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ABSTRACT ANNOTATSIOON

The adoption of new and de -centralized energy systems Kl'i maatilise ja majandusudteijku j2tkusuutlikkuse heaks wu
along with reindustrialization efforts for climate and det sentraliseeritud energnngs¢steemide kasutusel ev»tt
economic sustainability create a new paradig m of what the taasindustrialiseerimine loovad | i nna ja t°°stuse vahelise

city-industry relationship should be , in what has been long suhte olemuse kohta uudse paradigma ¢ hi skonnas, mida on

considered a post-industrial society. Decades of juba aastaid peetud postindustriaalseks. Aast ak ¢ mnet e

deindustrialization and offshoring , however, have left pikkunet oot mi se ja t°°stustegamvuse ¢mberpaigutamin

several urban centers and particularly monotowns in pos t- j & t mmitrded asulad ja keskused, eriti post-sotsialistliku

socialist Europe in decay. Although the literature presents a Euroopa monolinnad kahanevasse, lagunevasse seisundisse.

general consensus that integration is the key for modern Asjakohases kirjanduses valitseb ¢ | di g&lstme el |, et

sustainable industrial development, little emphasis is put on kaasaegse j @t kusututq1stkws avetnmaks on

t hi s f r aso®@oeconorkid and cultural utility for the integrat si oon. Vaat amat a sell el e, p°°ratakse vahe
revitalization of these vulnerable settlements, such as the t @ hel e pliama-t © °© set untegratsiooni  raamistiku

shrinking industrial towns in Estonia. As affordable, reliable kasutusv » i losale kahanevate linnade, sealhulgas Eesti

energy and manufacture can boost local economies, small t ©° st uslevitaliseerichiseks T°® ° ki ndel ja taskukohane

urban centers greatly benefit from such infrastructure within energi a ning tootev t°%9°%stus saavad el avdada kohal i kku
their ecosystem. majandust, t uues vaikeste |innade °kos¢steemidele suurt

In this ma s t ¢hesi$, ghe potential construction of a small kasu.

nuclear reactor in Kunda is seen as an opportunity to explore Kaesolmagi st mi2teh® Kundasse tuumareaktori

an urban model which seeks local revitalization by putting raj ami s e s uuvdalinmaadbdalis,t mi | | e eesm@rgi ks on

into practice the theoretical principles of new industrial kohalik revitaliseerimine, kasutades uue t °°stusurbani s mi

urbanism for the integration of contingent industry wi thin teoreetilisiprintsipek aasneva t°°stusarlengu integreerimise

the urban landscape. The work examines the framework of linna maastikuga. Ant ud t°°%s t e h dikna-e ¢l evaat us

city-industry integration and through a site -specific analysis t°°stuse integratsiaoaosmkohaapilsits klue t ni ng

puts together a set of key concepts and strategies to be anal ¢ ¢si | pannalksekokkwpe»shi kont septsiooni d | a

applied in the proposal of a design solution f o r Ku n d at@tsegiad, mida rakendatakse planeeringu loomisel Kunda

revitalization master plan. Via the synthesis of theory and taaselustamiseks. Teoreetilise osa ja rakendusliku

design, this thesis hopes to exemplify an approach to planeeringu s ¢ Nt eedsip ¢ k asbee magiestada i t °°

planning for shrinkage and urban decay which embraces the | 2 h e n &ahansvate asulate planeerimisele, mille raames

industrial nature and identity of Kunda and other tunnistatakse nii Kunda kui ka sar nast e val jakut setega

settlements facing similar challenges. asustuskeskuste t°°stuslikku olemust ja identiteeti
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PREFACE

The topic for this thesis emerged from an intrigue regarding
the role of architecture in energy infrastructure. With the
help of Kimmo Sakari Lylykangas head of the Department
of Civil Engineering and Architecture , this initial spark of an
idea evolved into the urban planning project it is today.

| want to express my gratitude towards my supervisor lvan
Gavrilov for his unwavering support and guidance
throughout this journey , whose insights and constructive
feedback helped me refine my ideas.

| am also grateful for my co-supervisor Dr. Siim Sultson,
whose valuable input and knowledge were instrumental in
completing this work. This project would not have been
possible without their mentorship and encouragement.

My familyds wuncondi tlimbessapatersasu ppor t and
deserve credit of their own.

Keywords: urban revitalization, reindustrialization, industrial

urbanism,ur ban met abol i s m, masterods thesi s.
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INTRODUCTION

Context

The geopolitical scene of 2022 has been an awakening for
European nations whose reliance on largely imported

natural gas and oil [1][2] has proven to be unsustainable in

the face of a climate crisis [3], growing global demand for
electricity [4] and complex international relations. With goals

set by the EU to reach carbon neutrality by 2050 [5], the
challenge to phase out the use of fossil fuels is on a tight

schedule, as coal is filling in the gaps of energy supplies [6],
and the expansion of renewables is slow [7]. Concerns over
energy security and independence demand a solution which

can provide accessible energy in a safe, clean and
sustainable way in the long term.

The integration of such energy systems into the urban fabric ,
alleviating the demand for land and resources in rural or
natural areas, in addition to shortening energy
transportation distances for its more efficient use, can offset
contingent industrial and urban development, which

provides a chance for the revitalization of cities experiencing
urban decay. In Estonia, not unlike other eastern and central
European countries, small single-industry towns are seeing
concerning depopulation and problems associated with an
aging demographic, lack of diversity of employment and

decay [8]. These citiesbo i ndustri

environmental quality rarely attract new businesses and fall
to retain their you th. Reactivating such settlements must rely
on revitalization  strategies which  include their
reindustrialization by the strategic planning of integrated
local energy systems, which provide a favorable
environment for new industry to form as well as retain their
industrial identity through city -industry symbiosis.

Decades of research have proven nuclear power as a
promising technology, which - despite controversial media,
public fear and political obstacles - has returned to the
debate over possible pathways towards carbon neutrality.
Small modular reactors (SMRs) allow for the use of nuclear
energy at a smaller scale, drastically reducing building time
and costs [9], while reimaging energy infrastructure and
presenting an opportunity to rethink its role in an urban
context for sustainable cities and industrial growth .

