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A B S T R A C T   

Climate change exacerbates existing threats and risks and generates new ones in the lives of the Indigenous 
people of the Arctic regions. The ability to cope with climate variability and extreme events is largely dependent 
on territorial adaptive capacities and vulnerabilities in addition to the level of regional economic development. 
The purpose of this article is to understand if the people living in Tiksi and its hinterland are aware of the impacts 
of climate change and attribute importance to them, as well as to determine if they have adaptation actions and 
strategies have been put in place. The future of Tiksi’s population is uncertain and is highly dependent on the 
federal government. Issues relating to climate change are not a high priority for the local populations. Although 
the population of the Bulunsky district has maintained some capacity for adaptation, both uncertainty about the 
future and their dependence on decisions made at a higher level are undermining their ability to plan for 
adaptation in the long term.   

1. Introduction 

The ability to cope with climate variability and extreme events is 
largely determined by the level of territorial and individual adaptive 
capacities and vulnerabilities, and the level of regional economic 
development (Cardona et al., 2012; Thomas et al., 2019). These factors 
determine the ability of local communities to react positively or nega-
tively to climate changes. Whether they benefit from, mitigate or suffer 
from these changes will vary depending on the adaptability of the 
populations. 

One essential element of adaptation, adaptation planning, aims to 
reduce human vulnerability to the current and future negative impacts 
of climate change by designing policies, programs and plans for adap-
tation (da Cunha and Lioubimtseva, In press). However, it remains un-
clear how to address social and environmental inequity and to what 
extent the residents of urban and rural settlements have something to 

contribute and how their opinions could influence the adaptation 
measures adopted (Anguelovski et al., 2016; Lioubimtseva and da 
Cunha, In press; Thomas et al., 2019). 

Are vulnerable populations interested in climate change, have they 
identified its effects, and lastly, how willing are they to adapt? These 
issues are becoming increasingly significant in different geographical 
contexts and circumstances (Anguelovski et al., 2016; Baztan et al., 
2020; Cameron, 2012; Huntington et al., 2019; Olazabal et al., 2019; 
Thomas et al., 2019). Vulnerability assessment and response strategies 
to natural climate variability provide a good starting point for the study 
of adaptation needs (Smit et al., 1999; Smit and Wandel, 2006). 

Climate change exacerbates existing threats and risks and generates 
new ones in the lives of the Indigenous people of the Arctic regions. It 
exerts pressure on the environment as well as on social, economic and 
cultural dimensions. (AMAP, 2017; Doloisio and Vanderlinden, 2020; 
Huntington et al., 2019; Nuttall, 2018). Huntington et al. (2019) It has 
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been established that “many studies still retain a central focus on climate 
even as they consider multiple factors that affect people; they can thus 
overlook or minimize the principal concerns, knowledge, politics, live-
lihoods, experiences, and priorities of people themselves as research 
agendas driven by outsiders focus on climate change rather than on the 
people themselves”. It is important to consider climate change issues, 
but also the other issues it raises. It is important to identify stories of 
adaptability and resilience in the past and present (Cameron, 2012; Ford 
et al., 2015) and to highlight the adaptive capacities of the Arctic people 
for the future. These adaptive capacities are multi-factorial and will be 
influenced by political, economic or social dimensions that may be more 
or less deeply embedded (Ford et al., 2015). 

The focus of this paper is on Tiksi (Тикси) and its interdependent 
hinterland, the Bulunsky District, taking into account its history and 
governance processes, as well as its heavy reliance on natural resources. 
It is located in the Sakha Republic (Yakutia) which covers an area of over 
3 000 000 km2. The Arctic zone represents about 52% of the territory of 
the republic (Doloisio and Vanderlinden, 2020). 

Starting from a predominantly autochthonous occupation of the 
territory, the planned economy during the Soviet period changed the 
socio-economic structures of the region. In 1932, the Soviet Union un-
dertook the first northeastern passage without wintering: the Sibiryakov 
expedition was the first icebreaker to sail from Arkhangelsk to the 
Bering Strait. After the Second World War, the Northeast Passage 
allowed ships to navigate between the Atlantic and Pacific Oceans while 
remaining out of the control of the United States. Although it concerned 
only a few dozen boats a year, it was considered to be strategic by the 
USSR so it built a dozen ports, accessible only two or three months per 
year, in sheltered bays and Arctic Ocean estuaries: Tiksi on the Lena, 
Nordvik on the Gulf of Khatanga, etc.(Van Grunderbeek, 2013). 

Founded in 1933, Tiksi is located in a border zone where special 
access rules apply. “A sea frozen for ten months of the year and its 
endless tundra [..] Tiksi recounts its own piece of Soviet history” 
(translated from (Vitkine, 2012)). This city was an important strategic 
military and scientific base endowed with an airport infrastructure 
essential for its accessibility. A wave of immigration from all over the 
USSR brought people attracted by work, high wages and/or a romantic 
vision of the Far North which allowed Tiksi to reach its peak of 11 649 
inhabitants in 1989 (1989 Soviet Census). 

The collapse of the USSR and the rapid transition to a market 
economy led to the liberalization of societies and a significant reduction 
in freight flows. This, along with the long winters, has resulted in the 
suspension of the shipping line terminus to the west and a strong shift in 
migration from moderate immigration to the North in the 1980s to large 
scale emigration in the post-Soviet period (Milanovic, 1998). Moreover, 
the decline of the military base and the airport produced a sharp in-
crease in unemployment. Since 1990, many families have left the 
Bulunsky District and moved to larger cities in Siberia (Laruelle, 2016; 
Prokhorova, 2013, p. 35–36). The population of Tiksi has fallen to 5063 
inhabitants (2010 Russian Census), with more than half of its population 
leaving the district between 1990 and 2014. The populations of both are 
still decreasing. 

The Russian government has implemented an active state policy for 
the Arctic over the past few years. There is an “adjustment” (or rather 
“reconfiguration”) of the modern system of state regulation of the 
development of the Arctic zone. It aims to increase the economic 
development of the territories of the Arctic zone of the Russian Feder-
ation and to improve the quality of life of the population of the Russian 
Arctic. 

