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Ladies and Gentlemen,
TEEB (The Economics of Ecosystems and Biodiversity) is an international project which
demonstrates the economic value of nature, and hence its great social importance.
The project is supported by the European Commission, the United Nations Environment
Programme, as well as the governments of Great Britain, Germany, Netherlands,
Norway, Sweden, Japan and Switzerland. I join in the support for this initiative by
providing patronage over the Sendzimir Foundation project “Ecosystem Services for
Sustainable Development of Cities”.
The guide “Nature in the city. Ecosystem services — untapped potential of cities”
is very important from the perspective of practitioners managing Polish cities. It is based
on Polish experience, referring at the same time to the best knowledge and examples
from abroad. The translation of the ideas promoted by the TEEB project to the Polish
specificity deserves particular recognition.
The publication that you have in front of you has the official status of the “Polish
TEEB Guide for Cities.” Let’s implement this knowledge in an effort to use the potential
of nature to ensure a higher quality of life in Polish cities. Let’s remember that we are all
beneficiaries of nature and all depend on its condition.
I invite you to read the guide,
Janusz Zaleski
Chief Nature Conservator
Undersecretary of State
Ministry of Environment

Bartosz Wackermann: No birds allowed
First place in the Contest “Nature in the City”

This publication was prepared under
the “Ecosystem Services for Sustainable
Development of Cities” project. One of the
project’s components was also the Photo
Contest “Nature in the City”, organized by
the Sendzimir Foundation and the Center
for Promotion and Development of Civil
Initiatives OPUS.
The photos awarded in this competition
are presented in the guide. They can
also be seen in the contest gallery
at <www.uslugiekosystemow.pl>.
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Introduction
If we ask city residents where they would most like the basic principle of sustainable development. By takto live, the majority would probably express a prefer- ing care of nature we provide ourselves with the ability
ence for places close to green areas. Therefore, protests to access the stream of its benefits. If we allowed naagainst the removal of trees from public spaces should ture to become degraded, we would not be able to recome as no surprise. These protests show town authori- place some of those benefits at all and the replacement
ties that it is necessary to place a higher importance on of others would be enormously expensive. Contemponature, and this is a task both for the environmental rary economic analysis allows us to include ecosystem
protection department, as well as for the decision mak- services in efficiency analysis, which in turn allows
ers involved in urban spatial planning and individual for the inclusion of nature’s value in decision making.
The widespread and effective
developments. The fact that representatives of departments oth- By taking care of nature we provide ourselves use of nature valuation tools and
er than environmental protection with the ability to access the stream of its ben- methods in decision making is
fail to appreciate the significance efits. If we allowed nature to become degraded, one of the urgent challenges facof urban greenspace greatly limits we would not be able to replace some of those ing sustainable development, and
the ability of the environmental benefits at all and the replacement of others not only in Poland. In response to
protection department to achieve would be enormously expensive.
this challenge, we have prepared
its primary goals.
the third issue of the Sustainable
The decision making processes that concern urban Development Applications journal in the form of a guide
development often require that tradeoffs be made be- on the application of ecosystem services for the benefit
tween nature conservation and the development of in- of urban sustainable development. This guide is aimed
frastructure and buildings. In such decision making, primarily at local government representatives responsithe role of greenspace is often neglected or downplayed, ble for spatial planning, infrastructure, transport, strain effect being brought down to “flowers and butter- tegic planning and of course development, and indeed
flies” that only few people care about. Meanwhile, ur- anyone else whose decisions will have a bearing on urban ecosystems have extremely important functions, ban ecosystems. Thus the information we provide here
and the benefits to people that result from those func- should also be of interest to those who deal with urtions are often described as ecosystem services. It is ban issues and quality of life in cities.
not without reason that nature is sometimes called
This guide was inspired by activities within the
a “factory at work”.1
framework of an international project: The Economics
The ecosystem services concept emerged from a need of Ecosystems and Biodiversity (TEEB). The project
to justify nature’s significance in order to help make aims to draw attention to the benefits that people obthe difficult decisions inherent in economic develop- tain form nature and highlight the growing cost of bioment and spatial planning. The understanding of the diversity loss and ecosystem degradation. The project is
scope and diversity of benefits provided by nature al- also concerned with identifying the practical steps that
lows a more rational management of natural resourc- need to be taken in order to realize the potential that
es. Effective management of what is in our hands is ecosystem services have for sustainable development. The
1 These issues have been highlighted in important European documents, such as the European Landscape Convention, adopted by the Council
of Europe in 2000 or the EU biodiversity strategy to 2020 Our life insurance, our natural capital adopted in 2011. They also constitute the basic
assumptions of the New Charter of Athens – a vision of 21st century cities, adopted in 2003 by the European Council of Spatial Planners.

Introduction

Sendzimir Foundation received official approval from
the TEEB project coordinators for this initiative, and
consent for this guide to be called the first TEEB initiative in Poland, hence the title Polish TEEB Guide for
Cities. Additionally, the Sendzimir Foundation translated into Polish the TEEB Manual for Cities that had
been produced within the international TEEB project.
Using examples from across the world, the manual presents a 6-stage approach which makes it possible to include ecosystem services in the policies and decision
making processes in city planning.

Both guides were published as part of the Sendzimir Foundation’s Ecosystem Services for Sustainable Development of Cities project (2011–2012). Two studies
were carried out within this project and their results
are reported in this guide. Furthermore, the participants of the international Summer Academy Challenges of Sustainable Development prepared a report for the
Polish city of Lodz about its application of ecosystem
services’ potential. In July 2011, the Sendzimir Foundation organized an international scientific conference
on the value of urban ecosystem services, attended by

AWARENESS of

THE BASICS
of urban ecosystem
service management

The essence
• Why is it worthwhile to
deal with urban nature?
• What kind of benefits
does it provide us with?
• Which ecosystems
provide benefits and
how?
→ First article

EXAMPLES
of ecosystem
services and their
significance for
town development

EXAMPLES
of solutions in urban
ecosystem service
management

The barriers
• What hinders the
protection of urban
nature?
• What administrative
and social factors are
responsible?
• How can the barriers be
overcome?
→ Second article

Value
• How can the value
of urban nature be
assessed?
• What methods should
be used?
• How to interpret the
results?

→ Third article

→ Fourth article

Urban trees
• Street trees
• Trees in parks and other green spaces
• Urban forests
• Influence on health, microclimate,
air quality, town image, energy
conservation and many more

Urban water
• Rivers
• Water reservoirs
• Waterside areas
• Flood protection, recreation,
influence on microclimate, space
aesthetics and many more

→ First and fourth article

→ Fifth article

Good practices in ecosystem service management
• How do other cities take advantage of the potential of ecosystem services?
• What economic and legal mechanisms are being used for this purpose?
• What actions are non-governmental organizations undertaking in this respect?
→ Good practices
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Cooperation
possibilities
• Who to cooperate with?
• How to cooperate?
• What is the significance
of residents’
participation in decision
making?

 

globally recognized researchers in the topic. The Sendzimir Foundation is also cooperating with ICLEI – Local Governments for Sustainability, an international
association, and is part of an international network of
non-governmental organizations committed to making European cities greener. The Sendzimir Foundation carried out participatory workshops concerning
the significance of greenspace in Lodz and continues
to promote the idea of creating a model Coalition for
the Sustainable Development of Lodz. It would comprise organizations, companies and institutions which
represent the three socio-economic sectors and are interested in collaborative action on the city’s sustainable
development. The publications mentioned above, conference materials and description of our project can be
viewed on the Sendzimir Foundation’s website, as well
as the site www.uslugiekosystemow.pl which was created to promote ecosystem services in Poland.
The structure of this guide makes it practical and
efficient to use. The sequence of articles herein covers
the key issues related to the use of urban ecosystem services – their interrelationships are shown in the figure
on the previous page.
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Urban ecosystem
services
Jakub Kronenberg, University of Lodz

The benefits provided by nature to society and the economy
are termed ecosystem services. It is a novel approach that
links the economy, society and environment and shows that
nature conservation is based on solid economic principles.
The scope of benefits derived from the environment (from
supplying us with basic goods, regulating our surroundings
and meeting our cultural needs, to providing us with habitat)
demonstrates just how rudimentary our dependence on the
well-being of the environment is. Trees are an element of
urban ecosystems that illustrate these dependencies particularly
well, while at the same time being highly familiar to urban
residents and extensively studied in the topic of interest.
Keywords: ecosystem services, man and the environment,
benefits provided by nature, management of the natural
environment, urban trees

Urban ecosystem services

Introduction
When buying a refrigerator, people usually do not ponder the number of construction elements, types of plastic used for its production or other such details. That
is why sellers do not refer to such nuances when trying to sell their product. Instead, they focus rather on
the benefits that the commodity is to provide us with,
such as keeping our products fresh, ensuring our comfort and our home’s aesthetic look, or even allowing us
to save a certain amount of money compared to other (especially older) models. In comparison, when addressing the environment and the need to protect it,
environmentalists typically refer to lists of bird, tree or
mammal species and the complex interrelationships between organisms, using terms such as biodiversity and
trophic network which are not clear to everyday people. Similarly to the technicalities of refrigerator construction, such details do not convince most users of
nature to protect it (Mander et al. 2011). However, all
of us use nature and take advantage of its services, regardless of whether we are aware of it or not. A change

in perspective, from details that few will find interesting to key information on the meaning of nature in
the quality of our lives, can lead to a paradigm shift
towards nature protection, as well as a better understanding and support of it.
The increasingly popular concept of ecosystem services allows us to see from this new perspective. Ecosystem services are the benefits that we obtain from
the environment. Naturally, in order for the environment to provide us with these benefits, it itself needs
to be protected. This protection is not motivated by
an altruistic belief that some mechanisms, which we
do not really understand, need to be protected, but an
egoistic need to meet our own interests. If we allow
the environment to degrade, we will lose the opportunity to use its services and, as a result, the quality of
our lives will decrease. Actions aimed at nature conservation should therefore be perceived as investments
with a particular rate of return. For example, scientists
calculated that every dollar spent on New York street
tree management provides the city with 5.60 USD of
benefits. However, we can only find out what the rate

Table 1. Ecosystem services – classification and examples (Millennium Ecosystem Assessment 2005, pp. 40–45)
Supporting
(habitat-related)

• Soil formation
• Photosynthesis and primary production
• Biogeochemical cycle (cycling of nitrogen, carbon, sulfur, phosphorus and others)
• Hydrological cycle

Provisioning

• Food (wild plant and animal products, honey, herbs)
• Water
• Medicines
• Durable materials (wood, natural fibers)
• Fuels
• Industrial products (oils, wax, rubber, perfumes, dyes)
• Model for the production of analogous synthetic substances
• Genetic resources

Regulating

• Climate regulation
• Waste absorption
• Purification of soil, air and water
• Erosion control
• Transfer of biological material (e.g. pollination)
• Protection against UV radiation
• Attenuation of extreme weather events
• Disease control

Cultural

• Recreation, tourism, aesthetic and educational functions
• Cultural, intellectual, spiritual inspiration
• Tranquility, calm, relaxation
• Social relations, sense of place
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of return is by assessing the value of ecosystem services and their management costs, an issue that will
be discussed further in a separate article. In order to
provide their services, urban ecosystems require appropriate management and often revitalization, also
contributing to the creation of many local workplaces.
This introductory article will take a closer look at
the concept of ecosystem services and their classification, with particular reference to their significance in
urban management. We will also discuss the urban
ecosystem which has received the greatest attention
in this guide: urban trees.

Ecosystem services and their
classification
Ecosystem services are the benefits that people receive
from ecosystems (Costanza et al. 1997; Millennium
Ecosystem Assessment 2005; Fisher et al. 2009).
The term is associated with natural capital, which in
this case corresponds to ecosystems. These services
are a stream of benefits, while natural capital is the

constituents of well-being

ecosystem services
provisioning
• Food
• Fresh water
• Wood and fiber
• Fuel
• ...

supporting
• Nutrient cycling
• Soil formation
• Primary production
• ...

resource that generates this stream. An ecosystem is
defined as “the totality of interrelated organisms inhabiting an area, together with their abiotic environment” (Weiner 2003, p. 190).
The most widely used classification of ecosystem
services was proposed in the Millennium Ecosystem
Assessment (MEA), a global research project report
published in 2005 that comprised a summary of the
then current knowledge on the state of the global environment (table 1, figure 1). The report placed particular emphasis on the link between ecosystem services
and quality of life. If people were better informed on
the benefits derived from urban nature, social support
for its protection would be greater, including the support of decision makers.
Nature’s potential to provide these services depends
on the state of ecosystems, which – according to MEA
– is rather poor on a global scale, particularly as a result of human activity which has reduced biodiversity. In other words, by degrading the environment we
are decreasing its potential to provide us with services. Environmental degradation through its exploitation
does provide some benefits, but also incurs losses. Once

regulating
• Climate regulation
• Flood regulation
• Disease regulation
• Water purification
• ...
cultural
• Aesthetic
• Spiritual
• Educational
• Recreational
• ...

life on earth — biodiversity

security
• Personal safety
• Secure resource access
• Security from disasters
basic material for
good life
• Adequate livelihoods
• Sufficient nutritious food
• Shelter
• Access to goods
health
• Strength
• Feeling well
• Access to clean air
and water

freedom of choice and
action
• Opportunity to be able
to achieve what an
individual values doing
and being

good social relations
• Social cohesion
• Mutual respect
• Ability to help others

Figure 1. Ecosystem services and the quality of life (the thicker the arrow, the stronger the influence; the lighter the color of the arrow,
the lower the possibility of replacing the service with man-made products) (Millennium Ecosystem Assessment 2005, p. 50)
Sustainable Development Applications no 3, 2012 | 15
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aware of the range of environmental services provided, study refer to the UK, they can be readily extrapolatwe are able to conduct a more complete analysis of eve- ed to other countries (box on p. 17).
ry decision in terms of the related costs and benefits.
When applying the concept of ecosystem services to
the decision making process, it is worth remembering Urban ecosystem services
that every ecosystem provides many different services
at a time. It is therefore impossible to protect individu- The importance of urban nature has been understood
al services separately because their availability depends since ancient times, e.g. in the Byzantine Empire (Baron the functioning of ecosystems as a whole including thel et al. 2010). Paintings and structures that stand
their many interrelated components. However, ecosys- to this day, such as famous palaces and gardens, e.g.
tem management can be oriented towards the provision the Alhambra, are testimony that gardens were in fact
of certain services and to this
created in towns through all the
end even market mechanisms, When applying the concept of ecosystem ser- ages (Ptaszycka 1950). Green arsuch as payments for ecosystem vices to the decision making process, it is worth eas served first and foremost aesservices, are often used.
remembering that every ecosystem provides thetic purposes, but also providThe concept of ecosystem many different services at a time. It is there- ed water. However, since most
services appears more and more fore impossible to protect individual services old towns were densely built, offrequently in scientific publica- separately because their availability depends ten within city walls, very little
tions and reports aimed at aid- on the functioning of ecosystems as a whole space was left for greenery. The
ing the political decision making including their many interrelated components. first documented cases of trees
process. The biggest internabeing planted along streets and
tional undertaking of this sort after the Millennium urban canals come from 17th century Dutch towns.
Ecosystem Assessment was The Economics of Since then cities expanded and trees became comEcosystems and Biodiversity project (TEEB). TEEB ponents of avenues, boulevards and promenades. Inwas initiated at high and international level (by German dustrial development in the 19th century led to the
and European Union authorities), and received institu- reduction of urban space reserved for nature and subsetional support from the United Nations Environment quent deterioration of the quality of urban life, which
Program (UNEP) and many other organizations in turn caused public health workers and doctors to
(European Commission, government authorities of call for the planting of more trees, citing their sanseveral developed countries, and the IUCN). TEEB itary and hygienic benefits, alongside their aesthetplaced particular emphasis on the need to valuate ec- ic functions. In the post-war era, the significance of
osystem services in order for the benefits associated trees for human well-being (including urban air qualwith nature conservation to become more obvious for ity and climate regulation) became more and more
most decision makers used to working with econom- recognized. This led to the creation of urban norms
ic categorizations. A series of publications within the which included, among others, greenery-related inframework of the project presented relevant solutions dicators (Kosmala 2008).
It was in the 1990s that experts began to address
adapted to the needs of different decision makers. The
Sendzimir Foundation published a Polish translation urban nature in the context of ecosystem services
of the TEEB Manual for Cities comprising the main (Bolund and Hunhammar 1999). Separate chapters
conclusions of the TEEB project from the perspective were dedicated to this topic in all major publications
of applying ecosystem services concept in urban man- in the field (MEA: McGranahan et al. 2005; TEEB:
agement (TEEB 2011).
Robrecht et al. 2010; UK NEA: Davies et al. 2011).
Similar initiatives have been undertaken in indi- Each of these publications emphasized that the qualvidual countries, towns and other administrative units ity of life in a city depends not only on urban ecosysaround the world. The most ambitious of these projects tems, but also ecosystems surrounding the city (figure
was the UK’s National Ecosystem Assessment (UK 2) which provide food and water, purify the air, creNEA 2011). Although the main conclusions of the ate recreational opportunities, etc. Importantly, all of
16 | Sustainable Development Applications no 3, 2012
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The key messages of the UK National Ecosystem Assessment (UK NEA 2011, p. 5)

1. The natural world, its biodiversity and its constituent ecosystems are critically important to our well-

being and economic prosperity, but are consistently undervalued in conventional economic analyses
and decision making.

2. Ecosystems and ecosystem services, and the ways people benefit from them, have changed markedly in the past 60 years, driven by changes in society (population growth, technological development,
globalization, changes in consumption patterns).

3. The UK’s ecosystems are still delivering some services well, but others are in long-term decline.

Reductions in ecosystem services are associated with declines in habitat extent or condition and reductions in biodiversity.

4. The UK population – and consumption – continues to grow. This translates into increased pressures
on the environment and is particularly significant in the context of climate change.

5. Actions taken now will have consequences far into the future for ecosystems, ecosystem services and

human well-being. It is important that these interrelationships are well understood, so that we can
make the best possible choices, not just for society now but also for future generations. Ecosystem
service valuation plays a key role, enabling more conscious comparisons of the total costs and benefits of analyzed decisions.

6. A move to sustainable development requires an appropriate mixture of regulations, technology, financial investment and education, as well as changes in individual and societal behavior and the adoption
of a more integrated approach to ecosystem management where different stakeholders are engaged in
an open dialog and cooperation.

the ecosystems in question are interrelated and their
service providing capability often depends on these
relationships. For example, green additions into town
areas – such as parks, cemeteries and allotment gardens – have created aeration, ecological and transportation channels (for non-motorized transport) which
link the city with its rural surroundings. Apart from
ecosystems presented in figure 2, towns have also often experienced spontaneous growth of greenery in
their neglected post-industrial or post-military areas
(where new green urban areas could also be created
relatively easily), as well as new approaches to greenery, such as green roofs and walls (figure 3).
Although nature in a city center provides less services which are also less diverse when compared to ecosystems outside of the city, they still play a key role

in meeting the needs of residents. In fact, it turns
out that the economic value of ecosystem services increases as distance from the city center decreases. In
the UK, recreational services provided by tree-covered areas in cities or their immediate vicinity were
valuated much higher than similar areas located further away from cities (UK NEA 2011). This finding
provides clear justification for the need to preserve
and plant forests near towns, and anticipates potential economic benefits that may be incurred. On
a similar note, the preservation of existing green areas should be a priority because they encourage sustainable urban development. This applies to all types
of urban ecosystems, including those wrongly perceived by some municipal authorities (e.g. allotment
gardens) as “inconsistent with development needs”.
Sustainable Development Applications no 3, 2012 | 17
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Figure 2. Examples of ecosystems which provide cities with services: all ecosystems (urban and non-urban) presented in the figure are interrelated and crucial for the quality of life in cities

Figure 3. The headquarters of the European Environment Agency in Copenhagen
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Urban nature is often said to play an ancillary
role in that it provides man with services. However,
if this is to be the case, we must take care of nature
and create conditions that will allow it to serve us.
This is the kind of conscious management of nature
that we have in mind when thinking about sustainable development. By reducing the amount of green
areas, cutting down trees and covering what spaces
are left with concrete, we are destroying these services (figure 4).
We will discuss here the link between the state
of nature and the potential of ecosystems to provide
services, as well as the issues that typically preoccupy urban decision makers by using five examples.
A separate paragraph is dedicated to each of the following examples: the influence of the environment on
health (a basic category of the quality of life); spatial
planning; transport; social capital; and city image.