Problem statement

Estoni ads e n e rstdlhargety elependent obfessiln g

fuels (in particular, oil shale, though with declining rates ) [10]

[lllchal l enges the countryds abi

all the while citizens are faced with increasing costs of
energy. While public and private actors debate and research
the possibility of an eventual SMR being built in Estonia, the
small city of Kunda and its vicinity has been highlighted as a
possible candidate site. Kunda, an industrial city almost
entirely reliant on its cement factory (Kunda Nordic), is faced
with an array of problems characteristic to decaying
industrial settlements [12], and its revitalization requires the
planning of new economic activity that could retain its
population and diversify employment. In architectural
practice, urban revitalization strategies tend to be
understood as renewal, with a focus on commercial and
aultural dexdlopniest in @dditibn tol ehw improvement of
aesthetic quality [13], however, in the context of industrial

monotowns, the loss of industry and t herefor e

most notable identity , results in their slow-paced
abandonment [14]. Therefore, a more holistic revitalization
approach should be explored, which retains and encourages
the industrial identity of such settlements trough a modern
approach to urban energy systems, industry and
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Figure 1 Thesis structure. Author.
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infrastructure for an integrated and sustainable local
economy and high-quality urban space. Planning the SMR
in Kunda presents an opportunity to explore these themes
for a future functional small industrial city .

Research aims andobjectives

The aim of this thesis is to explore an urban model based on
theoretical research, that can be applied to decaying
industrial settlements for their revitalization by their

integration with new energy systems and potential
concurrent reindustrialization, using the planning of an SMR
power plant in Kunda as an example. The strategies for
urban planning and desig n shall be focused on livability,
sustainability and aesthetic quality, parting from an

approach of new industrial urbanism .

The thesis has the following objectives:

1. Understand the relation between urban planning,
industry and energy systems.

2. Explore planning methods for the integration of
industrial development and infrastructure within the
urban fabric.

3. Analyze urban planning and design possibilities
within the framework of new industrial urbanism for
urban revitalization .

4. Provide a review of the urban challenges faced by
Kunda and analyze its spatial quality.

5. Outline a set of strategies and a conceptual
framework to propose a design solution for the
integration of an SMR and concurrent
reindustrialization in Kunda for its revitalization.

11

Methodology and structure

This master thesis is the synthesis of predominantly
qualitative research and the creative urban planning and
design process. The theoretical part is founded on the study
and analysis of existing literature and data, field research,
recording and documentation , as well as case studies to
support the project design.

The research body in the first part focuses on reviewing and
analyzing current literature and trends to understand
energy systems in the context of urban planning and
determine the opportunities for concurrent economic and
industrial development. The second part reviews and
analyzesthe problems and challenges particular to industrial
settlements and discusses existing practices for their
revitalization, exploring new industrial urbanism as the main
framework guiding the project . The theoretical parts 1 and 2
make the case for reindustrialization and integration
planning and design strategies to be used in the final
project.

Part three comprises site-focused research foundational to
A brief
formation as well as current development plans will

the design solution.

accompany a site analysis identifying spatial issues to
compile a vision for the program to be included in the
project bri ef. A toolbox of planning strategies is developed
to inform design decisions.

The final part and primary focus of this thesis presents a
project brief and an architectural proposal which
encompasses the program presented in the brief , using the
strategies and site-specific responses to identified spatial
problems concluded from the theoretical part.

(0]
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ENERGY & URBANISM

CITY-INDUSTRY

REVITALIZATION

oL
ANALYTICAL FRAMEWORK

HISTORIC OVERVIEW
SITE ANALYSIS
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ooe
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v
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Figure 2. Methodology. Author.
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Scope and limitations

The project is limited to a pre -selected scenario in which
Kunda (Viru-Nigula) would be the preferred site for a future
SMR in Estonia While it has been discussed in local media
and politics as a potential location, it must be acknowledged
that actual site selection requires extensive research,
investigation, and evaluation of various factors , exceeding
the scope of an architectural thesis . This master thesis does
not aim to provide a comprehensive analysis of the

feasibility of a nuclear power plant in Kunda , but rather
focuses on the potential urban revitalization that could result

from the integration of reindustrialization driven by its

planning.

12
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PART1

ENERGY URBANISMAND INDUSTRY

Relevanced a crisis

As part of its commitment to reaching lower carbon
emission goals and, eventually, carbon neutrality, the EU has
been phasing out its use of fossil fuels, particularly by
replacing the use of coal (predominantly in central Europe)
with liquefied natural ga s (LNG)[15]. Such efforts have been
accompanied by the expansion of renewabl es, however, at
a pace that still requires heavy compensation by other
energy sources[7]. As we move on from technologies reliant
on liquid fuels to electric alternatives such as electric vehicles
(EVs),and rapid progress is being made towards automation
and digitalization, demand for electricity increases, as well
as the pressure to produce it cleanly [16][17][18].

Phasing out coal in favor of natural gas had primarily
allowed Europe to numerically reduce its carbon emissions

[19], with a large proportion of the supply relying on imports

[2]. The invasion of Ukraine which significantly red uced the
supply of LNG has triggered a global energy crisis with far

reaching impact [20], and Europeansin 2022 were seeing to
higher emission energy sources to make up for the missing

supply, including firing up old coal pla nts and increasing use
of firewood [21]. The 2022 World Energy Outlook report by

the IEA estimates that globally, 75 million people will lose
recently gained access to electricity, and about 100 million
will have to opt for pol luting and unhealthy cooking

practices [20]. The need for new energy systems and
localized solutions is as relevant as ever.

Energy dependence. Urbanization.

Automation, digitalization, progress in the average living
standards, population growth, luxury. The life of the modern
human is reliant on energy. Trends since industrialization
only show a growing demand for energy per capita [22], and
specifically for electricity [7]. Roughly 64% of the current
global supply of electricity is generated with fossil fuel s,
which accounted for nearly 82% o f t he
energy consumption in 2021, according to the BP Statistical
Review of World Energy 2022 [23]. As we seek to provide
more people with access to essential commodities such as
housing, clean water, nutrition, healthcare, education, etc.,
emissions resulting from the pressure of urbanization (in the
search of such commodities) ar e continuing to grow & about
72% of primary energy consumption results from urban
areas [24]. The use of fossil fuels cannot be simply stopped,
their energetic supply must be rep/aced.

The demand for fossil fuels is not solely expressed in the
commercial use of energy for lighting homes, cooking,
heating or using personal vehicles. Global supply chains are
dependent on oil for the transportation of goods (aviation,
shipping); agricultural, construction and industrial processes
rely on their use, as well as production of daily commaodities.
One step in the process of replacement is electrification [25]
0 by minimizing the need for the direct combustion of fuel,
decarbonization efforts will necessarily have a greater
impact if the supply of electrical energy relies on cleaner
technologies over time.

Granted, there are
cannot yet be replaced with electric substitutes . One of the
reasons for this is the extremely high temperatures
necessary in industries such as cement and chemical

production, glass or steel manufacturing and ceramics,

which cannot be efficiently reached with electricity [26], but
process heat from nuclear power plants can be used in these
industries [27], and there are promises of future
technologies of carbon capture and storage to reduce
emissions we cannot yet avoid producing. Considering
alternative technologies and their byproducts makes a case
for the diversification of energy sources and technological

world be>§olor%i9ni maflulv all our energetic needs. These

considerations should also be reflected in the urban
planning of modern and future cities .

