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Abstract

The Russian invasion of Ukraine brought chaos and damage but triggered massive civil
mobilisation, which helped Ukraine to resist and fight back. Even though the war continues, local
hromadas are trying to recover the infrastructure and economic activity with various tools. In the long
term, nongovernmental actors can not only account for the resilience of the hromada but also
economic development as well. This research studies the effect of active civil society on the economic
recovery of war-affected hromadas. More specifically, it is measured through communitarian and
liberal approaches to conceptualise civil society.

Additionally, the impact of international technical cooperation projects is explored. Thus, the
presence of formalised institutions of civil activity like youth centres and business support centres
would serve the communitarian role as they create space for networking and socialising and boost
two critical groups: youth and entrepreneurs. Liberal approach is operationalised as political activity
and participation in decision making, measured by voter turnout and the youth council. In addition,
both indicators can be used to determine the ability to monitor local authorities' efficiency, which is
crucial for economic development and recovery. Finally, the presence of an internationally funded
recovery project is another critical factor, which multiplies the local attempts, so it is also included.
Applying the principal component analysis and ordinary least squares regression, the negative link
between formalised institutions of civil activity and economic recovery can be explained by their
massive presence in the most affected hromadas in the Donetsk region. On the contrary, proactive
residents and global civil society multiplier resulted in a positive link. In this scenario, we can state
that the liberal form of civil society and the international nonprofit sector are helpful for hromadas’

economic recovery even during the ongoing conflict.
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Chapter 1: Introduction

The Russian invasion in 2022 triggered a considerable economic decline nationally and
locally (‘Ministry of Economy’). Among the most rapidly damaged were hromadas, which were
occupied or became the frontline ones (Yashnyk). Despite the 3 years of the full-scale invasion,
hromadas accommodated to the shock of war and continue functioning. Moreover, the liberated
communities are getting back to the game through new ways of attracting resources, residents, and
partners (Ukrainska Pravda). At the same time, the invasion triggered civic mobilisation and boosted
the civil society in Ukraine (Zarembo and Martin). Over time, a more formal global civil society in
the form of international NGOs responded by providing great support to local initiatives and
governments to overcome key challenges. Thus, the recovery process has begun already, even during
the active phase of war involving different actors: the private sector, local government bodies,
regional and international NGOs, etc. Furthermore, the mobilised civil society is considered one of
the key players (Yashnyk).

On the contrary, there is much confrontation about whether international and local civil
society positively affects economic recovery. Moreover, negative links are found in both research and
practice regarding how aid is distributed internationally. Specifically, it questions whether all the
money the global community spends is serving in the long run. For example, does it make people stay
and work in the hromada? Can businesses operate, or even new entrepreneurs appear? Those are
considered one of the main factors of economic operations. Even though the causality might not be
direct, it is crucial to determine the real outcome of such interventions.

Surely, civil society definitions are not new for the research and questions on the after-war
recovery were previously covered by various researchers. The most preferred concept explains that it
can be helpful within its communitarian and liberal roles. Thus, civil society ensures a widespread
network among citizens to benefit each other or to check on the state's actions (Jailobaeva). Besides,

a few links were established between civil society and economic development, mainly concentrating
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on boosting entrepreneurship and youth engagement (Kwon, Heflin, and Ruef). Additionally, Francis
Fukuyama establishes the link between financial development and civil society through social capital,
which is created by civil society (11). The more detailed review is described in Chapter 2.

This research seeks to explore the influence of active civil society on the economic recovery
of war-affected territorial communities (hromadas) in Ukraine. Accordingly, I will consider
specifically hromadas in Mykolaiv, Kherson, Zaporizhzhia, Kharkiv, Donetsk, Sumy, Chernihiv,
Odesa and Dnipro regions. Additionally, it aims to examine whether international civil society,
mainly through the presence of international donors, plays a beneficial role in this recovery process.
Thus, my research question is: Does an active civil society in a hromada help its economic recovery?

Accordingly, I will test the following hypothesis: (H1) the presence of formalised institutions
of civil activity positively impacts the economic recovery of the hromada; (H2) the more proactive
residents are, the better the hromada is regarding economic recovery; and (H3) operations by
international civil society multiplies the local positive impact on hromadas' economic recovery.

This research is significant because the recovery perspective during the war is omitted. This
study will offer insights into how various actors influence recovery trajectories and contribute to
evaluating the impact of civil society and international support in recovery efforts during the ongoing
war.

The paper contains a literature review on civil society and economic recovery, followed by a
research puzzle in Chapter 2. Next, Chapter 3 presents the analytical framework for further research.
Chapter 4 combines methodology on principal component analysis and regression model. It also
presents the dataset and dependent variable construction, the year-over-year change in personal
income tax per capita calculations. The rest of the paper is focused on the findings. So, the baseline
dispersion analysis starts the Chapter 5 and is followed by the baseline results of PCA and OLS.

Following the raw estimates, the interpretations are presented. It connects outcomes with the literature
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insights to build a comprehensive picture of how the economic recovery in hromadas is influenced

by different forms of civil society. In Chapter 6, the main conclusions are made and highlighted.



Chapter 2: Literature review and research puzzle

Civil society is defined as a sphere of unbounded human associations between the individual
and the state, encompassing various forms of social organisation and voluntary participation. It
includes networks of relationships that facilitate civic engagement, public deliberation, and the
cultivation of norms such as trust, reciprocity, and solidarity, often manifested through non-
governmental organisations, advocacy groups, and grassroots movements. Civil society is also seen
as an arena for public communication and social criticism, contributing to democratic integration and
identity formation (Porta). Indeed, civil society is a dynamic sphere of voluntary associations and
networks that fosters civic engagement, public discourse, and social norms, playing a crucial role in
democratic processes, public communication, and identity formation (Cohen and Arato 1-44).

Kanykey Jailobaeva greatly describes how it can be divided into two main approaches:
communitarian and liberal. In this way, communitarianism is based on social capital and its networks
with high trust within the community. It includes the formal organisations which are created within
the network. Also, the author connects it to their ability to structure and provide moral guidance. Still,
with a link to Kumar’s work, it is mentioned that the state needs to assist and avoid self-paralysing
damage within civil society. Thus, even if it is unorganised at first glance, the communitarian
approach needs formalisation for good.

Simultaneously, liberal civil is based on the works of John Locke and later thinkers like Adam
Smith. It mainly highlights the ability of citizens to preserve their interests and rights. It often includes
advocacy and active political participation. In the liberal view, the government derives its authority
from the people and must represent diverse societal interests (Jailobaeva). In this case, the main goal
is the preservation of the citizens' equality and individual rights.