Ecosystem services and health
Environmental health indicators, which illustrate
changes in residents’ health caused by changes in their
environmental quality, are an indication of the quality
of urban life. These indicators are especially linked to
regulating ecosystem services. In addition to managing
existing environmental resources in accordance with
the principles of sustainable development, humans can
also improve environmental health indicators by creating new ecosystems in the form of so-called green infrastructure (Tzoulas et al. 2007). This approach may
include the revitalization of degraded ecosystems, e.g.
urban rivers, creating new, even if small, green areas or
ensuring the maximum availability of permeable surfaces. Interestingly, de-sealing of urban spaces (through
the use of greenery and even parking spaces with permeable drain grates instead of concrete bricks) helps

Figure 4. Dabrowski Square in Lodz, Poland
Comparison of the view in the late 1970s and early 1980s, and currently, after the “revitalization” in
2010. Unfortunately, this is not an isolated case because throughout Poland, renovation and redevelopment works are accompanied by the replacement
of long-standing green areas with paving stone or
other impervious surfaces. Such changes disrupt the
water cycle and contribute to increased outflow into the sewage and drainage system with increased
urban flood risk, as well as increased vulnerability
to extreme weather events due to an increase in the
urban heat island effect. Public space without greenery loses its appeal to residents because instead of
improving the quality of life, public redevelopment
funds can diminish it in this way. Nature restoration is, unfortunately, much more expensive, more
complex and time-consuming than plant removal.
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to increase humidity, improve the microclimate and
reduce the amount of harmful dust and other pollutants, it also reduces demand for urban water and sewage infrastructure. A number of studies (e.g. Payne et
al. 2005) have confirmed the beneficial influence of
greenspace on urban residents’ health, such as encouraging increased physical activity and the ability to relax more quickly.
Spatial planning and urban ecosystem coherence

of green areas based on revitalized river valleys that
will allow Lodz residents to benefit from their urban
ecosystem services.
Ecosystem services and urban transport
With regard to transport, it is important to reduce pressure on the environment and health, and to neutralize
its negative impact by making use of nature. Besides,
as already indicated, green areas are used as non-motorized traffic corridors. Urban nature regulates not
only air, water and soil pollution, but also attenuates
noise pollution. Creepers covering acoustic screens
improve aesthetics and the safety of birds (preventing
them striking transparent screens). Moreover, dense
bushes and trees may also act as acoustic buffers and
at the very least play a supporting role. Greenery is also highly significant for traffic calming which will in
turn improve resident safety. The traffic-calming infrastructure may include plants (e.g. plant pots, walls,
lawns) that limit the range of car traffic and even indicate parking spaces (Szczepanowska 2008).

Quality of life is also associated with out-of-window
views, the quality of public space and recreational opportunities in the immediate vicinity of the place of
residence. Therefore, spatial planning is of critical importance, yet an Achilles’ heel of urban management
in Poland. In Western Europe, municipal authorities
are increasingly striving to determine with the maximum precision possible the boundaries of construction and ways of best utilizing certain areas, focusing on limiting new construction and infrastructure
in and around cities. Efforts aimed at counteracting
uncontrolled urban sprawl gave
rise to a new concept of compact Quality of life is also associated with out-of- Green areas and social capital
cities. For example, Stockholm, window views, the quality of public space and
the first to receive the European recreational opportunities in the immediate vi- Social bonds that translate into
Green Capital Award, has main- cinity of the place of residence. Therefore, spa- residents’ social capital are antained this concept as a priority. tial planning is of critical importance, yet an other important constituent of
Stockholm’s municipal authori- Achilles’ heel of urban management in Poland. the quality of life. Social capital
ties take good care of managing
lays the basis for urban developareas already in use (and also by revitalizing unused ment; it allows the building of trust (a prerequisite for
areas) in the city center or its immediate surroundings, cooperation) and unleashes the potential of collaborathereby reducing pressure for development in new ar- tion among people. Green areas play a key role in deeas. In Stockholm, new investments are planned in veloping and maintaining social bonds (e.g. Kuo et al.
areas easily accessible by public transport and with 1998). The Home Zones project in the UK illustratgreat care taken in managing public space (Richels- ed this very well. The project included the creation of
en and Søhuus 2010). Such actions must include the new public spaces in British housing estates, in parcoherence of urban ecosystems that enable local cli- ticular reclaiming street spaces for residents by calmmate and water cycle regulation, provide habitats and ing traffic and creating places where people could meet
facilitate migration (a continuity of ecological func- and spend time.
tion), create recreational opportunities and develop
A campaign in August 1996 in the Methleys comtransport corridors (for non-motorized transport). munity in Leeds became one of the landmark moments
In Lodz, the Blue-Green Network, proposed for the in the evolution of the Home Zones concept, when 800
city by the European Regional Centre for Ecohydrol- m2 of a community street were covered with soil and
ogy under the auspices of UNESCO, is one exam- grass to encourage residents to use the space for recreple of urban spatial management that employs eco- ational purposes (figure 5). The event was received ensystem services. It assumes the creation of a network thusiastically by residents and widely commented on
20 | Sustainable Development Applications no 3, 2012
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in the British media, contributing to the promotion of
the Home Zones concept, which has also been applied
to other countries <www.homezones.org>.
Planting trees and taking care of them later on yields
similar results in the community. The strongest bonds
develop when neighbors plant trees with their own
hands (with official permission from relevant authorities) because the community then feels responsible
for the trees, as opposed to situations when trees are

Figure 5. The Methleys neighborhood in Leeds,
United Kingdom
Devised through the initiative of the Heads Together group, Transport 2000 and the Children’s
Play Council, a recreational area for residents was
created over one weekend in August 1996, when
eight hundred square meters of turf were laid on
a neighborhood street. The event led the way towards the creation of one of the first Home Zones
in the neighborhood (in 2003). The Home Zones
movement aims to find balance between drivers of
motor vehicles and the other road users, the pedestrians, cyclists and residents. The arrangement between traffic and space forces drivers to drive more
carefully and slowly, while benches, flowers, playgrounds, street lamps, fences and trees in transformed streets provide residents with many additional benefits. Thus, the neighborhood becomes
more beautiful and real estate prices increase.

planted on the same spot only by municipal authorities (Sommer et al. 1994).
Image-related aspects of greenery
The environment also influences the image of a city.
Growing competition between cities striving to lure
new investments and creative residents includes, among
other things, the indicators of environmental health
Sustainable Development Applications no 3, 2012 | 21
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discussed earlier and the quality of public space (cf.
PwC 2011). Aware that green areas mean a lot to people and that they are willing to pay to live in greener
neighborhoods, nearly all developers cite greenery in
their marketing of new homes. Municipal authorities
should also recognize this and promote greenspace in
public areas in order to increase the city’s attractiveness
for residents and visitors alike. In particular, neglected
and grey cities may attempt to use greenery’s beneficial
role to improve their image, as exemplified by several
cities in the Ruhr region (e.g. Bottrop and Dortmund).
Polish cities could also make use of green infrastructure elements, such as green courtyards, green walls
and roofs, rows of trees or at least develop temporary
mini-parks to replace derelict or demolished buildings.
A city’s image could be improved particularly by
the use of novel, appealing forms of greenery, which
might generate media interest and become tourist attractions (figure 6). It is worth highlighting here that
there are contests in this which create opportunities for
the promotion of competing cities, such as:
• European Green Capital Award – a competition

Figure 6. Out-of-the-ordinary use of greenery
that draws attention to a place
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run by the European Commission for cities making a contribution to broadly defined environmental protection;
• European Capital of Biodiversity – a competition
organized by Deutsche Umwelthilfe in cooperation with i.a. the ICLEI and IUCN;
• Entente Florale for the greenest and most floral
European town;
• Tree City competition in the USA;
• plus the growing number of awards and contests
in individual countries.
Participation in European Union programs aimed at
protecting urban nature or international organizations
acting in this field offers another important promotion
opportunity. The Polish cities which have been particularly successful at taking advantage of this opportunity
include Bydgoszcz and its river revitalization projects,
and Katowice, the only Polish member of ICLEI, an
international association of local governments officially committed to sustainable development. Caring
for the environment even has political benefits: for example, the mayor of Washington, D.C. won elections
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with the slogan “more trees – more votes”, promising residents’ health. However, trees also influence urban
to reinstate lost street trees in the city (Szczepanowska living conditions in other ways, e.g. by preventing the
2007, pp. 255–256).
formation of so-called heat islands (areas covered by
Because humans depend on the natural environment trees and water bodies have the lowest average temwhere certain components are interrelated, all of the peratures in a city and reduce temperatures in their
issues discussed above are closely related. Moreover, surroundings). In Polish cities, these and many oththe creation of a coherent urban natural system multi- er services provided by trees have not received the atplies its positive effects for humans. The failure to rec- tention they deserve thus far. As a result, insufficient
ognize nature’s value has been a serious problem for attention has been paid to the living conditions of urrational urban management, which, indeed, has been ban trees, such as the condition of soils from which
consistently reiterated in the conthey absorb water and nutrients
clusions of relevant conferences Long-term urban tree maintenance is an ob- or the space needed for their root
(e.g. Oleksiejuk and Jankowska vious prerequisite for sustainable development system. Yet achieving the bene2006). In the next article, the because it provides an opportunity for future fits (services) discussed above rebarriers that urban ecosystem generations to benefit from their services.
quires actions that are adjusted to
services face are discussed more
the needs of managing the plant
extensively. Furthermore, a collection of good prac- life that grows in various urban environments. This in
tices on sustainable management of ecosystem servic- turn requires costs to be met, as well as professional
es is presented at the end of this guide. Below we will knowledge and the cooperation of experts in different
take a detailed look at the services provided by trees as fields of urban economics alongside the participation
a particularly well-recognized element of urban nature. of local authorities and residents. Without such actions
these benefits will not be realized.
Table 2 contains examples of urban tree services.
These services can be provided – to a varying degree
Services provided by urban trees
– by both by parks and urban forests, as well as inTrees are an element of urban ecosystems which are dividual trees and small groups of trees.
The services that have been discussed above are
especially perceptible and visible, dear to everyone due
to direct contact with them. They provide an immense reflected in the value that city residents assign to
number of services and their existence is linked with trees, to which we will return in the fourth article
other components of the urban ecosystem (especial- of this guide. Trees can be planted with the intenly water, air and biodiversity). Long-term urban tree tion of achieving certain benefits (listed in table 2)
maintenance is an obvious prerequisite for sustaina- and sometimes on a large scale. For example in the
ble development because it provides an opportunity US city of Sacramento, local authorities and an enfor future generations to benefit from their services. ergy company promoted planting trees mainly out of
Out of all elements of urban nature, most publications consideration for the shade they provided and the rewill probably have been devoted to trees. A great deal sulting reduction of energy use for air conditioning.
has been written about the benefits that people ob- Studies carried out in the city confirmed that approtain from trees (cf. especially Szczepanowska 2001; priately planted trees could decrease air conditioning
Szczepanowska 2007, pp. 175–214). Trees therefore costs by 30–40%. These actions were part of an exserve as an example in the investigation of a host of is- tensive campaign to promote energy efficiency that
aimed at putting aside plans to build a new electricisues related to the management of urban nature.
Although trees provide urban residents with many ty power station. The improvements in quality of life
different services, discussion on this topic has large- in the city were an additional gain, and the perceived
ly concentrated on a short list of benefits such as aes- benefits subsequently contributed to increased support
thetics, shade, temperature regulation and air purifica- for other environmental protection activities (Sumtion. The absorption of pollutants is perhaps the most mit and Sommer 1998). Business benefits may also
significant of these benefits that are directly related to be achieved in a more direct way: studies concluded
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Table 2. Services provided by urban trees

Supporting
(habitat-related)

• Habitat and food base for animals
• Photosynthesis
• Retention of water in the land

Provisioning

• Provision of wood and mistletoe
• Provision of fruits and nuts

Regulating

• Regulation of air quality (dust retention, absorption of pollutants such as sulfur and nitrogen oxides,
carbon dioxide, sulfuric, hydrochloric and nitric acid fumes, heavy metals)
• Enrichment of air and soil with moisture
• Air circulation (enhancement of vertical and horizontal convection)
• Protection from wind (depending on the height and width of greenery and its distance from the shielded target)
• Creating “cold and humidity islands”, especially in the summertime
• Shade regulation (varying absorption of solar radiation by different species in different seasons)
• Noise reduction
• Secretion of antibiotic substances (phytoncides) with bactericidal, fungicidal and protozoacidal properties
• Biological field (electric charges emitted by assemblages of greenery that are beneficial to human health)
• Protection from snowdrifts

Cultural

• Socio-educational role (active and passive recreation, raising awareness)
• Contribution to space aesthetics (camouflage of unsightly elements, accentuation of architectural beauty)
• Positive influence on health
• Cultural inspiration (see figure 7)
• Strengthening human bonds (especially in the case of planting trees by communities and collaboration
in caring for them)
• Place of recreation
• Psychological bonds between people and trees, a sense of place
• Trees as witnesses to history (see figure 8), especially legacy or veteran trees
• Business benefits (e.g. increased sales in trading districts with trees)

in the USA have pointed to an improved image of
shopping districts with trees (Wolf 2009). Consumers are willing to pay 9% more in small towns and
12% more in big cities for goods purchased in shopping districts with trees (see figure 9). They are also
willing to travel further to do their shopping in places with trees, implying that the level of care provided for trees equates with care for the client. Moreover, a place’s brand can be created by invoking tree
species and their characteristics.
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Conclusion
The benefits of urban nature discussed above indicate
just how necessary nature is from a purely utilitarian
point of view. Protection of nature is therefore justified both economically and socially. In the subsequent
articles the authors focus on what is required for advantage to be taken of urban ecosystem services with
consideration to the removal of barriers to their maintenance, such as through social participation, economic valuation and noting of the links between different
urban ecosystem components, in addition to following good practices. Here we make a short preview of
the most important issues. The practical implementation of the ecosystem services approach in urban management is discussed in the TEEB Manual for Cities
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which has been translated into Polish by the Sendzimir
Foundation (TEEB 2011).
From a practical point of view, management of urban ecosystems requires detailed information concerning their state. Furthermore, ecosystem protection
requires support from society which could stem from
a social understanding of the benefits derived from
nature. Therefore, sustainable management should be
based on an inventory of existing resources, all the
more so because such detailed data is either difficult
to obtain or simply lacking in most Polish cities. An
interesting idea is combining inventory with engaging and educating society. Such large-scale campaigns
in which town residents collect information on urban
ecosystems under the guidance of experts will increase
understanding of the importance of urban nature and

engender support for its protection. Including town
residents in the inventory process has huge significance for nature conservation, probably more so than
the research papers prepared by experts, of which regular residents rarely come across. In order to convince
citizens of the need to protect nature we must invoke
the related benefits, just as those fridge sellers mentioned in the beginning of this chapter would do. It is
also important to engage people in caring for greenery so that they feel that they take ownership of the
trees, benches or meeting places in their area. We can
provide residents with the details of ecosystem functioning only after they become interested in the existence of urban trees.
Knowledge concerning urban ecosystems and
awareness of their significance among residents is

Figure 7. A business and trading center in
Namba Parks, Osaka, Japan
It was built at the site of an old baseball stadium,
between a busy street and railway station. Namba
Parks has commercial functions but also offers tranquility and contact with nature in a densely built
urban area. The whole complex forms a carved canyon with intersecting bridges, numerous balconies
filled with greenery and cascades. A garden extends from street level upwards and is accessible
from each floor.

Sustainable Development Applications no 3, 2012 | 25

Cecylia Malik 365 Drzew, 359 Drzewo, Akacja, 18 09 2010

Urban ecosystem services

Figure 8. Trees as an inspiration for artists: as part of her artistic project entitled 365 trees,
Cecylia Malik climbed a new tree each day for a year

Photo: Jakub Kronenberg

notably associated with an understanding of their economic value. Although nature has no market price, it
has enormous value that we can try to assess in numerous ways. We will discuss this further in a separate article. Familiarity with the services provided by urban
ecosystems would be the first step towards identifying
its economic value. Once we identify this, it will become clear why nature should be considered the most
important sector of the economy, in that it is an extensive production line. In Poland, we need not only

Figure 9. A tree as an “eyewitness” of history
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valuation but also raised awareness of the fact that valuation is necessary for rational decisions to be made:
economic analysis should allow the inclusion of both
the benefits and the costs of the solutions that are under consideration.
Finally, we need to incorporate ecosystems and
their potential to deliver services into decision making
processes in urban authorities and other institutions
(figure 10). The current knowledge should be broadened with the understanding of the value of ecosystems

Jakub Kronenberg

and their services, so that the institutions could create
incentives encouraging other stakeholders to make appropriate decisions. This applies not only to traditional nature protection but also to planning regulations
that limit the possibility of eliminating and degrading
green areas. If their elimination is impossible to avoid,
restrictive requirements concerning the replacement
of these areas with others that provide the same services would need to be put in place. This will enable

sustainable urban development that is based on the
efficient use of cities’ resources. There are numerous
examples of such approaches that can serve as models (such as the good practices presented at the end
of this guide). Actions of this type have been conducted on an especially large scale in many US cities, where various programs to increase the number
of urban trees have been implemented for more than
a dozen years to date.

DECISIONS

Incentives

Actions and scenarios

ecosystems

institutions

Information

Ecological analyses

values

services

Economic and social analyses

Figure 10. Incorporating ecosystem services into decision making (Daily et al. 2009, p. 23)
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Barriers
to preserving urban
trees and ways of
overcoming them
Jakub Kronenberg, University of Lodz

As the numbers of trees in the central districts of Polish towns
and cities decrease, so do the possibilities of using nature as
a source of benefits for people (i.e. the ecosystem services that
trees provide). Industry and growing intensity of street traffic
have had a negative influence on the urban environment and
human health, subsequently increasing social and economic
costs. All of this adversely affects quality of life in city centers
and deepens social degradation in some areas. The phenomena
traditionally discussed with regard to hindering tree growth
in cities are those associated with transport and infrastructure
development, such as soil salinization and desiccation, as well
as air pollution. However, the institutional, i.e. administrative
and social reasons for these phenomena are also worth due
consideration. Negative phenomena can be counteracted by
improving the environment for urban trees and taking advantage
of their services. In order to gain greater insight on the barriers
to preserving trees in cities, the Sendzimir Foundation surveyed
a number of experts. The results of this study are presented here.
Keywords: urban ecosystem services, urban trees,
institutional analysis, urban nature management

Barriers to preserving urban trees and ways of overcoming them

Introduction

Study description

In the early 1970s, the Los Angeles authorities plant- In order to learn of the barriers to realizing the potened 900 trees and shrubs along the main boulevard. tial of ecosystem services for urban sustainable develBased on a criterion that city residents should be pro- opment, we conducted a study on the barriers to previded with “nature” at the lowest cost, the trees and serving city trees. As mentioned in the previous article,
shrubs were made of plastic. Plastic nature required trees are a particularly common element of urban ecoless space and was cheap to maintain and yet it was systems and the benefits that they convey to people are
deemed equally appropriate to meet the need for “con- relatively well known. Therefore, the problems related
tact with nature” that had been expressed by the city’s to preserving urban trees and those hindering the use of
residents (Tribe 1974).
urban ecosystem services should have a common origin.
In 2006, over three decades later, the Million Trees
The focus of the study was on trees along streets,
for Los Angeles project was launched. It was estimat- within housing estates and next to buildings since
ed that approximately 2.5 million new trees could be these are the most exposed and least protected from
added to the nearly 11 million trees already standing, the negative impacts of urban activity. They are alabout half of which (1.3 million) could be planted rela- so the most visible, since anyone who goes out on the
tively easily. Estimates showed that an additional mil- street comes across them. The number of street trees and
lion trees would bring the city
trees in housing estates in Polish
1.33 billion dollars in 35 years Barriers to preserving trees in the city are not towns is thought to be decreaswhere tree mortality was high absolute and depend on a number of circum- ing, but in most cases detailed daand 1.95 billion dollars where stances. What was once perceived as a barrier ta still needs to be collected. The
tree mortality was low (a turn- loses significance if we consider the scale and study focused mainly on large citover of 38 and 56 dollars per diversity of services that trees provide to ur- ies, primarily those with a population exceeding 100,000 residents,
tree, respectively). These bene- ban residents.
fits relate predominantly to the
but also encompassed towns of
improvement of public space aesthetics, reduction of 50,000–100,000 residents.
Most debates concerning urban tree-related issues
stormwater runoff, energy conservation, improvement
in air quality and reduction of carbon dioxide emis- concentrate on the phenomena hindering tree growth
sions (McPherson et al. 2011). Residents, entrepre- which are related to transport and infrastructure deneurs and other stakeholders have been encouraged to velopment (e.g. soil salinity and hardening, air pollutake part in the initiative with awareness being raised tion, lack of space for root systems) (cf. Szczepanowska
on tree services in order to get people more involved 2001). However, it is useful to question where these
in tree maintenance over time.
problems originate. Why is it that nature’s potential
As shown in the Los Angeles example, the barri- to support urban development and increase quality of
ers to preserving trees in the city are not absolute and life is not applied? Why are authorities choosing dedepend on a number of circumstances. What was once velopment priorities other than protection of nature?
perceived as a barrier loses significance if we consid- Aiming to answer these questions, this study began
er the scale and diversity of services that trees pro- by identifying the institutional (both administrative
vide to urban residents. Although plastic substitutes and social) barriers to preserving or increasing the
may be more resilient to harsh urban conditions, and number of street trees in the centers of Polish citin the short run a lack of trees is cheaper, the pos- ies. The study also attempted to find ways of removsibility of using their services is lost. Future gener- ing these barriers so that trees can begin to be more
ations will also be deprived of this if we pass on to consciously used for the benefit of Polish sustainable
them treeless and thus less attractive places to live. urban development.
In essence, the barriers to preserving urban trees also imply the wider barriers to sustainable urban development as a whole.
32 | Sustainable Development Applications no 3, 2012
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Institutional barriers
Here barriers are defined as the weak points or limitations of the current urban tree management system and
their related threats. The notion of institutional barriers has been taken from institutional economics that
make reference to the links between economics, society and the environment (Opschoor 1996; cf. Kronenberg
and Bergier 2010, pp. 23–25). Administrative limitations encompass a lack of appropriate policies, strategies
or other actions that could solve a given problem; problems with actions that have been undertaken (e.g.
inappropriate goals or tools); and problems with policy implementation due to inappropriate actions on the
part of public officials. In short, these limitations stem from a lack of appropriate administrative actions,
which in turn may result from a lack of appropriate knowledge or institutional possibilities. Social limitations are associated with a lack of social mobilization or empowerment to act, in other words the failure to
include society in decision making (aka social participation).

