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Abstract: The development of the Arctic is a priority for the Russian government as it has great
economic potential. However, the benefits for indigenous population are unclear, as economic
expansion affects traditional livelihoods and social development, and oil and gas extraction affect
the environment, as well as very little is known about the transformations in Russian indigenous
communities. In this paper relevant policies and data analysis of economic development are used
to identify gaps in the Arctic agenda of the Russian Federation. The research builds on the
conceptual foundations of social-environmental frameworks, policy management and livelihoods.
Statistical analysis is used to find correlations in socio-economic data published by The Federal State
Statistics Service. The authors go on to propose new indicators for the assessment of traditional
lifestyles. The results show that despite rapid development of the market economy, as well as an
expansion of oil and gas companies’ activity in the Arctic, there are not enough policies to provide
redistribution of the revenue to improve indigenous livelihoods. An evaluation of metrics and
examination of related legislative documents as well as a literature review also support the idea that
indigenous people benefit little from the current socio-economic situation.

Keywords: traditional economy; subsistence economy; indigenous livelihoods; social-
environmental frameworks; policy management

1. Introduction

The administrative division of the Russian Federation has a federal type and comprises six types
of federal subjects (excluding Ukrainian territories): 21 republics, nine krais, 46 oblasts, two federal
cities, autonomous oblast and four autonomous okrugs Constitution of the Russian Federation, 1993.
In addition to the official administrative-territorial division, in accordance with [1,2] Federal Districts
were created, which are not provided for by the Constitution of the Russian Federation. At the same
time, each district has an authorised representative of the President of the Russian Federation in the
federal district. The representative coordinates the work of federal executive bodies existing at the
district level. Some administrative-territorial units lie within the so-called Arctic zone of the Russian
Federation. The term “Arctic zone of the Russian Federation” (AZRF) was introduced by the Soviet
Council of Ministers” Arctic Commission on April 22, 1989, and includes nine regions: the Sakha
Republic, or Yakutia; Krasnoyarsk Krai; Murmansk Oblast; Arkhangelsk Oblast; Nenets
Autonomous Okrug; Chukotka Autonomous Okrug; Yamalo-Nenets Autonomous Okrug; Komi
Republic; and the Republic of Karelia. The AZRF covers four federal districts: Northwestern Federal
District, Ural Federal District, Siberian Federal District and Far Eastern Federal District [3].

The Arctic zone of Russia covers 4.8 million km? (28% of the country). According to [4] it is home
to 2.6 million indigenous and non-indigenous peoples, more than half the population of the global
Arctic. Figure 1 shows the indigenous peoples of Russia, as well as places of their residence. The map
was created based on the latest population Census held in 2020. Forty different ethnic groups of
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indigenous peoples live in Russia. The density of indigenous population was calculated for different
federal subjects of the Russian Federation. As shown on the map, the territories with the greatest
density of the indigenous population (more than 30%) are situated above the Arctic Circle and now
are parts of Arkhangelsk Oblast, Krasnoyarsk Krai and Chukotka Autonomous Okrug. It is important
to note that until 2007, the territory within Krasnoyarks Krai was an independent administrative unit:
Taimyr (Dolgan-Nenets) Autonomous Okrug. However, after an enlargement of administrative units
in Russia, this territory ceased to exist and was included in the nearby regions. However, a fieldwork
survey [5], 2019 conducted after the unification of administrative units showed that the indigenous
people were dissatisfied with the consequences of the unification. It was argued that the region began
to be treated as a resource base, and the number of federal services (allocation of budget funds and
qualified personnel, social support) which were specially provided to these autonomous regions has
significantly decreased.

[6] provides statistics showing that there are 85,000 people living in the places of traditional
residence and traditional economic activities in the AZRF in 2023 which were allocated by the
Government [7]. Most people living in these territories follow traditional subsistence livelihoods,
which according to [8] include animal husbandry (including nomadic husbandry such as reindeer
breeding, horse breeding, yak breeding, sheep breeding), fishing, commercial hunting, processing
and sale of hunting products, farming and breeding, processing of medicinal plants, indigenous arts
and crafts and folk crafts, and construction of traditional dwellings [9]. The importance of this special
socio-economic structure for preserving northern indigenous communities’ identity has been
emphasised by many researchers e. g. [10-12]. However, when studying governance in the Russian
Arctic, a few Russian researchers emphasise that authorities do not consider the specifics of the
traditional socio-economic structure as a determining factor in governance policy e. g. [13]. Therefore,
itis relevant to assess how the current policy landscape appears in the light of the need of indigenous
peoples to support their traditional livelihoods. To perform such an assessment the paper was
divided to cover three main areas.

Map of the Residence of Indigenous Peoples of the North, Siberia and the Far East of the Russian Federation
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Figure 1. A map of the Residence of Indigenous Peoples of the North, Siberia and the Far East of the
Russian Federation Created by the authors, based on the statistic numbers from [14].

First, the relations between economic growth in the Russian Arctic and social development of
indigenous peoples in this region are little studied. At the same time, it is important to understand to
what extent the indigenous population are the beneficiaries of all exported oil and gas of the Russian
Federation, as according to [15] indigenous peoples inhabit most of the areas containing oil and gas
deposits in the Russian Arctic and sub-Arctic. This paper will, therefore, evaluate whether market
economy expansion contributes to social development of indigenous communities. Second, Russia
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strives to implement a policy that has contradictory elements. Failures in complex planning appear
due to the intention of authorities to implement a policy based both on international priorities and
national interests. This paper attempts to identify contradictions and offers potential solutions based
on a socially and environmentally oriented conceptual framework. Third, there is a lack of assessment
by [6], which provides only very generalized information on a limited number of indicators. Based
on this information, it is difficult to analyse all aspects and consequences of regional management.
This paper will recommend evidence-based replacement of some indicators and additional indicators
that might be deployed.

Modern concepts of equality, and national and cultural identity of indigenous peoples have
evolved throughout the 20th century and have been enshrined in several international documents.
Separation of the term “indigenous” in relation to a group of the population first occurred in [16-20].
In Russia, the rights of indigenous people appear at different levels of the legislation system. They
are mentioned in the “Concept of State National Policy” [21]. In 1998, the Russian Federation ratified
the Framework Convention for the Protection of National Minorities, which strengthened the legal
status of the indigenous peoples. [22] (article 69) guarantees the rights of indigenous peoples. The
rights of indigenous peoples are enshrined in several federal laws [2,4,23]. Moreover, In Russia, there
are special documents describing the governance of the Arctic zone and the life of the indigenous
peoples: [24-27]. [24,25] are two fundamental documents which were issued by the Government of
The Russian Federation to formulate modern Arctic’s agenda in Russia.