Moving on a bigger scale, Mary Kaldor defines global civil society. Accordingly, it is a space
that includes various political institutions, individuals, groups, and organisations that operate beyond

the state. Those are involved in addressing global issues such as human rights and environmental
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concerns, which reflect citizens' and non-state actors' growing connection and engagement in global
governance. She argues that significant events, such as September 11 and the Iraq War, challenge
conventional international relations and promote multilateral responses. Such a reaction can also be
seen in the case of russian aggression in Ukraine.

Afterwards, the impact of civil society on economic development is disputed and often
depends on the type or level of civil society. Firstly, there is a strong link between entrepreneurship
and civil society through trust, which is maintained (Kwon, Heflin, and Ruef). Along with youth
involvement, it is crucial for long-term development and recovery (Kasumagic). For later research,
those two groups will be a big focus.

Furthermore, international Non-Governmental Development Organisations (NGDOs) are
integral to such efforts, particularly in developing countries. NGDOs' work addresses poverty,
unemployment, and inequality, which are central to economic development. Fowler emphasises that
NGDOs are key players in stimulating local economic growth by fostering entrepreneurship,
providing financial services, and promoting sustainable economic practices. Through grassroots
projects, NGDOs aim to empower marginalised communities, facilitating their integration into the
formal economy and providing them with resources for self-sustained growth.

Finally, civil society is constantly considered in terms of post-war recovery. Kage’s research
underscores the pivotal role of civil society in facilitating post-conflict recovery. She describes three
core areas of contributions, which are close to the two main concepts. So, identifying needs and
efficient implementation (community, monitoring, and accountability) are closer to a liberal
approach. Thus, in post-conflict settings, formal communication networks are often disrupted,
creating a vacuum in the flow of critical information, which can be replaced by civil society networks
based on informal and interpersonal connections. At the same time, those networks develop alignment
among diverse societal actors by promoting information sharing and coordination. Finally, corruption

and inefficiencies are common challenges in reconstruction, so a strong civil society can act as a
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watchdog. Furthermore, Kage uses quantitative analysis of 46 Japanese prefectures to demonstrate
that the interplay between economic resources, state capacity, and civil society’s informational
functions significantly influences the pace and effectiveness of recovery. The findings emphasise that
while financial and institutional factors are necessary, they are insufficient without the integrative
role played by civil society.

On the other hand, Bojicic-Dzelilovic shifts the focus to the institutional actors involved in
reconstruction, examining the interplay among the World Bank, non-governmental organisations, and
the private sector. For example, as a dominant financial and policy actor, the World Bank often sets
the strategic direction for reconstruction, focusing on rebuilding infrastructure and implementing
governance reforms for long-term stability. Such a top-down approach can sometimes marginalise
local voices. This perspective is highly relevant to the Ukrainian context, where international donor
involvement has significantly shaped local recovery strategies. Her critique reinforces a central
concern that external support must be aligned with grassroots civic engagement and participatory
governance to foster sustainable development. NGOs are critical in bridging the gap between
international agendas and regional realities, ensuring that reconstruction efforts are more inclusive
and contextually relevant. Bojicic-Dzelilovic’s analysis highlights the need for a cohesive and
inclusive framework that harmonises the efforts for holistic recovery.

However, civil society's ability to influence macroeconomic policies or drive systemic
economic transformation remains constrained. In fact, promoting civil society in post-conflict settings
can inadvertently undermine state-building and long-term peace (Mertus and Sajjad). International
NGOs, which are heavily influenced by external funding dependencies and donor agendas, can be
especially harmful. Critics argue that donor-driven NGOs weaken primary civil society by distracting
resources from more radical, locally rooted movements.

This literature review examines civil society's role in economic development and post-conflict

recovery. As a sphere of voluntary associations and networks, civil society fosters civic engagement,
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public discourse, and social norms, playing a crucial role in democratic processes and identity
formation. The review emphasises the significance of Non-Governmental Development
Organisations (NGDOs) in promoting grassroots economic development. However, their external
funding dependencies and donor agendas limit their influence on broader economic policies.
Furthermore, the contributions of civil society to post-war recovery, as highlighted by Kage and
Bojicic-Dzelilovic, demonstrate its vital role in fostering coordination, ensuring accountability, and
integrating local perspectives in reconstruction efforts.

Rabinovych et al. provide an essential empirical foundation for understanding local fiscal
resilience in Ukraine during the ongoing Russian invasion. Their study develops a model to predict
budget robustness of Ukrainian hromadas, focusing on fiscal indicators such as tax revenue stability,
spending capacity, and institutional variables. Crucially, while their analysis centres on structural and
administrative determinants, it opens meaningful discussions for exploring non-structural drivers of
resilience, including civic engagement and civil society participation. Their findings underscore that
local budget performance is not solely a function of economic size or geography, but also of
institutional preparedness, which aligns with the argument that active civil society and participatory
governance mechanisms enhance recovery capacity. The study provides a macro-level fiscal baseline
while also highlighting the need to integrate social and democratic variables into future models of
local recovery and resilience.

Nevertheless, the gap arises in whether the assumptions on the effect of civil society,
economic development and recovery also hold during the war. Most of the studies listed examine
peaceful economic development (Fukuyama). The impact on recovery has also been researched
mainly in post-war or post-conflict circumstances (Aldrich). Given the prolonged uncertainty that
reduces people's ability for entrepreneurship and a vast outflow of youth, the mechanisms can fail.
On the other hand, checking if the international multiplier for local civil society makes a difference

will contribute to the literature on international aid effectiveness.
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Additionally, analysis on a local level in one country should dampen the effects of the typical
predictors, like values and legal framework for entrepreneurship. Choosing only the war-affected
hromadas will make the sample more homogeneous in terms of damages and threats, as well as the
economic background. Still, the urbanisation level will be accounted for. In addition, the

decentralisation effect will be counted.
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Chapter 3: Analytical framework

HYPOTHESES

Considering the conflicting findings about the role of international and local civil society in

recovery/economic development, I formulate the following hypotheses:

HO: No effect of local and international civil society on economic recovery in war-affected hromadas

exists.

H1: The presence of formalised institutions of civil activity positively impacts the economic recovery

of the hromada.

According to Kage’s work, a well-developed civil society can replace the disrupted official
network. By mobilising the right actors, it can identify gaps quickly and solve problems more

efficiently.

H2: The more proactive residents are, the better the hromada is regarding economic recovery.

Following the Jailobaeva argument, civil society, as an opposition and monitoring tool, can

push the authorities to achieve better results.

H3: Operations by international civil society multiply the local positive impact on hromadas'

economic recovery.