these conferences had been held before this study was
initiated. Scientists conducting professional research in
this field (identified on the basis of their publications)
were also invited to take part in the study, as were municipal officials dealing with trees and urban greenery.
In May 2011, conference participants and authors
of scientific publications were interviewed. Some interviews were conducted by interviewers, with the remainder carried out through a questionnaire sent via
email (for non-responses, would-be respondents were
reinvited). The study obtained 50 complete questionnaires out of 134 invitations sent. In October 2011,
public officials were surveyed, entirely by email. Here,

Study methods and sample selection
The study was based on individual questionnaires and
respondents were experts in issues related to urban trees
in Poland. The sample was chosen deliberately so as to
include individuals who actively take part in debates
in this field. The study involved the polling of participants at a series of conferences on the theme Urban
greenery – natural wealth of a city, on the assumption
that this is one of the most significant forums for debate on the importance of urban trees in Poland, and
attended by researchers and practitioners alike. Six of

Table 1. The competences of departments which completed the emailed questionnaire
Towns

Environment,
urban
greenery

Spatial and
urban planning

Road and
transport
management, street
greenery
management

Municipal
affairs

Joint competences
(e.g. environmental
protection and
municipal affairs;
roads, environment
and greenery)

Other
(departments which
did not
specify their
character)

Total

Above
100,000
residents

19

2

5

5

4

3

38

50,000–
100,000
residents

3

0

2

4

4

2

15

22

2

7

9

8

5

53

Total
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53 complete questionnaires were obtained out of 236
invitations (144 invitations were sent to city authorities with a population of over 100,000 residents and 92
to the authorities of towns with 50,000–100,000 residents). The invitations to join the study were sent to
the departments responsible for urban greenery-related decision making (environmental protection, spatial
planning, roads, municipal affairs), whereby we asked
for them to be directed to a competent person. Details
of the departments which responded are presented in
table 1. Joint data concerning all respondents is given in figure 1. Notably, the average number of years of
experience in the field of urban greenery among participants was 13.5.
Of the ten questions in the questionnaire:
• two concerned the general situation of trees in
cities,
• four concerned administrative and social barriers,
• t wo concerned the ways of overcoming
these barriers,
• two concerned respondents’ characteristics.
The questions that were related to the barriers and
ways of overcoming them involved the assessment of
given propositions with respondents using a five-point
Likert scale, which was then followed by a choice of the
three most significant propositions. Respondents could
also complement the list with their own suggestions.
The barriers and solutions proposed in the questionnaire

were chosen upon on a review of literature and discussions among the research team coordinating the
study and a group of experts from collaborating institutions (the University of Lodz, the Institute of Spatial
Management and Housing, Lodz City Authorities).

General information on the state of
trees in the centers of Polish towns
and cities
Although there are many publications concerning flora in certain cities (e.g. Rostański 1997; Piasecki 1999;
Witosławski 2006), tree inventories have not been conducted for spatial planning purposes. As a result, detailed data on tree numbers and their distribution which
could be used in decision making and urban ecosystem management processes is lacking. The numerous
dissertations and scientific papers which included at
least partial inventories have never been used in practice. Consequently, it is unknown how many trees grow
in Polish urban areas, precisely where they grow and
what specific changes have occurred in urban tree cover. It is known, however – as was confirmed by the experts who took part in the study – that the number of
trees in central areas of Polish towns (with a few exceptions) has been decreasing (figure 2). Experts dealing with trees are even more unanimous in their belief

2%
5%

5%

11%
19%

36%

57%
39%
26%

— Public administration
— Research
— Private sector
— Other

26%

— 0–2
— 3–5
— 6–10
—11–25
— >26

Figure 1. Respondent characteristics according to employment and years of experience in urban greenery-related issues (N=103)
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increasing 10%

improving 6%
constant 12%

constant 14%

decreasing 76%

worsening 82%

Figure 2. Responses to the question “In your opinion, the
number of trees in the centers of big Polish cities is increasing,
constant or decreasing?” (N=102)

Figure 3. Responses to the question “How do you assess the
changes in living conditions of trees in the centers of big Polish
cities in the last 10 years?” (N=102)

that the living conditions of trees in central districts of
large Polish cities are worsening (figure 3).
Although the study dealt only with opinions, these
are importantly based on knowledge and experience. In
the face of a lack of data that could serve as a base for
urban tree management, expert opinions are a critical
source of information. The fact that tree data is not being updated, the application of incompatible systems in
various institutions that moreover do not work together and extreme formalization of procedures to update
officially used maps are just some of the barriers to effective urban tree and tree service management. This
points to an urgent need to conduct urban tree inventories and to create a system that would allow regular
updates of the data.

maintenance activities. Contractors (i.e. the companies responsible for tree and shrub maintenance works),
managers of street greenery and housing estate greenery, as well as public officials are all part to this. Managers of green space can present challenges in two ways:
by carrying out maintenance works unprofessionally
themselves (such as drastic pruning and topping) and
by leaving contracted companies unsupervised or by
not assuring that the task is properly completed. The
public officials responsible for urban greenspace are also
party to this oversight. However, it is the lack of clarity in the regulations that makes it difficult to penalize
these actions and has originally led to these failures
(e.g. a 3-year waiting period, stipulated in the Nature
Conservation Act, when assessing the effects of pruning; a vague way of determining the “preservation of
a tree’s vitality” after such a period). In practice, it is
difficult to punish those who carried out the cutting
or who conducted the maintenance work improperly.
There is also another barrier associated with unclear
policy: regulations that downplay the significance of
greenery or limit the possibilities for taking action to
protect it in cases of conflict with other interests (e.g.
infrastructure development). Among the 53 respondents who gave examples of legislation which downplays
the significance of greenery or limits the possibility to
protect it, 20 pointed to the Nature Conservation Act.
This was criticized mainly for its imprecise definitions
(i.e. incoherent with other legal acts and data collecting

Administrative barriers
The number one administrative barrier (i.e. the barrier
related to legal regulations and the functioning of local
and state administration) is insufficient funds for the
maintenance of green areas (figure 4). Another obvious barrier to preserving trees and nature in cities is the
low prevalence of localized spatial management plans in
most large cities in Poland, which means that decisions
on urban development are based on subjective criteria.
Half of the six most important barriers were associated with inappropriately carried out tree and shrub
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Figure 4. Institutional barriers to preserving urban trees according to their ranking (N=293, respondents were asked to identify
the 3 most important barriers)
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obligations), as well as provisions concerning specif- replicated in this way. The only exception was the lack
ic obligations (e.g. how do you determine appropriate of local spatial management plans which was ranked
compensation and replacement planting for cut-down third in terms of the most important barriers while its
trees, or how do you interpret the obligation to act “in level of significance was slightly lower (see figure 5).
a way that is least damaging to trees and shrubs”?).
Another barrier among the most significant reRespondents also pointed to the act on detailed re- sponses was the perceived lack of economic interest
quirements concerning the preparation and execution associated with urban tree protection, which reflects
of state highway investments, namely the Special Pur- the dominant way of thinking on city trees among
pose Highway Act (10 people; 3 people also indicated the Polish decision makers. This was linked with two
other special purpose acts). To meet the needs of de- other barriers (also listed in figure 5): neglect for the
cision makers dealing with highway location, regula- benefits (services) provided by trees in towns’ and cittions concerning the protection of farming and forest ies’ economic accounts, and a lack of awareness of the
land, as well as regulations concerning nature conser- importance of trees among decision makers. These isvation – in particular the acquisues are particularly important in
sition of permits to remove trees A clear preference for other interests in ma- the context of ecosystem servicand related fees – were removed jor legal documents unrelated to environmen- es and their valuation. If decision
from the Special Purpose High- tal protection limits public officials’ action in makers fail to see the economway Act. Protection was limited protecting nature.
ic interest behind environmental
protection, they will favor urban
not only with regard to planned
roads, but also the surrounding land required for con- development variants that place a greater emphasis on
struction works. Since there are no standards in terms other priorities. The problem of a perceived lack of ecoof roadside and sidewalk management and no require- nomic interest is therefore related to a lack of awarements concerning the replacement of cleared trees, this ness of the importance of ecosystem services to uralso presents problems in recreating greenery along ban well-being.
Given an opportunity to highlight additional barroads (Lisicki 2008; Szczepanowska 2008). Furthermore, respondents indicated that the Construction riers apart from the ones listed in the questionnaire,
Act (10 people) as well as the Act on Spatial Plan- respondents presented both general and very detailed
ning and Management and related local plans (9 peo- issues alike. The broadest of these issues related to the
ple) were also problematic. In each case, respondents lack of coherent systems for urban greenery managementioned not only the main act itself, but also exec- ment resulting in individual decisions being made onutive acts (or their lack of) that had incoherent or im- ly with regard to particular investments. The lack of
precise provisions. Questionnaire answers confirmed a comprehensive approach is apparently tied to the inthat current legislation, including the legislation meant sufficiencies of spatial planning in Poland, in particular
to protect nature and the environment, currently hin- to a lack of care for public space, perceived as nobody’s
ders the protection of urban trees. A clear preference rather than everybody’s. As one respondent stated,
for other interests in major legal documents unrelated “poor maintenance and care for greenery is treated by
to environmental protection limits public officials’ ac- many as the norm, as is unawareness that this state
tion in protecting nature. Due to the discretional na- could be changed for the better”. Although some reture of current regulations, decisions related to envi- spondents pointed to social barriers, such as low resironmental protection in cities are being overturned by dent awareness, they also made reference to the lack of
the courts and in other venues of legal appeal.
administrative action aimed at improving the situation.
The institutional barriers that were highlighted by
The lack of incentives which could encourage aprespondents as most important were coherent with propriate behavior, including regulations to support
their assessment of the importance of particular bar- the development of greenery in Polish cities, was also
riers from “highly significant” to “completely insig- highlighted. Most importantly, there are no legal or
nificant” (figure 5). In both cases, insufficient funds economic tools that would encourage local government
ranked first, and the ranking of other problems was also units to seek positive goals and introduce innovations.
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Figure 5. Study participants’ assessment of the ranking of specific administrative barriers (the proposition “I do not have an opinion”
is not included in the graph)
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Instead, local governments’ activity is aimed mainly at the amount of urban greenery is not a goal per se for
carrying out policy directives and enforcing restric- these indicated groups, greenery is, to some extent, in
tions. Arguably this makes strategic planning impos- conflict with their interests. This is surprising since adsible and translates into maladjustment of the space vertisements clearly show that developers take advanand time scale of plans and documents to the space tage of greenery surrounding the real estate that they
and time scale of phenomena and processes related to market and sell. Relating to this were also the barriurban greenery. One respondent gave an example that ers that included a lack of regulations and procedures
reflected these problems particularly well: “in Poland, that would promote care for trees and green areas used
if a tree damages a gas pipeline, it is the gasworks that by investors and real estate owners.
receive compensation; meanwhile, the opposite scheme
is the case in several European countries, where gasworks would pay compensation for creating negative Social barriers
impacts upon a tree”.
Detailed issues that were reiterated included the The situation of urban trees is strongly affected by resuse of salt for road and sidewalk maintenance in win- ident behavior – not only in terms of direct protecter despite the availability of other proven methods tion or damage, but mostly in terms of their influence
that are less damaging to plant
on the institutions responsible for
life. Technical references were “In Poland, if a tree damages a gas pipeline, town management. It is not withalso made to the lack of man- it is the gasworks that receive compensation; out reason that trees’ social surdatory stretches of land with- meanwhile, the opposite scheme is the case in roundings are often thought to
out underground infrastructure several European countries, where gasworks influence their life span just as
along streets, squares and court- would pay compensation for creating negative much as their physical surroundyards. This phenomenon is asso- impacts upon a tree”.
ings (McBride and Beatty 1992).
ciated with a more general and
Here, the list of barriers proposed
negative custom of avoiding difficult cooperation be- for residents was shorter than those for administrative
tween the municipal departments responsible for ur- barriers and referred solely to factors that influence resban infrastructure planning, which includes greenery ident attitude towards trees.
(figure 5). Once again, it is testimony that Polish cities
The barrier that emerged as most important was solack a comprehensive approach to planning.
ciety perceiving other issues as more pressing than preBefore turning to social barriers, let us focus on the serving trees (such as parking spaces and new buildpenultimate barrier shown in figure 5. In this case re- ings) (figure 6). According to respondents, the second
spondents were asked to highlight the social groups most important barrier was residents perceiving trees as
that effectively influence decisions made at the town a problem, which in particular refers to shade, allergies
level that reduce the amount of urban greenery. Al- and the cleaning up of leaves. Both of the above barrithough only half of the respondents considered this ers were associated with residents’ specific interests. The
an important problem, certain social groups were in- third most important barrier was a lack of awareness
dicated particularly often in the related open ques- of the importance of trees for quality of life. Whilst
tion. Out of 64 people who indicated social groups, there are both supporters and opponents of trees, the
33 identified developers, 15 cited real estate manag- arguments of opponents are often more persuasive in
ers (including homeowners associations and housing society. This relates to neglect for public space in Pocooperatives), 14 noted road managers and 5 select- land and more importantly a lack of awareness that
ed network infrastructure managers. The groups al- things could look different, as discussed earlier. Drivso included town residents, mainly drivers and those ing on grass that surrounds trees which leads to surwho prefer parking places to greenery (at 12 respons- face hardening and the degradation of urban trees’
es), as well as “some residents” who demand that tree habitat is one example of private interests prevailing
numbers be reduced and complain e.g. about shade in over public interests at its lowest level. Lobbying for
their apartment (at 13 responses). Although reducing
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Figure 6. Social barriers to preserving urban trees according to their ranking (N=285, respondents were asked to indicate
the 3 most significant barriers)

the replacement of grass with a parking lot is another
step in the same direction.
The fourth most important barrier – individuals’ bad
habits – refers mainly to unprofessional tree maintenance by private individuals whose actions are often
unauthorized, as is typically the case with tree topping. Another such example is planting trees at one’s
own discretion, without sufficient knowledge on the
choice of plants according to habitat and urban survivability. However, people who wish to protect trees
from these and other types of pressure are often not
40 | Sustainable Development Applications no 3, 2012

familiar with the possibilities and methods of counteracting damage done to trees in their neighborhood.
Residents usually do not know where to report such cases, and the institutions that they turn to are often unwilling to assist, which quickly discourages them from
taking further action.
The match between the assessed ranking of particular barriers and choice of the most important ones
was more closely correlated in the case of social problems than in administrative problems (figure 7). The
same barriers were considered most important in both

Jakub Kronenberg

rankings. The “trees have always been and always will
be” type of thinking, which ranked sixth, assumes that
no matter what people do, trees will remain a permanent element of the landscape. The fact that town residents fail to notice trees is associated with the relatively high prevalence of trees, but also most likely a lack of
interest in nature. It is not surprising then that households do not include tree services in efficiency analysis
(such as reduced energy consumption due to trees protecting sites from wind or sunlight or the positive influence of trees on real estate value).
Just as social barriers were mentioned by respondents as additional administrative barriers, the latter appeared as propositions for social barriers (again, both
types of barriers were correlated). One example was the
small number of campaigns aimed at raising awareness
in society about the importance of urban trees and the
need to protect them. Although numerous publications
devoted to nature in specific cities have been prepared,

Society perceives other
issues as more pressing
(e.g. parking lots, buildings)

insufficient information is available that could reach
a wider audience. Constraining education on the importance of urban nature to school education results
in the failure to understand the need for nature conservation among those who no longer participate in
public education.
The additional barriers mentioned particularly frequently by respondents also included issues related to
a lack of involvement among society in matters concerning common surroundings. Respondents pointed
to a lack of tradition, insufficient local bonds for enabling such actions, no sense of place, and a conviction
that others would deal with the problem. The result is
not only a small number of actions that residents undertake in order to preserve trees, but also an implied
social consent for vandalism in the form of damaging greenery.
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Figure 7. Study participants’ assessment of the ranking of specific social barriers (the “I do not have an opinion” proposition
is not included in the graph)
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on real estate management and introducing new standards for the inclusion of the number of trees in existProposed routes for action correspond to the identified ing and newly planned road and housing investments.
barriers. Respondents chose guaranteeing higher funds These actions could be enhanced by providing investors
for urban greenery maintenance as their number one and real estate managers with incentives to maintain
solution (figure 8), which corresponds to the financial greenery on their property in a good state, e.g. through
barrier identified as the main
tax exemptions. Yet another mechadministrative barrier. Effec- Issues closely related to preserving trees in cities anism to ensure the efficiency of
tive law enforcement and ex- are also key to increasing the involvement of in- greenery protection should be full
ecution of properly carried out dividuals in nature protection and care for pub- transparency of decisions and inwork also match respective ad- lic space. Given the commonly perceived lack evitable penalties for any damagministrative barriers. Respond- of economic justification for urban tree protec- ing decisions made by planners and
ents also found clearing up legal tion, popularization of the ecosystem services public officials.
acts necessary, such as remov- concept could play a crucial role. The benefits
The barriers to preserving urban
ing incoherent provisions and conveyed by nature do have an economic di- trees can be separated into those
clarifying imprecise phrases. In mension and can be compared favorably with that may be overcome at town level
particular, there is a need to en- the costs of protection.
and those that are related to state
hance the importance of greenpolicies. Some require actions at
ery in legislative acts, including the Nature Conser- both levels. A good example is financing which does
vation Act. A thorough review of relevant legislature not come from passively waiting for whatever the cenis needed that takes into account new knowledge on tral budget allots to the maintenance of greenery, but
ecosystem services and their significance in sustain- depends primarily on the creativity of local authoriable development of towns and cities and the coun- ties. For these purposes, local authorities may use not
only funds from the local budget, but from many othtry as a whole.
The achievement of these goals requires social sup- er sources as well. Still, most respondents did indicate
port. The key issue is raising awareness among resi- municipal and other local government budgets as the
dents and explaining to them why these actions are so source of funding for urban greenery, in particular the
important, so that they become the allies, instead of fees for removing and damaging trees. In addition to
the opponents of urban nature protection. Information revenues from environmental fees, many respondents
and education are therefore essential to put pressure also indicated European Union funds. Especially in
on politicians to make the relevant legislation more ef- the context of the latter, it is worth noting that pubfective. These two issues, closely related to preserving lic authorities and non-governmental organizations
trees in cities, are also key to increasing the involve- can cooperate in seeking funds for collaborative acment of individuals in nature protection and care for tion associated with urban greenery. However, more
public space. Given the commonly perceived lack of off beat proposals also emerged, such as sponsorship or
economic justification for urban tree protection, pop- “adoption” of trees by companies, institutions and priularization of the ecosystem services concept could vate individuals (figure 9). Selling contribution certifplay a crucial role. The benefits conveyed by nature do icates that confirm participation in achieving the imhave an economic dimension and can be compared fa- portant social goal of planting urban trees is a similar
vorably with the costs of protection. Nature degrada- example. Another proposal was to introduce mandation and the associated loss of its services presents an tory financing for green infrastructure in urban areas
opportunity cost which must be included in financial by shopping malls and other companies whose activity
feasibility analyses of specific actions.
contributes to air pollution from emissions of delivery
Two other forms of action may lessen the pressure and customer vehicles, an obligation that already exon reducing the amount of greenery exerted by devel- ists in several countries, e.g. the USA. Another soluopers and real estate managers: introducing a public tion, which has been successful abroad, could be the
objective category of “public green area” in legislation introduction of a so-called “rain tax” paid by real estate