Russian researchers follow the legislative framework proposed by the Russian Government
which defines priority areas for studies of indigenous peoples in the Russian Arctic. Their works in
social science, however, use approaches which differ from a western perspective. For example, one
of the differences of Western science from its Russian counterpart is a prioritization of an indigenous
identity as a key factor for economic and social sustainability in the Arctic under ongoing
environmental changes [28-30]. It is important to note that the same priorities are stipulated in
international initiatives e.g., [31] and in some national Arctic strategic documents [32-34]. Regarding
natural science in the Arctic, Western researchers perform an extensive study of current changing
bio-physical conditions in the Arctic (e. g. such natural conditions as: melting permafrost, shifting
vegetation and altered characteristics of Arctic cyclones) e.g., [35-37]. Meanwhile, Russian
researchers in natural science focus on computer reconstruction of biological or climatic situations in
the past in the Arctic region e. g. [38-40] and the state of the permafrost e. g. [41]. Topics regarding
the extraction of minerals prevail over other issues in many Russian social science research papers.
Even in papers that consider the social development of the region, the importance of oil and gas
extraction is explained as a key factor for the well-being of the local population e. g. [42,43]. Even
though a few authors [44,45] emphasise the importance of diversification of economic activities in a
more ecologically sound manner, they still believe that currently the oil and gas extraction benefits
communities, largely in the way that it contributes to local budgets. However, these papers do not
investigate if there is indeed a real and positive correlation between the intensification of the oil and
gas extraction and the improvement of population well-being. Generally, it is a noticeable feature of
many studies that they were conducted within conceptual framework provided by a series of decrees
[24-27] which are the agenda setting documents and form the strategy for the development of the
AZREF. These documents all together create an Agenda for the development of the Russian Arctic;
however, as each document specifies a particular level of a policy’s implementation, including a
general provision and a framework, a more detailed sectoral plan for the Arctic’s development until
2035, as well as specific projects for the implementation of general provisions and a sectoral plan, the
resultant agenda is overly complex and subject to internal contradictions.

Other Russian authors perform an analysis of agenda-setting documents that are devoted to
such issues as the correspondence of terminology and formulations. For example, the discrepancy
between Russian practice and foreign standards in such key terms as: “indigenous peoples” and
“indigenous national minorities”; “nation” and “nationality” is described in works [46,47].
Terminological inconsistencies affect the rights of indigenous peoples to land, and when it comes to
the participation in some specific supportive initiatives [48]. This problem appeared when Russia did
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not adopt The United Nations Declaration on the Rights of Indigenous Peoples. According to [20]
(articles 29-31) “Indigenous peoples have the right to own and control the lands they possess, as well
as the right to compensation for the taking of their lands. States shall provide legal recognition of
their lands through fair and open processes”. However, in Russian legislative terminology [49]
“indigenous peoples” call “indigenous population”, and they don’t possess the rights to own the
land. This land is rented to them by the State. Moreover, [50] note the vague wording and an absence
of a timeline at Arctic’s agenda-setting documents. The policy analysis is mainly performed within
the context of [24-27], however, it is important to consider both national and international initiatives,
as authorities strive to implement a policy based on both international priorities and national
interests. These two directions have many contradictory points. While [31] prioritize social and
environmental problems, an extensive development of natural resources is an important part of
[24,25] (see above). Moreover, many Russian and non-Russian papers regarding socio-economic
assessment in the AZRF e. g. [51-53] have a common problem: insufficient statistical data for an
effective analysis. However, there are few papers specifically addressing the development of socio-
economic indicators for the evaluation of oil and gas production impacts on Indigenous populations
[54]. [55,56] produce a set of indicators for socio-economic evaluation, which, however, can provide
a highly simplified outcome. For example, there are no specific indicators for evaluation of
indigenous peoples’ livelihoods in the Arctic. Simplified approaches in evaluation do not comply
with international recommendations e. g. [31,57], which argue for the creation of comprehensive
socio-cultural and socio-environmental indicators for more detailed monitoring of indigenous
populations.

2. Materials and Methods

The evaluation of the current socio-economic situation in the Russian Arctic is based on a
statistical analysis of how economic growth between 2016 and 2021 correlated with social
development in the Arctic indigenous communities at the same period. The analysis was based on
statistical information on the socio-economic development of the Arctic zone of the Russian

Federation produced by [6]. The correlation analysis was performed with the following equation 1:
_ Cov(X)Y)

Pxy = W (1)
Where Cov is the covariance

Xand Y are the sample means of the array

q,is a standard deviation of X

gy is a standard deviation of A comparative analysis of paired correlation coefficients was
performed to assess the relationship between economic growth and social dynamics. Further, a
calculation of all correlation coefficients in the array (see above) was made and their significance
tested. The strength of correlations was assessed using [58] which shows whether the mathematical
association between two random variables (X and Y) is strong or weak. The method uses the Student’s
t-test, applying the tabular value of t for four degrees of freedom at a significance level of 0.05
(t=2.776).

Further, gap analysis techniques [59,60] Mecto aas BBOga Tekcra.were used to evaluate
contradictions at each stage of the policy life cycle. This holistic approach was developed by [61]. To
perform this part of the research, policy characteristics were identified within the context derived
from [24,26,27]. This allowed us to identify tensions between economic expansion and social
development in the Arctic communities and offer potential solutions. If a general policy life cycle
developed by [61] is adjusted to indigenous communities in the Russian Arctic, it can have five stages:

1. International institutions (The UN, AC) create a modern Arctic agenda.

2. Russian institutions (Scientific Institutions: The Russian Academy of Science, Arctic and
Antarctic Research Institute; and line ministers: the Ministry of the Development of the Russian Far
East and Arctic) formulate policy of the Russian Federation in the Arctic.

3. The President is responsible for the decision-making process by issuing e.g., [25].
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4. An implementation process is performing by the Government of the Russian Federation
issuing e.g., [26], and relative projects implemented in the Arctic under the supervision of local
authorities.

5. Evaluation process conducted by scientific institutions (metrics and indicators developed by
various institutions and used by [6]). Therefore, policy gaps in the Russian Arctic can be understood
as inconsistencies between the current state in the policy landscape and the goals set by [20,31].

However, existing metrics cannot provide enough information for a comprehensive analysis of
relations between the market development of the Arctic and indigenous communities. Therefore, a
system of new indicators based on livelihoods capital [62] and ecosystem services [63] was proposed
to assess socio-economic activities and their links to nature. [64] proposed five steps in the
development and reporting of indicators, among them the first three steps can be used to create a
new set of indicators: establishing the purpose of the indicators; designing the conceptual framework;
selecting and designing the indicators. The other two steps are used for “Interpreting and reporting
the indicators. Maintaining and reviewing the indicators”. Therefore, here we used only the first three
steps, which can be adjusted to the context of current research.