In 2020, a whole set of strategic documents stating the policy of 
Russia in the Arctic was adopted (Table 1), including the “Fundamentals 
of the state policy of the Russian Federation in the Arctic for the period 
up to 2035 and beyond” and the “Strategy for the development of the 
Arctic zone of the Russian Federation and ensuring national security for 
the period up to 2035”. The latter defines an implementation plan for the 
integrated social and economic development of the Arctic territories in 

terms of science and technology; information and telecommunication 
infrastructure; environmental protection; international cooperation; 
and defense and national border control (Kudryashova et al., 2019, 
Buchanan, 2020). Significant changes were also made in Russian legis-
lation, including the introduction of various preferences and tax in-
centives. At the regional level, the Republic of Sakha (Yakutia) 
implemented a comprehensive socio-economic development program 
for the Arctic districts up to 2020 (Accounts Chamber of the Russian 
Federation, 2014; Public Chamber of the Republic of Sakha, 2016). 

The aim of these development programs is to narrow the develop-
ment gap between the Arctic districts and the rest of the Republic, as 
they are currently constrained by a number of economic social, orga-
nizational and managerial problems (Borisov et al., 2015; Federation 
Council, 2019, 2020; Larchenko and Kolesnikov, 2017; Nikulkina, 2018; 
Nikulkina and Filimonova, 2019; Peshina and Zakharov, 2017; Selin, 
2013; Tatarkina, 2014). At the same time, these policies seek to control 
access to this strategic territory. We can question, as underlined in Ford 
et al. (2015), the position of authorities with regard to climate change, 
as they tend to consider it as an opportunity to be dealt with through 
adaptation rather than a threat. 

The purpose of this article is to understand if people living in Tiksi 
and its hinterland are aware of the impacts of climate change and global 

Table 1 
Key strategic planning documents and legal acts concerning the development of 
the Arctic Zone for the period up to 2035 (compiled by the authors according to 
(Portal of State Programs of the Russian Federation, 2021)).  

Year Name of the document Purpose 

2020 Fundamentals of State Policy of the 
Russian Federation in the Arctic for 
the period up to 2035 and beyond. 

It defines the main objectives, main 
tasks, strategic priorities and 
mechanisms for implementing the 
state policy of the Russian 
Federation in the Arctic, as well as 
the system of strategic planning 
measures for socio-economic 
development of the Arctic zone of 
the Russian Federation. 

2020 Strategy for Development of the 
Arctic Zone of the Russian 
Federation and National Security 
for the Period up to 2035. 

Defense of national interests and 
achievement of the objectives of the 
state policy of the Russian 
Federation in the Arctic by 
completing the main tasks, 
considering the strategic priorities 
defined in the Fundamentals of State 
Policy in the Arctic and ensuring 
national security and sustainable 
socio-economic development of the 
Russian Arctic 

2020 Socio-economic development of the 
Far Eastern Federal District until 
2035 

To accelerate regional economic 
development, improve population 
conditions, and prevent population 
exodus. 

Including Arctic Hectare Program 
(2021) 

To improve the quality of life of Far 
East residents. 
Simplified procedure for the 
provision of land plots for free use, 
in accordance with Federal Law N 
119- FZ - only to citizens of the 
Russian Federation who are 
registered at the place of residence 
on the territory of the corresponding 
constituent entity of the Russian 
Federation or the corresponding 
municipality 

2021 State Program of the Russian 
Federation: “Social and Economic 
Development of the Arctic Zone of 
the Russian Federation” until 2025 

To boost the economic development 
of territories within the Arctic Zone; 
To increase the contribution of the 
Arctic territories to the country’s 
economic growth 
To ensure the sustainable socio- 
economic development of the 
macro-region  
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warming and if they consider these to be important, but also to identify 
other issues they face. We also aim to identify their actions and strategies 
for adaptation to climate change. The paper consists of five sections, 
including introduction, methods and data, findings on local issues and 
adaptation strategies, discussion, and conclusions. 

2. Methods and data 

This article presents the data from a field trip in November 2014, 
piloted by the ARTisticc project (Adaptation Research a Trans- 
disciplinary Transnational Community and Policy Centred Approach) 
and conducted jointly with a Russian research team from North-Eastern 
Federal University (NEFU) with a general understanding of the Bulunsky 
District case study and specific disciplinary knowledge of Northern 
Yakutia (anthropology, biology, physics etc.) and social scientists from 
the University of Versailles (UVSQ). This formed the basis for an 
exploratory case study of the town of Tiksi and its hinterland to study its 
strategies for adaptation to climate change. We conducted qualitative 
and quantitative surveys based on conceptual and interview frameworks 
established by the ARTisticc project while remaining open to new 
knowledge and hypotheses. 

The purpose of the qualitative interview was to gather an under-
standing of environmental changes and adaptive capacities. Semi- 
structured interviews were designed from pre-identified themes which 
aimed to identify and describe adaptation initiatives to global challenges 
with a special focus on climate change, specifically, identification of 
changes in places and activities; measures/actions implemented in order 
to cope with these changes; adaptation processes in the past and po-
tential ones for the future. We contacted a sample of local stakeholders, 
representative of social diversity of Tiksi and its hinterland. Thus, 15 
interviews of representatives from six stakeholder categories (federal 
authorities, state authorities, municipal authorities, Indigenous people, 
scientists and business) and one focus group (FG) produced a lot of dense 
qualitative data (see Appendix A). 

Analysis was done based on grounded theory, a methodology for 
generating theories from field data using inductive reasoning. It aims to 
group the data into categories and then to deduce theories and extract 
meaning from a situation so that the various elements can be linked 
(Glaser and Strauss, 1967; Paillé, 1994). The semi-structured interviews 
were transcribed and treated using the qualitative data analysis soft-
ware, Atlas.ti. In this process, text quotes were classified according to a 
set of codes, defined from pre-identified themes and complemented 
using inductive reasoning as relevant elements arose from the tran-
scripts themselves. The quotes cited in this article are anonymous and 
have been translated by a native Russian speaker from Russian to En-
glish, and then English proofread (Appendix B). There may be some 
inaccuracies due to the difficulties inherent to any translation, the 
different grammar rules and the individual ways of expressing oneself in 
a culture. Thus, they should not be considered as exact quotations. 

The quantitative survey was conducted in the Bulunsky District with 
122 respondents (Appendix C). The 16 multiple-choice questions aimed 
to study public opinion on climate change, its impact on everyday life 
and the practical implementation of measures against global warming 
(Appendix D). The survey also asked questions about their everyday 
concerns, their intention/desire to move from Tiksi, the way they ima-
gine the future, and some socio-demographic questions (Sukneva and 
Nikulkina, 2017). 