How to overcome the barriers?
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Figure 8. The ways of overcoming barriers to preserving urban trees according to ranking (N=300, respondents were asked
to indicate the 3 most significant ways of overcoming barriers)
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Figure 9. Since a lack of funds is a barrier, these should be actively pursued using innovative
methods. Cooperation with large companies is one example, such as this Fiat campaign in Milan
where cars turned into plant pots were used in marketing

managers based on the volume of surface runoff from
their property. The more overland flow from a given
area, the higher the tax (this issue will be revisited in
the last article which is devoted to water in towns).
These types of fees would be directly related to ecosystem services. Three respondents highlighted other potential ways of distributing funds available for greenery, such as reducing funds allotted to intensive lawn
maintenance, the use of synanthropic plants to create
green areas or creating biocenotic gardens that have
relatively low maintenance costs. Cooperation with
residents could also be possible: there are a number
of tree-planting programs that have been carried out
in the USA, such as the Million Trees for Los Angeles program mentioned in the Introduction. The municipality pays for the seedlings while residents plant
them in designated areas.
Education on the importance of trees for quality
of life is critical to overcoming social barriers, just as
showing residents of Polish towns that greenery may
improve the aesthetics of public space (Jeleński 2010).
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Promotion of good practice can concern a number of
spheres. For example, a good reply to the argument
that there is no space for trees because parking spaces
are needed would be to highlight sustainable transport,
whose main emphasis is meeting transport needs effectively and improving quality of life (Bużałek 2010).
This concept involves traffic calming and reduction in
city centers and replacing cars with collective transport
which is more efficient in densely built up areas. Paying greater attention to urban greenery in sustainable
development indices, which should indicate priority
actions for local authorities, is also important (Borys
2005). Finally, ingenious informative campaigns are
useful in raising awareness among residents and public officials alike, by applying new forms of communication (figure 10).
The remaining ways of overcoming barriers that respondents indicated as most important corresponded
with the significance that they assigned to specific actions (figure 11). Additionally, one of the most important of these solutions, in respondent opinion, was the
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Figure 10. A photomontage showing a “trees’ strike”, used in the Million Trees
for New York program promotional materials

introduction of authorization for individuals responsible for the planning and execution of greenery projects.
This would limit the incidence of such activities being
performed by incompetent persons. A related issue to
this is the inclusion of landscape architects’ opinions
at the earliest possible stage of investment, and not –
as is the common practice today – at the final stages
of the process (Szczepanowska 2010). Respondents also highlighted a need to appoint individuals with substantial knowledge in posts related to urban greenery
management so that they could play both a leadership and advisory role for other green area managers.
The fact that the different forms of social participation (i.e. society’s involvement in tree maintenance and
spatial planning, cooperation with non-governmental
organizations) were thought by respondents to be relatively the least important in overcoming barriers was
puzzling. We had previously highlighted the importance of participation in sustainable development in
a handbook published by the Sendzimir Foundation
(Kronenberg and Bergier 2010). Participation is also

frequently discussed in foreign publications as important in urban nature protection (Barthel 2006; Colding
et al. 2006; Ernstson et al. 2008). Participation opens
up new possibilities for action that go beyond schematics and traditional ways of thinking, leading towards
the implementation of innovations. Equally important
is the creation of social bonds via urban trees, especially through involving people in their planting and
maintenance, which was highlighted in the first article. Therefore, most large scale programs to increase the
number of trees in cities (e.g. the Million Trees for Los
Angeles and the Million Trees for New York) enabled
residents to plant trees in the places that they themselves identified. City authorities can also educate residents on the appropriate care for trees. Residents who
personally took part in tree planting have been found to
later be more content with the trees than residents living where trees were planted by someone else. In other
words, planting trees with the involvement of society increases understanding of the need to preserve urban greenery: it gives people a sense of ownership and
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Figure 11. Study participants’ assessment of the importance of specific ways to overcome barriers (the “I do not have an opinion”
proposition is not included in the graph)

46 | Sustainable Development Applications no 3, 2012

70%

Jakub Kronenberg

Figure 12. Crack gardens
Microclimate and public space aesthetics can be
improved by introducing greenery – even in places
where there is seemingly no room. The project by
the San Francisco-based architects Conger Moss
Guillard who made gardens in cracks made in concrete surfaces serves as a good example. The project
aimed to reveal the potential for beauty that might
underlie concrete landscapes predominant in cities.
Here, a series of grooves were etched in a homeside courtyard (74 square meters) and later filled
with soil and plants.

could include organizing a home beautification competition (using greenery and flowers) or municipal aid
for a tree planting campaign led by youth and other
residents under the supervision of municipal officials.
It is also vital to exchange good practice with other European centers, e.g. by taking part in European
projects, as well as to initiate detailed studies on tree
services in Polish cities (e.g. to determine the economic benefits of reduced stormwater runoff from forested
areas that would reduce costs associated with stormwater installation and maintenance). Studies adjusted
to Polish circumstances on how urban trees are perceived would also provide useful data: the results would
reveal where the focus should be for communications
with Polish town residents regarding their awareness
of ecosystem services in their lives. Although foreign

Photo courtesy of Conger Moss Guillard

pride in their trees and their own actions (Sommer et
al. 1994; Summit and Sommer 1998).
Participation is not just about cooperating with residents, but with other stakeholders as well, such as public institutions, organizations and businesses where
preserving urban ecosystem services is in all their interests. This requires not only engaging institutions
which have traditionally dealt with environmental protection, but also gaining supporters in other social and
economic domains. The creation of a coalition of this
kind is arguably indispensable to lobby for changes in
environmental governance that will make the process
more sustainable. Moreover, actions taken by such a coalition at the local level would have much greater influence over decision making than via isolated drives
led by administrative units. Starting such activities
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green infrastructure in towns that include green roofs
and walls, as well as parking spaces with permeable
drain grates instead of sealed surfaces show that cities
can become more green in a number of ways (figure 12).
Conclusion
Finally, it should be noted that the state of urban
greenery has been deemed as bad for a long time. More
The results of this survey provided a clear view of the than six decades ago, Anna Ptaszycka (1950, pp. 50–
barriers to preserving trees in the central districts of 53) wrote that the state of greenery in post-war Polish
Polish towns and possible ways of overcoming them. towns and cities was by far unsatisfactory, pointing to
Making sense of these barriers
“the lack of funds”, “the shortwill help in the formulation of ac- What is also crucial is shifting attitudes from comings of relevant legal acts and
tions that could overcome them. “there is no space for greenery in towns” to local regulations as well as their
In this context, the main pri- “there are many possibilities of introducing interpretation”. She also noted
ority is to change from the com- greenery into towns and cities”.
“the appreciation of urban greenmonly held view that “trees in
ery rousing too slowly in society
towns are dispensable” to an understanding that “trees in a sea of other worries and the hardships of everyin towns are necessary”. Better awareness of the impor- day life, accompanied by a lack of need for order and
tance of trees among town residents, public officials and aesthetics in the immediate surroundings of town resother stakeholders will translate into stronger support idents”. At the time, solutions similar to the ones menfor tree protection, increased funds for deliberate plant- tioned in this article were also proposed. However,
ing and maintenance of urban trees, as well as clari- long-term persistence of barriers has contributed to
fying related legislation. Trees should be recognized a constant decline in tree numbers in the centers of
as an investment. Cost-benefit analyses of tree plant- Polish cities, limiting the possibilities for their sustaining and maintenance in towns of the more developed able development. Therefore, urgent actions are needcountries clearly show that the benefits outweigh costs. ed by public administration officials (who should have
However, if these actions are to be fully effective, they greater knowledge than the rest of society) in collabwill require the participation of the many stakehold- oration with scientific bodies, non-governmental orer groups through social participation, which will be ganizations and the other stakeholders.
the subject of the following article.
As long as it is mostly barriers that are seen instead
What is also crucial is shifting attitudes from “there of the benefits conveyed by trees and their importance
is no space for greenery in towns” to “there are many for quality of life in cities, tree numbers will continue
possibilities of introducing greenery into towns and cit- to decline and living conditions will worsen. It is high
ies”. This could be facilitated by changes in legislation, time that urban societies concentrate on the advantagsuch as the introduction of a public objective catego- es that trees provide and take action to overcome the
ry for “public green areas” and new standards for the barriers. Solutions do exist, and the following articles
inclusion of tree cover in existing and newly planned along with the good practices listed at the end of this
road and housing investments. Landscape architects guidebook can be a source of inspiration. With innoalso need to become more involved at the preparato- vative solutions, it will be possible to plant millions of
ry phase of new investments, and public space must new trees in Polish towns, as more developed counbe better maintained. Other examples of introducing tries have done.
studies in this field are available, they may not always
be readily adaptable to Polish conditions.
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Public participation
in decision making
on urban nature
Krystyna Pawłowska, Krakow University of Technology

Urban nature is a major source of conflict between residents and
public authorities. Commonly, conflicts arise when residents’
opinions are not taken into consideration in decisions regarding
spatial management in general and green areas in particular.
This attitude is a result of current legislation but also a lack of
tradition and skills in communication between the authorities
and society. In this article, the best ways to organize a process of
communication are presented, as well as the benefits that may accrue
and the possible traps and common mistakes. This article includes
advice on how to prepare and carry out an efficient participatory
process and is addressed in particular to those who are conducting
or planning consultations. Numerous examples of the application of
proposed methods are given.
Keywords: public participation, co-decision making,
resident participation in urban management, conflict

Public participation in decision making on urban nature

Introduction

To public authorities:

To society:

If you think that public conflicts in your town are impeding
economic development, hindering governance and the realization of useful work. If you are terrified by the idea of society
taking a direct part in decision making.

If you think that you have the right to co-decide on matters
that concern you, while authorities disregard your needs,
demands and proposals. If you are planning to give up public
activity or intensify forms of protest as a result.

If this weakens your faith in democracy, try to determine if you are not making communication errors yourself? Do you know how to
take part in a dialog? Can you organize a dialog? If you are not sure, try to learn these things by extending your public communication
knowledge and skills. Apply professional public participation methods.

A town full of greenery is a good place to live. Everyone
knows this and therefore no one will openly admit to
being an enemy of urban nature. Despite this, greenery (or nature in general) is the subject of the largest
number of conflicts between public authorities and town
residents. It seems that the difference between declared
and actual intentions is huge, although reluctantly revealed. This paradox becomes apparent on numerous
occasions, e.g. when a developer initiates the construction of a housing estate encouragingly named “Green
valley” or “Sunny glade” and yet it is known that this
construction will completely destroy the environmental amenities of the place.
What is the true relation of needs in the contact between humans and nature and what is the true relation
of powers among participants of the “space game”? Who
represents who and who meets whose needs? Who is
entitled to voice their opinion, who is entitled to participate in project works? Who should make decisions
and whose demands should be taken into consideration? Disputes over space, including its environmental
amenities, are quite natural. Urban space is valuable in
that it can meet many different needs. Therefore, it attracts people or groups with the most diverse and often irreconcilable objectives. The resulting (especially
long-term) conflicts paralyze spatial management, and
hinder urban life and management. Nevertheless, conflicts should not be perceived as a pathology. People

should learn to prevent and manage them so that they
cause as little damage as possible. One of the ways of
reaching this goal is through well planned and conducted public participation in spatial management.
Public participation is all about one of the fundamental principles of democracy: “Nothing about us without
us”, which explains its popularity in democratic countries around the globe. This principle should be applied
in various spheres where decisions made by public authorities have significant influence over the lives of citizens. The duty of organizing public participation lies
with public authorities. However, due to insufficient
activity on their part, citizens themselves or experts in
the fields of public participation are often the ones to
take the initiative.
In Poland, public participation is not commonly applied in any field, and spatial management, architecture,
urban planning, nature conservation or preservation of
historic monuments are no exceptions. This situation is
a result of legislation on the one hand and a lack of tradition and skills on the other. Regulations that oblige
authorities to apply some limited forms of participation
are included in several legislative acts1 and international conventions that have been adopted in Poland2. This
should be regarded as progress since earlier versions of
respective legislative acts were less encompassing of participation. Still, the level of participation required by law
is low. Irrespective of Polish legislation, pressure from

1 E.g. Act of 27 March 2003 on spatial planning and management (Polish Official Journal of 2003 no. 80 item 717, with amendments),
Act of 6 September 2001 on access to public information (Polish Official Journal of 2001 no. 112 item 1198, with amendments), Act of 3
October 2008 on access to environmental information, social participation in environmental protection and environmental impact assessments (Polish Official Journal of 2008 no. 199 item 1227).
2 E.g. European Landscape Convention (Europejska Konwencja Krajobrazowa), Polish Official Journal of 2006 no. 14 item 98.

52 | Sustainable Development Applications no 3, 2012

Krystyna Pawłowska

the EU, which adopted a principle of preference for fi- Public participation as a way
nancing projects that include participation, has helped to avoid conflicts
move things forward.
The unpopularity of the idea of participation relates There are numerous advantages to the well conducted
to the reluctance by some professional milieus and participative processes, but practice shows that skeptics
public authority representatives to adopt it, along with find one argument especially convincing: the fact that
limited skills in organizing participation events. This is it helps avoid conflicts which paralyze many fields of
compounded by the fact that this shortage tends to be spatial development.
Conflicts have a natural tendency to escalate, but
unrecognized. Practice shows that among professionals who work in spatial management, participation has they can be turned into opportunities so long as they
more opponents than it has supporters. By far the big- are not left unattended and are managed in a rational
gest group of opponents is made up of those who give way (Deutsch and Coleman 2005). During conflicts,
their consent in theory, but at the same time are con- emotional causes can add to the more substantive causvinced that participation in Poland must fail because es, gradually increasing the heat of any debate. Somethe Polish society is not suitable for it. Society is con- times the substantive discrepancy is minimal or meresidered by them to not understand spatial issues, be ex- ly seeming at the start, with the dynamics of conflict
ceptionally quarrelsome, and be better at cooperation driven purely by psychological motives.
when fighting or protesting than in finding solutions.
Practical attempts to resolve conflicts are as old
This is why, according to the skeptics, it is best to wait as the history of conflict itself: from the most primiuntil Polish society matures. However, irrespective of tive forms such as killing all opponents, to the more
whether this diagnosis is correct
commendable, such as attemptor not, a democratic and infor- Concealing decision-making processes from ing to achieve lasting agreement
mation society cannot be sus- society at times of common internet access is through peaceful means. Analytainable without participation much more difficult than it was before this ex- sis of the nature of conflicts alnow that there have been sig- tensive communication tool was available to lows conclusions to be drawn on
the reasons for the success or failnificant quantitative and qual- society.
ure of the applied solutions. This
itative changes in this regard.
Concealing decision-making processes from society at in turn opens the way toward creating ways of both
times of common internet access is much more difficult avoiding and managing conflicts.
than it was before this extensive communication tool
Based on analysis of 400 real conflicts in spatial issues
was available to society. Moreover, the internet is unri- in Poland, the following five main causes for difficulvalled at facilitating grass root self-organization in so- ties in resolving them have emerged (Pawłowska 2008).
ciety, as it is in all forms of direct democracy.
The barriers that hamper the introduction of pub- 1. Attempts to resolve a conflict come too late
lic participation in Poland, especially a historic lack of
trust between public authorities and society are well- The hopes for resolving a conflict that erupts at the last
known, but this does not mean that there is no space stage of a project (as it is realized) are very slim, espefor improvement. However, waiting passively is not the cially when the overall planning and decision-making
way to bring change in this regard. It is also not enough process has taken place behind closed doors. It is difto educate the society as a whole in spatial planning, as ficult to expect an amicable attitude and harmonious
many urban planners and nature conservationists sug- cooperation among the relevant parties in seeking a satgest. Just such an education has been postulated for years isfactory solution if the discussion only begins at the last
but with little effect. A more promising approach is to stage. Whoever has made the decision in question will
educate public authorities, spatial managers and urban defend their position to the end, because otherwise they
planners in public communication (McKay et al. 2003); will risk being accused of wasting public funds, effort
after all, they are a smaller and better educated group and time, as well as losing face. Opponents on the other hand, whether right or wrong in their assumptions,
than the entire society.
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are frustrated by the fact that their opinion was previously disregarded. In such circumstances, protesters
often face accusations that all they do is protest. This,
however, is difficult to support, since at that point people are left with no other way to exercise their rights
than by protesting.
2. Conflicts are being resolved on a legal as opposed
to substantive level
Clearly, spatial issues that are the subject of conflicts are
regulated by legislation. However, the quality of solutions
cannot be judged only in terms of their accordance with
the law. If attempts to solve a conflict begin late (i.e. after the decision has been made), conflicts all too often
move from a substantive to legal level and the parties
try to win over the other by proving their opponent acted illegally. The whole matter typically turns into a hunt
for blame, leaving no room for substantive solutions. In
a conflict of this kind, an insignificant minor offense can
decide about victory – even when the victorious party is
wrong from a substantive and public point of view. This
may leave onlookers with the impression that the only
important issue is whether or not the given undertaking is legal. Yet legality is not everything: the solution
should also be a good one. Moreover, creative cooperation, substantive discussions and negotiations on disputable issues are legitimate only before the decision is
taken, and should lead to a solution that is not just legal, but also justified from a substantive point of view.

3. Trying to convince protesters is believed to be the
only and sufficient form of communicating with the
society
The natural reaction of authorities to public protest is
usually to try and get rid of it. In such circumstances,
authorities all too often automatically assume that protesters are partners in negotiation. What is worse, talks
with the protesters are often considered to be public
consultations, whereby the authorities usually fail to
consider the right of protesters to represent all of the
public stakeholders.
The protesters may of course be stakeholders, but
constitute only a small fraction of the whole group.
Sometimes they gain the support of a bigger fraction
or even of all stakeholders. However, now and again people who are particularly quarrelsome and enterprising,
but not necessarily entitled to speak on behalf of others
demand an exclusive right that belongs to all the stakeholders. Because such individuals are the most difficult
negotiation partners, it is necessary to check a protester’s legitimacy and if this turns out to be debatable, the
participation of authentic stakeholders should be sought.
The chances are that better negotiation partners could
emerge. Groups that remain silent might encompass
people who have a completely different view on the matter in question than the original protesters.

Who is a stakeholder?
Stakeholders are all individuals, groups, institutions and organizations whose lives (interests) are significantly affected by decisions made in respect to a given issue. In other words, anyone who has a reason and
the right to participate in the “space game”, irrespective of whether they are actively taking part in it at
a given moment or not, should be considered a stakeholder. In matters related to spatial management, stakeholders always include public authorities who make and are responsible for decisions, alongside real estate owners and designers. Another group are the public stakeholders who include individuals and both formal
and informal groups, such as residents, frequent visitors and other users of the places involved, both in the
existing state and after redevelopment. Genuine public participation is participation of public stakeholders
in planning and decision processes.

54 | Sustainable Development Applications no 3, 2012

Krystyna Pawłowska

4. Communication with society is forced by conflict
and not on the initiative of public authorities
When communication is initiated in such circumstances, authorities or designers are compelled to adopt imposed or random, usually unfavorable, terms of the game.
This makes it difficult to control the process or reach
an agreement by way of planned and professionally organized public participation. The organizers of imposed
participation are often unaware that things could be
managed differently and they are convinced that there
is no other way than to meet coercion with coercion.
Such struggles only increase a lack of trust between authorities and society, making it more difficult to achieve
a peaceful resolution to current and subsequent problems. If the authorities take the initiative at the right
time and plan a rational participative process with all
stakeholders, the possibilities for a peaceful settlement
can be much greater.
5. Lack of conflict management skills
Conflict avoidance and resolution both require good
public communication skills. Without such skills, even
participation initiatives undertaken at the right time may
not yield the hoped for results or, what is more, contribute to the eruption or escalation of conflict. Negative
experiences in this are one of the reasons for avoiding
participation. Therefore, it is essential that authority representatives, designers, local leaders, scientists, moderators, negotiators and mediators in spatial issues have
good communication skills.

