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Abstract

To provide sustainable development (and not just growth) of urban areas, experts and
regional authorities should jointly follow the principles of Sustainable Development (SD) that
were originally proposed by the fundamental work Limits to Growth (Meadows et al., 1972)
which described global, national and inter-regional strategies, plans and dynamics for urban
development. As a result of SD, a new (more sustainable) type of urban strategy, ecopolis strat-
egy, can be proposed.

We will present an example of such an urban ecopolis strategy. It was elaborated for
Moscow Region city Korolév, combining architecture, planning and design, ecosystem resto-
ration, evaluation of risks and calculation of resources required for strategy implementation.
The ecopolis strategy for Korolév city (“E Korolév project”) was produced over several years
by a special task force - a joint Italian and Russian team along with the city council of Korolév
(Kavtaradze, Casu, 2011) - which concentrated the project around key elements of ecopolis
strategy, as described in the article.
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Introduction: Approaches to Sustainability

Approaches to Sustainability: EcoPolis

The “ecopolis” concept was elaborated in the 1980s as an application of the
theory on“Coherent Development of Nature and Society” (Brudny, Kavtaradze,
1981; 1985). Ecopolis is a town and immediate surroundings where humans
and ecosystems are coherent with nature. Fragments of Ecopolis are recognisa-
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ble in many cultural landscapes and towns as green areas, urban forests, brooks
and channels. Ecopolis is a wishful human settlement of the future whose eco-
logical parameters are controlled and whose inhabitants are prepared for con-
stant change, in both mode of life style and nature. Large-scale research and
an experiment on the mutual adaptation of man and nature have been taking
place in Poushkino (Moscow region) since 1980 with the in-depth participation
of local citizens and town’s administration. In many cases, when describing
eco-cities in practice, in different continents and countries, difficulties arise
in finding any scientific background to the projects - besides taking care of
city’s metabolism, air and water quality, and energy saving by means of urban
planning. This approach, which started in the 1980s, has been published and
discussed many times (Sukopp, Henke, 1988; Numata, 1988; Deelstra, 1988). As
far as we know, the “Ecopolis concept” was not developed or implemented into
international practice, even after several reports on international conferences
and two World Exhibitions (Tzukuba, Brisben). Nevertheless, space design and
ecological research took place in Russia at Krasnoyarsk laboratory, and the
“Biosphere2” large-scale experiment in Arizona was heavily supported by the
Ecotechnics Institute in London, whose support still continues today. So called
eco-settlements are popular in modern Russia and mainly operate without any
academically correct science reference or research, and only by using organic
farming and traditional agriculture activity in comparatively small communi-
ties (Gerzberg, 2015).

Coherent Development of Nature and Society as the SD concept of Ecopolis

In Russian science it is customary to refer to the world famous philosopher,
thinker and natural scientist Vladimir Vernadsky. His theory on the biosphere
was one of the key steps in applying his concept to reviews and improvement in
planning. The term “ecopolis” (Brudny, Kavtaradze, 1981) covers the historical
experience of previous policies and imparts a practical modern vision of our vi-
tal dependence on biosphere conditions and the functioning of non-replaceable
ecosystems.

The “sustainability” catch-all title has lately become part of the lexicon of
the environmental project (and, not surprisingly, in the original meaning of
the verb to sustain) proposed by the School of Architecture at Alghero (Sar-
dinia, Italy), often referred to in a descending scale, particularly in architec-
tural dimension and construction, or in qualitative and quantitative methods.
However, within the features of this genre it is still possible to find, particu-
larly in the “non- negotiability” of environmental values, both natural and hu-
man, a search for “strong” sustainability, in the sense given by Herman Daly
(1990, 1992) of non-substitutability of natural capital by “artificial” (human,
social and economic) capital: the sum of natural and anthropogenic capital
can be kept at a constant value, or each component can be kept constant. The
first approach is reasonable if we think that the two types of capital are in-
terchangeable with each other. The second point of view is reasonable if we
think that natural and man-made capital are complementary. Both sides must
therefore be maintained intact (separately or jointly, but with fixed propor-
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tions) because the productivity of one depends on the availability of the other.
The first approach is called “weak sustainability”, the second “strong sustain-
ability” (Daly, 1977, 1996).