3. Results 

3.1. The changing climate, an issue among others 

The future of Tiksi is of strategic importance due to its geographical 
location and the opening of the Northeast Passage due to climate change 
is regarded as an opportunity (L’équipe, 2010; Martin, 2014; Thorez, 
2008; Van Grunderbeek, 2013). In 2014, the Russian Ministry of Defense 

announced that Russia would build or restore six military towns, with 
living and service conditions of a high standard, in their Arctic region, 
including Tiksi, to reinforce its role as a “maritime rescue subcenter” 
(Bennett, 2014; Busch, 2017; Lalonde, 2017; Melino et al., 2020). There 
is also a plan to renovate the Tiksi airport infrastructure (The Moscow 
Times, 2014). It has been recently approved for medium-size aircrafts 
and air companies are now considering the establishment of regular 
flights to Moscow. As part of the federal Development Strategy for the 
Arctic Zone, the North Yakutia Support Zone will include reconstruction 
of the Tiksi seaport. In addition, new ships for river-sea shipping are to 
be built and a regional shipyard developed (Staalesen, 2017). Other 
projects for local power supply are emerging (Staalesen, 2018). 

In fact, this comprehensive program for the socio-economic devel-
opment of the Arctic was not fully financed by the federal and regional 
budgets. Therefore, the goals and objectives for the planned activities of 
the state program were not fully achieved and fulfilled. The real needs of 
the Arctic zone are not being fully met and the goals of sustainable socio- 
economic development and a reliable level of subsistence for the pop-
ulation are not being achieved (Accounts Chamber of the Russian 
Federation, 2014; Federation Council, 2019, 2020; Nikulkina, 2018). 
Furthermore, Russia appears to be significantly behind in its plans for 
Tiksi, or is unable to send permanent equipment as other Arctic bases are 
of higher priority (Melino et al., 2020). 

Therefore, Tiksi is evolving in a highly uncertain context, with a mix 
of environmental pressures like climate change and economic, political 
and social uncertainties. Our surveys focus on climate change and its 
impacts on everyday life, but also investigate other challenges and 
concerns. During the quantitative survey, respondents were asked to 
select five answers from the options provided in response to the 
following question “Which everyday problems worry you most?” (see 
occurrences of choices in Fig. 1). We extracted the most relevant men-
tions from the qualitative survey to confirm or mediate the results on 
this question about everyday problems. All quotes are presented in 
Appendix B. 

The issues highlighted by the respondents are closely linked to 
circumpolar conditions and insularity and are mostly shared with other 
Arctic communities (Cameron, 2012; Council of Canadian Academies, 
2014; Forbes and Stammler, 2009; Huntington et al., 2019). Climate 
change may exacerbate other problems, particularly the central issue of 
Tiksi’s accessibility with other towns of the Sakha republic and its 
hinterland. 

The most frequently highlighted problems are: High prices (14.3%); 
Alcoholism and heavy drinking (13.4%); Low wages and pensions 
(9.1%); Work by the public services (8.3%); Lack of attention by federal 
authorities to the problems of the northern territory (6.9%); Unem-
ployment (6.7%). Similarly, during qualitative interviews, respondents 
mostly highlighted social problems: alcoholism, high prices, low salaries 
and unemployment (Quotes # 1 to 4). Participants also mention diffi-
culties associated with climate conditions, mostly linked to living con-
ditions, food and medicine supply and transportation. In connection 
with these concerns, people blame the state and federal authorities for 
not sufficiently taking responsibility for these issues (Quotes # 5, 6). 

Child neglect (3.1%) and Problems of school education (2.1%) were 
low on the scale of worries in the quantitative survey, but are of major 
concern in the qualitative survey for education stakeholders who were 
also preoccupied with the lack of sunlight and vitamins as well as 
teenage suicides (Quotes # 7, 8). These worries should be analyzed 
against another interesting category from the quantitative survey: a 
state of anomie and deterioration of relationships between people (6%), 
which featured as a backdrop in many interviews. 

Environmental pollution (6.7%) is also emphasized as a concern in 
qualitative interviews but is considered to be of secondary importance, 
as solving environmental problems will not improve people’s lives as 
much as sorting out social concerns. People highlight seawater pollution 
and pollution caused by forest fires as these affect fish quality and the 
migration paths of reindeer (Quotes # 9, 10). 
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Respondents also highlight the need for compensation for mining 
pollution (Quote # 11). Climate warming in the Arctic is expected to 
increase the accessibility of mineral deposits, creating more favorable 
conditions for industrial mining. Exploitation of coal and alluvial dia-
mond deposits and oil and gas exploration in the continental shelf of the 
Laptev Sea has already started in the region. 

However, these activities can exert additional pressure on traditional 
livelihoods and the well-being of local communities (Behrends and 
Schareika, 2010; Yakovleva, 2014). Ford et al. (2010) points out that 
industry representatives are consulted in relation to the impacts of 
climate change on mining but community members are not. Moreover, it 
is very possible that Indigenous peoples will not benefit from the ac-
tivities of large-scale extraction projects. These industries create jobs in 
the mines but these positions are rarely given to Indigenous people, 
mainly due to a lack of skills, training or standardized education (Quote 
# 12). Likewise, Nadasdy (1999, p4) notes that scientists emphasize the 
traditional dimensions of Indigenous knowledge and disregard the 
possibility that aboriginal people might have distinct cultural perspec-
tives on modern industrial activities such as logging or mining. 

Finally, another concern is pollution. Participants suggested some 
actions to reduce it (Quotes # 13, 14). For instance, boats should be 
banned from throwing fuel into the rivers and sea. Regulation and 
depollution actions are necessary and the waste recycling plant should 
be re-opened. 

The problem of “Climate change” only receives 1.9% of mentions in 
the quantitative survey. Although 84.7% of the respondents say they feel 
changes in climate (question 4), these changes seem not to be judged as 
important. Some respondents do not detect any changes (Quote # 15). 
Others observe changes in terms of fauna (wild reindeer), and flora 
(mushroom, berries, bushes, type of flowers), in particular, an earlier 
maturation of berries. Not surprisingly, climate change is deemed a 
matter of concern for the local population when it affects their lives 
negatively on a daily basis. The tenability of the airport as well as the 
opening of roads in winter is of primary importance for Tiksi as a 

reduced transport service hinders delivery of medicines, foods, fuel and 
other essential goods and reduces contact with the outside world (Quotes 
# 16). 