Currently, demand for large amounts of energetic resources
depends overly on valuable natural land and rural areas [28]
that impose an additional cost and energetic loss to
transportation. A self-reliant urban model that integrates
energy production and industry offers an alternative to this.
The concepts of circularity, urban intensification ,
densification and self-sustainability cannot ignore the
energetic and industrial needs of modern life o urban
planning and development must include the planning of
new energy systems and contingent indus try to maximize
the efficient use of resources.

il URBAN DEVELOPMENT ‘:--

§+ -

LAl ENERGY PRODUCTION ik

[ 4

s ermdprocesses W h i Figure 3. Energy and Urbanization. Author.
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Energy and urban development

0 é hetcourse of history can be seen as the quest for
controlling greater stores and flows of more concentrated
and more versatile forms of energy and converting them, in
more affordable ways at lower costs and with higher

efficiencies, into he a t , /7 ght,

Vaclav Smil. Energy and Civilization.: A History.

The relationship between energy and urban development is
well-established. Historically, this was largely determined by
geography, as human settlements, dependent mostly on
animate energy, would form in the vicinity of natural

resources. Early civilizations, for example along the river
valleys of the Nile and Tigris-Euphrates, where availability of
water for irrigation and transportation allowed for the
development of agricul ture and urban growth , are a
testimony of this [29]. As the diversity of natural resources in
demand increased, subsequent industries formed around
their supply, and so have human settlements . Industrial cities
and mining centers followed a similar pattern, though the
use of fossil fuels made long-distance transportation of
goods possible and affordable , therefore restraining urban
growth not to the availability of nearby resources, but rather
to the availability of energy and infrastructure to supply said
resources to the given population [28].

It is obvious to note that energy production requires the
planning of land use. Along with the possibility for
transportation, Smil points out that the power density of coal

and oil played a large role in urbanization, since traditional
societiesdreliance on mostly biomass was extremely land-
intensive: an area about 30-50 times the size of a

15

and moti on

preindustrial city was needed for its fuel supply [28]. In the
current century, Stremke & van den Do bbelsteen expect
energy-related land use to be one of the most important
planning topics, as it is starting to compete with food
production [30], specifically referring to the area needed for
renewable energy production due to the low energetic
density of current technologies. This leads the authors to
c'onqsider that conceptually, all landscapes may be regarded
as energy landscapes 8 and the cityscape is not excluded.

As urban development leads to higher energy consumption
[31], a sustainable approach to planning should include the
provision of clean energy and creation of spatial conditions
for the inclusion of infrastructure and its efficient use.
Diversifying sources of energy as a form of ensuring higher
resilience to systemic failure, climate uncertainty and threats
to national security implies the continuation of using
established renewable technologies, therefore although
modern nuclear solutions require significantly less land than,
for example, photovoltaic panels (for a n equivalent quantity
of energy) [32], designing the urban landscape must
consider their inclusion .

As we move to energy production locally , geography and
resource availability become relevant again. Not only is
there a desire for more productive land -use, but efficient
use of energy also requires proximity. Diverse geographic
conditions across the globe make for varying success in
renewable energy production , so as new urban models can
move towards de centralized and integrated energy systems,
their growth and development may be determined by

available localized technology rather than exclusively by
existing resources or the ability to supply them. The circular
relationship between energy and urbanization and the
cause for sustainability then make the case for urban

planning in the proximity of energy systems and vice versa.

1

—e
=<
e Y

LANDSCAPES

UTILIZING RURAL  INTEGRATION

LAND

Figure 4. Energy Landscapes. Author.

Urban metabolism

The consideration of energy and resources in planning is not
entirely unique. The concept of urban metabolism (UM)

draws a parallel between the city and a living organism in its
function: cities, through their technical and socioeconomic

processes, consume resources and produce waste [33].
Because cities ae themselves composed of various systems
and organisms who interact with one another, a further
expansion of the idea is the view of cities as complex
ecosystems, as Kennedy, Pincetl and Bunje assert, natural
ecosystems provide a model for the sustainable

development of cities, generally being self-sufficient [34].
Urban ecosystems consist of various outputs and inputs,
which Decker et al classifies into active and passive[35] & in
the context of energy systems, these would be categorized



as active inputs in the energy flow. Although typically, the
concept of UM is used as an analytical tool to quantify the
sum total of these resource flows [36], in
[31,¢he dlthdrsanmake use of UM in a
design approach to achieve five criteria of urban quality:

Designing

identity, diversity, flexibility, resource efficiency and a degree
of self-sufficiency. These criteria are further discussed in the
next part of the thesis.

As ecosystems contain organisms and sub-systems
themselves, the UM concept may be scaled to be applied to
regional, national, or local developments. In the case of
small urban settlements, it is perhaps reasonable to assume
that absolute self-sufficiency is too resource and labor
intensive to achieve, and collaboration between the
metabolic systems within a larger (regional or national)
ecosystem is still desirable and, at times, even more
sustainable.

Also, although urban metabolism may be used as a
framework to make material and energy flow analyses, it is
worth noting that while the seillustrate the efficiency of used
resources and waste produced within a studied system, they
do not accurately represent its overall environmental
sustainability, as ecological supply capacity is not accounted
for [33]. Therefore, specific input and output processes must
be independently sustainable , and collaborative flows within
larger systems are, to a degree, inevitable. A sustainable
urban model should then maximize its self-sufficiency and
local sustainability while also being competitive in its
capacity to collaborate on a larger scale. As expressed by
Oswald and Baccini:

asustainable development calls for the creation of
[ whi ch]
development must be based on globally necessitated

autonomous regi onsé

ONet zst

recogni ze

resource restrictions and a globally influenced exchange of
knowledge 0[37].

I?V\(f]etar'e to regard urban landscapes as energy landscapes,
and aim towards such collaborative independence, it follows
that not only should energy be produced sustainably and
locally, but also consumed efficiently, within the system. The
introduction of decentralized energy production put to
efficient use sets up the potential for further self-reliance in
the form of industrial development , which not only
contributes to local socioeconomic processes but also
heightens the competitiveness for collaboration, for

example through specialization of industries and academia.