In Russia, statistical indicators are primarily used to evaluate the progress in policy
implementation and to create a scientific rationale which can be used by the government to develop
the Arctic agenda of the Russian Federation. [6] cooperates with scientific institutions and line
ministers. To create a conceptual framework, key features of indigenous communities need to be
identified. [10,65,66] identify the type of economic activity as a key feature, since the traditional
economy is inextricably linked with the indigenous way of life and culture. [67-69] highlight an
association with indigenous community, special relationships within groups, and close ties with the
land as key features of indigenous identity. [70,71] believe that awareness of oneself as an integral
part of the environment is a basic feature of the indigenous worldview. Therefore, conceptual
frameworks which consider socio-economic relations and the environment in close interaction as a
complex system, such as ecosystem services (ES) and a sustainable livelihood can be used to define
indicators. The development of ecosystem services analysis can be traced back to [72]. Classifications
of ecosystem services have been refined during the last 20 years, leading to the final revised MA’s
classification presented by [73]. The sustainable livelihood concept was proposed and developed
within the sustainable development framework and was mentioned for the first time by [74].
Indicators can be considered within five characteristics of livelihood capital described by [75]. When
considering criteria for selecting indicators two specific features can be mentioned: firstly, there is a
trend that Arctic indicators are based only on quantitative data. At the same time, most of [31,57]
refer to composite indicators, where quantitative and qualitative data must be both considered.
Secondly, some of the existing indicators are not relevant to current policies or do not cover the full
range of policy interventions, so new indicators should be topical.

3. Results

Economic growth in the Arctic region is associated with oil and gas extraction and mining (more
than 50% of the Arctic GRP) [76]. The commissioning of oil and gas wells grows every year, and 80%
of companies which operate in this field are national-level monopolies [77]. Meanwhile, indigenous
people are mainly involved in the traditional economy [78]. The key data of economic development
are presented in Table 1 and Figure 2.

Table 1. Socio — economic metrics in the Russian Arctic, 2016-2021; data derived from [6]..

2016 2017 2018 2019 2020 2021

Metrics

Gross domestic
1  product (million 6570457 7196332 7843960 8169184 7719007 8625972
rubles)

Annualhousehold o) oo/ 570106 349151 395803 448546 443441
consumption
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(rubles/per
member)
Investment (without
. 1789620.4 4195337.0 11555152. 7208736.4 16463976.
3  small businesses, 6 4 5 1 ” 6156112.19

million rubles)
Retail revenue  483656.13 524062.82 542519.18 578931.19 50799362 639859.95

4 (million rubles) 4 3 4 2
Revenue of 50897 6 54343622 66363084 56054025 7247074.0
5 organizations 10256409.7
S 6 1 6 6 6
(million rubles)
Balanced financial o) (31 )3 732191.98 932936.88 1888492.8 765763.03
6 result (profit minus 2345965.49
S 1 9 2 5
loss, million rubles)
Postgraduate
graduat.lon in the 8 4 4 N/A N/A 8
reporting year
(people)

Unemployment rate
(according to the
8 methodology of the  N/A 5.6 53 4.6 6 47
International Labor
Organization/ %)
The coefficient of
migration 1.‘ate of 59 6 51 38 3 1
the population per
1000 people
Spending on
jo ~ researchand 4068 3392 4421 4606 4781 5264
development
(million rubles)
Share of the
population that are
11 active Internet users  82.9 82.9 88.4 88.5 88.6 90.3
in the total
population (%)
The number of
pupils in

organizations
engaged in
educational
activities for
educational
programs of

12 154415 158399 159295 161376 166295 160996

preschool
education,
supervision and
care of children
The length of public
roads (km)
The number of
14 reindeer 210014 350491 564509 547580 476548 524348

(agricultural

13 5642.9 5970.1 6230.8 7309.3 9079.9  14413.6
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organizations that
are not related to
small businesses)

15

Commissioning of

environmental
facilities
(Wastewater
treatment

plants, thousand m3
per day)

N/A

494

3 401

59 80

16

Commissioning of
General educational
organizations
(student desks from
building and
reconstruction)

1003

510

720 865

0 2980

17

Rate of natural
population growth
in the Arctic zone of
the Russian
Federation (per 1000

people)

3.1

2.2

1.5 0.7

18

Number of
employees
performing research
and development

3615

3023

3291 3302

3315 3304

19

Commissioning of
hospital
organizations
(number of beds
from building and
reconstruction)

24

240 0

7 335

20

Current
(operational) costs
of environmental
protection in the
Arctic zone Russian
Federation for the
year/ million rubles

N/A

321329

32281.1 38146.1

38691.8 36577.1

21

The total area of the
housing stock, on
average, per
inhabitant of the
land territories of
the Arctic zone
Russian Federation
(square meters)

N/A

24.9

24.4 24.3

25 25.3

22

Assessment of the
permanent
population of the
land territories of
the Arctic Zone of

2374945

2411003

2401965 2435369

2612242 2599316

reprints202411.0772.v1
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the Russian
Federation on an
average per year

(Countryside and
Urban)

—Countryside 2120864 2143653 2135025 2142074 2263076 2256464
_Urban 254081 267350 266040 293295 349166 342852
e

Commissioning of 250 238 290 291 494

gas wells (unit)

pq Commissioningof 699 752 670 860 902

new oil wells (unit)

The analysis of metrics shows the following tendencies between 2016 and 2021: metrics which
show a significant growth include commissioning of oil and gas wells, revenue of organizations,
household consumption. Moreover, some infrastructural metrics rose during the studying period:
commissioning of hospital and education facilities. However, commissioning of environmental
facilities is unstable and fluctuating. Meanwhile, other key metrics declined over the period of study:
the net migration rate per 1000 people and the rate of natural population growth. The coronavirus
pandemic, which outbroke in 2019, might have affected some economic indicators as can be seen
from Table 1 and Figure 2. For example, declining trends in real GDP growth and revenue of
organizations are evident during 2020, but sharp growth in 2021.

Moreover, some other negative tendencies cannot be associated with the coronavirus pandemic
as they show these trends during the whole studying period. For instance, the statistics in
postgraduate education: the number of with 8 people in 2016 and 4 people in 2017 and 2018; then
there is no data for 2019 and 2020 and 8 people for 2021 postgraduates (according to the federal
statistical observation form No. 1-NK this form only includes PhD students who graduated in an
observation year with a PhD diploma [6]). Even though there is no obvious decline, there is an
absence of data every second year in this statistical data set, and a very low maximum number (8
people per year) for the whole AZRF. Together with another scientific performance metric “the
number of employees performing research and development’ which also decreased, it gives the
reason to believe that scientific development is proceeding at a slow pace.