Theoretical and applied research, and project teaching, address the rela-
tionship between population, activities and places, highlighting the limits of
resources — renewable or not — through a critique of the approaches used by the
so-called Ecological Economics (de Jouvenel, 1965; Boulding, 1966; Knees et
al., 1970; Beckerman, 1972; Georgescu Roegen, 1972; Dasgupta and Heal, 1979;
Pearce and Kerry Turner, 1990; Costanza, 1991; Martinez Alier and Schlup-
mann, 1991; Immler, 1993, Ruth, 1993; Vivien, 1994; Grossman and Krueger,
1995; Daly, 1996; Solow and Stiglitz, 1997; Linton, 1998; Munasinghe, 1999; Pi-
gou, 1999; Passet, 1996, 2000; Martinez Jusmet Alier and Roca, 2000; Kavta-
radze, Likhacheva, 2012; Gagarina et al., 2015). Criticism of the established mod-
els will appeal as much to claim non-substitutability of resources (Daly, 1996),
as the potential and limitation of approaches based on the carrying capacity
(Hui, 2006; Sayre, 2008) or on the “footprint” due to lifestyles (Wackernagel and
Rees, 1995; Chambers et al., 2001). The strands of applied research and teach-
ing at Alghero, not necessarily channeled into any project, move mainly along
two complementary and not necessarily alternative lines: one project is aimed
at reducing energy and scarce resources (water, soil) consumption. The other re-
search project aims to a different, more complex “measure” of the sustainability
of choices, policies, plans or projects, by using decision support systems for the
assessment of different alternatives.

The first strand of teaching and research, which unfolds in collaboration
with local institutions, moves from a review of a local building tradition that
does not focus on formal or stylistic features but, rather, on “environmental rea-
sons” of settlements, their role of mediating energy and their bioclimatic func-
tion (Spanedda and Serra, 2007; Bulla et al., 2012) systems, identifying routes of
development and regeneration of dwellings (Norberg-Schulz, 1995) which may
be based on these aspects. This exploratory path is project-oriented and is also
accompanied by educational and research activities related to:

- energy production from renewable sources (Delitala et al., 2001; Arnulfo

and Marini, 2010; Gazzano et al., 2010);

- the recovery of construction traditions with low environmental impact

(Bacchini et al., 2012);

- the development of eco-friendly and durable building materials with a more
sustainable lifecycle.

The second strand, which moves sometimes in parallel to and sometimes
jointly with the first, at times by the same people, has been investigating the
assessment of design and planning options according to established discipli-
nary guidelines but also improving them with innovative proposals. One first
example is the testing of a variant of the ecological footprint a la Wackernagel,
applied to the settlement choices related to tourist flows, whose developments
have led to the proposition of some original models of interaction between
tourist populations and territories (Cecchini, 2009), and - especially in doc-
toral dissertations — the expansion of some methods, algorithms and proce-
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dures for the assessment of the effects of tourist flows on the urban fabric,
the landscape and the environment: from the critical analysis of some sets of
urban sustainability indicators (Antonini, 2010), to proposals for their inte-
gration with the effects of tourist flows on historical urban fabric and some
indicators of use of environmental services (Antonini and Cecchini, 2009; An-
tonini, 2010), to a critical reading of the trivialization (Mufoz , 2004) in the
built landscape induced by collective images related to tourism, to the attempt
to measure the relationship between tourist populations and territories (Can-
naos, 2010).

This attempt to investigate soft aspects, which are more difficult to meas-
ure in terms of the relationship among people, activities and places, then sees
a fruitful line of research in the application of the social dimension of sustaina-
bility, according to the capability approach proposed by Martha Nussbaum and
Amartya Sen (1993, 1999; Nussbaum, 1999; Phipps, 2002; Clark, 2006) and ap-
plied to the evaluation of the quality of inhabited places, starting with the most
vulnerable populations (Blecic et al., 2013), which promoted further research
along the same lines, though more oriented towards so-called social capital. The
latter has developed another peculiar variation: public participation in decision-
making and assessment which is being pursued both in educational and in field
activities, both in theoretical and applied research (Casu, 2013; Plaisant, 2013),
both in helping local territories in planning, urban regeneration, and also with
the production of ad hoc tools for online interaction. This research is not limited
to “work with people” by searching for their empowerment (Friedmann, 1992),
but also seeks to explore implicit, latent design scenarios, relevant to self- and
hetero- representations and images of the territory by its different kinds of popu-
lation (Pittaluga, 2008).