Current discussions observing the possibility of building the

first nuclear reactor in Estonia are a matter of policy and

lawmaking, but a planning perspective on the issue, with
these concepts considered, opens the opportunity for

industrial activity in the vicinity of the potential power plant ,
which could be the basis for urban revitalization . As this
would have specific site restraints, it remains to be explored
which prospects for development are presented by this

endeavor, and how they can be used for the improvement

of the local community .

t hat regional

Reindustrialization

The localization of energy production and the desire to
shorten energy supply chains, as well as the concept of
urban development as a metabolic system are all directly
linked to production and manufacture of resources. While
cheap and reliable e lectricity is a valuable advantage for the
average citizen and may be somewhat attractive for larger
business operations with higher utility expenses, the
industrial sector makes up a large market for its use. Energy
as a driver of economic and industrial activity [38] directly
impacts local and regional growth, affecting the economic
competitiveness of a city or industry. Source proximity and
availability of energy drive down the costs of production
making for a favorable environment for businesses to
operate in, additionally, affordable and available energy
makes the wider implementation of innovative technologies
possible [39].

Although traditional heavy industries have become a
decreasing part of developed nations 8GDP for decades [40],
critique of the severance in the relationship between

manufacturing and the western economy has led to a
reevaluation of its role and advocation for re -shoring. This
trend has mainly had economic incentives, including cutting

the rising costs of shipping (due to higher energy prices),

securing supply chains and marketing local production [41],
while politically, the move is often attributed solely to
employment concerns. The drawbacks of deindustrialization
have manifested in lower productivity growth, particularly in
Europe [42], which reindustrialization strategies are looking

to reverse.

The authors of the book dProducing Prosperity: Why
America Needs a Manufacturing Renaissancedhighlight that
recuperating manufacture is not necessarily a job-

16



generating goal (as advancement in technological processes
and automation usually result in less human resources
needed for production) , but rather, it has to be seen as an
integral part of the overall economic health, whichd
connection to research and development (R&D) is also a
condition for innovation [43]. Localizing manufacturing
within a collaborative urban ecosystem along energy
production creates a competitive advantage in the physical
proximity to varying supply chain participants for faster

design and development [44].

Reindustrializing the West requires an understanding of
modern industry and industrialization in the 21 century &
this practice is not simply reopening the automobile
production plants of Detroit . While bringing back
production to its prior location can be a part of the process,
the digitization and automation of manufacturing, creating
new industrial operations play a major role [42] in rethinking
industrial growth towa rds innovative technologies and
competitive and sustainable development [45]. Therefore,
European policy, supported by the relevant literature, is
geared towards creating competitiveness and value built
upon efficient, high-tech, low-emission solutions [46] [47]
[42]. The
manufacturing into becoming a knowledge -based activity,

modernization of industry is leading
increasing the demand for highly educated and skilled

workers [48].
Sustainability

Perhaps one of the main themes of th ese modern industries
and fostering the ir development in Europe is sustainability.
For decades, offshoring was a practice that permitted larg e
manufacturing plants to avoid increasingly more rigorous
environmental policies and controls on emissions and waste
management [49], while cheaper energy and transportation

17

costs maintained production profitable despite the longer
supply chain [50]. Global awareness regarding climate
change and international efforts to reduce carbon output
have also raised awareness about the sustainability of
industrial practices in less regulated nations as well as the
ethical implications involved [49]. On one hand, reshoring
can offer an oversight of the supply chain, with greater
regulatory control over its practices domestically [51], while
also reducing the additional costs and emissions of long-
distance transportation (to a degree inevitable due to
natural resource distribution [51]). Additionally, the adoption
of innovative technologies and digital solutions which
improve efficiency & a current understanding of reshoring is
focused on the capability to develop and apply smart and
sustainable practices to production processes, for which
local technological readiness and collaboration with R&D is
necessary[52].

Integration

In summary and reference to the prior discussion, the search
for sustainable and efficient energy and resource use leads
to the inclusion of production and manufacture into urban
landscapes. From one perspective, there is a desire to
preserve rural landscapes and spare them from bearing the
load of supplying cities energetically (and industrially).
Furthermore, striving for a balanced urban ecosystem, in
which the ideal use of resources is circular, requires
heightening the self - sufficiency of the system in question, in
which production would have to take place. In addition,
general principles of sustainability, like shortening the supply
chain and reducing unnecessary emissions of, for example,
shipping, also favor the integration of production with urban
landscapes within a collaborative environment along
research and development. The economic be nefits of

western reindustrialization and current policy geared
towards reshoring production create an opportunity to

explore urban models in which energy production and

industry are integrated to establish a more circular economy
and regenerative flows of intellectual resources. New
decentralized energy systems, as would be the case with an
SMR offer potential for industrial development , becoming a
catalyst for the implementation of these concepts into urban

c towuthed
revitalization of decaying settlements such as Kunda.

planning, whichd benefits
Pending is the understanding of the role of urban planning
in industrialization and its successful integration into the

urban ecosystem.
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PART?2

INDUSTRIALSETTLEMENTS

Planning industry

Although industrial development can be considered overall
an economic net positive , concerns over environmental
impacts have made the planning of industry a matter of
discussion that requires further exploration .
Reindustrialization in the post-industrial society of
developed nations may be subjected to skepticism, as the
idea of industrial activity can evoke associatons with noise,
pollution, large and unsightly building masses, heavy traffic ,
unpleasant smells, etc. To reconcile the economic benefits
of production and manufacturing with efficient land and
energy use, self-sufficiency and resilience, and ultimately
better environmental policy, the integration of urban and

industrial development becomes paramount. It is therefore
t he pl anner & s integhate | indestnygieto theo
cityscape in a way that promotes sustainable growth and

maintains urban quality.

The relationship between cities and industry has been a
close one since the first industrial revolution, often evolving

side by side, resulting in many of the spatial challenges
characteristic to the 20" century urban planning [53], and
attempts to solve these issues like zoning [54] and the
garden city and company town concepts [55]. Though as
previously discussed, economic incentives played a major
role in the eventual deindu strialization of nations in Europe
and North America, the effect of a growing scale of
production demand resulting in larger, noisier, more

polluting factories whi cho pr es edeamned

undesirable, already preceded the trend in the separation of
manufacture and production from the urban landscape [56]
[55].

Post-industrial society

Globalization and offshoring of industry to countries with
lower wages and more lax regulations on emissions
consolidated the shift into a service economy in western
developed nations [43]. The consequences of this shift can
be ardently felt in the built environment in regions which
were largely dependent on industry for their economi c
activity, most notably cities and settlements that relied on a
single sector of production, a common pattern in post-
soviet countries [57]. Such settlements are facing typical
aspects of urban decay [58], usually as a result of rapid job
loss [59], but also due to larger trends causing structural
changes in western society [48].