Respondents also identify an increasing risk of flooding in Nayba 
(Найба), in Kyusyur (Кюсюр) (Quotes # 17), as well as rapid coastal 
erosion (Quote # 18), issues that raise the question of shutting down or 
transferring settlements. Moreover, thawing permafrost is leading to 
flooding and a loss of pastures (Quote # 19). Coastal erosion, due to 
permafrost thaw, poses a particular problem for Bykovskyi, nibbling at 
its old cemetery. On the other hand, coastal erosion and permafrost thaw 
facilitates the finding of ivory fossils collected from defrosting mam-
moths (Quote # 20). 

Another manifestation of climate change is an increase in unpre-
dictability. For local populations, natural phenomena have become 
more difficult to predict as indicators are modified by climate change. 
For instance, the timing of the arrival of fish is changing due to the 
temperature of the water. Movements of the shoals of fish also change 
but the inhabitants cannot understand why (Quote # 21). Another pre-
dictability issue is linked to weather phenomena (polar night, blizzard, 
frost, etc.). Participants explain that it is becoming more difficult to 
know what weather is coming and find that variability, even within a 
day, is higher. The reindeer breeders depend on predictability and 
become disoriented as a consequence of changes in climate (Quote # 22). 
These changes lead to an increase in the number of accidents, especially 
related to late freezing-over, frazil, early floods and low snow cover 
(Alexander et al., 2011). 

Respondents are pessimistic about these issues and about the ability 
of funding and programs to resolve them. They complain about the lack 
of funding and planning, and remote decision-making. They also high-
light that they have almost reached a critical population threshold and 
have lost economic activities (market gardening, waste treatment plant, 
metal processing operations) that strike at adaptive capabilities. 

Fig. 1. Distribution of answers to the question “What are the daily problems that bother you most?” (by number of occurrence).  
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3.2. Local adaptive strategies in Tiksi and its hinterland 

Environmental changes and other issues generally push Arctic people 
to adapt and innovate using their knowledge and resources (Huntington 
et al., 2019; Pearce et al., 2015). The capacity of the people to adapt to 
these changes is embedded in their everyday habits. For example, 
Evenki, Yakuts, Yamal-Nenets, Khanty, and other reindeer herders in 
Siberia use mobile technologies and thus have new ways of being mo-
bile. They have added ethno-tourism, sales of traditional arts and crafts 
and other activities to their usual livelihoods (Stammler, 2013). 

According to the Intergovernmental Panel on Climate Change, the 
process of adaptation can take three different forms: 1. Autonomous 
adaptation (adaptation in response to climate and climatic effects 
experienced, without explicit planning or a conscious focus on 
addressing climate change), 2. Incremental adaptation (adaptation ac-
tions where the central aim is to maintain the essence and integrity of a 
system or process at a given scale), and 3. Transformational adaptation 
(adaptation that changes the fundamental attributes of a system in 
response to climate and its effects) (IPCC, 2014). In the Arctic zone, 
adaptation is often associated with 1) changes in daily life and/or 2) the 
need for investments or funding to tackle the various impacts of climate 
change on northern lives and livelihoods. 

Despite the pessimism, there is some local adaptive capacity and 
there is potential for action, more so within rural settlements than in 
urban Tiksi. We display below five types of adaptive strategies, also 
classified according to the above definitions in Table 2. 

One important form of local adaptation planning is a mandatory 
flood prevention plan that is produced every year (Quote # 23). In 
Nayba, they are working on a plan for the evacuation of people in the 
case of flooding, relocating them to Tiksi or elsewhere on the Lena River 
(Quote # 24). The universal fear of losing their home and land caused 
people to resist moving. Due to the changing climate, environments are 
being fundamentally altered or disrupted and to an increasing extent, 
this is challenging individuals’ attachment to place (Doloisio and Van-
derlinden, 2020; Quinn et al., 2015). 

In addition, people are developing diverse adaptation strategies to 
cope with coastal and bank erosion. A member of the State Natural 
Reserve “Ust-Lensky” (Quote # 25) and the Head of the Bulunsky region 
have become aware of coastline erosion and have requested scientific 
data on this topic to help to implement strategies to stabilize the banks. 
In Kyusyur, authorities plan to abandon a school that is currently 
affected by the erosion processes and build a new one (Quote # 26). 

Transportation is a big concern for the Tiksi hinterland. Climate 
change influences decision-making on the opening of roads in winter, 
and some respondents in rural settlements have become afraid to use 
them because of previous accidents (Quote # 27). The official opening of 
winter roads is being adjusted every year (beginning later and closing 
earlier) and some never open (Quote # 28). Transportation of school 
groups on winter roads is forbidden since 2011, with consequences for 
school transportation and cultural events that have not yet been resolved 
(Quote # 29). Traditional activities have also had to adapt their methods 

of transportation due to climate change. Fishermen have begun using 
snowshoes and skis which allow them to walk on thin ice for ice fishing. 
Hunters have begun practicing for the trips on the rivers before they 
freeze up in winter so that they can arrive in their hunting areas on time. 

Transportation has also deteriorated with the closure of the military 
base, as the military unit used to help with the delivery of synthetic 
vitamins to schools by helicopter. Nevertheless, this lack of access to the 
vitamins has led to local adaptation measures such as farming by schools 
in Siktyakh (Сиктях) and Kyusyur, harvesting of berries, and mushrooms 
in Naiba and Siktyakh schools. The schools themselves prepare berries, 
mushrooms, and vegetables in summertime in order to compensate for 
the lack of vitamins in winter (Quote # 30). In Siktyakh, greenhouse 
domestic farming is in a development phase. 

If we focus on the adaptive capacity of the Indigenous people, access 
to natural resources is closely related to the security of working condi-
tions that their traditional knowledge offers them (Doloisio and Van-
derlinden, 2020). The ongoing climate changes are transforming real 
life: the migration of reindeer is delayed in winter; reindeer breeders 
struggle with disease management when the summers are too hot (Quote 
# 31), and the thaw of permafrost is leading to flooding and loss of 
pasture area. Herds are slowly being moved from lowlands to moun-
tainous areas (Quote # 17). Indigenous peoples are increasingly finding 
themselves in situations where their practices, experience and knowl-
edge can no longer help them. As a result, the economic conditions for 
the production of the traditional crafts of the Indigenous peoples are 
deteriorating and adaptations strategies are appearing. 