These lines of research and action come together and intersect with the
approaches of sustainability-oriented policies which aim to tackle climate
change, facing, on one hand, mitigation of the effects and, on the other, the
adaptation to change. One case of the first type is represented by the afore-
mentioned strategies of bioclimatic design, intended to reduce greenhouse gas
emissions in the atmosphere and reduce the phenomenon of so-called urban
heat island (Oke, 1973). A case of the second type is offered by the responses
to climate change - that, in terms of land and urban policies, are inevitably
different according to their geographical, but especially financial, contexts —
that can offer new variations taken by the design and planning choices in
consideration of the so-called “urban metabolism” (Blecic et al., 2011) or ways
of dealing with the probable increase of the water level (e.g. the Sustainable
Urban Drainage System: Butler and Parkinson, 1997): a set of search paths
currently still in progress.

The latter horizon explored by the research - the impact on the man-made
environment by climatic factors and their particular consequences, leads to an
issue that in recent years has resulted in different attitudes to planning, which
now include the issues related to risk and hazard. This has led to the develop-
ment of research: on the one hand in the direction of modeling, simulation and
a better interpretation of phenomena (Trunfio, 2004; D’Ambrosio et al., 2006;
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D’Ambrosio et al., 2012) and, secondly, towards constructing an awareness of

the environmental risk more widely felt and extended to local societies, inclu-

ding through intensive training programs, involving actors, institutions and
other territories, involved and upset by natural disasters.

Only in very recent years environmental risk has started to be discussed in
accordance with ecosystem conditions and their carrying capacity. What should
be avoided is that theory continues to be separate from large scale experiments,
likewise practical planning with continuing long term monitoring. To sum up,
the present description of the basic principles of SD should include:

- taking into account climate changes and mitigation consequences through
urban planning;

- shifting projects to marine and aquatic systems, including underwater set-
tlements;

- taking into account biodiversity and environmental issues based on field
ecology;

- Use of IT systems and simulation modeling of the metabolism of highly
urbanized territories.

This short and reliable non-exhaustive list of teaching, research and lines
of action is witness to the program which led to an ethics of places related to
each other, and to the communities that inhabit them (Norberg-Schulz, 1985),
in a continuous process that gives rise to a shared notion of territory.

International conferences show the main urban planning groups’ interest
in applying ecology as a form of landscape planning and design. These experi-
ences often see the productive cooperation of soil scientists, ecologists and so-
ciologists, in some way. Real multidisciplinary cooperation is recognizable in
the environmental project. At first glance, the key points of the environmental
project appear to correspond to those of Landscape Urbanism (Russell, 2001;
Mostafavi, 2004; Waldheim, 2006), especially in the pursuit of an environmen-
tal structure as a generative structure, and in the project to lead the evolutionary
process. The environmental project is characterized according to some recur-
ring themes, especially in relation to teaching experience (Casu, 2011), that are
easily recognizable in the Ekorolév project:

- ecological and socio-territorial contextualization: so the design exploration
is less attentive to seek its formal character when searching for nature and
history signs to define the general pattern, and looking for consistency until
the design of the individual elements of the structure;

- orientation to the process, rather than to the form (Tiallingij, 2000), which
facilitates inter-scalar relations;

- processuality, for which the form is given by the succession of temporary
steady states (Daly, 1977; Pigou, 1999), whereby

- priority to the public and social dimension of spaces;

- constraint as an opportunity for the project;

—  synthesis of ecology, landscape, urban planning, infrastructureand archi-
tecture;

- intervention in edge areas, in transition between different environmental
and settlement situations (Tiallingij, 2000): the main objective is therefore

54



“EKOROLEV” - DIMENSIONS IN URBAN AND COUNTRYSIDE PLANNING...

to overcome the bio-geographical, functional, social conditions of isolation

and consequent fragmentation.