Even as industry has become a diminishing sector in the
European economy, the existence of industrial infrastructure
is still necessary,but typically reserved to remote locations
or large industrial parks , creating a need for commutin g and
incentivizing sprawl [56]. The segregation of production and
manufacture from city life was in part a response to the
concerns regarding
quality, wanting to keep real estate valuable and prioritizing
commerce, resulting in strict zoning and the present city -
industry relationship also referred to as the piecemeal city
[60]. The

contemporary spatial types of industry, based on their level

literature  differentiates between three
of separation or integration with the city : the integrated,

adjacent and autonomous [55].

factoriesbo

City-industry

The late 20™ century deindustrialization process that has left
western societies with various economic and environmental

concerns, is being followed by a growing interest in

reindustrialization in the form of city -industry symbiosis.
While historically industrial activity has been concentrated in

urban areas (partly d ue to urban development having taken

place around industry ), the noise, pollution , traffic, generally
low urban quality , zoning restrictions and regulation have

made industrial sites unpopular for residential and

commercial activity, segregating manufacturing and
production into industrial parks, which, in part, leads to
extra-urban and suburban sprawl [56]. City-industry
symbiosis or city-industry integration seeks to reconcile the
relationship between industry and the urban in pursuit of
sustainable urban growth.

New Industrial Urbanism

New industrial urbanism, a framework proposed in the book

of the same title by authors Hatuka and Ben-Joseph, ties
together several aforementioned concepts, exploring from
a focal urban planning and design perspective the
unification of economic, sociopolitical and spatial aspects of
cifee®ih dursuit of @ity-industrglintegration [Sble Shouglenbti
a rigid handbook for industrial planning, the framework

offers strategies of interest, which will be taken into

consideration going forward in the project design solution.
As the concept is rather recent in the literature, the
framework relies on the book o0New
Designing Places for

Hatuka in collaboration with other authors [53] [56] [44] [55].

Described as a 0 s o-spat@al concept which views

manufacturing as
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presented by New Industrial Urbanism is in the emphasis in
localism, empowering small and medium -sized firms as well
as individuals by recognizing the competit ive advantages of
urban locations and shaping the practices of planning

industry through t his understanding, in which manufacture

and production are an integral part of urban structures [55].

The authors present four key planning concepts for the

realization towards integration:

Scalar strategies

The concept is similar to urban metabolism, as the idea is to
understand the ecosystems created on a local, regional and
urban scale. Regarding these systems as those of production
and innovation, depending on the scale of the intervention,
different applications are appropriate, such as mix ed-use
building typologies or flexible land zoning. An emphasis is
placed on the triple helix mode |, based on a balanced
relationship between government, academia and industry,
ceding academia a leading role.

Integrative approaches:

Using urban planning and design tools which foster and
encourage the integration of city and industry, like efficient
transportation between neighborhoods, creating new
typologies that can house diverse uses and displaying
character and forming identity in manufacture.

Coding complexity :

While in practice a regulatory aspect of urban planning, this
refers to the flexibility of zoning and integrating varying
compatible functions like housing and retail with research
and academia as well as non-disruptive light manufacture
and food production. It requires the evaluation of the
negative impacts and nuisances industrial function s may
present in urban spaces while looking to create adjacency
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and a balance of activities with hybrid land uses. This
touches on the subject of protecting both rural and
industrial lands, as the authors see it as a certainty that
industrial development w ill happen, planning its location will
be a major aspect of developing urban structures.
Synchronic typologies:

Perhaps more apt on a local architectural scale, the concept
refers to the operative coexistence of different uses in a
building space for the optimal consumption and
management of resources. By integrating different non -
interfering functions into shared spaces, some positive
outcomes are optimizing land use and lowering the need
for commuting. The shared space does not necessarily need
to be a building but may also refer to land or parcel. The
authors go further into dividing synchronic typologies into
centralized and decentralized, differentiated mainly by the
degree of integration of uses.

Overall, new industrial urbanism recognizes the nee d for
including and integrating production into cities of the future.
Building upon the concepts of urban metabolism and city -
industry integration, it is clear that urban planning must be
done through measures that create a collaborative
ecosystem to transfer knowledge, encourage innovation,
strengthen local communities, foster competitiveness and
use and manage resources efficiently and aim towards
sustainability in the creation of mixed -use economic clusters
[55].

SCALAR STRATEGIES

INTEGRATIVE APPROACH

CODING COMPLEXITY

SYNCHRONIC TYPOLOGIES

Figure 6. NIU key concepts. Author's interpretation.



REVITALIZATION

Urban decline

Urban decline as a phenomenon is already established as a
topic of concern in the development of cities in western
nations across the EU and North America. According to
Mar ti

resources and infrastructure into cities partaking in a global

nez-Fer nand e the co@eniratidnion
economic order has led to the outflow of human and
economic capital from smaller towns, specially impacting
those dependent upon a single sector or industry [61] The
most notable aspect of urban decline is depopulation; lower
fertility rates and out -migration to larger cities and suburban
areas lead to t he marginalization and land abandonment in
rural regions [62], creating a vicious cycle of shrinkage in
cities where a lack of human resources and business
operations are followed by lesser job opportunities, followed
by more o ut-migration, etc. The need for revitalization of
urban settlements experiencing decline stems from the
problems experienced by these areas as it pertains to their
environmental and life quality , as well as the desire for more
sustainable urban models.

Shrinkage and the future of cities

Evidenced by the Eur opean
towards sustainable citesandt he Joi nt
policy recommendations [24] [63], understanding urban
shrinkage and its linked problems is crucial in the search for
modern urban planning strategies . In the doctoral thesis
oUr ban
European Communities: A Case Study of Valga, Estoniad
Tintera provides an overview of the relevant literature
associated with shrinkage and planning responses, a focus
on post-socialist

Europe and the implications this

phenomenon has on public space [57]. The main takeaway
as it relates to planning, according to the literature , is that
urban development needs to be geared towards the
improvement of life quality within the reality of ongoing

shrinkage, rather than aiming for growth or repopulation.

Some of the planning responses to shrinkage, reported by
t ehte
as follows [63]:

Zbropean Commissionds

Urban renewal & repurposing or renovating abandoned
buildings.

City branding 9 creating or strengthenin g a positive image
of a city for a wider audience.

Economic diversification & reconfiguring the local economic
makeup towards new and innovative sectors, include
emerging businesses, creative industries, tourism, etc.

Rightsizing 6 as the word implies, resizing shrinking
their
demand for space; incentivizing densification by moving

settl ement s t o

services into central areas, buying and demolishing

abandoned buildings and repurposing land.

As policy and urban planning reconcile with the reality of
shrinkage, no revitalization efforts should be aimed at the

C o mampiratisns o n dsignificant increase of the local population [57], but rather
Re s e a rseeking @e stow rdewd sshrinkage by the retention and

diversification of demographic groups. Diversification may
also imply exchange or replacement of the inhabitant
profile, as out-migration may continue, but new incentives

Regener at i $hrnkin§ tPosaSowey i e sare dreated for local settlement from other regions.