Due to Fowler’s work, NDGOs can introduce a multiplier effect for local activity. Moreover,
the presence of the internationally funded project in the hromada is likely a result of the active

participation of both local authorities and residents.
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OPERATIONALISATION OF VARIABLES

Dependent variable

In this study, the dependent variable is economic recovery, which I will measure through a
change in personal income tax gained by the hromada. It is often closely tied to economic activity
and can serve as a solid indicator of the economic recovery of a community. It captures the economic
activity of the hromada as it can reflect both the number of active people in the labour market and the
level of income they get. Indeed, increased tax revenue indicates higher business activity and
employment. Thus, tax revenue is not only an observable measure of recovery but also an easily
understandable and quantifiable metric.

However, the simple tax revenue will not represent the pace of recovery, so a more complex
approach should be introduced. Correspondingly, the year-over-year change per resident's tax income
will be calculated to measure the shift of tax revenue for the hromada and account for both the size
and capacity. We take the CPI-adjusted pit per capita 2024 to mitigate inflation bias. In our
analysis, the 4th quarter of 2023 and 2024 is taken to have the clean tax income. The periods are
chosen in a way that omits rapid growth in 2022, as military personnel were also included in the sum
up to late 2023. Thus, the formula is:

YoY pit per capita = pit per capita 2024.,;/pit per capita 2023 — 1 =
(pit per capita 2024.,; — pit per capita 2023)/pit per capita 2023

Year-over-year (YOY) is a method of measuring growth that compares a statistic, such as
revenue, in one time period with the same time period one year earlier. Rabinovych also uses such a
method in Predicting budget robustness of Ukrainian local self-government during Russia’s war

against Ukraine, but on the hromadas' own income.
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Independent Variables

According to the hypothesis mentioned, civil society can be divided into three conceptual
blocks with their indicators.

Formalised institutions of civil activity

This concept corresponds to the communitarian approach to defining civil society.
Simultaneously, formalised institutions are built as local communal infrastructure, indicating the high
involvement of local authorities. Therefore, they can imply that local government is also proactive in
creating social networks in the community. This block uses a youth centre and/or a business centre
presence as indicators. Accordingly, they represent a specific audience that is also considered
beneficial for economic development.

Proactive residents

On the other hand, the active residents' position represents the liberal role of civil society. It
serves as a watchdog for the recovery process. In this block, voting turnout in the 2020 local election
and the presence of youth councils in the community are utilised as indicators. The turnout defines
political activity in elections, while the presence of a youth council shows complex participation in
decision-making. Additionally, youth are a specific target group for an economic boost.

Operations by international civil society

Finally, if the hromada is active and cooperative enough, it can attract global civil society,
which will multiply the efforts. The indicator for the block is the presence of internationally funded
recovery projects in the hromada.

Control variables

The control variables were chosen due to the other research on Ukrainian communities'
resilience and budget robustness. Urban areas are likely to have higher incomes. At the same time, an
indication of pioneer hromadas in decentralisation reform can predict better resilience capacities

(Rabinovich). Finally, the distance to russia accounts for the damage the hromada faces regularly.
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In correspondence with the hypothesis, the operationalisation is the following (see Table 1):

Table 1. Operationalisation table

Concept Operationalisation Indicator Explanation
Dependent variable
Economic Recovery of citizens' | year-over-year It captures how the salary level and
Recovery economic activity change in labour participation grow in the
collected per hromada.
resident's tax
revenue in a
hromada budget
Independent variables
Formalised Institutionalised space | (I) presence of () youth network can boost the

institutions of for building (I) youth | youth hubs, (II) economic activity, (II) entrepreneurship
civil activity and (II) business hubs boosted by higher trust is a key to
entrepreneurship economic activity
networks
Proactive (I) Political activity in | (I) voter turnout, [ (I) Those are more likely to monitor the
residents elections, (II) (IT) youth council | efficiency of recovery, (II) youth can
complex participation advocate for grassroot and innovative
of youth in decision- ideas
making
Operations by Presence of availability of an | International civil society can multiply
international international non- internationally the effect of local civil society.
civil society governmental funded project Additionally, it is often an indicator of
development high cooperation between authorities
cooperation and local activists
Control variables
Status of (I) urbanisation level | (I) proportion of | (I) The economic structure might differ
hromada (IT) decentralisation the urban and show a wider variety of sectors; (II)
effect population, the volunteered communities are likely
(IT) Pioneer to be more adaptive and resilient
hromada
(amalgamated
voluntarily in
2015-2016)

War damages

Directly war-affected

Distance from
hromada centres
to the nearest

The closer the hromada is, the more
likely it will be damaged by russian
military aggression.
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point of the
border with
Russia

Source: Author’s own operationalisation based on literature review
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Chapter 4. Methodology

OLS REGRESSION

As it was stated before, the paper aims to examine whether there is a causality between active
civil society, civil infrastructure built by local authorities, the presence of international civil society
and economic recovery in the hromada. To achieve this, ordinary least squares regression will be
used, thus utilizing quantitative data from the hromadas. The OLS method allows for measuring the
causality and finding the closest estimates. Subsequently, the model will be constructed in the
following way:

YoY pit per capita
= [, + fiurban pct + p,voluntary + Psdistance to russia

+ f,busines_support_center + Psyouth center + Bgyouth_councils
+ [,turnout2020 + Lgint_CS

Due to the hypothesis, we get the following:
HO: 8, = 0, B5= 0,f6= 0,5, = 0,5 =0
H1: B8, # Oor Bs # 0,
H2: B, # Oor B, # 0,

H3: s+ 0

PRINCIPAL COMPONENT ANALYSIS

Additionally, I want to check whether the proposed indicators act according to the
operationalisation via the principal component analysis. This statistical approach can analyse high-

dimensional data and capture its most important information. It does this by transforming the original
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data into a lower-dimensional space while collating highly correlated variables together. Thus, the
dataset with multiple variables can be visualised and interpreted with a focus on similarities and
differences in their behaviour.

Due to the hypothesis, we get the following:
H1: Formalised institutions of civil activity will be positively correlated with
YoY pit per capita and aligned in the same dimension.
H2: Proactive residents' position will be positively correlated with YoY pit per capita and
aligned in the same dimension.
H3: Operations by international civil society will be positively correlated YoY pit per capita

and aligned in the same dimension.