Finally, while all metrics described above do not specify indigenous and non-indigenous
population, there is one specific metric which reflects indigenous livelihoods — number of reindeer.
Even though this metric had a steady increase from 2016 to 2019, it decreased in 2021. It is difficult to
understand whether such a sudden decline is connected to the coronavirus pandemic because no
research has been done yet regarding the consequences of the pandemic on reindeer breeding in
AZRF.
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= Real GRP growth (%)
== Retail revenue growth (%, adjusted to inflation)
Revelue of organisations (oil, gas, fishery; %, adjusted to inflation)
Spending on research and development (as % of GRP)
== CUrrent (operational) costs of environmental protection for the year (as % of GRP)

Figure 2. Economic development in the Russian Arctic, 2016-2021; data derived from [6] and adjusted
to the inflation.

Further, the correlation analysis was made based on statistical metrics. Table 1 presents the list
of statistical metrics derived from [6]. The selection of metrics (Table 2) for a correlation analysis
between socio-economic metrics (results of an analysis presented at Table 3) was based on their
quantitative characteristics, the comprehensive coverage of various socio-economic characteristics,
and their availability in open statistical databases. It was difficult to obtain specific data regarding
traditional economic performance in Russian Arctic communities, as well as data over a longer
period. It is important to note that the correlation analysis gives only mathematical associations
which need a further review of the literature to identify links between them and policies. Figure 3
presents correlation pairs created by 24 metrics from Table 2. The name of the metric in Figure 3 is
replaced by the serial number of each metric (see serial number for each metric at Table 2). Metrics
are arranged in the same order horizontally and vertically. The correlation coefficient for each pair of
metrics can be found as the number at the intersection of columns and rows. Values with the highest
correlation which are greater than or equal to 0.9 are highlighted in red.
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Table 2. The list of statistical metrics Rosstat, 2016-2021..

No Metric
1 GRP
2 Household consumption
3 Investments
4 Retail revenue
5 Revenue of organizations
6 Balanced financial result
7 Unemployment rate
8 The coefficient of migration rate
9 Spending on research and development
10 Share of the population that are active Internet users
11 The number of pupils in organizations engaged in educational activities
12 The length of public roads
13 The number of reindeers
14 Commissioning of environmental facilities
15 Commissioning of General educational organizations
16 Rate of natural population growth
17 Number of employees performing research and development
18 Commissioning of hospital organizations
19 Current (operational) costs of environmental protection
20 The total area of the housing stock
21 The number of the residential population
22 The number of the residential population: Urban
23 The number of the residential population: Countryside
24 Commissioning of oil and gas wells

e

) 2 8 A

E

— =
Figure 3. Correlation pairs for metrics from [6]. The red squares mean every correlation over 0.9/-
0.9.

A review of relevant documents proposed by the Russian Government and international
organizations is another way to get more insights of policies implemented in indigenous
communities. All Russian governmental documents for the development of the AZRF create a
hierarchy system. This system can be considered based on policy cycle theory [79]. Agenda-setting
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documents are at the top of this hierarchy system. There are two main agenda-setting documents
[24,25]. These documents are presidential decrees, and have a broad nature, covering areas that are
not specified in the international agenda-setting recommendations issued by [31]. Moreover,
international documents (Ibid.) and Russian documents [24,25] prioritise different policies. While
(Ibid.) describe in detail sections such as education and culture, infrastructure, healthcare,
international cooperation, [31] prioritize the minimisation of hazardous pollutant emissions into the
atmosphere and water bodies and climate change. Generally, the policies highlighted in (Ibid.) are
very briefly described in [24,25]. After studying these documents, sixteen main policy categories were
selected. These categories are presented in Figure 3.

The lower level in this hierarchy system is represented by implementation-oriented documents
[26,80]. [26] was proposed by the Government of the Russian Federation as an action plan to
implement main provisions described in [25]. Moreover, the document focuses on adaptation and
more detailed formulation of policies described in agenda-setting documents [24,25]. [26] this
document inclines towards raw materials extraction policies and specific infrastructure projects and
pays less attention to social development and indigenous populations. The content of this action plan
is divided into two parts. The first part is the list of measures which describe in detail policies
formulated by (Ibid). It is important to note that these measures are not real projects but just aimed
at adopting broadly described policies at agenda-setting documents to AZRF realms and are written
in a more action-oriented manner than policy categories at Ibid. The second part of [26] is real projects
proposed by the Government of the Russian Federation to be implemented at each Russian Arctic’s
region.

Therefore, to understand how main concepts regarding socio-economic development of the
Arctic region are represented at the different levels of a hierarchy system of the documents proposed
by the Russian government, all measures and projects from [26] were counted and assigned to the
corresponding policy categories from [24,25]. Table 3 presents policy categories derived from (Ibid.)
and examples of corresponding measures derived from the first part of [26].

Table 3. Policy categories from [24,25] and measures proposed in [26].

Total
numbe
r of
Examples of proposed measures propos
ed
measur
es

Categories
for measures

Ensure the preservation and promotion of cultural
heritage; providing indigenous peoples with mobile
Indigenous people sources of energy supply; promoting the 6
comprehensive development of the young generation of
indigenous peoples

Improve the availability of general education; establish
Education and culture in the Arctic branches of federal universities; build 10
sports facilities

Build roads, airports, railway facilities; create

Infrastructure , . 66
infrastructure for sea ports and new shipping routes;
An adaptation of the economy and infrastructure of the
Climate Change Arctic zone to climate change; The development of a 3

unified system of state environmental monitoring

The minimization of emissions into the atmospheric air,
Hazardous discharges into water bodies; The state support for
pollutant emissions  activities in the field of waste management in the Arctic
zone
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The modernisation of primary health care; disease
Human health prevention measures; state financing of medical care, 17
taking into account the low population density

The prevention of highly toxic and radioactive
substances entering the Arctic zone from the abroad; A
Toxic and regular assessment of the environmental consequences
radioactive substances of anthropogenic impact on the environment caused by
the transfer of pollutants from the states of North
America, Europe and Asia

The development of minerals, state support and private
investments; The provision of state support to projects
for the creation of fish processing complexes,
greenhouses, livestock complexes

Minerals and trades 25

The development of general principles for the
implementation of investment projects with the
participation of foreign capital; Ensuring the

International
implementation of the Agreement to strengthen 3

cooperation . . C . .
international Arctic scientific cooperation; An active

participation in the work of the AC and other
international forums

The development of technologies, creation of technical
means and equipment for carrying out emergency
Emergency rescue operations and extinguishing fires; The
response readiness development of Arctic complex emergency rescue
centres; Increasing the level of security of critical and
potentially dangerous facilities

An introduction of a special economic regime that
facilitates the implementation of private investment in
1 geological exploration in the Arctic; The preparation of
materials necessary to substantiate the outer limit of the 14
continental shelf; The provision of state support

The development of oi
and gas industry

measures aimed at the creation and development of
technologies for the development of oil and gas fields

