO3AMCTBAMM MO CPABHEHMIO CO CTpaHaMM C
TPaguLUMOHHO 60/siee BbICOKMM YPOBHEM noTpebneHuna sHeprum (Borozan, 2019).
Takoe 3aK/lYeHne MOXKET 6biTb aKTyasIbHO M B OTHOLUEHMM JOMALUHMX XO3SIMCTB,
noTpe6aALLMX 60/1bLUe YriA. MX BbICOKOE NOTpebIeHME MOXKET 06 BACHATLCA NMPOCTOM
MPUYMHOM OTCYTCTBUSA PaKTUYECKOrO BbiGopa PMHAHCOBO AOCTYMHbIX a/lbTEPHATMBHbIX
TEXHUYECKUX PELLEHUN.

HoBas Bo/1Ha 3e/1eHOM 31EKTPUHMKaLMM JOKHA YA0BNETBOPUTb NOTEHLMA/IbHO
60/1€e BbICOKMM CMPOC Ha 3/1EKTPMYECTBO CO CTOPOHbI AOMALLUHUX XO3AMCTB M APYrux
CEKTOPOB 3KOHOMMKM, TaKMX KaK 3/IEKTPOMOOM/IM M NPOM3BOACTBO Yr/ieBoA0poAa.
®aKTUYECKM BoSIHA hOPMMPOBaHMA 60/1€€ YNCTOM SHEPTETUKM YKEe Havyalacb BO BCEX
Tpex cTpaHax depraHCKoM A0/IMHbI - B Y36EKMCTaHE OCHOBHOM (hOKYC Hanpas/iEH Ha
COJIHEYHYIO U BETPSIHYIO 3HEpPreTrKy, B TagxkunkuctaHe u Koiproiackon Pecny6amke -
Ha rMApPo3HEpPreTMKy. Mo MHEHMIO yyeHbiX, B KasaxcTaHe u Kbiprbi3ckol Pecny6amke
«[IOCTYNn K 60/€e 4YMCTOM WM COBPEMEHHOM 3SHEpreTMYeckor WHGPaCcTpyKType,
KaK, Hanpumep, K rasonpoBojam M LEHTPaAM30BaHHOMY OTOMJIEHMIO, COKpaTUT
MCMNOJIb30BaHWE TBEPAOro TOMJ/IMBA, OCOBGEHHO B CE/IbCKMX parMoHax» (Azhgaliyeva et
al., 2021).

Ana 1Cnosb3oBaHMA CPaBHUTE/IbHBIX MPEUMYLLECTB KaxAoM CTpaHbl Mo
reHepaumu 3/1EKTPUYECKOM SHEPTMM M COAENCTBUS HaXOXKAEHMI0 6aslaHca cnpoca M
NpeaJsioKeHMM B pasHble CE30HbI U B pasHOE BpeMs CYTOK HE06xoauMo 6osiee TecHoe
COTPYAHMYECTBO MeXAY CTpaHaMW permoHa, MOAEepHM3auMA CBA3bIBAKOLWMX CTpaHbl
3NIEKTPOCETEN U MHTEHCMPHUKALMA TOProB/IM 3/IEKTPO3HEPIUEN APYF C APYIrOM.

«Kpome Toro, peKoMeHAyTCA NoCTENEHHbIE M LUMPOKO OCBeLLaeMble pedopMbl,
No3BoJiAlOLME OGU3HECY M AOMOXO3AMCTBAM afanTMpPOBATbCA B OXWMAAHWKM Gosee
BbICOKMX LIEH Ha 3HepreTMyeckue pecypcbl, a Takxe npegocTaBaswlme 60sbLie
BPEMEHU AN MPUHATMA HEOBXOAMMbIX MEp coumanbHOM 3awmTbl» (Parry, 2017).
OAHOBpPEMEHHO C TakMMM pedopMamu AN CTUMYJIMPOBaHMA LUMPOKOMACLUITaGHOro
[ABUMKEHMA B CTOPOHY UCMOJIb30BaHUSA 60J1ee YNCTOM SHEPTrMM HEOBXOAMMO NPOBOAMTD
MH(POPMALMOHHbIE KaMMaHMM B COUMAJIbHbIX CeTAX M APYrMX KOMMYHMKALMOHHbIX
KaHaslaX O BO3MOXHOCTAX, KOTOpble OTKpbIBa€T MCMNOJIb30BaHUE YMUCTbIX M
BO30OHOBSI€MbIX MCTOYHMKOB JHEPIrUK.
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