DATA

Constructing the data also included filtering out war-affected oblasts: Mykolaiv, Kherson,
Zaporizhzhia, Kharkiv, Donetsk, Odesa, Sumy, Dnipro and Chernihiv. We eliminate the Kyiv region
as it is associated with the capital city, primarily affecting the recovery pace. At the same time, 95%
of the Luhansk region was occupied in 2022. The general population would include 555 hromadas
not occupied before the invasion in 2022 out of 575 in total. However, the dataset shrank as the
frontline moved and many were occupied. Mainly, occupied hromadas were sorted out by the absence
of data about internally displaced persons in 2024 (88 rows). Sorting out the missing values also
identified 16 rows in voter turnout, which mainly included hromadas that were partially in grey zones
and are now mostly fully occupied. Thus, they were in the previously missing 88 rows. In this way,

the sample contains 457 hromadas, 82.34% of the general sample (see Table 2).
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Undoubtedly, hromadas are distributed unevenly among oblasts. There is a clear overload

from regions liberated during the first month of 2022 in the North-South: Chernihiv, Sumy and

Kharkiv (Table 2). On the other hand, southern regions like Kherson and Zaporizhzhia are still largely

under occupation, so a bit more than a third of the hromadas are present in the final dataset. Odesa,

Mykolaiv and Dnipro were mostly not occupied but remain heavily damaged by the russian attacks.

Donetsk region faces a unique situation as it was the target in 2014, and 20 hromadas ended up

occupied, while some were liberated or stayed at the frontline. After the 2022 invasion, 18 more
communities were trapped.

Table 2. Sample in regional context

Not occupied Sample
Oblast Name Hromadas in total |before 2022 n % of population
Dnipro 86 86 83 96.51%
Donetsk 66 46 28 60.87%
Zaporizhzhia 67 67 25 37.31%
Mykolaiv 52 52 52 100.00%
Odesa 91 91 89 97.80%
Sumy 51 51 50 98.04%
Kharkiv 56 56 55 98.21%
Kherson 49 49 18 36.73%
Chernihiv 57 57 57 100.00%
Total 575 555 457 82.34%

Source: Author’s calculations in R based on the dataset composition.

Dependent variable
The construction of the dependent variable consisted of diligent calculation. The data was
accessed through the boost-analysis tool of the OpenBudget portal. Thus, earnings were sorted by the

1101000 code representing the personal income tax, and only the 4th quartile of 2023 and 2024 was
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included. As stated, military personnel taxes were excluded in those periods, representing the actual
tax income. According to the YoY method, the same periods omit seasonal fluctuation. Later, the
revenue in the 2024 quarter was adjusted by the CPI index, which was calculated from December to
December (National Bank of Ukraine). The value was chosen as the 4th quarter includes both
Decembers and is relevant for balancing.

Another critical step was calculating the per capita values in a vastly changing number of
residents. The last update of population estimates in hromadas was published by the State Statistics
Service of Ukraine in January 2022. As for now, such specific calculations are not often mentioned
or published. Besides, the monitoring is frequently specified only from one side - either the loss of
residents or the increase of IDPs, which does not lead to a final evaluation. However, in the process
of horizontal equalisation of tax capacity of regional budgets (Ministry of Finance of Ukraine,
Pospaxynox copuzonmanvroco seupieniosanns), the Ministry of Finance publish the number of
registered IDPs and a new population including them, which can be chosen as a trusted source. Thus,
the latest sum of residents for July 2023 is listed in the forecast for 2024, and in the same way, the
data for 2024 was derived. By dividing the income by the population in the corresponding year, tax
revenue per capita in 2023 and 2024 was calculated.

For a better overview, box plots and density plots are presented (see Figure 1 and Figure 2).
The mean is equal to -0.098, which corresponds to a PIT per capita decrease of 9.8%. The distribution
is slightly skewed to the left (more negative values than positive ones), suggesting that declines in
PIT per capita were more frequent or larger than the increases. Indeed, the minimum value is -0.876,
while the maximum equals 0.712. However, no extreme outliers are visible — the density smoothly

tapers off toward the edges.
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Boxplot of YoY change of personal income tax per capita, %

-0.5 0.0 0.5

Figure 1. Boxplot of YoY change of personal income tax per capita, %; author’s calculations in R
based on the final dataset composition derived from Hatsko et al.; Ministry of Finance of Ukraine,

Open Budget; Ministry of Finance of Ukraine, Po3paxyHok.

Density of YoY change of PIT per capita

Density
10 15 20

0.5

I I I I
-1.0 -0.5 0.0 0.5

N =457 Bandwidth = 0.05394

Figure 2. Density of YoY change of PIT per capita; author’s calculations in R based on the final
dataset composition derived from Hatsko et al.; Ministry of Finance of Ukraine, Open Budget;

Ministry of Finance of Ukraine, Po3paxyHoxk.
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The dataset consists of 8 independent variables, five of which are categorical and three of

which are numerical. The summary statistics are presented in Table 3 (see Table 3).

Table 3. Sample descriptive statistics.

Mean /
Per cent
Indicator Variable Name | Type (%) Minimum | Maximum
Personal income tax YoY pit per | continuous -0.098 -0.876 0.712
capita
Youth hubs youth_center categorical 15.38 0 1
Business hubs bussiness _supp | categorical 12.75 0 1
ort_center
Voter turnout turnout 2020 | continuous, 0.401 0.221 0.723
percentage
Youth council youth_council | categorical 6.81 0 1
International recovery int CS categorical 11.87 0 1
project
Proportion of the urban urban_pct continuous, 0.35 0 1
population percentage
Pioneer hromada voluntary categorical 62.20 0 1
(amalgamated voluntarily
in 2015-2016)
Distance to russia distance to ru | continuous, 144.666 1.435 369.472
ssia in km

Source: Author’s calculations in R based on the final dataset composition derived from Hatsko et al.;

Ministry of Finance of Ukraine, Open Budget; Ministry of Finance of Ukraine, Po3paxyHoxk.

Formalised institutions of civil activity

More often, hromadas are equipped with business support centres - 12.75%. Simultaneously,

15.38% of hromadas have youth centres. We can conclude that creating networking spaces and
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boosting entrepreneurship is rarely popular in hromadas. The result is not unexpected as both
institutions are often seen as expensive and not convincing for decision makers. In the regional
breakdown, youth hubs are more frequent in the Donetsk and Kharkiv regions (Table 4). Unexpected
at first, it can be easily explained by the colossal wave of youth centre openings after 2014.

Proactive residents
The situation is not different if we look at the active residents block. Clearly, the youth council
is the least common practice, which exists only in 7% of hromadas. Nonetheless, voter turnout is not

too high, as the mean equals 0.401 or 40.1% (see Figure 3, Figure 4).