Reindeer breeders’ ways of working and their experiences are a mix 
of ancestral know-how on reindeer herd management and more modern 
practices from recent history since the Soviet period. Nowadays, they 
manage to maintain their livelihood and avoid big losses by reinte-
grating the knowledge and experience of older herders. For instance, 
reindeer-herding brigades that include herders-teachers with many 
years of working experience produce better results. Under conditions of 
thick crust, they choose migration routes near the river banks on slopes 
where it is easier to access the lichen (Alexander et al., 2011) and they 
use snowmobiles ahead of the herd in order to break up the solid top 
crust. During hotter summers, the herds are led to mountainous areas. In 
addition, they seek outside help, such as asking for more accurate 
weather forecasts as they depend on predictability (Quote # 22) and 
scientific research on the wild reindeer population (Quote # 32). 

In parallel, reindeer herders make economic adaptations by devel-
oping multi-activity income and there is a clear demand to increase 
subsidies for reindeer herders (Quote # 33). Higher subsidies would 
allow them to live better, in more modern living conditions, and thus 
attract young people. These combined factors are driving a trend toward 
more a more sedentary lifestyle and a loss of cultural traditions (Quote # 
34). 

Another concern for reindeer herders is controlling wolf predators, 
which represent a direct threat to reindeer. Local administrations allo-
cate funds to organize wolf hunts but this is not enough (Quote # 35). An 
efficient solution needs to be found to cope with the problem of wolf 
attacks on reindeer herds. Respondents consider that wolf hunting, by its 
nature, is too difficult without external federal help, which previously 
took the form of hunting from helicopters (Quote # 36). Herders feel that 
the possibilities for action by them are limited and, in discussion they 
express the need to invest in controlling the population of wolves to 
maintain the integrity of their system. On the other hand, one respon-
dent highlights another more local adaptive action: wolves are necessary 
to cull the weakest animals in the herds. Consequently, it is better to 
regulate the wolf packs from the inside instead of killing entire packs so 
that the fragile tundra ecosystem is respected (Quote # 37). 

4. Discussions 

It is essential to pay particular attention to the historical processes 
and the adaptive capacity of the Bulunsky district in order to cope with 

Table 2 
Classification of local adaptive strategies.   

Autonomous 
adaptation 

Incremental 
adaptation 

Transformational 
adaptation 

Investment or 
funding 
needs 

/ Flood prevention 
plan Strategies to 
combat coastal and 
bank erosion 

/ 

Changes in 
daily life 

Transportation 
practices 

/ / 

Way of life of 
reindeer breeders 
Control of wolf 
population  
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climatic, political, social and economic changes. The current mode of 
governance is still influenced by the Soviet planning of the past, causing 
people to expect decision-making at the federal level. Regarding mea-
sures against global warming (question 9), 37.6% of the respondents to 
the quantitative survey affirm that solutions should come from the 
federal government, 16.9% from regional authorities and 14.6% from 
local authorities. Only 7.3% of the respondents expect that actions will 
come from inhabitants themselves. Even when there is potential for local 
autonomous adaptive measures, based on change in daily live, the reflex 
of most of the Arctic population is to turn to the federal government for 
funding and planning (Ford et al., 2015). 

This link with the federal government is not passive however and 
clearly formulated requests to ensure the future of the district and its 
activities are submitted to it by local authorities and others adminis-
tration members. Although the hinterland looks better positioned to 
propose local adaptation strategies, Tiksi plays the role of administrative 
center and is more proactive in its relationship with the federal gov-
ernment than other settlements in the Bulunsky District. Local author-
ities develop and propose changes in the current legislation, in the 
regulations or new incentive policies at the republic and federal levels. 

Their expectations focus on public programs and policies to protect 
and develop the district. For example, respondents refer to federal level 
development policies as investment incentives which aim to attract 
companies and encourage local entrepreneurship. Also, the Bulunsky 
district makes requests to include Nayba’s coastal erosion issues in 
federal and regional programs. Respondents highlight the role that local 
administrations can play in ensuring the effective implementation of 
these policies and programs. 

Moreover, legislative changes to help Tiksi and the Bulunsky District 
to enhance the quality of life of their inhabitants were suggested in the 
qualitative survey: change of the district status to mountain-taiga zone; 
use of the index of climate severity as a way of financing northern re-
gions; and a change of status for reindeer herders (transition from sub-
sidized activities to public servants). These changes can only be made at 
the federal level and require an allocated budget. 

This reliance on the federal level can be analyzed from two different 
perspectives. The first is linked to the funding of programs for local 
initiatives and legislative changes, as well as subsidies for economic 
activities. Local decision-makers estimate that funding must come from 
the regional and federal levels as the district does not have sufficient 
financial resources. 

The second perspective refers to the special place of Tiksi and its 
hinterland in Russia. Tiksi is the only urban settlement in the Bulunsky 
district and has become a focal point in the life of the area. Different 
Indigenous groups have traditionally occupied the Russian Arctic terri-
tory leading to a current multi-ethnicity (Doloisio and Vanderlinden, 
2020). In Tiksi, residents are mainly Russians and Ukrainians, while in 
rural settlements, Indigenous people are predominant: Evenks, Yakuts 
and Evens (Federal State Statistic Service, 2014). 

Sovietization has brought about a deep reorganization and trans-
formation of Indigenous economies (Takakura, 2012): reindeer herders 
have gone from a plurality of activities to specialization (reindeer meat 
for export during the emergence of the sovkhozs) and a policy of 
immobilization led Indigenous people to move from small mobile vil-
lages to wooden houses in settlements. Nowadays, Indigenous people 
are returning to diversification (the community’s subsistence shifted 
from reindeer herding to reindeer hunting), as they have more needs 
than before (permanent housing, television, computers, and clothing) 
that are difficult to meet with the low income from breeding alone. 