The program of public participation
Public participation in spatial undertakings can help
avoid conflicts but it should be implemented in an appropriate way and sufficiently early. The sequence of activities required for success, which bind the stages of the
undertaking with phases (and forms) of participation,
is independent of the type of undertaking. Being associated with spatial planning, the realization of investment, protection of existing amenities, and introduction
of new forms of land management, these activities are
related to environmental protection, as they refer to the
creation of an urban greenery system. Any participatory

program should be applied by public authorities or external investors when the planned spatial changes are
still at the proposal stages.
The sample undertaking is divided into 4 main stages as follows (see table 1): I. Program, II. Design, III.
Decision making, and IV. Realization. Accordingly,
participation is divided into 6 phases that are meant
to overlap or coincide with the stages of the undertaking. Depending on the results of participation, it may
be necessary to return to the design stage (IIa) and repeat the subsequent participation phases (3a, 4a, 5a).
In the first phase of participation, stakeholders are
listed and later effectively informed about the proposed
project (1); the duty for this lies with the public authorities. The second phase is determining, by way of public
studies, the social needs that are to be met through the
realization of the project (2). These two phases should
conclude before the design stage begins. At the design
stage, more than one version of the project should be
considered; alternative solutions usually make subsequent participation phases easier to carry out. After this
stage stakeholders should be presented with the project
and receive any necessary explanation from designers
so that the project is well understood by non-professionals (3). Later the project should be discussed (4)
between designers, authorities and stakeholders. These
discussions may lead to acceptance of the project or its
selected version; in this case the decision-making stage
is reached and, subsequently, project realization can go
forward, in some cases with the direct participation of
stakeholders (6).
However, if discussion does not lead to project acceptance, a list of the issues in dispute should be made.
These issues should then be negotiated at the next stage
(5) until an agreement can be made between the authorities, designers and stakeholders. If the agreement
consists of full acceptance of the project or only minor changes (which do not call for a redevelopment
of the project’s concept) are to be made, negotiations
may then be followed by the decision to begin project
realization (6). If, on the other hand, the terms of the
agreement call for a change in the proposed concept,
the design stage (IIa) and participation phases (3a, 4a
and, if necessary, 5a) should be repeated for as long as
it takes to reach a final settlement. Of course, it is best
if the final settlement is a result of full agreement and
acceptance, but even with the best efforts, this is not
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Table 1. The participatory program in relation to the stages of the undertaking

I

II

IIa

Stages of the undertaking

Participation phases

Program

Inform stakeholders

1

Assess needs

2

Present and explain the project

3

Discuss the project

4

Negotiate disputable issues

5

If necessary, repeat stages

3a, 4a
(5a)

Opportunity to take part in the realization phase

6

Design

Introduction of changes in the project after
discussions and negotiation on disputable
issues

III

Decision making

IV

Realization

always possible. If there is no agreement, the decision
must be made by the party which is later responsible,
i.e. the public authorities. This party should, however, consider the far-reaching consequences of decision
making without public acceptance.
The participatory program will need modifications
if the undertaking is initiated by residents themselves.
The extent of the changes depends on whether or not
the initiating group may be considered representative
of all public stakeholders in the undertaking. If so, in
the first phase the initiators should inform authorities
and try to win their support, the second phase is unnecessary while phases 3, 4 and 5 are necessary if the
authorities need to be convinced to support the project.
In this case, similarly to phase 1, persuasion will be oriented in the opposite direction than for an undertaking initiated by the authorities.
If the initiating group does not represent all stakeholders, it should gain their support before seeking
that of the authorities. If it fails to do so, the author-
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ities will then take responsibility for conducting the
participatory process as shown in table 1.

Basic forms of participation
In the presented program, the avoidance of conflicts begins with the informing and assessment phase when the
interests of different participants in the undertaking are
identified. This should prevent conflicts before they appear or allow for intervention at an early stage, thereby
creating a greater chance of reaching a peaceful solution
and preventing a range of losses. The remaining phases have the potential to yield the same results, but each
requires a different set of skills and techniques from the
organizers. Unfortunately the constraints of this publication make it impossible to present the broad spectrum of different forms of participation in their entirety
or their detailed descriptions. What follows is an overview of the main phases of a public participation process,
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supplemented by some remarks on the popular but false
stereotypes which have hampered progress in the field.
Phase 1 – informing stakeholders

Photo: Krystyna Pawłowska

An explanation that organizers of participatory events
routinely give for their failure is that potential participants showed no interest even though the information
was publicized and invitations to participate sent out. If
true participation with all stakeholders is to be achieved,
simply making the information publicly available is not
enough. Organizers have to make sure that the information and later invitations to subsequent phases of participation reach the appropriate people and genuinely
encourage them to take part (see figure 1). Even countries where public awareness is generally higher than it
is in Poland often use techniques inspired by commercial advertisements. Since Poland lacks a tradition or
habit of public participation in matters of public interest, nonconventional forms of action are needed all the
more. It is not enough to open the doors: key individuals and groups need to be invited, but first the full list

of stakeholders should be completed and the most appropriate forms of informing and inviting be chosen for
each occasion. Below are some examples of these forms.
• Instead of persuading people to go somewhere else,
organizers can conduct participatory processes in
places where people come themselves, e.g. a shopping mall, church or school.Skorzystać z okazji, gdy
ludzie mają czas lub gdy się nudzą, np. ankietowanie w poczekalni kolejowej lub w przychodni lekarskiej albo na poczcie.
• Organizers can take the opportunity to talk when
people have time or are bored, e.g. polling opinions in a train station waiting room, an outpatient
clinic or post office.
• Provide additional motivation, e.g. conduct workshops in the form of a contest with prizes.
• Take advantage of the appeal of other undertakings,
e.g. conducting studies during a festival.
• Do not use people’s free time, e.g. arrange a leave
time from work or school for the workshops.
• Seek assistance from well-liked or locally recognized people with authority, e.g. ask a priest to

Figure 1. Invitation to take part in a discussion on a new park at the site where it is due to be created
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convey information during a sermon or a radio
broadcaster during a popular program.
• Make use of existing human bonds – apply the
snowball method (the first person invites another,
who invites yet another etc.).
• Use a situation where participation may become an
obligation or provide benefits in another field, e.g.
supporting a school campaign led by a teacher or
a campaign led by the boss of a company.
• Use one form of participation to promote another.
• Use public networks and internet blogs to spread
information and promote events.
Phase 2 – pre-project assessment of needs
Contrary to a common belief by non-professionals, public studies are not limited to polling, and there are many
different types of surveys. Another misconception is that
polling is an easy task which requires no special preparation. It is worth bearing in mind that surveys ought
not to be treated as “omnipotent”. There is one case in
particular where polling is not recommendable: when
organizers of participation seek inspiration.
Instead of proposing “let us make a survey” without
much thought, organizers should become acquainted
with other methods for gathering opinion and gaining
inspiration. Methods should be chosen that are appropriate to the given purpose and their application learned.
There are numerous study methods and tools that
have been applied in the social sciences (Babbie 2005;
Nikodemska-Wołowik 1999; Rószkiewicz 2002;
Konecki 2000; Sagan 1998). They ought to be carefully
adjusted to both respondent characteristics and the research objective. Tables 2 and 3 list methods that have
been proven to work in practice.
Phase 3 – presentations and project explanation
Polish law has long included a form of project proposal presentation known as “displaying the spatial plan
for public view”. There is also the legal obligation to
publish certain documents on the internet. However,
the mere fulfillment of this legislative obligation does
not in itself guarantee success. First, as discussed earlier, in order to engage in a true dialog with stakeholders it is not enough to open doors –people must also be
encouraged to come in. Moreover, eliminating barriers
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between professionals and non-professionals (public
stakeholders usually pertain to the latter) is also of key
importance. Making information available, even if for
all the stakeholders, is not enough. The proposed plan
must be thoroughly explained or else there is a risk of
conflict due to misunderstanding.
If a project reaches the phase of presentations and explanation, this task is usually taken up by public authorities or designers who are best acquainted with the given topic. In practice, many designers think that a good
project will defend itself and “idle talk” is unnecessary –
if someone fails to understand, it is their problem. Yet,
similarly to other forms of communication, it is the
communicator who is mainly responsible for the clarity of their message by deciding what language is used
and what images are shown. These should be adjusted
to the perceptive capabilities of a particular audience; if
a message is not understood, it is the fault of the communicator and not the audience.
The basic principles governing public appearances
that deal with spatial issues are no different than the
general principles of rhetoric (Gibbons 2007; Rusinek
and Załazińska 2005). Appearances are usually enriched
with images such as illustrations, computer visualizations or films.
The success of a public appearance depends mainly
on thorough preparation. The presenter ought to collect
information on: the audience; the aim, time and place
of the presentation; available supplementary measures;
and other circumstances relating to the planned event.
If any of the determinants turn out to be unfavorable,
attempts should be made to change them. If this turns
out to be impossible, contingency measures need to be
prepared, because anything is better than improvising.
Next is preparation of the appropriate text or an abstract of the presentation, alongside supplementary materials, and rehearsal.
The most common presentational mistakes include:
• a lack of or an insufficient audience;
• a lack of or insufficient preparation on the part
of the presenter, i.e. no public speaking skills or
a lack of knowledge on the given subject;
• communication measures (language, graphics) that
are incomprehensible to the audience;
• the length of the presentation maladjusted to
time constraints;
• an inappropriate time or place;

Krystyna Pawłowska

Table 2. Examples of study methods according to target groups

1

Newspaper poll

Readers

2

Mail or phone survey

Town residents

3

Class survey

Students, parents at parent-teacher meetings, institution employees, frequent
visitors and permanent users of a certain place, members of non-governmental
organizations

4

Self-administered survey

Residents, neighbors of a planned investment; entrepreneurs, institution
employees and service providers connected to a place

5

Face-to-face survey

Tourists, strollers, participants of events, seniors, disabled

6

Individual interview

Mayor, parish priest, head of an institution related to a place, district police
officer, event organizer, an elder and local storyteller, president of the chamber
of commerce, forest manager, head of a local non-governmental organization

7

Focused survey

Councilors, members of a non-governmental organization, organized users,
parish council

8

Observational studies

Users

9

Internet studies

Internet users

10

Drawing and making models

Preschoolers; primary school, high school and university students,
members of youth unions

11

Brainstorming

Scouts, members of artistic associations, the cultural elite of a town (figure 2)

12

Project workshops

Residents, students, frequent club visitors (figures 3 and 4)

Photo: Krystyna Pawłowska

Target group examples

Photo: Krystyna Pawłowska

Methods

Figure 2. Pre-project public studies
– brainstorming

Figure 3. Project workshops for youth about
a park located near a school
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Figure 4. Project workshops for kids about a temporary garden in a town courtyard

• a lack of appropriate and reliable supplementary materials.
Phase 4 – public debate
As soon as they hear the word “participation”, organizers lacking sufficient public communication skills
often enthusiastically set out to organize a meeting between project designers and residents, but such meetings usually end in failure. An agreement cannot be
reached, conflicts deepen, organizers lose faith in the
success of participation and blame residents for the failure. Television debates led by the antithesis of a mediator, such as a journalist hungry for sensation, are
particularly drastic examples of such failures. The organization of this type of debate involves many public communication errors for which the invited guests
are the least to blame. Leading a debate in such a way
that it provides benefits instead of deepening divides
and mistrust among parties is a great craft (Pawłowska
2008). All too often people believe that good will and
conviction is all that it takes. Therefore, public debates,
60 | Sustainable Development Applications no 3, 2012

including those imposed by law, are often fruitless or
even detrimental. Table 4 presents some basic principles for organizing a debate in a rational way.
Phase 5 – negotiations
A common belief is that the aim of negotiations is to
reach a compromise, but this is only true sometimes
and then only in part. Another stereotype, which is
quite damaging, describes the negotiator as a ruthless and manipulative player. While such negotiators
do exist, they should certainly not be hired by authorities to take part in any correspondence with residents
if dialog is to be constructive.
In reality, negotiations are a communication process
that is aimed at reaching an agreement, but this does
not necessarily mean compromise; better results can
sometimes be achieved. A good negotiator can turn
a fierce enemy into a partner willing to cooperate to
find good solutions.
If a party does not feel up to leading effective negotiations by themselves, it is usually a good idea to invite

Krystyna Pawłowska

Table 3. Examples of study methods in relation to the aims of a study
Method

Examples of application:
Suitable for:

Unsuitable for:

1

Newspaper poll

Information
Choice of project version

Inspiration

2

Mail or phone survey

Obtaining the opinion of a large
population

Project improvement

3

Class survey

Learning users’ needs

Learning how stated opinions are justified

4

Self-administered survey

Arousing interest

Inspiration

5

Face-to-face survey

Learning the needs, education

Project improvement

6

Individual interview

Conflict identification

Obtaining statistically significant polling results

7

Focused survey

Building trust

Obtaining statistically significant polling results

8

Observational studies

Gaining knowledge on the
designed place

Comparing public and expert opinions

9

Drawing and making
models

Inspiration

Conflict identification

10

Internet study

Inspiration
Gaining allies

Obtaining statistically significant polling results
for a group representative of a large population

11

Brainstorming

Inspiration

Gaining knowledge of the place

12

Project workshops

Project improvement
Education

Obtaining statistically significant polling results

an impartial negotiator whose main task is to make
sure that the emotional layer of the dispute does not
dominate substantive discussion. Practice shows that
a good mediator is able to remain neutral, listen to everybody, give the discussion a civilized character and
reconcile even highly contradictory positions (Nęcki
1994; Haeske 2005; Pruitt 1981; Lewicki et al. 2005;
Benien 2005).
Negotiations can have at least four possible outcomes following four different strategies from which
a negotiator or mediator can choose when entering into the debate (table 5).

A. In a “win” strategy, a competitive (or confrontational) style is adopted. It seems the most natural and is chosen spontaneously by people who do
not think of the long-term consequences. It may
not be obvious, but victory in negotiations is effective only in case of certainty that there will never
be any other negotiations with the same partner.
When somebody wins, someone has to lose, and
a loser’s frustration is the best trigger for a new
conflict. In contacts between the authorities and
society, negotiations are typically not one-time affairs. Every win on the part of authorities is socially
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Table 4. List of basic recommendations for organizers of public debates
YES

NO

Whose initiative

By the initiative of public authorities

Under the pressure of conflicts

In order to

Achieve an agreement

Meet legislative requirements or coerce acceptance

When

Before a decision is made

After a decision is made

With the aim of

Using the results

Without the possibility of using the results

Preceded by

Effective substantive information

Combined with the explanation of substantive
misunderstandings

Issues covered

Mainly substantive – solutions

Only legislative and only conflicts

Subject

Selected matters

All issues at once

Participants

Stakeholders representing different viewpoints

Only protesters or random people

Number of
participants

Can be determined by organizers

Random

Duration

As long as it takes to reach an agreement

Limited time constraints

Led by

A moderator – mediator

A representative of one of the parties or “journalist” seeking
sensation

Form

E.g. workshops

Spontaneous “public argument”

risky because it may open the way for another conflict and increase the already huge gulf of mistrust
between the governing and the governed.
B. Entering negotiations with the conviction that
there is no chance to reach a satisfactory solution
is an obvious waste of time. If someone sees no
chance of success for themselves, they should focus on strengthening their position. This can be
achieved in many ways, e.g. by learning the principles of carrying out negotiations, hiring a professional negotiator or seeking the participation
of an impartial mediator.
C. Reaching a compromise in negotiations requires
the adoption of a cooperative approach and convincing the other party to do the same. One can
use the psychological principle of reciprocity: if
62 | Sustainable Development Applications no 3, 2012

both parties reach a compromise, i.e. share the
win and loss half-and-half, they can be satisfied,
although only partially, since this is of course not
the ideal outcome for both.
D. Combining cooperative style with a creative approach provides a chance to achieve a better result,
i.e. come up with a new solution that gives both
sides more benefits than a simple compromise.
This ultimate outcome, metaphorically termed
the “bigger pie”, is not always possible to achieve.
Sometimes even the best, creative strategy leads
only to compromise, but the mere fact that it was
adopted should ensure a positive attitude from
the beginning. The parties are not focused only
on preserving what they can from their initial offer but work together to find a new solution. In
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Table 5. Potential outcomes of negotiations
Possibilities

US

YOU

Commentary

A. Win

Trigger for a new conflict

B. Loss

Nobody likes to lose

C. Compromise

This is not all that can be achieved

D. New, better solution
(“bigger pie”)

This should be the goal

this approach, it is creativity, and not obstinacy,
that is rewarded.
In presenting participation tools and techniques, we
have highlighted only the most basic principles and
pointed out the most common mistakes. However, this is
by far not enough to learn how to organize public participation. For more information on these issues, the book
prepared by members of the Cultural Basics of Landscape Architecture Lab at Krakow University of Technology’s Institute of Landscape Architecture provides
a useful reference (Pawłowska et al. 2010).

Public participation in practice
There are numerous examples of successful public participation in countries such as the USA, UK, France, the
Netherlands, Germany and Japan. For Poles, these examples are of interest but also raise questions on whether
it would be possible to do something similar in Poland.
The reasons typically given for this reserve are twofold:
firstly, the other countries are wealthier; second, their
societies are more mature and democratic. When asked
to comment on these arguments, organizers of participation events in wealthier, more democratic countries
usually respond that the other society is no better than
Polish and that participation funds always need to be
fought for. It is difficult to say who is right but it is clear
that participation is very strongly determined by sociocultural conditions in a given country at a given moment
in time. Therefore, if foreign models are to be followed,
they must first be adapted to local circumstances. If

Polish society really is unprepared, it should be taught
in practice – waiting idly is not a solution. If there are
not enough financial resources, then actions should be
smaller in scale, but still professional. Innumerable examples of squandering European Union funds allotted
to these activities, due to organizational incompetence
or even sham participation, prove that much more needs
to be done.
Below we present an example of participation in Japan that demonstrates the large scale of an undertaking
where participation has played a crucial role. Whilst the
Polish examples that follow are more modest in scale,
they do show that success can be achieved in Poland
even after only 20 years of democracy.
Japanese-style participation
Tokyo is a gigantic conglomeration of 35 million inhabitants consisting mostly of chaotically arranged, 1 or
2-storey buildings with low technical standards. Areas
of this sort, especially those located in downtown districts, are now being revitalized. The scope of the change
is enormous as chaotically built parts of the city are
transformed into modern, multifunctional urban units
with high functionality and environmental, public and
landscape standards. Revitalization is carried out by large
development companies and financed as public-private
undertakings (Pawłowska 2010).
This is how the Tokyo district of Roppongi gained
two urban developments: Roppongi Hills (Fackler
2008), completed in 2003, and Tokyo Midtown, completed in 2008 (Pawłowska 2010). Both are particularly
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live in the new complex in a bigger, better equipped
and more modern home. One of the two residential
high-rise buildings in Roppongi Hills was occupied
solely by previous residents of the district. This was
not only a bargaining piece, but also a way of preserving local communities, which are particularly valued
in Japanese culture.
The large volumes that are the product of redevelopment works are one source of usable space that is
so vital in densely built areas. At the same time, land
can be freed up to make space for greenery and become an attractive public space. In the Roppongi Hills
development, 40% of the lot was covered by greenery,
whilst in Midtown Tokyo – as much as 50%. Traditional gardens were the only type of land management
that were preserved and adapted to the new establishment. At Roppongi Hills, this included the garden that
once belonged to the Mori clan (see figure 5), which
became a public park after its renovation. Another
garden, located on the roof of a cinema (see figure 6),
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well-known for their record-breaking skyscrapers: the
Mori Building and the Tokyo Midtown Tower, reaching 54 stories each.
The general idea behind both developments was similar, and they both cover an area of around 10 ha. In redeveloping these sites, lots were united, previous structures were destroyed and skyscrapers and many other
buildings of varying height were constructed. The developments consist of apartments, offices, shops, hotels,
museums, clubs, a diversity of services, restaurants, cinemas, and theaters – both developments are a city within a city. Roppongi Hills has 2000 residents and employs 7600 people.
Public participation plays an important role in
projects like these. It begins as soon as land is bought
and merged for the development. Negotiations with
land owners are challenging and time-consuming but
are conducted persistently until consensus is reached.
One of the incentives that encourage people to agree
are guarantees that after the redevelopment they will