Urban revitalization

Various concepts (renewal, conservation, rehabilitation,
restoration, etc.) are often synonymously used to refer to

processes of varying kind of urban improvement, but
revitalization implies accounting for physical, economic,
social and cultural aspects, encompassing a greater realm of

topics related to urban life and its overall quality [64]. This

means that urban revitalization strategies should respond to
multidisciplinary problems that improve qualities in these

Join qriterig,esgegiféc?ll%q? th%yenﬂa{e rtoecrei\tiﬁglzge,o)ortur%liti'ese

for betterment through urban design and planning .

In order to provide solutions for the challenges presented

by decay, a measure for understanding urban quality is
needed both to evaluate present problems and to offer
appropriate measures for their resolve. The principles of
urban quality must be considered when making a site

analysis to identify site-specific restraints and opportuni ties.

As urban metabolism is one of the main concepts regarding

the theoretical framework in search of city -industry

integration, the relevant qualities in spatial design noted by

decl i ni mgvaldridBactinddrei a®ollews [650[F7E r easi ng

Identity & an assessment of the unity and cohesion of the

cityods architectur al
inhabitants and visitors (commuters), cultural and social
participation i n
maximizing local potential for economic, to uristic, creative

activities.

Flexibility 8 an understanding of structure and accessibility
as it pertains to movement, existing infrastructure and how
this influences transportation and mobility.

Resource efficiency 8 an evaluation of building structure,
land use and service infrastructure from an angle of efficient

use of material and energy flows.

Degree of self-sufficiency d an observation of the creation
of added value by local production and lowering the degree
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of dependence on outside infrastructure.

Diversity 8 an assessment of the variation of activities that
can take place in the local territory, spatial opportunities,
contrasts and architectural enrichment.

Urban planning strategies aimed towards a heightened
urban quality must aim to provide, encourage or facilitate

these facets of urban life. While maintaining the aesthetic of
the overall environment is also compelling and perhaps an
t hat falls
mobility and access and providing spaces for creative and

aspect

diverse functions while encouraging self-sufficiency and
sustainability is at the core of revitalization efforts , making
the building program, land use and zoning a priority among
the key concepts in setting out a site-specific strategy.
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Integrated reindustrialization as revitalization

Parting from th e aforementioned criteria, it becomes
apparent already that there is an overlap in the addressed
challenges which city-industry integration desires to
improve upon and the aspects prioritized in the judgement

of urban quality from the perspective of urban metabolism,

but there is also a close relation with the processes resulting
from urban shrinkage and decay . A common pattern

Cegnier%ing golm);he Ii(Sefatur%iril rSf%rqmeitot yﬂese concepts

Is the core principle of sustainability referring to both land
use and multidisciplinary collaboration, aiming for efficient
resource  management and diverse employment
opportunities for the variation of local demographics o
attracting and retaining high -skilled workers. Additionally, a
running theme for sustainable urban development is the
existence or creation of an identity and culture, fostering
communal relations, creating a positive local image and

encouraging social and cultural activity .

The revitalization of industrial settlements like Kunda must
then focus on the preservation of their industrial identity, not

rejecting their heritage but promoting its further

development within the forward -looking framework of new
industrial urbanism, in which higher urban quality can be
achieved while still accounting for shrinkage. Urban
planning and design in this direction is therefore not
ordered towards the commercial growth of these towns, but

a radical intensification with production and manufacture in
a more independent ecosystem that serves its inhabitants

interests and offers new spaces for their needs.

URBAN ECOSYSTEMS

CITY-INDUSTRY

ENERGY SHRINKAGE
PLANNING
RE\/\TALiZATION

Figure 7. Conceptual overlap. Author
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REFERENCEASES

The reference studies aim to inform project decisions . The
chosen cases have been selected to offer a range of
approaches that may be combined for a creative project in
the revitalization of Kunda . The highlighted qualities sought

in these casesrefer mostly to the structure and mixed-use

integration, criteria based on those outlined in 0 Ne w

l ndustri al Ur bani smbé

Selection

Jiading Mini-Block, Jiading, China

Architects: Atelier FCJZ

Area: 7 ha
A low-rise, high density urban high-tech office park with
mixed-use functions including commercial and public
facilities, rentals and hotels [66]. Selected for its hybrid
functionality and block typology , this reference can inform

massing and spatial decisions.

Bremerhaven Werftquartier , Bremerhaven, Denmark

Architects: ADEPT

Area: 140 ha
The competition proposal reimagines an industrial harbor
into a district with added residential and creative functions,
seeking to preserve the identity and heritage of the port
[67]. Selected for its scalar variety, mixed-use functionality

and communi ty building .

The Open City, Hamburg, Germany

Architects: Karres en Brands

Area: 50 ha
A proposal located in the industrial city of Hamburg; the
project seeks to promote interaction with the industrial port
area and other urban uses [68]. Selected for its exploration

for integration, hybridity and public space.
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Jiading Mini-Block

Description:

The primary exploration sought through this project is a
human-scale appropriate block size. The project, an R&D
park or an dndustry 40 de monstr at isalow-rsa s e
high density quarter with mostly offices and research
facilities, but it includes residential functions on its top floors

to the capacity allowed by local regulation . The 10 meter
wide streets are meant to encourage workers to use its
public space and walk without intimidating scales typical of

high-rise and industrial buildings [66].

Reference utility:

As the development function is directly tied to modern
industries, the building typology and massing configuration

are relevant examples to the plannin g project at hand.
Human scale is an integral part of planning in a settlement

as small as Kunda, and functions as a opaci fieré
otherwise imposing scale of industrial warehouses, factories

and office buildings. In this project, the scale reduction is
achieved by treating each building as a block, ensuring
public space mobility between each of the masses

introduces walkability and human oriented transit into the
overall configuration.

A level of complexity is achieved by the mixture of functional
typologies within a single building organized by storey,
fitting into the leveled synchronic architectural typology
established by 0 Ne wb55] Thdindudtriali a |
functions of the building are directly connected to public

space on the street level while residential hotels and rentals

s

=
N

|

have a degree of privacy on the superior levels.

Figure 8. Jiading Mini-Block. Image source. Atelier FCJZ. Annotations by author.
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The Open City

Description:

The Open City is a mixed-use di strict whi

establish a connection between the city and harbor. Aiming
to encourage interaction with an innovation district, the
project proposal uses public space as the central
organization of functions and typologies. The quarter
overall is geared towards creativity and outdoor activities,
mixing industrial infrastructure with a city square,
promenade and park as a unit [68].