Histogram of voter turnout on local elections in 2020
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Figure 3. Histogram on voter turnout in local elections in 2020; author’s calculations in R based on
the final dataset composition derived from Hatsko et al.; Ministry of Finance of Ukraine, Open

Budget; Ministry of Finance of Ukraine, Po3paxyHoxk.
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Figure 4. Boxplot of voter turnout in local elections in 2020; author’s calculations in R based on the

final dataset composition derived from Hatsko et al.; Ministry of Finance of Ukraine, Open Budget;

Ministry of Finance of Ukraine, Po3paxyHoxk.

Operations by international civil society

The DREAM database contains 57 hromadas with internationally funded recovery projects,

accounting for 11.87% of the total sample. The biggest number of projects is in the Kherson region,

and only one hromada in each Zaporizhzhia and Donetsk is mentioned (see Table 4).

Table 4. Sample summary in regional context

business_suppo

youth_centers rt_center youth_council int CS voluntary
Oblast n % n % n % n % n %
Dnipro 15 18.29 3 2.44 8 9.76 6 7.32 65 | 79.27
Donetsk 22 | 78.57 14 50 2 7.14 1 3.57 12 | 42.86
Zaporizhzhia 3 12.5 7 25 2 8.33 1 4.17 16 | 66.67
Mykolaiv 3 5.77 6 11.54 6 11.54 9 17.31 37 | 71.15
Odesa 2 2.25 2 2.25 0 0 12 13.48 | 37 | 41.57
Sumy 2 4 9 18 2 4 5 10.00 | 37 74
Kharkiv 15 | 27.27 3 5.45 5 9.09 4 7.27 23 | 41.82




27

Kherson >l | 6 [3333] 1 [sse| s [2778] o 50
Chernihiv 6 1053 10 [1754] s [ 877 11 [1930] 47 | 8246
Total / 70 | 1538 60 |12.75| 31 | 681 | 54 |11.87| 283 | 62.20
% of sample

Source: Author’s calculations in R based on the final dataset composition derived from Hatsko et al.;

Ministry of Finance of Ukraine, Open Budget; Ministry of Finance of Ukraine, Po3paxyHok.

LIMITATIONS OF THE METHODOLOGY

The dataset is based on publicly available data, which may not fully represent the real image
of civil society locally. From that, a few essential issues create the limits for further analysis. Firstly,
the data on youth councils, youth centres and business support centres was scraped in 2022 from the
aggregating websites like youthcouncil.com.ua, youthcenters.net.ua, and
business.diia.gov.ua/business-map. Still, we cannot assess if all the institutions are still working
actively. Unfortunately, we cannot ignore that some could exist only formally but not in practice.
Moreover, these indicators may not fully capture the broader spectrum of civic participation or
informal community initiatives.

Minimal data on the hromada level is available, so the analysis tries to utilise what is available.
Also, the DREAM database might not be the most relevant source, as it is pretty noisy. Some recovery
projects and global civil society initiatives are complex to track or standardise in one place. Finally,
the CPI level was calculated at the country level. Still, adjustments are needed to account for it at the

oblast level by month to balance differences in economic outlook.
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Chapter 5: Analysis

DISPERSION ANALYSIS

Before going into a deep analysis, the dispersion analysis will give a few critical trends to
consider about the YoY change in PIT per capita and key categorical variables. Revenue levels seem
lower in the hromadas where formalised civil institutions are present. Although the number of
institutions is not huge, the mean and distribution lie on the left compared to hromadas without them

(see Figure 5, Figure 6).

YoY change of PIT per capita vs youth center

youth center

-0.5 0.0 05

YoY change of PIT per capitat

Figure 5. YoY change of PIT per capita vs youth centre; author’s calculations in R based on the final
dataset composition derived from Hatsko et al.; Ministry of Finance of Ukraine, Open Budget;

Ministry of Finance of Ukraine, Po3paxyHoxk.
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YoY change of PIT per capita vs business support center

business support center

| | T
-0.5 0.0 0.5

YoY change of PIT per capitat

Figure 6. YoY change of PIT per capita vs business support centre; author’s calculations in R based
on the final dataset composition derived from Hatsko et al.; Ministry of Finance of Ukraine, Open
Budget; Ministry of Finance of Ukraine, Po3paxyHoxk.

On the contrary, the proactive civil society indicators seem to have a more positive
relationship. Thus, the scatter plot for YoY change of PIT per capita vs Voter turnout in local elections
in 2020 has a slightly positive trendline angle (see Figure 7). Moreover, the correlation between them
is only 0.12. Similarly, the mean revenue of hromadas with youth councils is slightly higher than for

those that do not (see Figure 8). Even though the relation is not too strong, it is positive.
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Figure 7. YoY change of PIT per capita vs Voter turnout in local elections in 2020; Source: Author’s
calculations in R based on the final dataset composition derived from Hatsko et al.; Ministry of

Finance of Ukraine, Open Budget; Ministry of Finance of Ukraine, Po3paxyHok.

YoY change of PIT per capita vs youth council

youth center

| | |
-0.5 0.0 0.5

YoY change of PIT per capitat

Figure 8. YoY change of PIT per capita vs the youth council; author’s calculations in R based on the
final dataset composition derived from Hatsko et al.; Ministry of Finance of Ukraine, Open Budget;
Ministry of Finance of Ukraine, Po3paxyHoxk.

Finally, we can also see that the mean income change of hromadas with international
cooperation projects is higher than those without (see Figure 9). Again, the relation does not seem

radical initially, but there is a positive relation.
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YoY change of PIT per capita vs international civil society

youth center
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Figure 9. YoY change of PIT per capita vs international civil society; author’s calculations in R based
on the final dataset composition derived from Hatsko et al.; Ministry of Finance of Ukraine, Open

Budget; Ministry of Finance of Ukraine, Po3paxyHoxk.

PRINCIPAL COMPONENT ANALYSIS

To better understand how the whole dataset behaves, I will start with the results of principal
component analysis (see Figure 10). After normalising the data and computing the components, we
observed that the first component explains 25.1% of the variance overall. Moreover, by visualising
the biplot of the attributes, we can observe some similarities and dissimilarities between the samples.
The first and second principal components accounted for 39.6% of the total variance (see Figure 10).
Such a result can be taken into account for further explanation.

The first principal component reflects the positive correlation between voluntary
amalgamated communities and higher voting turnout in the 2020 local elections, which is a logical

result. Besides, it reflects how voting turnout connects with the urban level, as people are more likely
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to participate in rural areas. However, there is a negative association between the presence of a youth
council and voter turnout, which is hard to justify. Nevertheless, the internationally funded recovery
project lies in the same dimension and links positively with the presence of the youth council. Still,
such clusterisation corresponds to the literature and our conceptualisation of proactive residents.