Figure 5. The Mori Garden in Roppongi Hills, Tokyo, after its renovation
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Figure 6. Roof garden on top of a cinema in Roppongi Hills, Tokyo

is a great example of how cultural ecosystem services
can be used; its main element are small rice beds that
also serve educational purposes.
In Midtown Tokyo, the old Hinokicho Garden was
also preserved and renovated. In addition to this there
is a public park kept in Western style, known as the
Midtown Garden, with the 140 trees that grew in the
district before the redevelopment. These were replanted
twice, firstly outside of the redevelopment area during
construction, and then in their final destination once
work was completed.
Care for urban greenery, despite a deficit of space,
is encouraged by the Japanese urban planning system which includes regulations that oblige high-rise
building investors to create certain amounts of public green areas.
Redevelopment works of this kind must be highly
profitable, otherwise development companies would

not undertake them. Moreover, the companies boast
close cooperation with both public authorities and resident communities, under the auspices that combining
public and private sectors is part of an urban planning
renaissance. Multimedia presentations and advertising
leaflets proudly present companies’ evolution from constructing individual buildings to transforming whole
districts in accordance with sustainable development
and public participation.
Cooperation among investors and designers on the
one hand and previous and future residents on the other is included in the design, decision-making and construction phases. Finally, after a complex is ready for
use, this transforms into the basis for social bonds between the old and new residents. This way, redevelopment becomes a complete public undertaking and
not just one technical aspect of a construction project.
Building public acceptance can take longer than the
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actual construction; in the case of Roppongi Hills, public consultations and negotiations took 11 years while
construction work took only 4 years.
Polish-style public participation

Photo: Krystyna Pawłowska

Urban green areas are a type of land management that
does not yield quick monetary gains (excluding certain
exceptional situations). Providing residents with green
areas is the task of municipal governments, with the
costs of their creation and maintenance covered by municipal budgets. Municipal governments and residents
are typically the only advocates of green areas. Out of
many other aspects of urban spatial management, the
planning and management of green areas is particularly
closely related to ideas of public participation. The first
and most common attempts at collaboration among local
communities usually involve courtyard gardens or community playgrounds, which are the most basic forms of
urban greenery. Protests against different construction
undertakings are very often motivated by a determination to protect unmanaged green areas that residents
use for leisure. A special way in which green areas are
associated with participation is that non-governmental

Figure 7. Volunteers taking part in the creation of a park
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organizations and volunteers can be hired to help in creating parks and their maintenance works (see figure 7).
Presented below are three examples that illustrate
how ideas of public participation have developed. Each
example comes from a different city and a different period in the evolution of democracy in Poland; all ended in success, although not necessarily full or definitive.
Debnicki Park in Krakow
Debnicki Park in Krakow (Pawłowska 2009), one
of few public parks created in the last two decades,
was created through the initiative of the Citizens’
Committee of the Debniki District. The Committee
operated before Polish municipal reforms came into
force. This initiative concerned land pertaining to the
municipality which had some gardening traditions
but had become derelict. Due to its localization, the
land had a potentially high value for numerous types
of commercial investment while at the same time being perfectly suitable for a park that could be an important element of Krakow’s system of greenery. As
soon as Committee members became district councilors, they began attempts to realize this initiative
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with their actions motivated by a sense of mission to
serve the local community.
Acting on behalf of residents and in accordance with
their needs and support, the district council found an
ally in members of a design team who took this opportunity to experiment in the art of public participation.
During the entire planning, design and park construction period (1998–2002), with no legislation whatsoever which could impose or facilitate public participation,
the idea was realized in an amateur way. At meetings
held in the district council’s headquarters, residents were

presented with alternative proposals. Neighbors of the
park were also contacted and their opinions sought.
General and detailed project proposals were publicly
presented on numerous occasions, with designers responding to questions from anyone with an interest
throughout the realization process, and entering into negotiations to resolve issues in dispute. All of this
took place despite the municipality’s reluctance and recurrent initiatives to earmark the land for other, commercial functions, and moreover without any funds allotted to public consultation.
The district council’s and designers’ efforts yielded the
two most important parts of the park (see figures 8 and
9), which were ready for use in 2002 as the first of four
parts in total. That same year, the Debnicki Park received
the Janusz Bogusławski Award via a resident referendum organized by the Gazeta Wyborcza daily newspaper.
Park in Kozacza Gora, Gdansk

Photo: Krystyna Pawłowska

Figure 8. Debnicki Park in Krakow

In 2008, the owner of the forest in the Kozacza Gora
area in Gdansk made an application to the municipality to use part of the forest for a new housing estate. The
entire forest covered 16 ha. In the owner’s proposal, 4 ha
were to be built on whilst the remaining 12 ha set aside
for a public park. At the time, the forest was completely
untended, but nonetheless provided residents in adjacent housing estates with recreational space (figure 10).

Figure 9. Krakow’s Debnicki Park, tetrapylon – the main gate
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The area lacked a Local Spatial Management Plan;
when the City Development Office set about to prepare one, the local residents protested that they wanted
to keep the whole forest for the community. A Citizens’
Forest Protection Committee was established which began a protest campaign using all available means – the
protest being the first form of contact between designers and residents.
Although this was a far from ideal time to initiate
a participatory process (as it should have commenced
sooner), a program was adopted which ultimately proved
to be successful. First, a comprehensive list of stakeholders was prepared, and all – many more than just the protesters – were informed on the matter. Second, a poll
was conducted to identify needs and points of contention. This resulted in the formation of another association: one of residents who supported the proposal for
constructing a housing estate and creating a park at the
same time. After numerous project presentations, debates and negotiations, in 2010 the majority of the community eventually accepted the Local Spatial Management Plan which included this proposal, and a plan for
the public park in Kozacza Gora was made. Additionally, the municipality signed a preliminary agreement

Figure 10. Forest in the Kozacza Gora area, Gdansk
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with the owner of the land to buy the park once it was
created for a symbolic price of one Polish zloty.
As yet, neither the housing estate nor the park has
been created. Bringing this case to a positive conclusion
in accordance with what was agreed with residents will
be the final proof of the success of participation and
an important test of credibility for the municipality.
A park near the Balaton in Warsaw
Balaton is the nickname used by residents of the large
Warsaw Goclaw apartment building complex for
a nearby artificial lake that covers 2.64 ha. The area surrounding the lake (about 7 ha) was unmanaged
and used for recreational purposes. In 2010, a new
public park was opened through the initiative of the
Praga Poludnie Disctrict Council. The project applied
all the principles of public participation. It is worth
noting here that district councils in Poland’s capital
have much broader powers than councils in smaller towns. Warsaw’s district councils have their own
budget meaning that they can lead an investment process on their own. In this case, the process bore all
the hallmarks of pro-resident activity from the very
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Figure 11. Park near the Balaton, Warsaw

beginning and was conducted according to their needs,
ideas and opinions.
In 2008, a poll was carried out to find out what the
needs and opinions of residents were. The results of the
poll were used to determine the conditions for a park
project contest. Residents chose the winning project
and construction began. This included a lakeside beach
and marina, platforms for anglers, a system of footpaths
with bridges above a stream and a canal, in addition to
a beach volleyball court, 3 playgrounds, a water cascade
and a cafeteria with a terrace. An old orchard, which
had been there long before the park was created, was
preserved and re-established. New tree and bush arrangements were also introduced (see figures 11 and 12).
The opening of the site in 2010 attracted crowds
of residents, which could serve as a manifestation of
support for the whole undertaking. Consultations with
residents were made at every stage of the project, from
beginning to end, with residents participating as volunteers. The process continues to this day: the park is
being supplemented with new elements, e.g. a statue of
a cat. And thus inclusion of public needs and aspirations contributed to a peaceful project development and
its ultimate success. It has also helped make the park
highly popular as residents are rightly convinced that
it is a place of their own. This serves as a good example
for skeptics who claim that public participation has no
place in Polish society.

Figure 12. Park near the Balaton in Warsaw
– playground for kids

Conclusion
Increasingly rapid changes in the relationship between
the governing and the governed in the Polish society demonstrate that a lack of communication skills
will make governing much more difficult. The information society will not allow decisions to be made in
secret and those who try to do so may well expect protests that will be organized more ably than ever before.
A single day is enough to gather crowds of supporters
or opponents of a given issue in one place. Therefore,
even those who are skeptical toward the idea of public
participation will have to acknowledge the need for it.
Polling, convincing others of one’s own arguments or
becoming convinced by a partner in a debate is much
better than putting out the fire of conflicts, which are
the bigger the later talks begin. Public communication is not a matter of faith – it is all about learning!
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How to assess the
value of nature?
Valuation of street
trees in Lodz city
center
Marek Giergiczny, Warsaw University
Jakub Kronenberg, University of Lodz

Nature is difficult to price and yet we know it has value. This value
is revealed when people make certain decisions, e.g. choosing to
live closer to green areas or protesting against the removal of trees
in their city. Another way to determine this value is by asking city
residents how much a particular nature element or service is worth
to them. This type of study requires a hypothetical scenario in
which the state of what is being valued may change. The marginal
price that city residents are willing to pay for the good or service
reflects the value that they assign to maintaining or increasing its
availability. We conducted a study of this sort in the Polish city of
Lodz, where residents were presented with a hypothetical plan to
increase the number of trees in the city center.
Keywords: economic value of nature, choice experiment,
street trees, urban ecosystem services

How to assess the value of nature? Valuation of street trees in Lodz city center

that does not serve to meet human needs directly or
indirectly, including the environment, has no value.
However, this anthropocentric view does not imply
In May 1971, Stockholm was the site of massive pro- that economic theory is materialistic. Economists agree
tests against plans to cut down thirteen elm trees in that prices – and by extension values – contain elements
one of the city center’s small parks. The elms were due that are related to the use of goods and services but also
to be removed not only to make space for a new metro others that reflect satisfaction from the mere existence
station, but also as part of a wider urban “moderniza- of a given good or service. The first type constitutes
tion” scheme. Around 250 thousand people took part what is called use value, while the second – non-use
in the protests! Notably this mobilization took place value (Żylicz 2004).
long before the prevalence of contemporary commuFor many years economists considered only use valnication systems which greatly facilitate protester or- ue defined in the very narrow sense. Although the exganization. Clashes with the police and workers hired istence of other value components had long been apby the municipality erupted as they tried to cut down preciated, they were rarely taken into account when
the first elm tree. Eventually the plans were revised managing resources since they were not subject to marand the proposed metro station was moved (Passow ket transactions. The assessment of ecosystem servic1973). The event also sparked changes in the city’s de- es’ use value concentrated largely on recreational valcision making process – the needs of residents became ue. However crucial in many cases, recreational value
represents only a fraction of use value and usually just
a much more relevant factor.
The event exemplified an extreme form of participa- a small share of a natural resource’s total economic
tion (conflict), as discussed in the previous article. The value. Non-use value was highlighted in 1967 by John
protest also served to show how
Krutilla (Krutilla 1967), with its
similar problems can be avoid- Of course the value assigned to trees differs main aspect, the so-called existed if only it is recognized that from one person to another, just as each indi- ence value, associated with satisresidents appreciate the value vidual is willing to pay a different amount of faction derived from a good’s existof city trees or ecosystem serv- money for say a book or a bike.
ence. Another aspect is the bequest
ices in general. Of course the
value to future generations. A catvalue assigned to trees differs from one person to an- egory in between use and non-use value is the option
other, just as each individual is willing to pay a dif- value which reflects the potential benefits that can be
ferent amount of money for say a book or a bike. The achieved in the future from a given good. An environvalue that residents assign to trees can be determined mental good’s total economic value is the sum of all
through an economic study, and in this article the ex- these value categories (both use and non-use). Figure
ample of the Lodz city center street tree valuation is 1 shows the different categories of city tree value and
used to describe how such analyses can be conducted. examples of services provided by trees.
First, however, the purpose of valuing non-market
Although most ecosystem services are not subject
goods (such as trees or ecosystem services) is discussed to market exchange (they are non-market goods), they
and the most appropriate study methods are reviewed. meet people’s needs and thus have value. Their supply
is determined mainly by public institutions. Let us assume that municipal authorities are to determine the
optimum amount of green areas. The issue can be apWhy and how are non-market goods
proached from a number of different perspectives. Here
valued?
the focus is only on the economic aspects.
Certain individuals decide on the purchase of priValue is a basic economic category. According to contemporary economics, value is reflected in market pric- vate goods by comparing market prices with the goods’
es and as such is justified by the utility of a good or utility. In the case of public goods, however, purchase
service, i.e. the consumer benefits from its consump- decisions must be made by public administrative bodtion. According to neoclassical economics, anything ies. Economic theory assumes that the choices made by

Introduction
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Public and private goods
In economics, goods are divided into two basic categories: private and public. Nearly all goods and services
purchased on the market bear the traits of private goods, i.e. consumption by one individual limits another
individual’s ability to consume the same good; moreover, the owner of a private good can readily exclude other
people from its consumption. Conversely, no one can be excluded from the consumption of a public good and
one person’s consumption level should not influence other people’s consumption levels.

decision makers should maximize social welfare. In the
example discussed below, this would be the amount of
green areas in the city that maximize the difference
between total social benefits and costs.
The assessment of a public good’s provision costs
is usually not a large issue: the task may not be

easy but it is manageable. However, estimating social
benefits is a real challenge. In a situation where municipal authorities are considering a plan to increase
the amount of street trees, the question is what social
benefits will the plan bring about? If there were a market for street trees, the issue would be trivial – social

TOtal value of city trees

use value

non-use value

direct

indirect

option

Bequest

existence

Timber

Elimination
of pollution
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“For parents who
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Animal
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in the future
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Revitalization

Education

Water retention

Aesthetics,
diversification
of urban space
Attractiveness
for residents
and tourists

Relief for sewage
systems and
treatment plants
Noise barrier
Leisure,
recreation
Wellbeing,
relaxation,
education
Business
benefits:
sales increase

Figure 1. Different categories of city tree value and examples of services provided by trees
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benefits could be drawn from market prices. However, due to the nature of public goods, there is no direct
market for them. Therefore, the only way to assess the
benefits derived from public goods is to create a hypothetical market where people can perform hypothetical transactions of public good purchase. A market of
this sort was presented to the public in the Lodz study
described here. Before discussing the details, however,
a few different methods that are widely used to valuate ecosystem services will be analyzed, with a focus
on urban green areas.

Urban ecosystem service
valuation methods
Non-market good valuation methods fall into the two
categories of direct and indirect methods (Czajkowski
2010). The latter make use of revealed preferences concerning market goods related to the given non-market goods under consideration. Even if the good that
is valued is not subject to market transactions, its value can be determined by observing the price of a related good which is available in the market. Direct
methods, on the other hand, are based on stated preferences with regard to a certain non-market good. In
this case, consumers are asked in an appropriate way
how much a given good is worth to them. Below the

most commonly used methods of urban nature valuation are reviewed with examples of their application
in urban tree valuation studies (figure 2).
Replacement cost method
The method most commonly applied when decisions
concerning city trees are made is the replacement cost
method which takes into account the costs of recreating tree services. It includes the costs of planting and
maintaining an appropriate number of new trees that
are to replace a removed or damaged tree. The factors
that need to be taken into consideration when assessing
replacement cost include tree species, size, condition
and location. In the USA, where urban tree valuation
has the longest history, the replacement cost method is
an officially approved aid to planning decisions (CTLA
1992). The resulting calculations of tree value in different cities are publicly available. For example, tree
value in New York was estimated at 5.2 billion USD
(996 USD per tree) (Nowak et al. 2002).
In 1974 Lodz became the first Polish city to have
a tree price list introduced. This price list was to be
based precisely on replacement cost, i.e. the calculated number of new trees which would have to be planted in order to achieve the same ecological benefits that
removed or damaged trees provided. However, the final
price list included values that were just 1/6th of what

non-market good valuation methods

Direct valuation methods
(stated preferences)

Indirect valuation methods
(revealed preferences)

Conventional
markets

Surrogate
markets
Contingent
valuation (CV)

Replacement cost
(compensatory value)

Hedonic valuation

Figure 2. Examples of the most commonly used urban nature valuation methods
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was proposed in the project. As Romuald Olaczek put
it, “the (originally) estimated tree values most probably
exceeded some psychological barrier of municipal officers, who would not acknowledge that a simple street
tree could have the value of a few passenger cars” (quoted from Szczepanowska 2007, pp. 116–117). The current charging system for removing trees in Poland1 is
not based on any valuation method and the substantive
grounds for establishing unit charges are not known.
Aiming to adjust the Polish system to international
standards, the Institute of Spatial Management and
Housing developed a replacement cost method adapted to Polish circumstances (Szczepanowska 2009).

street trees in Portland by analyzing house prices. The
presence of trees separating a house from the street or
growing no more than 30.5 m away (excluding those
that grew immediately next to a home) increased real
estate price on average by 8870 USD (3% of the real
estate value). By extrapolating this value to all of Portland, the authors indicated that the city’s street trees
had an estimated value of 1.35 billion USD. They also
showed that homes near street trees were easier to sell
(such offers found purchasers on average 1.7 days faster compared with the average market time of 71 days).
Contingent valuation

Another method used relatively frequently with regard to urban ecosystem services is contingent valuScientific studies on the value of city trees most com- ation (CV). Typically for a direct valuation method,
monly apply the so-called hedonic valuation method. respondents are asked about their willingness to pay for
It draws on the fact that the presence of trees (or other ecosystem services. A scenario for the supply of a given
nature elements, such as parks,
service, as well as its projected cost,
aquifers or protected areas) in- The presence of trees separating a house from is presented. Respondents state if
fluences the value of real estate the street or growing no more than 30.5 m away they would be willing to bear a paron which or in the vicinity of (excluding those that grew immediately next ticular cost in order to benefit from
which the analyzed trees grow. to a home) increased real estate price on aver- a particular ecosystem service. The
Relevant econometric models age by 8870 USD (3% of the real estate value). scenarios most commonly used in
have enabled researchers to
this method refer to the costs of
separate the influences of different factors, such as lo- maintaining urban green areas. This also relates to the
cation and, in the case of apartments and houses, also barriers that were discussed in the second article, such
their size, layout and window view, on real estate price. as the insufficiency of financial means for the mainteThe influence of nature on the quality of life in a cer- nance of urban nature and/or a failure on the part of
tain place is reflected in the price that buyers are will- decision makers to recognize the value that city resiing to pay for a piece of real estate as well as the time dents assign to nature.
needed to find purchasers. The majority of studies conTreitman and Gartner (2006) determined the willfirm that trees and other nature elements increase the ingness to pay for better maintenance of trees in 44 citvalue of real estate, especially in urban areas (Donovan ies in the state of Missouri, including St. Louis and
and Butry 2010; Waltert and Schläpfer 2010). Aware Kansas. More than half of their respondents, espeof the fact that green areas can increase the attractive- cially in larger cities, declared a willingness to pay
ness of real estate, developers highlight the presence 14–16 USD annually per household where the sceof such areas even when in fact the property contains nario included creating a fund for better tree care in
little or no trees. A quick look at sales advertisements the city. In another study conducted in 1996 concernin a random newspaper’s real estate section will con- ing tree-covered areas in the Finnish cities of Joenfirm that this is truly the case.
suu and Salo, 2/3rds of residents were willing to pay
Hedonic valuation has also been used to value street for recreation opportunities in urban green areas (7–9
trees. Donovan and Butry (2010) estimated the value of EUR a month) and half were willing to pay for halting
Hedonic valuation

1 Nature Protection Act of 16 April 2004 and Ordinance of the Minister of Environment of 13 October 2004 on charging rates for certain
tree species.
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the transformation of natural areas into built-up ones
(at 21–35 EUR a year per household, over 3 years)
(Tyrväinen 2001). Such calculations of the benefits of
recreation in these areas by far surpassed their maintenance costs incurred by public institutions at the time.
The costs were to be met in the form of fees for the use
of recreational areas and a tax to impede their transformation into built-up areas.
Choice experiment
The most complex solution that can be applied to assess the value of trees in a city is the choice experiment
(CE). Similarly to contingent valuation, it requires prior preparation of hypothetical service provision scenarios. In this case, respondents are asked to select their
preferred alternative out of a given set of alternatives.
Some researchers (e.g. Carlsson and Martinson 2001)
claim that the complex structure of CE produces answers that are more thought through than those from
the CV method, thereby reducing the problem of respondents answering without sufficient consideration.

Moreover, CE forces respondents to think of the detailed comparisons (exchange rates) between different
characteristics of given projects. There are researchers
who argue that this approach encourages respondents
to think in terms of maximizing utility (i.e. choosing
the program that is most satisfying) and minimizes
the number of random answers. This was the method
applied in the Lodz study described below. For more
information on the method, see the appendix at the
end of this article intended for readers with a particular interest in economics.
Cost-benefit analysis
The types of studies described above refer to the benefits obtained from the presence of trees in a city, but
urban tree maintenance also has its costs. Therefore,
another method that is also frequently used by economists analyzing the economic value of urban trees and
ecosystem services is cost-benefit analysis. One of the
most renowned applications of this method in recent
years was the New York study by Peper et al. (2007).