Reference utility:

This development exhibits the 0 ¢ h ar aiotéegetivé
approach, through which industrial nature and identity is
addressed and reflected in the public space [55]. Using a
central element & a covered linear park/boulevard o the
interaction between functions is established by a
multifunctional public space with a diverse user profile, and
which acts as a compositional node around which the rest
of the functions, massing and mobility are organized. This
central element encourages movement between the areas
within the project and also works as an attracti ve landmark
for visitors and local branding.

Although the prop osal makes use of other integration
strategies such as hybridization, the case emphasizes a
densification of the area for the approximation to human
scale. Converting large, empty lots of land into a vibrant
locality makes the connection between city and i ndustry
possible without sacrificing industrial land and a reduction in
empty space scales the built environment to a size palatable
for pedestrians.

Figure 10 The Open City. Image source. Karres en Brands. Annotations by author.
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PART3

KUNDA

Figure 11 Kunda. Schematic position. Author.

As stated, the aim of this thesis is not to propose a viable
location for a future SMR in Estonia. Public and private
actors have suggested Kunda and its surroundings as a
potential site, the local municipality has expressed interest in
its development, and an interim report by the Estonian
Ministry of the Environment in April 2023 confirmed Kunda
along with Loksa, Toila and Varbla as favorable options. The
selection for this project is predicated on the fundamental
goal of revitalization of industrial settlements. Kunda with its
history rooted in industry and a connection with eastern
counties facing similar challenges, with a strong situation
along the Tallinn-Narva highway, makes for a candidate
worth exploring.

Overview and background

General information

Kunda is an industrial seaport town , taking up 10.1 knf in the
municipality of Viru-Nigula in L 2 @-Nieumaa county,
[69], the

d e v e lcam perattributed to its strong industrial

Estonia. With an approximate population of 2900
townd s
base, that has had a significant role in the shaping of its local
economy, demographic and urban fabric.

Various small and mid -scale industries operate in the region,
but the most notable is Kunda Nordic Cement, a cement
production company with inseparable historic ties to the
formation of the town and its spatial development. Estonian
Cell, the only aspen pulp mill in the country is also based
here and the town is still served by the Port of Kunda for

cargo shipping.

The most significant portion of the economic activity in  the
region is centered around industry. According to statistics
provided by the Estonian Tax and Customs Board , in 2023
companies in processing industries make up the largest
proportion of operational companies with employees in
Viru-Nigula at 18% d a reported 34% of registered workers
are employed in this sector , contributing to roughly 76% of
the total revenue generated in the first quarter by all
companies in the municipality [70].

The distance to Tallinn from Kunda nears 110 km, but the
populous city closest to the town at 25 km is Rakvere,
connected to Kunda via regional buses and an existing
railway initially constructed for cargo, that serviced
commercial trains in the past, non-operational to date.

Formation 0 early history

The historical overview of Kunda will focus on its

development after industrialization , as it is most relevant to
the topic at hand.

Commercial activity in the area was offset by the
construction of Port -Kunda in 1805, which a decade later
began its use as a customs point for various imports and

exports [71] Initially a settlement that comprised Lontova
village and the Kunda manor properties, the town formed
with the creation of the first cement factory by then manor

owner John Girard de Soucanton in the 1860s [72].

The next few decades saw rapid industrial development as
Kunda formed around the factory and its needs 0 as the
factory grew, energy supply ranged from steam engines
used for raw material mining to a hydroelectric power
station which was the first of its kind in Estonia [73]. By the
turn of the century, a private cargo railway was built,
expanding the existing line from the port to the cement

factory, connecting the industrial site to the Tallinn o St.
Petersburg line passing through Rakvere and soon a
commercial train began operating between the two

settlements.

t he
production had switched to the use of oil-shale. The spatial

Befor e

development of Kunda was intertwined to the growing
success of the cement factory [74]. To illustrate the speed of
progress in these first decades of operation, production
grew from 20000 barrels of cement a year (about 3400 tons)
in 1875to 113000 barrels a year by 1890, making up 10%of
pr o (bl cdtai 465% o f

Russi ads cement

increase in 15 years.

The book
cement

0 Pun an giveKanrovkrview ol tBe7 0 0
f act qgrwhidhs chdracteristio rty its
publication period, focused mostly on the perspective of the
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wor ker &8s cHomdeivteironssome hint ¢’
urban development can be deducted from the narrative

According to the book, existing buildings in Lontova we re

initially used to house factory officials, but it quickly became = "J'ﬁ‘.ﬁ,&m /\g
e "g-_l
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apparent that housing workers would require new builds. A

mixture of stationary and seasonal laborers flowing in

prompted the construction of housing facilities and basic

barracks.

Evidenced in historic maps and written accounts, the . ~ 1;;? A ¢>Ca<p_\
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expanding eastward at first, across the river. Additional

barracks were built in a nort h-south direction towards the 2}
manor &8s t Byrthmeibegnming eofst he 20™ century \\ )

though, locals had general complaints about the lack of v :
/°l ue.r 1

PSR ) AR . 2
Aofk oigused Kaitigud.

@

amenities and space for entertainment, commercial and
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cultural activity, often commuting to Rakvere even for '

groceries [75]. The population count in 1922 was 2310,
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mostly made up of male workers in the (already) third 4

expansion of the cement factory [75]. These expansions
were due to rapid modernization of production technology
and increase in product demand and they led to the
sout hwestern direction ofthoseh e
changes and demands, Kunda saw additional construction :
westward in the 1930s, with the addition of a proper school
and a community house [76].
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Figure 12 Kunda maps, 1940s-190s. Before cement factory expansion (above), after expansion (below). Map source.: X - GIS2, Estonian Land Board.
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Urban fabric - structure

The structure of Kunda as it is today, was mostly formed
aftert he nationalization of
the soviet occupation of the country. The world war and
regime change ended much of the international commerce,
which resulted in the closure of the port until the 1990s [71]
The war and economy took a t
and work force , reducing the number of inhabitants to near
1600[75], but focus on improving living conditions for local
workers and new plans for industrial growth led various
urban developments which began in the late 1%40s by
providing new housing units for construction workers tasked
witht h e fourt

cement factoryads

Expansion

A study of available maps and project plans of the time
period reveals that one of the reasons Kunda expanded
towards the northwest was due to the then-established
wor ker 0s g u a ownwind frdme then expanding
factory, significantly affecting living quality with dust
pollution resulting from predominantly southwestern winds.
The unique arch-shaped development , built throughout the
soviet period, can be explained by observing the local
Pstreety, i
It is clear

topography, which shaped i ni t i al | vy
along which apartment buildings were planned.
from archived texts, that the dust pollution being a concern
left the immediate vicinity of the cement factory , between
the stadium and the 4" factory expansion, somewhat
18706
the general plan of 1961 claiming the foreseen number of
inhabitants to be 7300 by 1980 [75] & explaining ambitious
plans of expansion. Even though that number was not

underdeveloped. 6 Punane Kunda.

reached, latter plans from 1982 and 1993 were both

projected for population growth [77]. The 1993
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Figure 14 1961 General plan. City center.