The prevention of negative environmental

Minimise an . .
consequences during the extraction of natural

effect of oil . . . 2
. resources; Ensuring the rational use of associated
and gas extraction . o .
petroleum gas in order to minimize its flaring
Resettlement to
the Arctic from other Programs for providing settlers with the land; Financial 9

regions of benefits for migrants
the Russian Federation

Support of

k . Stimulate the use of Russian-made industrial products 3
domestic production

Basic

scientific research Support fundamental and applied scientific research 4

The creation of specially protected natural areas; state
support for the intensification of forest’s reforestation, 2
the development of aviation to protect forests from fires

Biodiversity
protection

Figure 4 shows as proportions how measures are distributed among different policy categories.
Figure 5 shows a distribution of real projects derived from the second part of [26] for different AZRF’s
regions. The comparison of results of Figure 5 with the map Figure 1 gives more insights into the
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socio-economic development of the regions with the highest density of indigenous population. In the
second part of (Ibid.) only projects in seven out of sixteen studied policies (infrastructure; minerals,
oil and gas extraction; emergency protection; human health; education and support of domestic
production) are proposed for the regions where indigenous population density more than 30%
(Arkhangelsk Oblast, Krasnoyarsk Krai, Chukotka Autonomous Okrug).

The support of domestiBasic scientific

production
Resettlement to the o

Arctic

indigenous peoples
.. 50/0 . 4%
Minimise effect of oil
and gas extraction Education and
1% culture
8%
The development of
the oil and gas

industry...

Emergency
response readiness

3%
The intérnational
cooperation
2%

Infrastructure
38%

Minerals and
trades
13%

Toxic and
radioactive
substances...

Hazardous pollutant
Human Health emissions
9% 3%

Figure 4. The distribution of measures among different policy categories. Source: created by the
author with the information from: [24-26]. .

bt et
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Figure 5. The distribution of projects proposed for an implementation of different policies in the Arctic
region. The red colour indicates policies which have implementation projects in the Arctic regions;

symbol * indicates policies that score zero for each district. Source: created by the author and with
the information from [26].

4. Discussion

Seven main metrics create most association pairs in the correlation analysis: GRP, household
consumption, revenue of organizations, migration rate, natural population growth and
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infrastructural metrics (length of public roads, oil and gas well construction). Table 4 shows key
associations between these seven metrics. These mathematical associations, along with the
information derived from quantitative assessment of project redistributions in Arctic regions, should
be re-assessed via qualitative analysis of relevant documents and literature to understand the way
statistical results coincide with policy-setting documents, and, therefore, to get more insights on
policy contradictions.

Authors should discuss the results and how they can be interpreted from the perspective of
previous studies and of the working hypotheses. The findings and their implications should be
discussed in the broadest context possible. Future research directions may also be highlighted.

Table 4. Key association pairs derived from a correlation analysis.

Type of
Number Association associatio
n
1. GRP — The number of reindeer Positive
2. Household consumption — The coefficient of migration rate Positive
3. Household consumption — Rate of natural population growth ~ Negative
4. The length of public roads — Rate of natural population growth  Negative
5. The length of public roads — Revenue of organizations Positive
6. The length of public roads — The coefficient of migration rate Positive
7. Rate of natural population growth — Revenue of organizations = Negative
8. Rate of natural population growth — The coefficient of migration Negative
rate
Rate of natural population growth - Commissioning of oil and gas Negative
wells
10. The coefficient of migration rate — Commissioning of oil and gas Positive
wells
11. Revenue of organizations — Commissioning of oil and gas wells  Positive

Some of the metrics, obtained through mathematical correlation, are also reflected in the
scientific literature and legislative documents devoted to the management in the AZRF. Russia’s
Arctic Strategy until 2035 [25] stipulates some main features of the Arctic region: specific nature of
local households’ consumption, problems concerning migration rate and natural population growth,
as well as new opportunities for economic growth due to climate change. The Strategy identifies a
decrease in natural population growth as one of the key threats to the Arctic zone. However, the
document contains very little information on how this threat should be treated. The document states
that the Arctic is the leading region in the development of the economy of the Russian Federation
due to the high potential for mining. At the same time, the document does not contain information
about the connections between the economic development of the region and an improvement of the
living standards for indigenous populations. Given the absence of such connections in the agenda-
setting document, it is not surprising that there are currently no specific projects for the redistribution
of oil and gas revenues to support the indigenous peoples. Regarding economic metrics, such as GRP
and household consumption (Ibid.) emphasises some positive prospects and new opportunities
which arise in the region after the climate change affects the Northern Sea Route. However, the
document also highlights negative trends, such as an uneven economic development of the Arctic
region, and the predominance of mining and the export of natural resources from the region. As for
household consumption, the document indicates the high resource consumption of households and
their dependence on the import of products and fuel from other regions. Moreover, extreme weather
conditions and poor infrastructure are described as main problems which impede migration to the
region.

Other sources of information where links between main aspects of life in the Arctic can be traced
are scientific papers devoted to a complex analysis of the management in the AZRF. These papers
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have interdisciplinary nature and cover main social-economic and environmental aspects. For
instance, [81,82] describe links identified during the statistical analysis such as GRP, migration,
natural population growth and household consumption, which were also identified during the
correlation analysis. The authors emphasize an extraction of raw materials as the main feature of a
regional economy and argue that if the government continues value mining above services and
scientific development, it will impede the development of services-oriented economy and, therefore,
household consumption in the region. Moreover, researchers describe poor infrastructure as one of
the main factors which negatively affect migration and natural population growth in the region.
Other authors [3,83] traced the root of an outflow migration and a low natural population growth to
differences in infrastructural development between Arctic’s cities and villages. In further support of
this idea, several authors e.g., [84] point to the good current infrastructure for a new incoming
population, for example, for the birth of children in northern cities, developed kindergartens and
overall safety.

However, the studies do not explain how children from remote indigenous communities can
obtain benefits of this infrastructure. According to [85] the rural population of the Arctic is migrating
to big cities due to better living conditions and infrastructure. [86,87] propose solutions to the
depopulation problem by settling the Arctic territory with migrants from other territories and
intensifying the development of infrastructure at the biggest Arctic’s cities. However, [84,88] indicate
that natural population growth mainly occurs in regions with large indigenous populations. The
depopulation tendency is continuing because intensification of infrastructure development in the
Arctic region is not taking place in communities where it could currently induce natural population
growth. This contradiction between policy and the situation on the ground is reflected in
mathematical correlations where the declining natural population growth has strong negative
associations with main economic metrics, which are increasing.

Other problems were not identified during the correlation analysis but often appear during the
review of the literature: healthcare, education and environmental issues. [89,90] argue that the
negative effect of climate change in the Arctic can outweigh its positive influence, and in the long
term, affect the GRP of the region, and education and healthcare systems. Regarding healthcare issues
in the Arctic region, [26] emphasises the need for improving the level of healthcare for indigenous
people, as well as the development of education standards. At the same time, [6] does not offer
specific healthcare statistics for indigenous populations. Furthermore, data on education and science,
especially in the field of higher education, remains unified for indigenous and non-indigenous
populations. Even though [91] indicate the development of branches of leading Russian universities
in the Arctic in recent years, just as with the healthcare statistics, generalized data such as these do
not make it possible to assess how the situation in indigenous communities has changed.