Urban nature valuation – how is it done?
Economic valuation facilitates the decision-making process in cities: it helps find common ground on matters that are often difficult to decide (because of diverse vantage
points) by expressing them in purely monetary terms. Thanks to economic valuation
methods, the decisions made by municipal authorities can relate to a wider range of issues concerning quality of life in a city.
The methods discussed here are commonly used in developed countries, which means
that there are models readily available for use. Besides the first method, all require econometric tools and thus the involvement of an econometrician. In Poland, researchers at
the University of Warsaw’s Warsaw Ecological Economics Center have a particularly
broad experience in the field of economic valuation studies while the Institute of Spatial
Management and Housing uses a replacement cost method adapted to Polish conditions.
Valuation studies also require a large data collection if statistical conclusions are to be
drawn. The data may come from the real estate market (through hedonic valuation) or be
collected specifically for the purpose of a given valuation (through CV and CE). The time
required to complete a study results from the amount of time needed for data collection.
There are many publications and other materials concerning valuation which could
serve as a basis for further work, e.g. online at <www.ecosystemvaluation.org>.
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Figure 3. A campaign conveying the results of a street tree valuation study in Chicago

It assessed the costs and benefits associated with street
trees that were the responsibility of municipal authorities, comprising nearly 600 thousand trees and excluding 4.5 million trees in parks and on private property.
The net benefit of the trees that were analyzed was estimated at 122 million USD a year (i.e. 209 USD per
tree). Every dollar spent on New York tree maintenance brought the city 5.60 USD of benefits. The benefits that were highlighted included reduction of energy
use, sequestration of CO2 and other pollutants, water
retention in the landscape and a positive influence on
real estate values.2

The valuation of street trees in Lodz
city center
The study aimed to bring decision makers’ and city
residents’ attention to the value of urban trees and
the need to include this value in planning decisions.
By having an effect on the presence of trees, planning decisions translate into quality of life for a city.
Unfortunately, this fact is rarely recognized in public
debates in Polish cities.
For the needs of the study, we prepared a simplified
inventory of trees in the very center of the city. Based
on the number of trees that grew there, the streets were
divided into the three following categories:3
1. high number of trees (10 or more);
2. medium number of trees (4–9);
3. very few or no trees (0–3).
Figure 4 shows the inventory results; different street
categories are marked with different colors. This was

2 The New York study was conducted with the i-Tree Streets tool developed by the USDA Forest Service. You can find more details on this
and similar tools at <www.itreetools.org>.
3 Including the number of trees on a 100 m street segment, up to 5 m from the edge of a roadway.
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legend:
number of street trees
low
medium
high

Figure 4. A map of Lodz city center (street colors indicate the number of trees)
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used as a starting point to plan a hypothetical program
of increasing the number of trees in the area of analysis. This program was presented to surveyed Lodz residents in order to learn the value that they assign to
trees in their city center.
Hypothetical program

Photo: Tomasz Bużałek

The proposed hypothetical program assumed an increase in the length of streets with medium and high
numbers of trees (by way of planting new trees along
the streets with no trees and those with a medium
number of trees). The study made an approximate specification of the streets where additional trees could be
planted, disregarding any technical or institutional
barriers, such as those discussed in the second article.
Based on the possibility of planting new trees, three
types of streets were distinguished:

1. streets where sidewalk (and sidewalk greenery)
width allowed the planting of trees by the side
of the street;
2. streets where sidewalk (and sidewalk greenery)
width was insufficient for planting trees (yet it
was possible to introduce trees on some of these
streets in specially created traffic islands between
the road and sidewalk, as shown in figure 5);
3. streets with very few or no trees, where significant
traffic concentration and insufficient width made
it impractical to create traffic islands and plant
trees in the roadway or by the side of the street.
In figure 6, the green dots on the appropriate sides
of streets indicate locations where street trees could be
introduced. In many places, trees removed because of
illness or old age have not been replaced by new ones
and empty spaces remain. Yellow-green flower symbols on the map indicate streets with the potential to

Figure 5. Helsinki, tree islands between parking spaces
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legend:
number of street trees
low
medium
high
street segments with no possibility of increasing
the amount of tall greenery
potential tree-planting site
potential tree island in a roadway

Figure 6. A map of Lodz city center with possible tree planting areas
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changes consisted of increasing the number of trees
and the basic scenario (the status quo) meant the existing number of trees (although in reality this number is decreasing). Figure 7 shows the possible variants as follows:
• increasing the number of trees in the streets that
do not have them, so as to achieve a medium
number of trees, by creating tree islands;
• increasing the number of trees in streets that
do not have them, achieving a medium number
of trees;
• increasing the number of trees in streets with
a medium number of trees so as to achieve a high
number of trees.
The study generated a dozen variants for the program with varying emphases on different ways to increase tree numbers. The variants were presented in
tables such as the one shown in figure 8. The “Status

Photo: Jakub Kronenberg and Tomasz Bużałek

introduce tree islands like those found in some cities
in Western Europe and the USA. This solution was
proposed only where trees could not be planted at the
side of the street. The islands would be sectioned off
from parts of the sidewalk and roadway only in streets
where one lane is occupied by parking spaces. Every
15 meters, a square 1.5 x 1.5 m accommodating a tree
would be allocated from a parking space. For the needs
of this hypothetical scenario, it was assumed that the
parking spaces “taken over” by planted trees would be
recreated in the immediate vicinity.
Another assumption made when preparing the program was that new trees could be planted only along
streets with no trees or a medium number of trees in order to ensure “fair” access to these public goods. It was
also assumed that trees would not be planted along the
roadway if they could be planted by the side of a given
street. Finally, it was assumed that the only possible

Medium number of trees

High number of trees

No trees

Medium
number of trees
Sustainable Development Applications no 3, 2012

Figure 7. Hypothetical tree scenarios that could be achieved
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Choice card – scenario 11

Status quo
(maintaining)

Length of streets with
a high number of trees

Medium number of trees

High number of trees

Length of streets with
No treesa medium number of trees

Program 2
(increase)

Program 3
(increase)

10 km

18 km

14 km

14 km

12 km

6 km

14 km

12 km

Medium number of trees
Medium number of trees

Length of streets with islets

Program 1
(increase)

High number of trees

0 km

14 km

3.5 km

3.5 km

Length of streets with
no trees

28 km

12 km

19 km

20.5 km

Cost/month/person

0 PLN

20 PLN

5 PLN

50 PLN

No trees

Medium number of trees

Medium number of trees

High number of trees

No trees

Medium number of trees

Choice
Medium number of trees

High number of trees

No trees

Medium number of trees

Figure 8. Example of a choice card

quo” column shows the existing street length in each
category. Subsequent columns show the length (in kilometers) of streets in each category after the enforcement of a given program. The last row contains the
hypothetical expenses associated with each variant
of the scenario. The expenses would be covered each
month by respondents in the form of an additional hypothetical tax.
Once acquainted with this information, respondents
were asked to rank the programs from best to worst.
They were presented with the programs as proposals
that were actually being considered and asked to make
their choices bearing in mind that they would have to,
in reality, bear the relevant costs. At the same time respondents were reminded that a higher tax would decrease their funds available for other purposes. For
every variant, the respondents first chose the one they
thought was best, then the one they thought was worst,
and finally the one that was better than the two remaining variants. Respondents who decided they were not
84 | Sustainable Development Applications no 3, 2012

able to bear any additional cost or were not interested
in increasing the number of trees chose “Status quo” as
their preferred program. In the final stage of the study,
respondents answered socio-demographic questions.
Results
The study was carried out in two rounds. In the first
round, 150 people were interviewed. The results were
then used to prepare another dozen sets which were
better adjusted to average preferences. 250 people took
part in the second round. Only Lodz residents aged
eighteen and above were interviewed. A total of 400
interviews were carried out which yielded 382 complete questionnaires that were used to analyze stated
preferences and assess willingness to pay. The interviews were carried out in the city center by trained
pollsters (in streets and squares, in shops and shopping
malls). The size of the sample and public availability
of places where the interviews took place legitimized
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the assumption that the structure of Lodz residents if the given tax amount were to be voted on in a referwas well represented.
endum, 50% of respondents would be for the introducThe data obtained from the questionnaires was sub- tion of a tax at this level and 50% would be against it.
jected to econometric analysis.4 The results suggested
The study showed that respondents were willing to
that the surveyed Lodz residents gave the most impor- pay, in the form of increased tax, the following amounts
tance to increasing tree numbers in streets with few or per person per year:
• 1.58 PLN per kilometer of a street where the numno trees. According to the surveyed Lodz residents,
the key issue was increasing the number of trees from
ber of trees would be increased from low to medilow level (few or no trees) to medium level, while inum level by planting trees along the street;
• 2.25 PLN per kilometer of a street where tree iscreasing the number of trees from medium to high levlands would be created.
el was of secondary importance. In line with expectations, respondents found the costs of certain programs
The values obtained may serve to calculate the willhighly significant – ceteris paribus (everything else un- ingness to pay for a program which would increase
changed) the higher the cost of the program, the lower the number of trees from low to medium levels and by
the respondents’ satisfaction. The results also showed creating tree islands in streets of a certain length. For
that on average, the Lodz respondents were not at- example, the willingness to pay for a program to intached to the existing number of
crease the number of trees from
trees, i.e. changes in these numbers 17.7 million PLN. Such would be the assessed low to medium level on 5 km
in terms of economics did not have change in social welfare resulting from the of streets and create tree islands
a negative influence on their utility. implementation of the program in question. on 9 km of streets (the average
This utility would grow only when Meanwhile, the municipal budget for 2012 pre- lengths used in the study) was
the number of trees increased in dicted only around 2 million PLN for street 28.15 PLN/year in the form of
the streets where they were scarce. greenery-related expenses. This gives an idea increased taxes per resident.
The subject of this study was of how maladjusted the actions undertaken by
Assuming the representeconomic valuation, i.e. determin- the municipality are to social needs in rela- ativeness of the sample, the
ing the willingness to pay by Lodz tion to trees.
study results could be extraporesidents for increasing the number
lated to the entire population of
of street trees. Willingness to pay is a measure of wel- Lodz residents above eighteen years of age (627,000 at
fare and provides information on the maximum price the end of 2010). The value of a program to increase the
that respondents would be willing to pay in order for number of city trees from low to medium level along 5
the good in question to attain a given feature (attrib- km of streets and create tree islands on 9 km of streets
ute). In this study, the attribute was the number of trees would amount to 17.7 million PLN. Such would be the
(high, medium, low/none) and their cost. The assess- assessed change in social welfare resulting from the
ments that are presented here are the average values implementation of the program in question, and the
for the interviewed group of respondents, which means 17.7 million PLN only referred to the center of Lodz.
that the group was made up of people whose willing- Meanwhile, the municipal budget for 2012 predicted
ness to pay could be zero and others who had a very only around 2 million PLN for street greenery-related
high willingness to pay. Because in the logit model that expenses, which included tree management, removal
was used for data analysis the mean and median val- and planting, for the whole city. Another 11.5 million
ues are equal, the given amounts may be considered as PLN was allotted to the maintenance of green areas
the level of willingness to pay that divided the sample (including parks) and related investment costs but not
in two, where 50% of respondents had a higher will- street-side greenery. This gives an idea of how maladingness to pay and 50% had a lower willingness to pay justed the actions undertaken by the municipality are
compared to the amount calculated. This is to say that to social needs in relation to trees.
4 More information on the applied method of data analysis (multinomial logit model) and detailed results are included in the appendix. Here,
only the general characteristics are presented.
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Conclusion

Choice experiment

City trees provide a range of services which bear the This method allows to analyze the preferences of concharacteristics of public goods, benefitting all city res- sumers by having them participate in hypothetical choice
idents. Economic theory implies that whenever social situations, whereby the analysis is a market simulation.
benefits bear the characteristics of public goods, there By using choice experiment (CE), investigators identify
is a need for administrative intervention in order to de- consumer preferences which can then be described, antermine the amount of public goods needed to meet the alyzed and used to predict choice. This method was inisocial optimum. The task requires an assessment of the tially applied in marketing studies and in the discussion
costs and benefits, followed by the choice of a solution of different transport options. Its first application in nonwhich maximizes social benefits.
market good valuation was carried
The study presented here in- People are more willing to pay for increasing out by Adamowicz et al. in 1994.
cluded an assessment of the tree numbers in places where trees are scarce.
The foundations of CE are
willingness to pay for increas- This does not necessarily mean that planting built on a combination of characing street tree numbers in the trees in such places is socially optimal – the per- teristics theory of value (Lancascity center of Lodz. The result- ceived benefits will need to be compared with ter 1966) and the random utility
ing values could be regarded as an the costs. If the costs of increasing tree num- theory (Manski 1977). According
approximation of the social ben- bers along streets with few trees and streets to Lancaster’s (1966) theory, peoefits potentially achieved by resi- with a medium number of trees turn out to be ple achieve utility through particdents if the tree increase program similar, then, the number of trees should be ular features of consumed goods
was realized. The study could al- increased first and foremost in places where and not from the mere consumpso provide decision makers with they are absent.
tion of these goods. Another asuseful suggestions concerning
sumption is that each good can
the preferences of residents who, as shown by the re- be described by certain characteristics (attributes). CE
sults of this study, would benefit significantly from in- allows the valuation of particular attributes. In a CE
creasing the number of street trees in the city center.
study, respondents are presented with a selection of proThe study indicated that there is a negative corre- ject proposals and asked to select what they think is the
lation between the social benefits from an increase in best one. Each option is described using a set of attribtree numbers and tree numbers themselves. In oth- utes, which always include the cost of a project. In some
er words, people are more willing to pay for increas- versions of CE, respondents are asked to rank all the aling tree numbers in places where trees are scarce. This ternatives provided (from best to worst).
does not necessarily mean that planting trees in such
CE has some advantages over contingent valuation
places is socially optimal – the perceived benefits will (CV). First, in CE it is much easier to calculate the
need to be compared with the costs. If the costs of in- marginal willingness to pay for a particular attribute
creasing tree numbers along streets with few trees and of the valued good or project. In this case, the marginstreets with a medium number of trees turn out to be al willingness to pay is the monetary value that a persimilar, then, from the perspective of economic effec- son is willing to pay for an extra unit of a commodity
tiveness, the number of trees should be increased first or higher level of a given attribute.
and foremost in places where they are absent.
Second, in CE each respondent makes their choice
from a set of alternatives (options). This way the same
number of respondents yield more data than in CV.
Appendix
What is more, investigators applying CE can obtain additional information about respondent preferences by
This article was meant for a readership with no back- increasing the number of alternatives in each choice set.
ground knowledge of economics. Provided below is
However, the most commonly cited drawback of
more detailed information that may be a useful sup- CE is that it demands relatively high intellectual effort
plement to the text.
from respondents. Typically, they have to choose the
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preferred option out of a set of 3–6 options associated
with several attributes.
The most commonly applied measure of welfare
that may be obtained from CE is the marginal willingness to pay. Assuming that reality is reflected by
a linear utility function, the marginal rate of substitution between any of the attributes and income may
be expressed as the ratio of a parameter estimated for
the attribute and a parameter estimated for the cost
(i.e. the marginal utility of income). In the case of the
multinomial logit model, the parameters are estimated using the maximum likelihood method. That is to
say that the best solution of the model are such parameters of the utility function for which the model does the best job of predicting choices which were
actually observed. The estimated utility function parameters are then used to calculate the marginal willingness to pay.

The applied data analysis method and detailed
results
For the purpose of data analysis, the multinomial logit
model (MNL) was used in the study above. Models of
this type are a basic tool for discrete choice analysis (i.e.
choosing a preferred program option out of a finite set
of program options). The MNL model is an effective
tool when the main aim of a study is the assessment of
the average willingness to pay for a program or given
attribute. The model also has limitations, which become significant when the main aim of a study is the
analysis of preference heterogeneity – in these cases,
more complex models should be used. However, the
fundamental purpose of the Lodz study was the estimation of the average willingness to pay, so the use of
the MNL model was adequate. The results of the MNL
model and willingness to pay are presented in the table.

Table. Results of the Lodz study
Attribute

Utility function parameters
(standard deviation)

High number of trees

Willingness to pay (PLN/km)
(standard deviation)

0.01108

0.83592
(0.61905)

(0.00821)
Medium number of trees

0.02097***

1.58223***
(0.61032)

(0.00799)
Tree islands

0.02994***

2.25885***
(0.42695)

(0.00470)
Cost

-0.01326***
(0.00115)

SQ

0.07438
(0.08634)

LL constant

-6338.90

LL full model

-6247.71

N (number of observations)

4584

SQ — status quo

LL — logarithm of the likelihood function ***estimates statistically significant at the level of 0.01
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The direct interpretation of utility function parameters in the logit model can be quite difficult. Typically, what is taken into consideration are the estimates’
sign (plus or minus) and their statistical significance.5
The usual assumption is that parameters differ from zero significantly when the ratio of the parameter and its
standard error is higher than 1.96 or lower than -1.96.
This is to say that the statistical significance is 0.05,
i.e. the probability of rejecting a true zero hypothesis
that a given parameter equals zero is lower than 0.05.
Because utility function parameters are impossible to interpret directly, the third column of the table
above shows the willingness to pay for certain attributes. Willingness to pay was calculated by dividing the

parameter of a given attribute (the marginal utility of
a given attribute) by the cost parameter (the marginal utility of income).
This article does not include measures of the perception of increasing the number of trees along streets with
a medium number of trees (the “High number of trees”
attribute). The parameter of this attribute was positive (i.e.
increasing the number of trees along streets with a medium number of trees on average increases the satisfaction
of Lodz residents), yet it did not statistically differ from
zero, making it difficult to draw accurate conclusions.
Another factor that did not statistically differ from zero
was the willingness to pay for increasing the number of
trees from medium to high, estimated at 0.83 PLN/km.

5 In other words, whether utility function parameters are significantly different from zero. If a parameter is not statistically different from
zero, it means that it did not influence respondents’ choices.
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Urban water
ecosystem services 
Anna Januchta-Szostak, Poznan University of Technology

Issues associated with the lack of, excess or poor quality of water
are the hallmarks of the 21st century. Among the most serious
of these threats are the floods that result not only from the
destabilization of climatic conditions but also from increasing
human pressures, including surface sealing and ecosystem
degradation along whole drainage basins. This article discusses
a holistic approach to the use of water-related ecosystem services.
The combination of water retention and purification in a landscape,
watercourse restoration and multifunctional rainwater management
can have a synergic effect, preventing urban floods, improving
microclimate and the availability of water resources. Alongside this
are water’s cultural and aesthetic services that improve both the
attractiveness of urban landscape and residents’ quality of life.
Keywords: water management; urban water management;
floods; surface sealing; renaturalization

Urban water ecosystem services

Introduction
Water in towns and cities can produce mixed feelings:
from the delight at the sight of fountains, the dislike for
dirty puddles, to an outright fear of flooding. This poses
questions on how water can be tamed so that best use
can still be made of its benefits. How can river valleys
be managed in a way that is both attractive for people
and viable for flora and fauna? How can heavy periods
of rain be managed to reduce the scale of flood damage? Can rainwater be useful and aesthetic? This article discusses possible answers to these and many other
questions. Most people are unaware of how much water
ecosystems and urban greenery have to offer. Meanwhile,
a skillful use of their potential can reduce costs and multiply benefits for both humanity and the natural world.

Water in a city – its threats
and benefits
Water resources form the functional basis of towns
and cities and their economic development, yet intensified urbanization has led to the degradation of water
and water-related ecosystems. Moreover, increased human pressures have limited ecosystems’ ability to provide supporting, provisioning and regulatory services.

Wherever urban areas and water meet, numerous
conflicts arise that stem from the need to occupy and
use rivers on the one hand and the need to protect citizens from water-related threats, such as water shortages, floods and issues of water quality on the other (Kundzewicz et al. 2010). Another dilemma is the
management of riverbanks and floodplains in balance
with the needs of natural and urbanized environments.
Anthropogenic and biocenotic systems interconnected in river valleys have for centuries been sites of
extensive settlement, labor, transport, leisure, and even
religious activity. Thus, water can be said to be a cradle
of civilization (Piskozub 1993), and remains a medium for cultural values, providing a sense of place and
its very identity.
There is also the flip side of the coin: urban sections
of river valleys pose challenges for ecosystems and hydrographic systems in a much broader spatial range.
Rivers often constitute important ecological corridors
on a trans-regional scale and therefore require special
protection from the negative impacts of urbanization.
The totality of water resources is a system of interconnected vessels. Both high and low levels of waters
result from the amount of rainfall and the way drainage basins are managed. In Poland, problems have
arisen from low surface and ground retention levels,
and flood threats from large rivers are related to their

Figure 1. Interrelationship of water ecosystems on a regional, urban and local scale (Januchta-Szostak 2011c)
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hydro-meteorological management on a regional scale.
Therefore, rainwater management in cities and even on
individual lots (figure 1) has wider implications, especially in the case of small rivers and streams.