This plurality of activities encourages Indigenous people to come to 
Tiksi for employment which adds to its attractiveness as the adminis-
trative center of the Bulunsky district (Statistical yearbook of Yakoutia, 
2018): the rural population comes here to access banking facilities, to 
deal with administrative requests, and to receive health care. Tiksi acts 
as a Russian relay for this isolated territory, leading Tiksi and its hin-
terland to be interdependent. Indigenous people need Tiksi for their 

everyday life endeavors, and the existence of Tiksi is partly justified by 
the maintenance of minimal activities in the Bulunsky district, made 
necessary by its strategic geographical location. 

Thus, some problems need to be managed at the federal level as they 
require strategic federal interest and large amounts of funding. The role 
of Tiksi in strategic decisions linked to the northern sea route of Tiksi 
cannot be decided at the local level (e.g. reopening the military base, 
rehabilitation of the port, renovation of roads, improvement of the 
communication network). This situation effectively places local 
decision-makers in a situation of strong dependence on federal decision- 
making. Local authorities make requests to federal authorities but re-
spondents in the 2014 survey doubt that the federal government is 
concerned about the Bulunsky district. 

The abovementioned statements date from 2014. They allow us to 
compare the demands with recent development strategies and Federal 
Law. In 2008, the ‘Foundations of State Policy of the Russian Federation 
for the Arctic up to 2020 and Beyond’ was published and the region has 
been established as an independent object of state policy (Kudryashova 
et al., 2019). A system of strategic planning documents for social and 
economic development of the Arctic region and national security pro-
tection has been established. Budgetary regulation of the development 
of the Arctic territories of Russia is carried out through the imple-
mentation of state programs. Nowadays, there are more than 20 publicly 
declared and published federal state programs, highlighting the Arctic 
zone as a special development territory (Portal of State Programs of the 
Russian Federation, 2021). 

It should be noted that strategic planning documents are not legal 
acts. These are documents in the sphere of development of the Arctic 
Zone of the Russian Federation, but there is no single legislative act 
regulating the activities in the Arctic Zone. As example, the Federal Law 
« On state support of entrepreneurial activity in the Arctic zone of the 
Russian Federation » create favorable conditions for entrepreneurial 
activity in the Arctic Zone and the Federal Law “On Amendments to Part 
Two of the Tax Code of the Russian Federation in connection with the 
adoption of the Federal Law” provide tax preferences to entrepreneurs in 
the Arctic to stimulate economic activities. 

Predictably, specific legislation changes for district or reindeer 
herders status are not an issue of strategic documents. The above stra-
tegies and Federal Laws could have been a response to the respondents 
demand for investment incentives. Unfortunately, the continuing 
shortage of financial resources in the Bulunsky district can be explained 
by uneven distribution, with almost all investments going to regions 
with significant volumes of hydrocarbon production and major projects 
for the development of new oil and gas fields. The purpose of most of the 
tax incentives is also to create favorable conditions for hydrocarbon 
production activities (Nikulkina, 2018). 

Another significant problem with state programs that hinders the 
development of the Arctic zone of the Russian Federation is insufficient 
funding of programs, despite the significant growth of the planned in-
dicators of allocated funds. The progress report on the implementation 
of the program at the end of 2016 shows that 84% of the planned funds 
were allocated in 2014, 94% in 2015, and 93% in 2016 (Public Chamber 
of the Republic of Sakha, 2016). In 2019, the largest number of defaults 
in absolute values are in extra-budgetary funds and the federal budget, 
while regional budgets allocated more than 36% more funds than 
originally planned (Table 3). The Accounts Chamber of Russia explained 
the decrease in the cash execution indicators of some programs by the 
lack of a comprehensive approach in their formation. It is noted that the 
planning of specific activities for the development of the Arctic and their 
financial support seems inconsistent in the absence of an established 
system of strategic planning documents (Accounts Chamber of the 
Russian Federation, 2020). 

Thus, the Arctic regions are not equally stimulated and suffer 
insufficient financial support as well as unevenness and instability in this 
financial support. The goals of socio-economic development of the 
Arctic Zone and support for the stability of life in the Arctic are not 
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achieved. This inequality in the distribution of investment support is not 
only a problem in itself, but it generates uneven development of the 
Arctic regions, which, in turn, raises doubts about the effectiveness of 
the development programs. 

Consequently, the current development conditions of the Arctic zone 
of the Russian Federation require new, adequate and timely fiscal 
mechanisms for the implementation of state policy. At the regional level, 
the formation of a new financial institution, the Regional Arctic Fund, is 
proposed for the development of the Arctic territories of Russia to pro-
vide financial support to stimulate investment activities and to support 
the development of traditional economies (Nikulkina, 2018). The 
establishment of regional funds for the development of the Arctic ter-
ritories of Russian regions will foster horizontal inter-budgetary re-
lationships in the macro region. Also, it will permit the formation of a 
system of targeted ongoing financing of regional “Arctic” projects: 
infrastructure investment projects; projects for the development of the 
production sector; energy and communal infrastructural development; 
air travel; projects aimed at improving quality of life in the Arctic re-
gions, including projects addressing the use of natural resources in the 
Arctic territories. 

To return to the need for adaptation to climate change, adaptation is 
not specifically referred to as a target in these strategic planning docu-
ments. Environmental issues are mostly linked to reduction of pollution. 
Nevertheless, the multiplicity of plans indicates an awareness of the 
need to act and it responds to local stakeholders’ requests to maintain 
the essence and integrity of the socio-economic system (without explicit 
planning for climate change). In this way, they contribute to adaptation 
and these development-oriented policies represent a concrete formal 
space where different aspects of adaptation can be introduced and 
addressed. 

5. Conclusions 

Even if vulnerable populations are the first to suffer from the effects 
of climate change, especially since they live in places extremely sensitive 
to change, we realize that climate issues have little importance for them. 
This observation is not unique to Arctic areas but is also true for 
developing countries and for vulnerable populations in economically 
strong areas (Anguelovski et al., 2016; Baztan et al., 2020; Filho et al., 
2019; Smucker et al., 2015; Thomas and Twyman, 2005). 

Like much of the Arctic region, Tiksi is not a traditional urban set-
tlement as it is of strategic interest for the Russian government. It is 
particularly vulnerable to climate change and the socio-ecosystem is 
barely viable as life there is difficult. The future of Tiksi’s local popu-
lation depends on the will of decision-makers in the federal government 
and climate changes issues are not a high priority for them. People 
struggle with many issues and uncertainty about the future does not 
stimulate them to project themselves into the future. What future is 
possible, desirable and desired? 