On the other hand, we can see that the second component, explaining 14.5% of the variance,
reflects a dimension of formalised institutions of civil activity. It combines positively correlated youth
councils and business support centres. On the contrary, there is a negative association with the
dependent variable - economic recovery. By the way, the percentage change of pit per capita
positively correlates with distance to russia. It might be confusing, but logical: the bigger the distance,
the bigger the percentage of recovery. Yet, formalised institutions of civil activity are negatively

associated with economic recovery, which will be investigated further.
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Figure 10. Principal component analysis visualisation; author’s calculations in R based on the final
dataset composition derived from Hatsko et al.; Ministry of Finance of Ukraine, Open Budget;

Ministry of Finance of Ukraine, Po3paxyHoxk.
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OLS REGRESSION RESULTS

But what are the causalities between yearly personal tax and civil society? For the answer, we
will switch to the results of the ordinary least squares regression of the mode presented in the
methodology. Overall, the model’s explanatory power is moderate, with an R? of 0.143 and an
adjusted R? of 0.128, indicating that the included predictors explain approximately 13—14% of the
variance in income growth. The model is statistically significant and better than an intersection (see
Table 7).

Seven key assumptions must be met for the proper results and convenience of the model. To
check all of them, I completed the following steps:

1. Firstly, the relationship between independent and dependent variables is linear in parameters.

In that case, I plotted the residuals against the fitted values (Figure 11). We can observe

predominantly random scatter with a relatively cloud-like distribution of residuals around the

horizontal line at zero. The fitted values line is approximately linear (see Figure 11). Thus,

the assumption is generally satisfied.

Residuals vs Fitted

Residuals
0.0

-0.5

Fitted values
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Figure 11. Residuals against the fitted values; OLS model results calculated in R.
2. Overall, the sampling can be regarded as unbiased—it captures all the communities in war-
affected regions from trusted public sources.
3. I applied the variance inflation factor to mitigate the multicollinearity (codependence of
predictors). As the indicators were carefully chosen in advance, the calculated factors were
below the critical values (see Table 5). Thus, the model satisfied the independence of

predictors between each other.

Table 5. VIF
urban_pct voluntary distance_to_russia turnout_2020
1.573948 1.110287 1.043826 1.340485
youth_council youth_center business_support_center int_CS
1.076661 1.215683 1.149611 1.045487

Source: R calculations based on the final dataset

4. The control variables were introduced to satisfy the zero conditional mean, which ensures that
regressors are uncorrelated with the error term.

5. As the random scatter highlighted possible heteroscedasticity, the Breusch-Pagan test was
especially needed. The p-value is higher than the 0.05 significance level, which fails to reject
the null hypothesis of constant variance of residuals (see Table 6). In such a scenario, the
residuals' constant variance assumption is met.

Table 6. Standardised Breush-Pagan test

studentized Breusch-Pagan test

data: model_yoy_pit_per_capita
BP = 15.33, df = 8, p-value = 0.05304

Source: OLS model calculated in R.
6. Finally, errors are not distributed normally but nearby, as shown in Figure 12, satisfying the

last assumption (see Figure 12).



35

Normal Q-Q Plot

0.6 0.8

0.4

0.2

Sample Quantiles
0.0

-0.2
1

-0.4

-0.6

Theoretical Quantiles

Figure 12. Q-Q Plot of errors; OLS model calculated in R.
Once all the assumptions have been met, we can move to the model's baseline results (see Table 7).

Formalised institutions of civil activity

First, indicators relevant to proactive local authorities in building civil infrastructure have a
statistically significant negative relationship with hromada income from personal taxes. Hence, the
presence of youth centres decreases income by 13.9%. Similarly, establishing business support
centres excludes an additional 6.3% tax income (see Table 7). Such results are expected from the
PCA described above, but they reject the hypothesis. Additionally, they bring a new perspective on
the communitarian perspective of civil society in the hromada.

A simple answer might lie in the trends previously indicated in the data descriptions. Donetsk
Oblast has the biggest share of hromadas with youth and business centres. They were mainly opened
after the 2014 invasion to strengthen the local youth. Unfortunately, the damage constantly caused
by military aggression and massive population outflow is hard to tackle. The next region with the
biggest number of business centres is Kherson, which is heavily shelled by drones. Those details

complete the unexpected results and partially explain them.
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Proactive residents

In contrast, the proactive residents component turned out to be statistically significant and
positive for the economic recovery. Most notably, a 10% change in voting turnout is associated with
a 3.68% increase in revenue per capita. Likewise, the presence of a youth council can increase
personal income tax by an additional 8.5% per resident (see Table 7). Such results confirm the third
hypothesis. So, a significant positive link exists between liberal civil society and personal income tax
revenue change.

The findings complete the previously mentioned assumptions on proactive residents and
economic recovery. Indeed, those few hromadas that introduced youth councils are better off. Voter
turnout, perhaps, can be even more trusted as it fully satisfies the fact that a politically active
population performs better in stressful situations. This finding suggests that greater civic participation
not only fosters democratic processes but also contributes tangibly to economic resilience.

Operations by international civil society

The presence of recovery projects in cooperation with international donors has a positive
influence. For instance, the interaction term is statistically significant. Specifically, it is associated
with a 6.2% increase in hromadas' tax income per resident (see Table 7). Additionally, it should be
mentioned that hromadas use this instrument to be transparent and communicate their external
engagement. Still, such cooperation requires significant public involvement and active civil
participation.

Control variables check

Unexpectedly, the decentralisation effect and urban population proportion are statistically
insignificant. However, the distance to russia remains statistically significant, and an additional 100
kilometres can bring a 3% change (see Table 7). Still, it leaves enough space to check the data and

introduce new variables for further research.



Table 7. Ordinary least squares result

Regression Results

Dependent variable:

yoy_pit_per_capita

urban_pct
voluntary
distance_to_russia
turnout_2020

youth_council

0.051 (0.039)
0.0003 (0.023)

0.001™* (0.0001)
0.368™" (0.148)
0.085" (0.044)

Hek ok

youth_center -0.139"" (0.033)
business_support_center 0.063" (0.034)
int_CS 0.062" (0.034)
Constant -0.366"" (0.074)
Observations 457

R2 0.143

Adjusted R? 0.128

Residual Std. Error 0.229 (df = 448)

F Statistic 9.370™"" (df = 8; 448)
Note: “p<0.1; p<0.05; **p<0.01

Source: OLS model results calculated in R

To summarise, the results are the following vis-a-vis the hypotheses (see Table 8):

Table 8. Hypothesis results

37

hromadas' economic recovery.