These characters would also imply reversibility with respect to any sta-
tionary configuration: a goal that can only be approached in a search for being
“light on the earth” and containing the footprint (Wackernagel and Rees, 1995;
Chambers et al., 2001; Kavtaradze, Lychkina, Volkov, 2010; Kavtaradze, 2015)
on the environment.

In a new Russian magazine about Attractive Urban and Rural Landscapes,
URBAN, best practices are shown in terms of good places for people, or “green”
places: sometimes articles only discuss the results in terms of moving grass in
cities (Ignatieva, Ahrné, 2013). We need to underline that ecosystem theory as
an academic discipline is slowly penetrating practice.

Towards a more Ecological Korolév

With financial aid from the Italian Minister of Education and Korolév In-
stitute of Management, Economics and Sociology, the School of Public Admin-
istration at the Lomonosov Moscow University, together with the former De-
partment of Architecture and Planning at the University of Sassari, proposed
a two-year cooperation and student exchange program. An inter-active format
was chosen, consisting of intensive Summer Schools: planning and design work-
shops interbedded with ‘expert’ seminars, simulation sessions, games and role
play, field trips, and cultural interchanges. The program provided one inten-
sive Summer School that took place in Korolév, and another intensive Summer
School in the context of the Sardinian Geo-Mining Park. Both Schools shared
some planning and design topics and devices (e.g.: soil, water and air pollution;
systems of phyto-remediation; brown fields and wastelands reuse), in a general
framework of Sustainable Development that inverted its scales and paradigms.
In Korolév the project was developed at an urban scale, and inserted into the
general ecological network; in Sardinia a network of places was the starting
point and the environmental issues (e.g.: mobility, land reclamation, blue and
urban green infrastructures) were treated in a more detailed scale.

The project was multidisciplinary in several dimensions:

- Scientific and educational practice;

- Latin and Slavic cultural cooperation in research and project;

- Jointly organized field studies, art interpretation and IT as an everyday in-
strument of planning and decision making;

- The result was tangible and presented: both to officials of Korolév town
and published (Kavtaradze, Casu, 2011) and to the Geo-Mining Park Au-
thorities.

- The international team work gave produced educational results and the
project wa being a mode of cooperation.

—  The initiative of university professors was positive and used later in differ-
ent local projects by repeating some of the information. Several years have
now passed and Ecological Korolév has become an innovative project for
local architects and for other sustainable development plans to be released.
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Developing a desirable future EKorolév science-city

A “city of the future” design is demonstrated in many student compe-
titions as well asnational and international architect exhibitions. Looking
through old English, French and Russian magazines it is difficult to find any
case of their implementation after 10, 20, 50 years. It seems to be a professional
exercise only. Ecological Korolév is also an intellectual model (look above)
that is positively based on successfully recognized (natural, social) barriers,
that in the project were often overcome. Among them are long term working
restrictions: the risks of which could be relevant many years later; restrictions
that come from the type of landscape, ecosystem dynamics, human needs etc.
and reveal themselves decades later. It seems to be the main role of science and
tield work: recognize value and avoid conflict between artificial and natural
ecosystems.

For project participants and educators it looks similar to first steam automo-
bile, that is moving so slowly and noisily that it kills any imagination that it will
have a fantastic future.

To be certain in our underlying result we need to mention some impor-
tant points.

- Korolév town was a really good opportunity to begin with. Very well edu-
cated citizens, advanced administration, world famous space technologies:
the right place to start a multidisciplinary project from scratch in coopera-
tion with the best universities.

- SD principles suit Korolév as a complex that combines intellectual, engi-
neering and advance space philosophy and technologies: citizens are moti-
vated to try new approaches and are ready to be involved in experiments.

- Korolév is a potentially perfect “ecologically friendly city”, due to its situ-
ation across the direct boundaries of “Losiniy Ostrov” National Park and
near the biggest megapolis. The importance of this natural neighbor re-
quires further comment.