The interdependence between Tiksi, the regional center, and its 

hinterland, coupled with important uncertainties about the future lead 
to a sense of inadaptability. Uncertainty about the future has not been 
explicitly expressed (no occurrences) but this is an underlying factor in 
almost all interviews. The population of Tiksi lives in a chaotic world 
under constant social, economic and environmental stress caused by the 
decline in economic activity, emigration of the youth to attend univer-
sity (mainly in Yakutsk), the decline in traditional crafts which are un-
attractive to young people, strong dependence on the federal 
government for subsistence and environmental transformations due to 
climate change. 

How can you find the strength to adapt when you depend on sub-
sidies and federal strategic programs? How can adaptation capabilities 
be maintained and developed when all of the qualified young people 
leave? Even if the people of the Bulunsky district keep their adaptive 
capacities developed by their tradition of living in extreme environ-
ments, uncertainty about the future and dependence on the regional and 
federal authorities call into question the ability of the Bulunsky district 
to manage adaptation planning in the long term and to implement large- 
scale projects. 

Climate change needs to be given priority and adaptation actions 
need to be integral to mainstream political policies (Casado-Asensio 
et al., 2016; Khailani and Perera, 2013; Smit and Wandel, 2006). How 
can public policies respond to the demands of the Bulunsky district and 
its social challenges, while implementing measures to adapt to climate 
change? In these conditions, how can their autonomous adaptive ca-
pacities be improved? 

Adaptation is not specifically addressed within official development 
documents as conceived in Western countries/science, but it still rep-
resents a concrete concept where multiple key elements (directly and 
indirectly associated with adaptation) such as development, quality of 
life of northern inhabitants, conservation of traditional lifestyles, among 
others, are addressed. More efforts are still required to create new 
communication channels and spaces between different authorities and 
stakeholders in order to guarantee that formal policies fit the local ur-
gent necessities. Within this context, it is possible to affirm that they can 
undoubtedly be useful policy tools that can promote the dialogue be-
tween the different stakeholders at federal, regional and local scales in 
order to find solutions to the main climate and environmental challenges 
that local residents from settlements like Tiksi or Bykovsky are currently 
facing. 

Certain policies such as protection against floods or erosion are in 
response to societal issues and are adaptation measures, but other ac-
tions leaning towards empowerment of these populations could be 
better financed. Making people aware of the climate issue can only be 
done by considering the other challenges they face with a view to 
reducing their overall vulnerabilities (Huntington et al., 2019). In terms 
of adaptation, the socio-economic development programs should inte-
grate the adaptation actions put in place and support and improve them. 
The need for higher levels of support for the local reindeer herders, 
hunters and fishermen is consistently highlighted in interviews and 
would sustain the Indigenous people who are vulnerable in the Bulunsky 
district and so improve the relationship between the government and the 
Indigenous people. It would also reinforce the role of Tiksi as a regional 
service center, and so help to keep the territory under control. 
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Budget level Planned 
values 

Actual values Ratio of actual to planned 
values 

Federal budget 77 892 
146,71 

75 213 
902,06 

96,56% 

Regional budgets 19 983 
484,20 

27 262 
990,08 

36,43% 

Local budgets 39 797,80 265,00 0,67% 
Extra-budgetary 

funds 
101 254 
632,16 

75 940 
842,07 

75,00% 

Total 199 150 
386,37 

178 386 
037,41 

89,57%  
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Paillé, P., 1994. L’analyse Par Théorisation Ancrée. Cahiers de recherche sociologique, 
pp. 147–181. 

C. da Cunha et al.                                                                                                                                                                                                                              

https://doi.org/10.1016/j.polar.2021.100761
https://doi.org/10.1016/j.polar.2021.100761
https://ach.gov.ru/en/page/expertise-of-draft-laws/
https://ach.gov.ru/upload/iblock/439/439ec1e5ba8d9f996b06609423fdffc9.pdf
https://ach.gov.ru/upload/iblock/439/439ec1e5ba8d9f996b06609423fdffc9.pdf
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref3
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref3
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref3
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref3
https://www.amap.no/documents/download/2981/inline
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref5
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref5
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref5
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref6
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref6
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref6
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref7
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref7
http://www.cryopolitics.com/2014/10/24/rhetorical-or-real-russian-expansionism-threatens-the-arctic/
http://www.cryopolitics.com/2014/10/24/rhetorical-or-real-russian-expansionism-threatens-the-arctic/
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref9
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref9
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref9
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref9
https://www.ndc.nato.int/research/research.php?icode=641
https://www.ndc.nato.int/research/research.php?icode=641
https://limacharlienews.com/russia/russia-arctic-military-bases/
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref11
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref11
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref11
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref12
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref12
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref12
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref12
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref12
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref12
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref12
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref12
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref13
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref13
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref13
https://cca-reports.ca/reports/aboriginal-food-security-in-northern-canada-an-assessment-of-the-state-of-knowledge/
https://cca-reports.ca/reports/aboriginal-food-security-in-northern-canada-an-assessment-of-the-state-of-knowledge/
https://cca-reports.ca/reports/aboriginal-food-security-in-northern-canada-an-assessment-of-the-state-of-knowledge/
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref16
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref16
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref16
https://eng.gks.ru/Publications/document/13972
https://eng.gks.ru/Publications/document/13972
http://council.gov.ru/structure/docs/54443/
http://council.gov.ru/structure/docs/54443/
http://council.gov.ru/structure/docs/54443/
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref20
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref20
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref20
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref20
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref20
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref20
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref21
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref21
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref22
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref22
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref23
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref23
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref23
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref24
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref24
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref24
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref25
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref25
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref25
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref26
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref26
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref26
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref27
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref27
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref27
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref28
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref28
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref28
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref28
http://www.nouvelle-europe.eu/node/769
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref30
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref30
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref30
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref30
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref31
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref31
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref32
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref32
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref32
https://reporterre.net/L-Arctique-ne-sera-pas-de-sitot-une-grande-route-maritime
https://reporterre.net/L-Arctique-ne-sera-pas-de-sitot-une-grande-route-maritime
https://www.csis.org/analysis/ice-curtain-tiksi-airbase%E2%80%94many-russian-announcements-little-equipment
https://www.csis.org/analysis/ice-curtain-tiksi-airbase%E2%80%94many-russian-announcements-little-equipment
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref36
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref36
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref37
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref37
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref38
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref38
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref38
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref38
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref39
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref39
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref40
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref40
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref41
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref41
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref41
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref41
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref42
http://refhub.elsevier.com/S1873-9652(21)00158-4/sref42


Polar Science 31 (2022) 100761

9

Pearce, T., Ford, J., Willox, A.C., Smit, B., 2015. Inuit traditional Ecological knowledge 
(TEK), subsistence hunting and adaptation to climate change in the Canadian arctic. 
Arctic 68, 233–245. 