Ne | Hypothesis Result

1 | The presence of formalised institutions of civil activity positively impacts the [ Rejected
economic recovery of the hromada.

2 | The more proactive residents are, the better the hromada is regarding | Accepted
economic recovery.

3 | Operations by international civil society multiply the local positive impact on | Accepted

Source: OLS model results calculated in R.

It is important to note that analyses rely on publicly available administrative data, which may

not fully capture the nuances of informal or non-documented civic activity. Other unobserved factors,
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such as regional investment flows or wartime damage, can be relevant to the change year-over-year.

However, it brings space for further research and investigations.
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Chapter 6: Conclusions and outlook

Does an active civil society in a hromada help its economic recovery? That is the main
research question the paper attempts to answer. This paper conceptualised civil society within three
dimensions. Civil society can be divided into communitarian and liberal forms. In a communitarian
approach, the core lies in the social capital it forms and the network that ties people into a community.
From a liberal perspective, civil society is an answer to the state and positions itself as a watchdog.
Finally, global civil society is introduced and defined as individuals, groups, and organisations that
operate beyond the state and address global issues.

We can also look at those three perspectives regarding economic development and recovery.
The communitarian approach highlights how it creates space for people to grow and push grassroot
initiatives and entrepreneurship. Simultaneously, it can replace the formal ties in a post-conflict
scenario and boost the recovery. The liberal side is likely associated with efficiency monitoring and
keeping the democratic status, allowing it to grow and innovate. Still, active involvement of civil
society can be harmful for long-term peace as it drains extra resources, especially the international
organisations' presence. International actors are often considered both positive and negative. Usually,
it is associated with a multiplier of local initiatives, but donor and goal dependencies can ruin the
proper programming.

The following qualitative analysis implemented the ordinary least squares regression and
principal component analysis. Both served to check the methodological approach and the hypothesis
testing. Hence, the choice of indicators following the definition of civil society was tested. The OLS
analysis further explored the causation.

Indeed, the principal component analysis reveals that the conceptualisation of two crucial
dimensions of local civil societies makes sense within the chosen indicators. First, proactive civic
engagement, reflected in high voter turnout and youth councils, is aligned in one dimension, although

the negative link between factors needs to be studied further. Second, formalised civil society
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institutions, such as youth and business support centres, appear in the same vector. It approves the
methodology and gives paths for further findings.

The regression analysis highlights that formalised civil institutions, such as youth and
business support centres, are negatively associated with local income recovery, challenging the initial
hypothesis and suggesting a more complex communitarian dynamic. In contrast, indicators of
proactive civic engagement, such as voter turnout and the presence of youth councils, show a positive
and significant relationship with economic recovery, supporting the third hypothesis. Additionally,
international donor projects positively impact local tax revenues, underlining the importance of
external partnerships alongside active civic participation. Overall, the findings emphasise the crucial
role of engaged residents and international cooperation in fostering local economic resilience.

The contrasting outcomes between formalised civil institutions and indicators of civic
engagement suggest that the mere establishment of network building is insufficient for fostering local
economic recovery. Institutions developed from a communitarian perspective require not only
presence but also legitimacy and active participation to be effective. In this context, political
participation plays a vital role by giving residents a meaningful voice in the decision-making
processes of their hromada. Mechanisms such as youth councils and high electoral turnout reflect
empowered communities where citizens influence local governance. This participatory dynamic
aligns with democratic principles, emphasising inclusive governance and bottom-up development.
The findings thus reinforce the idea that democracy, when rooted in active civic involvement, is a
driver of economic recovery, enabling communities to respond and act more adaptively during
wartime.

Future research could include the longitudinal tracking of the evolution of civic institutions
over time. The change of activism could provide insights into whether their initial association with

recovery shifts as community engagement deepens or decreases. The intersection between the present
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civil infrastructure and engagement should also be examined. Initially, capturing and quantifying it

would be too complex, but the results could prove the need to create formalised institutions.

For policymakers, these findings underline the need to go beyond funding or establishing civil
institutions and instead invest in mechanisms that foster genuine community participation. It
emphasises that no simple solutions exist as a formalised space for engaging residents. However, it
requires policies supporting participatory governance models, such as discussion forums and civic
education programs, which empower residents and cultivate trust in local institutions. International
donors and national authorities should also prioritise programs that enhance democratic capacities at

the regional level, which will be crucial for a successful economic recovery.
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APPENDIX A

R Script

library(dplyr)
library(tidyr)
library(readxl)
library(stringr)
library(Imtest)
library(ggplot2)
library(car)
library(stargazer)
library(sandwich)
library(stringdist)
library(purrr)

# data for background + social selection
data <- read.csv("~/Downloads/full dataset.csv") %>%
select(hromada code, hromada name, hromada full name, raion_name,
oblast name, type, oblast center,
n_settlements, total popultaion 2022, occipied before 2022,
urban_pct, turnout 2020, edem_total, youth councils, youth centers,
business support centers, creation_year, voluntary, war zone 27 04 2022,
war_zone 20 06 2022, war zone 23 08 2022, war zone 10 10 2022, distance to russia,
square) %>%
filter(occipied before 2022 == 0,
oblast name %in% c("InimponerpoBcbka”, "/lonenpka", "3anopi3bka",
"MuxkonaiBcrka,"Onecbka", "Cymcebka", "XapkiBcbka',
"XepcoHcrka", "YepHiriscbka'))

budget code <- read excel("Downloads/data monthly upd.xlsx") %>%
select(hromada code, budget code) %>%
distinct()

data <- merge(data, budget code,
by = "hromada_code", all.x = TRUE)

data$hromada_full name <- str remove(datafhromada full name, " rpomanga$")