Korolév is situated on a moraine-water-glacier plain and part of Meshchera
physiographic province that occupies the eastern part of Moscow region. The
climate is characterized by moderate cold winters and warm summers. The
town’s population is more than 172,000 people. Today Korolév has the status of
‘science city’ (awarded on 12 April 2001). The city occupies 52 square kilometers.
It is a center for the rocket-space industry. The city is bounded by other towns:
Mytishchi, Pushkino, Fryazino, Shchelrovo and the city of Moscow. The south-
ern boundary is formed by “Losiniy Ostrov” National Park.

“Losiniy Ostrov” is the biggest National Park in the vicinity of a megapo-
lis and occupies a territory of 11,816,000 hectares. Moscow Ring Road passes
through its territory for 7.5 kilometers, dividing it into urban and regional parts.
The flora and fauna is very rich: 45 mammal species, 185 birds, 9 amphibians
and no less than 20 fish species. Many of the flora and fauna species of the Na-
tional Park are included in Russian national and regional Red Data Books.

It became clear that our project would encounter several universal prob-
lems of SD so we established: meaningful communication “bridges” that opened
up the possibilities for mutual understanding; reciprocal communication be-
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tween scientists, municipal administration, planners, National Park authorities
and Korolév Technological University. Then we are able to work together.

It is extremely important to work in a 3D real environment particularly
as each suggestion requires an immediate answer to several certain questions:
why, where and what will happen in several years. Answers need to be drawn
on paper and recognized on screen. Multidisciplinary projects are the result of
intensive team work, by a team that is working together for many days, shoulder
to shoulder, in the same few rooms, and traveling and even cooking together
etc. Then there are the discussions, though not arguing. We think that Korolév-
science city as a polygon and the EKorolév project are a valid example of steps
in the right direction and a method of project design that needs to be qualified.
An Italian planners’ vision of landscape, ecosystems and social network was pro-
ductively presented by Alessandra Casu along with fully implemented scientific
data from long term research conducted by the city’s ecologist Vladimir Volkov.

In Korolév six “principles” for a more sustainable development were pro-
posed, each one calling for a system of actions to implement ecological plan-
ning, and aiming to reach the implicit objectives that each principle intended.
According to the original notion of SD, the principles, their objectives, and the
related actions propose a strategic approach that tries to make ecological, eco-
nomic and human aspects work together (Tab.).

Table

Scheme of principles for local EKorolév SD
and related actions

6 principles of sustainable Actions to implement
development ecological planning
Save and improve ecological network Maintain the ecological infrastructure at all scales.

Policies for Ecological Connectivity at Different Levels
Projects to Mitigate Landscape Fragmentation

Closing the Cycles: Environmental Prevent flooding

resources management Provide New Recreational Places

Complete Water and Waste Cycles

Natural resources management Maintain the Reserves
Provide opportunities for Education & Recreation
Organize the Activity at Different Scales

Edge design Manage the Transition from Urban to Country and Nature
Reuse Abandoned, Residual, and Waste-lands
Establish Urban Agriculture

Sustainable Housing Save Resources with Smart Buildings
Reuse Abounded Buildings for Collective activities
Balance Density and Social Needs

Risk management Policy of Land-Use to prevent Hydro-geological Risk
Save Public Health by managing Ecological Resources
Manage the Industrial Risk
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On closer inspection of the proposed principles, some implicit objectives and
disciplinary topics emerge:

- Save and improve ecological network means the recognition of the environ-
mental structure of the place, and claims for actions aiming to maintain it,
facing the fragmentation and improving the connectivity.

- Closing the Cycles: Environmental resources management recalls the need for an
adequate management of scarce resources, in a sort of symbiosis among people
and environment, where this can also provide places for implementing a new,
better “sociability”. Actions are mostly related to the management of rain and
storm water, and to the lifecycle of the “second matters”.

- Natural resources management: the Natural Park is shared by Korolév and the
Moscow Metro Region. Along its edges, anthropogenic pressure is threaten-
ing the natural resources and their maintenance; at the same time, the lack
of recreational and educational places can threaten even more by increasing
anthropogenic pressure on the environment, calling for actions that can bal-
ance these antagonistic needs.