Some associations from the correlation analysis are refuted. Others were relatively new and not
reflected in the literature. For example, reindeer farming and GRP show a strong association. Even
though the impact of reindeer breeding on the regional economy has been studied by many authors,
the significance of this activity is mainly viewed in the context of an indigenous identity; however,
its importance for GRP is also a matter of discussion in scientific literature. While [92,93] consider
reindeer breeding importance for GRP insignificant, other authors e.g., [94] disagree and emphasise
that different approaches should be applied to study the economic efficiency of reindeer herding. The
retail sector is another issue which has been little studied. Retail revenue has a strong negative
association with such metrics as natural population growth, and a positive correlation with migration
and urbanisation rates. This association (as well as another strong negative correlation between
natural population growth and revenue of organizations) can be traced in a study by [95] on
unemployment, gender and a depopulation of the Russian Arctic through discrepancies between the
development of different sectors of local economy, including retail. Authors concluded that despite
GRP growing faster in the Arctic, the indigenous populations migrate to other regions due to an
inability to participate in the main economic activity — mining. Moreover, these same authors
emphasise that female workers are more vulnerable to all negative results of economic disproportions
in the region.
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Another economic metric in the correlation analysis which does not receive enough attention
from the scientific community is the revenue of organizations. Mathematical associations of this
metric with the length of public roads, commissioning of oil and gas facilities as well as migration
rates can be traced in [26]. It contains a special list of infrastructure projects for different Arctic regions
(including commissioning of oil and gas wells, building new roads and airports). The development
of infrastructure around main mining sites can increase the efficiency and the revenue of
organizations. Active mining in the Russian Arctic region, as well as the creation of infrastructure for
the development of a market economy, led to an increase in GRP and an influx of migrant workers.
However, the benefit for the indigenous population remains doubtful. Indigenous communities
primarily depend on traditional economic activities and are little involved in the oil and gas sector.
A social survey by [96] shows that indigenous people are concerned about their future as mining
companies affect their traditional livelihoods by creating new oil and gas extraction fields. However,
due to a lack of education, indigenous people have little opportunities to get jobs in such companies.

These examples show that compared with incoming migrants the indigenous populations
benefit little from the current socio-economic system in the Arctic. Firstly, they are not engaged in the
dominant type of economic activities, such as mining. Secondly, the government inefficiently
redistributes the revenue from an economic expansion to social development and support of
indigenous livelihoods. This can be concluded from the lack of correlation between fast economic
growth and some social metrics in education, consumption, science, environmental protection and
local population growth, which are declining or fluctuating (see Figure 2 and Table 1). An
examination of policy life-cycle stages leads to the same conclusion. First, there are contradictions in
prioritizing policies between international agenda-setting documents e. g. [31] and Russian agenda-
setting documents [24,25], and the document regarding policy implementation [26]. For example, the
priority of socially oriented policies decreases from agenda-setting documents to policy
implementation plans, leading to a limited number of relevant socially oriented projects implemented
on the ground. Moreover, the indigenous context does not appear in priority projects for each federal
subject (i.e., the various federal regions) in the Arctic (Ibid.), nor in specific indicators for measuring
socio-economic development of the Arctic region, such as those proposed by [6].

Policy imbalances identified above could arise due to fundamental contradictions in the
governance of the Arctic that have been identified during this study. The contradictions mean that
despite the intended holistic and multi-level approach taken by the Russian government to address
the governance issues in the Arctic, there are some conceptual points in these documents oppose each
other by their nature. Firstly, [25] describes the paramount importance of the region in terms of
mining and, at the same time, emphasises the critical situation in local communities caused by
environmental degradation. Many researchers e. g. [97-99] study how the Russian Arctic
environment has deteriorated due to the excessive industrial development of AZRF during recent
years. However, the prioritisation of these two contradictory points in the Russian Arctic agenda-
setting document [25] may be the reason behind an ineffective deployment of environmental
measures. This also may be the reason for an imbalance between the number of socio-environmental
and mining projects (Figure 5).

Secondly, (Ibid.) stresses the development of international cooperation (via AC), or via the
development of the Northern Sea Route; however, (Ibid.) also stipulates an increasing control over
the AZREF territory, underlying its military and defence importance. These contradictions can be the
motive which induces the secrecy of statistical information, and the difficulty experienced by
international observers in working with indigenous communities, the problem described in some
recent studies e. g. [100]. This contradiction leads to a situation in which it becomes difficult to
perform a scientific analysis of Russian Arctic policy efficiencies by Russian or foreign researchers,
and it also impedes progress in international cooperation. For example, in the current study an
analysis of key policy-formation documents, together with statistical data analysis, shows that social
problems, such as depopulation and migration were viewed by policymakers as the most significant
challenges for the governance in the Russian Arctic. These metrics both created most mathematical
association pairs and were prioritised in policy-setting documents as well as in scientific literature.


https://doi.org/10.20944/preprints202411.0772.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 12 November 2024 d0i:10.20944/preprints202411.0772.v1

17

However, some key issues indicated by mathematical associations in this paper are still little studied
in scientific literature. For example, how the development of rural areas relates to the predominant
indigenous population. Due to incoherent data with an absence of some statistical metrics every
second year, lack of fieldwork permissions noted by some researchers e.g., [101] and other difficulties,
researchers mainly focus on the Arctic’s GRP and infrastructural development as two main drivers
for an improvement of life conditions in the Arctic, and, therefore, consider them as a main motive
to solve depopulation problems.

Thirdly, [25] declares attempts in supporting indigenous identity, however, many researchers
studied that indigenous communities are ongoing the process of further assimilation e. g.
[69,102,103]. This contradiction may be the cause of the unification of indigenous and non-indigenous
data and the lack of indigenous support-oriented projects. The indigenous population is rarely
studied separately from migrants. The unification of indigenous and non-indigenous populations in
research and statistics leads to an imbalance between the expansive development of a market
economy and the decline of a traditional socioeconomic structure; this was observed during the
quantitative analysis. Thus, the problems experienced in implementing policies on socio-economic
development of the indigenous population of the Russian Arctic can be rooted in the contradictions
described here that are contained in the main document on the strategic development of the Russian
Arctic [25].