# vpo input
vpoO <- read_excel("Downloads/B&R 2024 .xIsx",
sheet = "Table 4")
vpol <-read excel("Downloads/B&R 2024 .xlsx",
sheet = "Table 5") %>%
select(-'...10")

vpo_full 2023 <- vpol %>% rbind(vpo0) %>%
rename("budget name" = "Ha3Ba wicieBoro OMODKETYy aJAMIHICTPAaTHBHO- TEPUTOPIATBLHOI
oxuHuI",
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"budget code" = "Kona 6romxery") %>%
mutate(budget code = ifelse(nchar(trimws(budget code)) != 10,
sprintf("%010.0f", as.numeric(trimws(budget code))),
trimws(budget code))) %>%
left join(budget code, by = "budget code") %>%
select(c(6, 7, 13)) %>%
rename(vpo thsd 23 =1,
new_population_thsd 23 = 2) %>%
filter(!is.na(hromada code))

vpo_full 2024 <- read excel("Downloads/B&D2025.xIsx",
sheet = "Sheet1") %>%
rename("budget name" = "Ha3Ba wMicueBoro O0KETYy aIMIHICTPAaTUBHO- TEPUTOPIaIbHOT
oxuHuI",
"budget code" = "Kon 6romxkery") %>%
mutate(budget code = ifelse(nchar(trimws(budget code)) != 10,
sprintf("%010.0f", as.numeric(trimws(budget code))),
trimws(budget code)),) %>%
left join(budget code, by = "budget code") %>%
select(c(4, 5, 20)) %>%
rename(vpo_thsd 24 =1,
new_population_thsd 24 = 2) %>%
mutate(vpo thsd 24 = as.numeric(gsub(',’, !, vpo_thsd 24)),
new_population_thsd 24 = as.numeric(gsub(',', ", new_population_thsd 24))) %>%
filter(!is.na(hromada code))

data <- merge(data, vpo_full 2024,
by = "hromada code", all.x = TRUE)

data <- merge(data, vpo_full 2023,
by = "hromada code", all.x = TRUE)

# international
dream_database <- read excel("Downloads/dream_data.xIsx") %>%
separate("I'pomana", into = c("hromada full name", "raion _name", "oblast name"),
sep=", ", fill = "right") %>%
select (hromada full name, raion name, oblast name, "J[xepeno ¢inancyBanus", "dopma
HaganHs QinancyBauHa") %>%
unique() %>% group by(hromada full name, raion_name, oblast name) %>%
summarise(n_projects = n())
dream_database$oblast name <- gsub(" 061.", """, dream_database$oblast name )

# merging
merged data <- merge(data, dream_database,
by = ¢("hromada full name", "raion name", "oblast name"), all.x = TRUE) %>%
mutate(int_CS = ifelse(is.na(n_projects), 0, 1),
n_projects = ifelse(is.na(n_projects), 0, n_projects))
sum(merged data$int CS)
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# pdfo
data_pdfo <- read excel("~/Downloads/boost _incomes_23.04.2025.x1sx") %>%
mutate(budget code = word(ADMIN4, 1),
budget name= word(ADMIN4, 2, -1),
inc 24 =("2024 EXECUTED'/112 *100)/1000,
inc 23 ="2023 EXECUTED"/1000)

data pdfo$change23 24 <- data pdfo$inc 24 - data pdfoSinc 23
# merging
merged data <- merge(merged data, data_pdfo, by = "budget code", all.x = TRUE)

#checking
sapply(merged data, function(x) sum(is.na(x)))

na_data <- merged data %>% filter(is.na(new_population_thsd 24), is.na(change23 24)) %>%
group_by(oblast name)

clean data <- merged data %>%
mutate(youth center = ifelse(youth centers >0, 1, 0),
business_support center = ifelse(business support centers> 0, 1, 0),
youth council = ifelse(youth councils > 0, 1, 0),
pdfo per capita 23 =inc_23/new_population thsd 23,
pdfo per capita 24 =inc_24/new_population thsd 24,
yoy pit per capita = (pdfo_per capita 24 - pdfo per capita 23)/pdfo per capita 23) %>%
filter(!is.na(turnout_2020), #after missing values detection
lis.na(new_population_thsd 24)) %>% # after outliers detection
select(urban_pct,
turnout 2020, youth council, youth center,
business_support_center, voluntary,
int_CS, distance to_russia, yoy pit per capita)

# descriptive stats
summary(clean data)

clean_data %>% group_by(oblast name) %>%
summarise(ycoun = sum(youth council),
yc = sum(youth_center),
bc = sum(business support_center),
voluntary = sum(voluntary),
int_ CS = sum(int_CS))

# visualising

boxplot(clean dataSyoy pit per capita,
main = "Boxplot of YoY change of personal income tax per capita, %",
col = "orange",
border = "brown",
horizontal = TRUE,



notch = TRUE)

boxplot(clean data$yoy pit per capita~clean data$business support center,
main = "YoY change of PIT per capita vs business support center",
xlab="YoY change of PIT per capitat”,
ylab="business support center",
col = c("orange","red"),
border = "brown",
horizontal = TRUE,
notch = TRUE)

boxplot(clean data$yoy pit per capita~clean data$youth center,
main ="YoY change of PIT per capita vs youth center",
xlab="YoY change of PIT per capitat",
ylab="youth center",
col = c("orange","red"),
border = "brown",
horizontal = TRUE,
notch = TRUE)

boxplot(clean data$yoy pit per capita~clean data§youth council,
main ="YoY change of PIT per capita vs youth council",
xlab="YoY change of PIT per capitat",
ylab="youth center",
col = ¢("orange","red"),
border = "brown",
horizontal = TRUE,
notch = TRUE)

boxplot(clean data$yoy pit per capita~clean data$int CS,
main = "YoY change of PIT per capita vs international civil society",
xlab="YoY change of PIT per capitat",
ylab="youth center",
col = ¢("orange","red"),
border = "brown",
horizontal = TRUE,
notch = TRUE)

boxplot(clean_data$turnout 2020,
main = 'Boxplot of voter turnout on local elections in 2020',
xlab = "turnout proportion',
col = c("orange","red"),
border = "brown",
horizontal = TRUE,
notch = TRUE)

ggplot(clean_data, aes(yoy pit_per capita, turnout 2020)) +
geom_point() + geom_ smooth(method = "lm")
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hist(clean_data$turnout 2020,
main = 'Histogram of voter turnout on local elections in 2020',
xlab = "turnout proportion')

plot(density(clean data$turnout 2020),
main = 'Density of voter turnout on local elections in 2020’

)

#model

model yoy pit per capita <- Im(yoy pit per capita ~
urban_pct + voluntary + distance to_russia +
turnout 2020 + youth council +
youth center+ business support center +
int CS,
data = clean_data)

summary(model yoy pit per capita)

# vif tests
vif(model yoy pit per capita)

# Perform the Breusch-Pagan test for heteroscedasticity
bptest(model yoy pit per capita)

plot(model yoy pit per capita, which = 1)

gqnorm(residuals(model yoy pit per capita))

qqline(residuals(model yoy pit per capita), col = "red")

plot(density(residuals(model yoy pit per capita)), main = "Density Plot of Residuals", xlab =
"Residuals", col = "blue")

#PCA

infra_scaled <- scale(clean_data) %>%
as.data.frame()
pca_result <- prcomp(infra_scaled, center = TRUE, scale. = TRUE)
#viewing the results
summary(pca_result)
fviz_eig(pca_result)
fviz_pca var(pca result, col.var = "black")
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