Peshina, E.V., Zakharov, A.S., 2017. Spatial integration of budgetary resources in the 
Arctic zone of Russia. Regional economy: Theor. Pract. 15, 814–831. 

Portal of State Programs of the Russian Federation, 2021. Programs Summary. https://p 
rograms.gov.ru. (Accessed 19 January 2021). Accessed.  

Prokhorova, I., 2013. Russians Remember a Turning Point. MacLehose Press, London, 
UK, 1990.  

Public Chamber of the Republic of Sakha, 2016. Report on the Implementation of the 
Comprehensive Program "Social and Economic Development of the Northern and 
Arctic Regions of the Republic of Sakha (Yakutia) for 2014-2017 and for the Period 
until 2020" for 2015 and 9 Months of 2016. Yakutsk, Yakutia, Russian Federation. 
https://oprs.sakha.gov.ru/docs/doklady/doklad-o-xode-realizacii-kompleksnoj-pro 
grammy-socialno-ekonomicheskoe-razvitie-severnyx-i-arkticheskix-rajonov. 

Quinn, T., Lorenzoni, I., Adger, W.N., 2015. Place attachment, identity, and adaptation. 
In: Selboe, E., O’Brien, K. (Eds.), The Adaptive Challenge of Climate Change. 
Cambridge University Press, Cambridge, UK, pp. 160–170. 

Selin, V.S., 2013. The third paradigm of the development of the Russian Arctic. Regional 
economy: Theor. Pract. 21, 17–25. 

Smit, B., Burton, I., Klein, R.J.T., Street, R., 1999. The science of adaptation: a framework 
for assessment. Mitig. Adapt. Strategies Glob. Change 4, 199–213. 

Smit, B., Wandel, J., 2006. Adaptation, adaptive capacity and vulnerability. Global 
Environ. Change 16, 282–292. 

Smucker, T.A., Wisner, B., Mascarenhas, A., Munishi, P., Wangui, E.E., Sinha, G., 
Weiner, D., Bwenge, C., Lovell, E., 2015. Differentiated livelihoods, local 
institutions, and the adaptation imperative: assessing climate change adaptation 
policy in Tanzania. Geoforum 59, 39–50. 

Staalesen, A., 2017. 5 Billion for Development of Tiksi Infrastructure. The Barents 
Observer. The Independent Barents Observer AS, Kirkenes, Norway, p̂pp. https 
://thebarentsobserver.com/en/industry-and-energy/2017/01/5-billion-deve 
lopment-tiksi-infrastructure. 

Staalesen, A., 2018. Japanese Investors Sign Deal on Wind Farm in Tiksi. The Barents 
Observer. The Independent Barents Observer AS, Kirkenes, Norway, p̂pp. https://th 
ebarentsobserver.com/en/industry-and-energy/2018/03/japanese-investors-sign-d 
eal-wind-farm-tiksi. 

Stammler, F., 2013. Narratives of adaptation and innovation: ways of being mobile and 
mobile technologies among reindeer nomads in the Russian Arctic. In: 

Miggelbrink, J., Habeck, J., Mazzullo, N., Koch, P. (Eds.), Nomadic and Indigenous 
Spaces: Productions and Cognitions. Ashgate, Farnham, UK, pp. 221–245. 

Statistical yearbook of Yakoutia, 2018. Sakha Republic (Yakutia): Statistical 
Compilation/territorial Body of the Federal State Statistics Service of the Sakha 
Republic. Federal State Statistics Service, Yakutsk, Yakutia (Russian Federation).  

Sukneva, S.A., Nikulkina, I.V., 2017. Tax mechanisms of economic development and the 
improvement of migration situation in the Russian arctic. Int. J. Econ. Financ. Issues 
7, 144–153. 

Takakura, H., 2012. The shift from herding to hunting among the siberian Evenki: 
indigenous knowledge and subsistence change in northwestern Yakutia. Asian 
Ethnology 71, 31–47. 

Tatarkina, A.I., 2014. Russian Arctic: Modern Development Paradigm. Russian 
Federation, Moscow. Нестор-История (Nestor-History).  

The Moscow Times, 2014. Russian Defense Ministry to Establish Military Zone in the 
Arctic. Russian Federation. The Moscow Times, Moscow. p̂pp. https://themoscowti 
mes.com/news/russian-defense-ministry-to-establish-military-zone-in-the-arctic- 
37702.  

Thomas, D.S.G., Twyman, C., 2005. Equity and justice in climate change adaptation 
amongst natural-resource-dependent societies. Global Environ. Change 15, 115–124. 

Thomas, K., Hardy, R.D., Lazrus, H., Mendez, M., Orlove, B., Rivera-Collazo, I., 
Roberts, J.T., Rockman, M., Warner, B.P., Winthrop, R., 2019. Explaining 
Differential Vulnerability to Climate Change: A Social Science Review. Wiley 
interdisciplinary reviews, p. e565. Climate change 10.  

Thorez, P., 2008. La Route maritime du Nord. Les promesses d’une seconde vie. Courr. 
Pays Est 1066, 48–59. 

Van Grunderbeek, P., 2013. Le passage du Nord-Est : un espace stratégique dans 
l’Arctique. Mondialisation.ca. Centre de recherche sur la mondialisation (CRM). 
Montreal, Quebec, Canada, p̂pp. https://www.mondialisation.ca/le-passage-du-nord 
-est-un-espace-strategique-dans-larctique/5325348. 
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