4.1. Recommendations for Indicator Development

Clearly, conceptual shifts, are needed to eliminate policy gaps and to balance the relations
between market-based and traditional economic development in the Russian Arctic. A new
conceptual framework, together with a traditional socio-economic metrics approach, should specify
the indigenous context, for example, an assessment of indigenous livelihoods capital and an
evaluation of the prioritization of ecosystem services. It is proposed by [31] to include the indigenous
context separately in statistical analysis for Arctic regions because indigenous communities are more
vulnerable to ongoing changes, and because lifestyles of indigenous and non-indigenous populations
in the Arctic vary drastically. Moreover, Russian scientists [104] emphasise that the neglect of an
indigenous context leads to a chronic imperfection of policies in the AZRF. Therefore, additional
indicators that evaluate the indigenous context can serve for better policy assessment. It is proposed
to create five composite indicators, which are listed below (and see Table 5).

1) Adaptability index: to show the ability of indigenous communities to adapt to the changing
environment while relying on traditional livelihoods and maintaining indigenous culture, such as
traditional methods of production, the ability to follow a seasonal lifestyle, and the strong link
between indigenous life and nature. Researchers describe different aspects of indigenous life that
play an important role in their adaptability capacity. Changes in livelihood strategies and the
seasonal lifestyle as key processes in an adaptation capacity of indigenous people are described by
[105]. At the same time, the importance of adaptation strategies at the level of a household is shown
by [106,107] analysed strategies around the use of cash together with harvest products to adapt the
traditional economy to market realms. [108] proposed key areas of traditional household production
which can help to evaluate perspectives on traditional livelihood capacities. These included an
evaluation of the production of goods for own use and for selling; infrastructure assessment; an
evaluation of the state of reindeer pastures in an area, and other areas of traditional economic
activities; assessment of technical equipment necessary for traditional economic activities. According
to [109] some of the key areas for an assessment of changes in the seasonal lifestyle of indigenous
communities are animal habitats and their movements, and the ability of indigenous people to
predict these changes.

2) The self-identity index: this includes some specific indigenous self-determination concepts
such as attachment to the land and an indigenous membership. Indigenous membership is the right
described in UNDRIP and has been broadly analysed by scientists e. g. [110], who describe
membership as a crucial right for the survival of indigenous people and their self-determination.
Indigenous membership is described as an ability of a community to determine their duties, the
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membership itself, and an ability to maintain relationships with non-community representatives
across the community’s border. Further, many scientists emphasise the rights to the land as an
important part of indigenous self-identity [67-69]. At the same time [111,112] proposed an evaluation
of indigenous jurisdiction and laws as the main factor by which to assess progress in the development
of indigenous land rights. A use of a native language as an important part of a self-identity is
highlighted by [30,113]. In this study, intergenerational changes in the use of native languages as well
as the influence of urbanization and education level were described as the main factors that
determined the linguistic changes. Along with native languages, traditional knowledge is another
important way to represent self-identity by indigenous people. However, many scientists e. g.
[114,115] emphasize that only when such knowledge is used together with modern science can it
increase resilience in indigenous communities. Other research [116] focuses on application of
indigenous knowledge to various everyday activities, which also might be an important factor to
assess the general level of self-identity representation in indigenous communities.

3) Health index (both scientific data and self-perception). According to [117] self-perception of
health is very important for indigenous people as it affects their quality of life. The main idea is to
understand how health affects the ability to perform a traditional lifestyle, and how this lifestyle is
affected by diseases. Other issues that need to be evaluated in this category might be associated with
climate change, health infrastructure degradation due to permafrost, and the prevention and
treatment of specific Arctic diseases [118,119].

4) Capacity index (including participation in normal education and access to traditional
knowledge). The idea behind this composite indicator is to understand the ability to communicate
with non-native cultures to the benefit of the group. [88] proposed to study migration and education
aspects to understand the capacity of the human capital in the region. The improvement of the
employment ratio of indigenous and non-indigenous people and a proactive youth policy, as well as
the creation of relevant infrastructure, were suggested as main strategies to improve the capacity of
indigenous communities. At the same time [120] proposed a framework to study indigenous political
representation as a factor that can increase capacity in terms of a recognition and a protection of
rights. The authors developed a model of indigenous political representation based on recognition,
protection and decolonisation and applied it to assess the capacity of indigenous communities.
Intercommunity communication in the Arctic has been studied by many scientists e.g., [121-123] and
is described as a main factor in improving the community’s capacity and resilience in many ways,
especially in terms of improving livelihoods and facing environmental changes.

5) Ecological Index (including traditional environmental knowledge). This index should be
based on traditional environmental knowledge indicators and a scientific assessment to understand
the difference between indigenous and scientific knowledge when dealing with local environmental
issues. [122] studied special intercommunity strategies created by indigenous people to improve their
livelihoods, which were declining. Special indigenous approaches to maintain ecological
sustainability were studied by [6]. These papers emphasised specific indigenous methods for waste
treatment, which might be one of the most important factors to maintain ecological sustainability in
such remote communities. This is due to the wastewater treatment being problematic in harsh Arctic
conditions, and facilities in many communities cannot provide a satisfactory level of treatment. This,
therefore, leads to many other environmental and health issues. The use of wetlands, natural systems
functioning as sinks and transformers for wastewater treatment, is described as a potential
ecosystem-based solution.

Based on the literature discussed above, additional indicators are proposed here. Table 5 shows
the five composite indexes and their constituent indicators, which are specific to the Arctic
indigenous context and can be used together with metrics proposed by (Ibid.) to evaluate the complex
socio-economic development of indigenous communities in the Russian Arctic. Such complex
evaluation would help to incorporate indigenous context into federal policies, which in turn would
empower indigenous people, and motivate them to participate in local management, and create
specific strategies to overcome modern challenges.

Table 5. Additional indicators to evaluate traditional livelihoods in Russian Arctic.
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Composite indexes Specific indicators

Production methods

1.  Households producing goods only for their own needs
compared with households selling their products (% of the total
households studied);

2. The revenue of households from selling the goods they
produced (rubles);

3. Household connection to electricity networks (%);

4.  Household distance from roads (km);

5. Number of motorboats in fishery households (units);

6. Fisheries mechanisation power/ fish outputs (Watts/ tons);

7. Reindeer farm mechanization power/ number of reindeers
(Watts/livestock capita);

8.  How the overall sea hunting area divided between
households;

9. Monthly household spending on purchasing food (rubles);
10.  Access to electricity (% of population);

11.  Gasification of households (% of population);

12.  Type of electricity source (e. g., batteries).

Seasonal lifestyle

13. Access of households to climate information and agro-
advisory services (% of households);

14. The number of households using traditional weather and
climate forecasting knowledge in daily life (% of households);

15. Reindeer movements from one pasture to another (days);

16.  Flooding situation (days and square kilometres affected);

17. Reindeer pastures (square kilometres/ livestock capita);

18.  Livestock affected by rabies (%);

19. Sea/river level (meters at different months).

Household livelihood strategies

20. Number of households involved in traditional economic

Adaptability index

activities: fishing, hunting, reindeer breeding compared with
overall number of households (%);