SHOOTING
RANGE

 FIRE ST,
BAR, v
WORKSHOP

L

EXECUTIVE |

DEP.STORE

’ ®

DINER

Ex op

SERVICES

F KASEMAE

HOTEL

vOIDU

Map source: RA, ERA.T-14.4-6.896, 1982

unscaled excerpt

Figure 13 1982 General plan. City center.



general plan project explanation was put toge ther with the
the
cement factory & the sanitary protection zone for KNC was

projected thorough renovation and modernization of

expected to be at least half its size [77], opening up the area
southward and eastward from the stadium for development

d at the time for a park which would offer some protection

and a transition from the industrial area (marked HS in figure
16) and an expansion for 3-storey apartment buildings (3E
in figure 16). However, buildings along Rakvere mnt, Jaama
V»i du
residence (AE in figure 16, and commercial and public

and street were
activity, which had already been established by the building
typology, was planned to remain in what had developed as

the city center.
City center

The formation of a clear city center most likely took place in
the late 1960s, not adhering to the general plan of 1961. In
those documents, a central square was drafted in frontofa n
administrative building for the party (Figure 14) at the end
of the main boulevard, t oday
plan included buildings for a school and daycare , but not
any of the public amenities later constructed al o n g

street, which are, however, already visible in maps from the
mid-to-late 1960s (Figurel?), instead, an open marketplace
was envisioned there (Figure 15. The eventual public
buildings, which included commercial uses, a sauna-
bathhouse, a diner -cafeteria, a service center, and a hotel
among others (Figure 13), have configured the city center
for Kunda, as even current general development plans
regard the area as such, also containing the central bus

station.

However, an observation of current occupancy and

functionality would lead to quickly dismiss this area as

33

deemed

V o» i

central at all, given that the buildings meant for public use
V»i du,
decay. There is also no clear usable public space that could

al ong

constitute a city square, and all intersections are fully
oriented for car traffic. Currently, the formation of an

important functional node surrounding the school is
observable, as the local municipality holds its office in the
The
surrounding public space is however also lacking in terms of
usabdity, iartd avhilé & plad¢e dor schodding el erepfoyment,

no commercial activity is hosted there , but it contributes to

same complex along with the sports center.

the westward shift of the town.

The current city-industry integration of Kunda most
accurately fits the adjacent typolog y. Heavy industry is a part
of the urban fabric but is situated on a segregated strip of

development in the southeastern side of the town. Further
growth will likely follow a similar expansion pattern, as

evidenced by development plans and available space.
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Demographic changes and decay

Shrinkage and urban decay are quite apparent in both the
physical and demographic makeup of Kunda. Although
once a thriving small industrial town, technological changes
in the cement production led to some people having to look
for alternative job opportun ities, but while modernizing
Kunda Nordic Cement in the 1990s was likely one catalyst
for i ts decay, gener al
economy and society at large would also play a role. The
symptoms can be observed in the demographic changes
that have occurred in these last few decades. While the
general plans for Kunda all counted with a growing
population, those ambitions did not come to fruition and
demographic changes can be noticed retrospectively
already by the time the 1993 general plan was accepted. The
1989 census sets the local population at 5037 [78], but the
document in 1993 claims the population count in 1992 to
have been 4979, which, although not a significant drop,
would further approach four thousand by the year 2000

[79], dropping to 3246 by 2015, and currently to 2997 [69].

The consequences of population decline can be noted in the
built environment, as evidenced by abandonment and
decay of local buildings and infrastructure, but also certain
trends in housing inhabitance. A study of these trends points
out that while a decreasing population is leading to overall
higher dwelling vacancy in Viru -Nigula, the inhabitance rate
of single family ho mes has increased by 20% between 2013
2020 [80], attributed in part to the fact that a large
proportion of available homes have been constructed
ng the
subsequently inhabited by the industrial labor market,

dur i sovi et period as

eventually aging out & certainly plausible in the case of
Kunda.

changes

fact



A cl
(see Appendix B)

the townos

reveals that the western housing

oser |l ook into
development maintains an 80 -100% occupancy rate, with
some exceptions, but the data on the apartment buildings
in central and eastern Kunda sets occupancy below 60%,
with several buildings being inhabited at only a 0 -40% rate.
The old workers barracks across the river from the first
factory were probab ly falling out of favor already during the
soviet time, when the city began developing structurally
towards the west, while buildings in closer proximity to the
operational factory were most likely heavily affected by dust
pollution, as eventually the area s were declared unfavorable
for residence. Today t hough,
significantly improved since its monitoring from 2008, with

no current problems recorded, and ceasing the burning of
clinker since 2020 further enforces reduction in dust

pollution [81].

Population decline is also leading to a greater
proportionality of elderly people and men in the local

demographics, as the largest employers in the region are of
industrial nature (including the aspen pulp mill and port
besides the cement factory) and the lack of diversity in
employment is expressed by a steady decline in the

population of working age and youth migration [12]

Development opportunities.

Despite a seemingly negative outlo ok, with proper
investment and pol i cymaki ng, Kundads
exploited following the introduction of a n SMR. The

transition towards nuclear power alone would have a

proportionally large local impact , according to a
socioeconomic impact analysis, as the construction period
(5-6 years) would require the temporary employment of

between 300 to 400 workers and an operational power plant

woald employy apprgximatelya20Q peeple,t thebnoajoritydof n g
which will be earning above the average income [82]. The
report estimates that with an average family comprised of

2,6 people, the municipality would investin the construction

of 150residential units and along local tourism attracted by

a visitor center for the power plan t, there will be an increase

in demand for local services, mainly entertainment, food,

accommodation (including temporary).

The municipality of Viru -Nigula in its development plans
additionally highlights the potential for port logistics and
establishing a commercial ferry connection with Finland ;
becoming one of the main ports in the nation is among their
am'ﬁiﬁ'oﬂsd[fz? Rlso, Brénﬁing & %Jlla{béréfion @oﬁlc? be

used to incentivize repopulation of rural areas, facilitated by
the possibility of remote work.

Local development assumes a degree of industrial growth

regardless of the implementation of nuclear power,

however, access to residual heat and afforda ble and reliable
electricity is likely to cause contingent industrialization , not
only offering favorable utility contracts , but also as a way to
maximize the efficient use of energy and creating the
possibility for future production and research of synthetic

fuels [83].

potenti al could be



T o7 3 ey "
; ] -ﬁ,
&vau manab er s"“ﬁk

Figure 15 1961 General plan.
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Figure 16 1993 General plan.
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