—  Edge design faces the transition between urban and rural, urban and natural,
by interposing forms of buffer zones in which each function is gradually in-
cluded and “absorbed” by the ecosystem.

- Sustainable Housing not only calls for the need to avoid soil consumption by
regenerating wastelands, brownfields, neglected or abandoned areas: it also
calls for a stormwater drainage system to provide new recreational areas, and
design devices to save energy and scarce resources, and to avoid monotony in
housing by balancing density and social needs.

- Risk management faces either adaptation to flooding and the management
of stormwater or industrial risk (many factories related to aero-spatial and
military technologies are located in Korolév) and consequent nano-particle
pollution.

Implementation of the EKorolév project might have a different strategy and tac-
tics. The most reasonable in given conditions is to improve certain places and ele-
ments that are meaningful and coherent with the whole project, and can be imple-
mented by the city’s Green service. Also, the highways were improved and have taken
a part of the traffic load from the national park. One attractive proposal by EKorolév
was to create a recreational area on the Green space over the covered water supply
channel. Though even a good project is not easy to implement in a living city. It is well
known that the municipal government usually has independent tactics and impor-
tant tasks that should be done tomorrow. This explains the importance of the small
scathes’ figures in our article as it is language of the project. Words are good to give
names to principles and pictures to demonstrate options of their implementation.

The six principles, and the actions to implement them, match together in
a sort of Strategic Master Plan (Fig.) that shows their localization and how they
can match and work together.

The Master Plan is accompanied and better detailed with other visuals, in
which every single idea is represented by sketches, graphics, photo-simulations
and suggestions. For the public audience a PPT presentation was also provided,
helping with images, slides and animations.
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Figure

Original cover for the EKorolév SD project
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The main theme is the resources management:

- for natural resources, this is addressed in talking about Losiniy Ostrov Nat-
ural Park and its edge in touch with the urban fabric, and talking about
connectivity;

- for energy, this is addressed in talking about sustainable housing, paying at-
tention to bio-climatic design, and to the life cycle of buildings, infrastructure
and urbanized land;

- for materials, paying attention to the lifecycle and the system dynamics re-
lated to waste production;

- for water, it is treated in small catchment areas — that provide not only sus-
tainable drainage, but also recreational areas — and with waste-water treat-
ment plants that can also provide areas for educational and recreational
purposes
The second topic is the safety of population, treated using risk management:

- for industrial heavy metal pollution, mainly using the green infrastructure to
mitigate it;

- for flooding — which should be strongly considered in the face of global Cli-
mate Change (IPCC, 2014) - by designing a network of channels, paths for
the water, and places to accumulate it, also providing recreational areas sur-
rounded by new more sustainable districts
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The real results: local responses

The final project was submitted to the mayor and the administration, ex-

perts, students and teachers from several Moscow region high schools, and was
published bilingually in Moscow the following year once the practice part in
Sardinia had been completed. The EKorolév project was also presented at several
conferences, professional meetings and the architecture biennial.

The large scale of the EKorolév project and its multi-dimensional presenta-

tion gave both theoretical and instrumental results:

The EKorolév project demonstrates an ensemble of principles that need to
be implemented simultaneously: “one by one” tactics bring more conflicts
than results.

Urbanization is maybe the most complex system created by humans: the
transformation of such systems needs to be firstly modeled, and the best
scenario with the lowest risk should be chosen.

EKorolév is a project with low ecological risks in the long term and could be
used as a prototype of the ecopolis mode of urbanization.

EKorolév states that a coherent co-evolution of society and nature is pos-
sible and needs to be scientifically modeled and implemented in regional
and urban planning, as in human way of life and everyday philosophy and
practice.

In the given conditions Russia needs to design strategies of urbanization
and choose an ecological mode for new and old cities.

“Humanity is not able to jump out from Nature” (N. Baransky motto),

“Build inclusive, safe and sustainable cities and human settlements” (IIS, 2014):
towns need to take care of nature, as it was underlined in the UN GA in 2015.
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