21. Gender distribution in performing traditional economic
activities (overall number) (%);

22.  Head of the household (gender);

23. Level of education (years at school and higher education
institutions);

24.  Vehicles per households (units);

25. Household members migrating for work to other regions in
Russia as a proportion to households where all members live
together (%);

26. Households where children are involved in traditional
economic activities (%);

27.  Primary food provider (gender);

28. Households who gave up nomadic life style in favour to other
economic activities (% of households);

29.  Access to the internet (hours spend online per day).

Usage of cash

30. Households create handicrafts for obtaining cash (% of
households);
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31. How often households purchasing goods from the mainland
(times per year);

32.  Households involved in barter activities (%);

33. Representation of banks at the cities within access for
indigenous villages (units).

Self-Identity index

Indigenous membership

34. Population involved in activities of indigenous people’s
organizations (% of population);

35.  Annual cross-community indigenous activities which are
performed regularly (number of activities and people participated);
36. The existence of tribal membership criteria (types and number
of criteria);

37. People’s self-description, whether as “indigenous” or
“Russian” (% of population);

38. Community acceptance of non-indigenous representatives
(low/high);

Rights to land

39. Gender differences with secure rights to land (%);

40. Percentage of households who have any documented
evidence of their properties and land (%);

41. Percentage of households who were forced to change their
original place of living within last 40 years (%);

42.  The level of protection of indigenous rights to land (number
of legal documents which secure indigenous rights to their land);
43. Households that have secure access to fishery areas and/or
reindeer pastures (% of households).

Usage of native language

44. People who use native language in everyday communication
(% to the whole population);

45. Evidence of written material in native language (number of
evidences/ documents);

46. Study of native language at school (studying hours per
months for pupils);

47. Young people wuse native language in everyday
communication (% of young people under 18);

48. People using Russian language as a primary language (% to
the whole population);

49. People who can write in native language (% to the whole
population);

50. People who can speak at least two languages (% to the whole
population).

Application of traditional knowledge

51. Use of indigenous knowledge in routine life: e. g. food storage,
waste treatment vs conventional knowledge (number of examples);
52.  An application of traditional medicine (number of examples/
household);

53.  Use of indigenous knowledge and conventional knowledge in
organising nomadic activities (% of examples);

54. Households involved in traditional crafting (% of
households);
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55. Transmission of indigenous knowledge through generations
(% of young people under 18 and older population who declare to
use indigenous knowledge in everyday life);

56. Oral and written traditional cultural materials;

57. Evidence of application of copyrights to indigenous
knowledge;

58. National-level legislation for the protection of indigenous
knowledge (number of examples).

Health index

Health self-perception

59.  Rating of self-perceived health status (males/females; children
under 18; 25-34 years old; 35-44 years old; 45-54 years old; 55-64
years old; 65+ years old);

60. People report having long-term chronic health problems (% of
population);

61. Rating of self-perceived health status by people with different
education levels (1 to 5 ratings).

Changes in morbidity specific to indigenous population

62. An assessment of Northern-specific diseases: hypertension,
urolithiasis, diseases of the musculoskeletal system (% of the
population);

63. Infants’ health development assessment

64. The distance from indigenous communities to the nearest
hospitals (km);

65.  Alcoholism by gender (% to the population);

66. Infectious diseases (the correlation number between
temperature changes, sea level rise and % of population affected by
infectious diseases);

67. Mortality rates (age groups, male/females);

68. Injury incidence (% of all hospitals admission);

69. Suicide incidence (number of declared cases).

Capacity index

Representation at the government

70.  Indigenous people in the regional government (%);

71. Indigenous people in the federal government (%);

72. Russian indigenous people in international indigenous
organizations (%);

73.  The existence of indigenous people’s organizations (number
of organizations);

74. Population participating in elections (% of population);

75. The existence of self-government in local communities
(number of examples);

76. The communication between communities’ local council or
the elders and local authorities (number of cases during the year).
Intercommunity social links

77.  Product exchange between different communities (rubles);
78. Knowledge exchange between communities (number of
examples);

79.  Existing routes between different communities (total length in
km);

80. Intercommunity social events (number of examples).
Participation in the market economy

81. Number of working migrants in households (people);

82. Revenue of households (rubles/year);
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83. Monthly spendings of households (rubles);

84. Examples of selling goods beyond the Arctic Region (rubles).
Education structure

85. Classroom time for pupils from indigenous communities
(hours);

86.  Accessibility of schools (km from indigenous communities);
87. Availability of transport for sending indigenous pupils to
schools (units);

88.  Access to internet learning (number of available programs);
89.  Access to internet (% of households);

90. Indigenous population in colleges (% of the young
population);

91. Indigenous population with higher education (% of young
people enrolled in universities programs);

92.  Branches of Universities in Arctic regions (universities in
Arctic cities as a proportion to the local population (indigenous and
non-indigenous);

93. Indigenous people involved in research and development (%
of population);

94. People involved in sustainable development education
programs (% of the population).

Methods to deal with waste

95.  Waste reduction by implementation of specific community
practices: sharing items, avoiding waste (% of waste reduced by
implementing special practices);

96. Combination of conventional and indigenous waste treatment
practices (% of waste covered by combined waste treatment
practices);

97.  Landfills (square meters).

Natural resource management

Ecological Index

98. Communities’ natural resources management strategies;

99. Federal funding to support indigenous natural resource
management strategies (rubles);

100. Indigenous rights to the land with specific natural resources
(number of documents).

5. Conclusions

The Arctic is a priority region in the development of Russia, both in terms of geopolitics and
economic potential. However, current policies are not based on a holistic approach and heavily
prioritize the further expansion of the market economy in the region. This cannot but affect the life
of the indigenous population, which requires more flexible and integrated adaptation strategies.
Weak expression of indigenous themes in key policy documents, as well as scarce statistical data and
the lack of specific indicators, all make it difficult to create strategies for the development of the Arctic
region considering the interests of the indigenous population. In this paper, a new conceptual
framework for the development of policies in the Arctic has been proposed, as well as several
indicators to measure indigenous context.

Further, more study on specific adaptation strategies in traditional and indigenous communities
is needed to identify new models of cooperation between market and traditional economies, e. g.,
new ways to increase the involvement of indigenous communities in market relations and to enhance
the contribution of oil and gas companies to support traditional livelihoods, in a shift from
prioritising mining and industrial development over social development of the Arctic region.
Moreover, more work on statistical indicators and evaluation methods is needed to assess processes
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that are ongoing in traditional communities. It is also important not to concentrate on one community
but to perform a comparison analysis to identify common challenges, specific features, and best
practices. All these would not only serve a scientific goal to create a holistic view of ongoing processes
in traditional communities, but also, from a practical point of view, boost economic growth, social
development and environmental sustainability.

This section is not mandatory but can be added to the manuscript if the discussion is unusually
long or complex.
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