Whilst river valley ecosystems provide regulatory
services of natural flood protection and river self-purification, human pressures have greatly reduced these abilities.
In Europe, the last two decades have witnessed a significant shift in attitudes towards flood protection. Initially, the prevailing belief was that there was an absolute
Water threats
need to “move water away from people” through engineering, such as the construction of flood walls and large
Changes in the agricultural landscape, increased seal- retention reservoirs. Economic analyses have showed
ing of drainage basins through urbanization, and con- however that due to the high construction and managetrol work in river valleys (such as riverbed narrowing ment costs of flood walls and other river engineering inand straightening) have contributed to an increased frastructure, this approach can only be justified in areas
threat of urban floods.
with a high economic or cultural value. Moreover, activFloods are among the most serious water-related ities aimed at “moving people away from water”, i.e. real
threats in the temperate climatic zone in which Po- estate buyout and the relocation of settlements outside
land is situated. The 21st century has been marked with flood plains are just as costly, challenging to organize, and
increased flood threats, where
legally difficult (Majewski 2007).
the causes include intensified Changes in drainage basin land use, such as
Since the introduction of the EU
urbanization and global cli- deforestation, building water works, draining Floods Directive (2007) with the remate change, manifested by marshland, surface sealing, etc. have led to the quirement for integrated flood risk
an increase in extreme weath- intensification of floods or their appearance in management, the preferred approach
er events. According to experts previously flood-free areas.
now is one of coexistence with water.
(Majewski 2007; Kowalczak
The actions undertaken in response
2011), disasters resulting from extreme hydrological aim to reduce flood risk, forecast threats, and prevent disor meteorological events are on the rise. Such was the asters. These efforts include sustainable rainwater, surface
origin of a whopping 90% of natural disasters between and underground water management in entire drainage
1992 and 2001, whilst only 40% in the first half of the basins, as well as the implementation of non-technical
20th century. However, the way towns and cities have flood protection measures. These measures include medeveloped and used land is also to blame: there are more teorological and hydrological prediction and warning
and more inhabited areas in zones exposed to river and systems, protection and evacuation plans, alongside incoastal floods, which increases the risk of catastrophic formation and education on ways to reduce the risk of
events. In addition to this, changes in drainage basin land property damage in flood prone areas (Majewski 2007).
use, such as deforestation, building water works, draining
marshland, surface sealing, etc. have led to the intensification of floods or their appearance in previously flood- Water as an opportunity for towns
free areas. Another contributing factor to increased river and cities – a holistic approach
flood risk are water control works in river valleys (narrowing of rivers with flood walls, straightening mean- Water should not be perceived only as a threat, but
ders), whereby reduced riverbed length results in higher first and foremost as a valuable and irreplaceable rewater discharge and shorter flood time lag (Kowalczak source and attractive landscape element (The Poznan
2007). A new phenomenon, typical for urbanized areas, Charter... 2011).1
The contemporary approach to urban planning and
are urban floods resulting from intensive rainfall which
exceeds the capacity of urban sewage systems.
management is based on the principles of sustainable
1 The Poznan Charter on Urban Water 2011 is a document comprising the conclusions of the Second International Scientific Conference in the
theme of Water in Urban Landscape, entitled Sensitive Approach to Water in Urban Planning, Landscape Design and Architecture, organized by the Institute for Agricultural and Forest Environment of the Polish Academy of Sciences and Poznan University of Technology’s
Faculty of Architecture. The conference was held in the Polish city of Poznan on the 15th and 16th April 2011.
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Table 1. Benefits of sustainable rainwater management and appropriate surface water management

benefits
• improved river valley landscape quality and visual attractiveness of public spaces;
• improved urban aesthetics

social benefits

• increased social and tourist attractiveness of public space

• contribution to the image of cities, towns, districts, housing estates
• land use optimization – multifunctional urban management

• improved living conditions for residents, creation of sites that favor recreation and integration at the site of residence

• increased ecological awareness and social engagement (co-responsibility)

• increased water resource availability

ecohydrological benefits

• improved river and lake purity

• urban biodiversity
• improved vegetation conditions for urban greenery
• continuity of water and valley migration trails

• improved urban microclimate

• increase in waterside real estate value
• revitalization of downtown areas

economic benefits

• economic activation of shore zones
• decrease of potable water usage
• reduced amount of sewage
• improved hydraulic efficiency of collective sewage systems

•reduced flood risks and losses
•reduced costs of greenery management
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examples
Increases in number of attractive public waterside sites. Improved quality of waterfronts, road attractiveness, stimuli diversification, use of
waterfronts’ aesthetic value. Application of diverse forms of water elements in urban and architectural composition to improve the clarity of
spatial order and coherence of landscape form, function and content.
The diversity and multisensory influence of water elements, as well as improved water availability (visual and physical contact opportunities)
for different target groups (especially children, teenagers, the elderly and disabled) increase the attractiveness of public sites.
The use of water to exhibit sites with social and landscape importance increase the sites’ prestige, underlining their identity and uniqueness.
Water ecosystem multifunctionality with particular emphasis on recreational, culture-forming and educational functions, e.g. shaping rainwater retention and purification systems in the attractive form of raingardens, housing estate ponds or water playgrounds.
The need for on-site rainwater management favors the creation of small, community water reservoirs and biotopes serving as sinks, which can
create local leisure and recreation sites.
The creation of ecology-related educational trails illustrating the significance of plant biotopes in the process of water purification increases
citizens’ awareness and concern for the environment.
The water balance of drainage basins can be improved by increasing rainwater and surface water retention.
Use of the ground’s natural properties, as well as the capability of microorganisms and plant material to purify rainwater runoff. Increasing
water’s self-purifying capacity by protecting and restoring river valley ecosystems.
Elimination of invasive species in river valleys, creation of natural habitats of native fauna and flora.
Feeding ground waters by using permeable covers and permitting rainwater infiltration to the ground.
The creation of river park systems, connection of hydrographic system elements by uncovering drainage watercourses, riverbed restoration,
greening, and elimination of man-made barriers improves ecological efficiency and recreational utility.
Increasing the amount of greenery, with particular emphasis on the promotion of green roofs and vertical gardens, and open retention reservoirs help to reduce the urban heat island effect. Water has a cooling effect, improves air circulation and ionization, reduces dust and diurnal
temperature variation.
Water and greenery are the most desired neighborhoods for residence (recreational amenities, price of window view).
The amenities of waterside locations and increased amount of water and greenery in dense city center built-up areas prevent residents from
migrating to the outskirts and halt urban sprawl.
Waterway activation and increased attractiveness of shores lead to an increase in the level and diversity of services and number of workplaces.
The use of rainwater to flush toilets or water gardens decreases the use of water treated for consumption.
Ground infiltration, evaporation and rainwater use, as well as grey water management reduces outflow to the sewage system.
Keeping water in the ground or in retention and infiltration reservoirs reduces surface outflow as well as rainwater and combined sewage
overload.
The reduction and slowing of surface outflow from urbanized areas decreases the risk of floods and local inundations.
Reduced amount of water for plant watering due to low ground and reservoir retention.
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development and a holistic concept of space (Baranowski 2009). It is worth realizing that human needs
are inseparable from the needs of the natural environment because humans are themselves part of the natural world. Water ecosystem protection not only serves
to compensate for man-made environmental damage,
but can also be a source of measurable benefits for urban residents, such as flood reduction, improved surface
and underground water resource purity and availability, and better quality of urban space and living conditions. Therefore, the full use of water ecosystems can

have a synergic effect in multifunctional urban spatial
management (figure 2, table 1).
Many cities take advantage of a waterside location
and employ green development strategies to promote
their image. Bydgoszcz is one example of a city with
a consistent “front to the river” development strategy,
where the Revitalization and Development of Bydgoszcz Water Node Program has been established since
2006 and resulted in the activation of the E-70 waterway and increased attractiveness of riverbanks for
both residents and tourists. Similar actions have been
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Figure 2. The importance of water ecosystems in the sustainable development triad (Januchta-Szostak 2011c)

There are a number of methods used to manage water in urban areas. One such example is the WIQUS method (Water Impact on the Quality of Urban Space), a tool developed by the author to comprehensively assess the impact of water on the quality of urban
space. WIQUS provides an all-embracing approach to the process of rainwater and surface water management, and facilitates the choice of priorities when different types of
urban benefits are included (Januchta-Szostak 2011c). This method can also be applied
to the multi-criteria assessment of urban water ecosystem services.
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undertaken in other Polish metropolises, such as Wro- Waterside zone management
claw, Gdansk, Krakow and Warsaw, which have invested in improved waterfront quality despite the ex- The management of urban waterside zones is currentisting flood threats.
ly dominated by three main trends:
1. urbanization of riverbanks and urban revitalizaThe American city of Portland, Oregon boasts a systion of downtown waterside areas;
tem of “green streets” used for rainwater retention and
purification, while Berlin and Stuttgart in Germany
2. sustainable land management that allows inare world leaders in the application of green roof techcreased retention capacity and the use of connology that improves the urban microclimate and efstruction forms adapted to changing water levels;
fectively reduces surface runoff.
and
3. the environmental revitalization of river valleys.
In the Netherlands, the authors of Rotterdam’s development strategy, Rotterdam Waterstad 2035, went
even further, turning the greatest of water threats in- Riverbank urbanization and urban revitalization
to an asset for the city. This strategy combined complex flood protection with the rebranding of the city’s Reclamation of valuable waterside land in city centidentity and attractiveness based on its social, eco- ers, initiated in the 1970s and 1980s, involved spatial
nomic and landscape water fea“recycling” of former industritures. The main principle was Changes in drainage basin land use, such as al areas. Beforehand these areas
to revitalize the Meuse shore- deforestation, building water works, draining had degraded over time becoming
line and activate waterways, as marshland, surface sealing, etc. have led to the a barrier that separated towns and
well as to create a unique sys- intensification of floods or their appearance in cities from their water spaces. The
key arguments for their revitalizatem of water streets and squares previously flood-free areas.
that serve for both water retention were the location in the immetion and resident integration.
diate neighborhood of city centers and the capacity of
rivers to provide invaluable “breathing space” in crowded cities. Spectacular revitalization projects in former
Sustainable solutions
port districts, such as Kop van Zuid in Rotterdam,
21st century city planning needs to be integrally con- the Docklands in London, or HafenCity in Hamburg
nected with sustainable water management across en- highlighted the distinctive landscape and social potentire drainage basins. Environmental quality and flood tial of riverside regions (Januchta-Szostak 2011a). The
safety depend not only on the way river valleys are reintegration (in terms of composition and function) of
shaped, but also on rainwater management in areas riverbanks with their urban fabric, and the acquisition
far away from riverbanks.
of investment areas with excellent landscape attributes
Due to increased flood threats, EU member states became the main aim of urban waterfront transforare required to implement strategic programs such as mation. Emerging waterside boulevards, squares and
Room for the Rivers (2006) in the Netherlands or Mak- parks can be a showcase for towns and cities, while acing Space for Water (2005) in the United Kingdom. tive flood protection systems that are indispensable in
Both of these programs aimed at augmenting the re- heavily built-up downtown areas may become attractention capacity of river valleys and whole drainage tive sites for recreation and resident integration (e.g.
basins along with better coordination of flood protec- London’s Thames Barrier Park).
tion and spatial planning. The strategies focused on
the integration of urban planning and sustainable wa- Construction adjusted to changeable water levels
ter management, both in urban waterfront areas (direct
protection from flood threats), and zones far from riv- The lack of an embankment is not synonymous with
erbanks (increased rainwater retention to reduce flood the total exclusion of construction in flood risk arethreats in lower lying areas).
as. The inevitable expansion of cities on the one hand
and the need to ensure space for rising flood waters
Sustainable Development Applications no 3, 2012 | 97
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on the other implies the need for new forms of floodproof construction and land management that permits
infiltration of flood waters. In the Netherlands, different types of buildings adapted to changeable water levels are found, such as pile dwellings, houses on
stilts that form jetty villages, floating houses on pontoons or boats, and even house fortresses (Rotterdam
Waterstad 2035 2005). The attractiveness of the waterside landscape more than compensates for the inconveniences of periodic flood events because the threats
of serious damage are avoided. This is achieved by establishing safe evacuation routes and taking the dynamics of rising waters into consideration. Planning
based on flood risk maps allows construction zoning
adjusted to the reach of rising waters as well as the

direction and intensity of flood water flow, while at
the same time allowing to shape architectural design
in a close relationship with water.
In the United Kingdom, pilot projects for housing
estates in Hackbridge (an upstream section of the river Wandle), Peterborough (along the central Nene river drainage basin area) and Littlehampton (the downstream section of the Arun river) provide examples of
integrated flood protection and urban area rainwater
management systems. These projects were prepared as
part of the LIFE initiative (Long-term Initiatives for
Flood-risk Environments), linked to the British program Making Space for Water (Barker and Coutts
2009). Here, flood risk maps served as a base for urbanized spatial shaping approaches where periodic floods

a)

b)

c)

d)

Figure 3. Revitalization of the Pleißemühlgraben mill stream in Leipzig. A segment before the revitalization – area beside the drainage system watercourse used for car parking (a). The uncovered and revitalized segments of the mill stream definitely improved the
quality of public space as well was the recreational and aesthetic amenities of homes (b–d).
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were accepted and controlled not only by engineering,
but by natural environmental processes (i.e. soft engineering) as well. In each pilot project, the use of surface draining systems led to the reduction of surface
runoff to pre-settlement levels and the achievement of
the Six Acre Standard, i.e. about 36 m2 of open area per
resident. Particular emphasis was placed on the public
availability and multifunctionality of green urban areas where recreation facilities for residents were created. Green bioretention areas also served to produce raw
material for biomass energy (Barker and Coutts 2009).

unmanaged, either. The creation of riverside buffer parks
that protect river valley ecosystems, retain and serve as
a sink for storm runoff while enabling recreation in inundation areas is an invaluable initiative. Apart from the
important retention, microclimate and biocenotic functions, parks play an equally significant role in shaping
more resident and nature-friendly public space systems
with safe access to water and attractive riverside green
areas (figure 4). Park management should not limit the
flow of flood waters and the materials and architectural elements used should be water resistant and securely
connected to the ground.
Riverside buffer parks with retention and rainwaEnvironmental revitalization of river valleys
ter purification systems can therefore help eliminate or
The spatial expansion of cities, their increasing construc- significantly reduce storm runoff into combined draintion density and transport needs have prompted riv- age systems (Januchta-Szostak 2011b). Reduced uner valley narrowing, watercourse
purified wastewater outflow into
drainage and infilling, alongside Apart from the important retention, microcli- sewerage systems also result in the
additional environmental and mate and biocenotic functions, riverside buffer improvement of surface water quallandscape degradation. As a re- parks play an equally significant role in shaping ity (figure 5).
sult, many cities currently take more resident and nature-friendly public space
For measurable effects to be
actions aimed at recreating the systems with safe access to water and attractive achieved in the greater metropolitan
richness of the hydrographic net- riverside green areas.
areas, systemic solutions are needed.
work in order to improve enviThe use of green urban areas to reronmental quality and recreational value, as well as tain and purify rainwater runoff and their connection to
rainwater runoff retention. These actions are in line with the hydrographic system provide opportunities to create
the requirements of the EU Floods Directive (2007) that a continuous system of riverside parks with environmental,
highlights the need to create space for water. The res- retention and recreational functions. Linking these areas
toration of ecohydrological potential comprises recov- with a system of walking and cycling paths along urban
ery and revitalization works (REURIS 2011), such as: watercourses also promotes alternative and sustainable
• digging up drainage systems covering rivers and means of transport, while the elimination of barriers bestreams (e.g. the Pleißemühlgraben mill stream in tween different watercourse segments allows to increase
the effectiveness of riverside animal migration paths.
Leipzig, Struga Torunska, aka Bacha, in Torun);
• restoration of riverbanks and riverbeds, as well as
Restoration works should be undertaken wherever
their natural plant and animal habitats (e.g. the Sle- possible. This is because actions such as substituting conpiotka river in Katowice);
crete bank walls with fascine or enrockment, enabling
• increasing river valley retention capacity and wa- watercourse meandering and restoration of old riverbeds
ters’ purifying capability by increasing watercourse and wetlands (figure 6) contribute to the restoration of
length (meandering), restoring old riverbeds and the ecological potential of river valleys and the self-puwetlands (e.g. the Botic stream in Prague, the Bi- rification capacity of free flowing waters.
ala river in Bialystok); and
• improving availability and ensuring continuity of
water and tributary migration corridors and tour- Urban rainwater management
ism routes (e.g. Krakow’s project for a system of
river parks).
An integrated approach to flood protection requires acAreas located in the 100-year event floodplain that tions to also be taken in areas with no direct flood threat,
have been excluded from construction need not remain where land management significantly influences water
Sustainable Development Applications no 3, 2012
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Walking & cycling path
with lighting

Figure 4. Riverside buffer park zoning

Figure 5. A schematic representation of combined sewage system modification employing riverside buffer parks
(Januchta-Szostak 2011c)
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Figure 6. A proposed view of the transformation of the Cybina stream near the Poznan
University of Technology “Warta” campus in Poznan. Top: current view. Bottom:
visualization of planned management (project by A. Januchta-Szostak)

flow dynamics in urbanized drainage basins. Key to
preventing urban floods is the reduction of surface runoff, the volume of which increases dramatically with the
sealing of large urban surface areas (figure 7).
Sustainable Urban Drainage Systems (SUDS), recommended in many EU member states and in the USA,
mimic the naturally occurring environmental processes of retention, infiltration, mechanical and biological
purification, and evapotranspiration from plants. These
systems reduce pollution levels and rainwater runoff
from urbanized areas. The process of rainwater management in SUDS can be divided into the following
three basic stages: the collection and transport of water; its retention; and water distribution by way of reuse, infiltration and evaporation. Rainwater runoff can
be purified in all of these stages through the natural
properties of the ground and vegetation.
Water in any composition must be clean in order to be visually and socially attractive. However,

purification processes need not be concealed from public view. The demonstration of pollution neutralization
methods and the importance of plant biotopes in the
process of water purification can raise public awareness and enhance concern for the environment. Figure 8 provides a schematic representation of a system
of reservoirs for rainwater retention, purification and
infiltration, which can also serve as an educational garden and an attractive area of recreation for residents.
Rainwater retention and management on site allows for the reduction of peak flow intensity in collective drainage or sewage systems and avoids sudden
rises in watercourse level and localized floods. At the
same time, water-plant ecosystems serve recreational purposes and contribute to the ecological education of residents.
In many cities and housing estates, SUDS have successfully substituted traditional rain sewer networks, for
example at the Scharnhauser Park housing estate located
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Figure 7. Comparison of surface runoff in biologically active areas (left) and areas with a sealed surface (right)

on a hill in Ostfildern near Stuttgart (landscape architecture project by Atelier Dreiseitl). The drainage design was adjusted to the arrangement of contour lines
so as to reduce rain sewer inclination as much as possible whilst slowing outflow. In addition, the rainwater retention and infiltration system is used for resident recreation and integration. Rainwater is stored in
green roofs and domestic gardens, with excess water
gradually cascading through open channels and ditches alongside streets, where part of it can evaporate and
enhance street side greenery. The system is supplemented by infiltration basins and grass terraces with the final
element being a series of retention ponds that serve as
a sink for rainwater, allowing it to slowly infiltrate ( Januchta-Szostak 2011c).

Integrated spatial planning
One of the most significant barriers to the introduction
of multifunctional rainwater and surface water management systems in Polish towns and cities is a lack of effective tools, both in terms of spatial policy and water
management-related planning of urban drainage basins,
as well as the comprehensive assessment and monitoring
102 | Sustainable Development Applications no 3, 2012

of implemented solutions. Also lacking are the economic
instruments that would encourage economical and sustainable water management ( Januchta-Szostak 2011c).
The barriers to water management are therefore similar
to those related to maintaining city trees, as discussed
previously in the second article. Because of poor information exchange and interdisciplinary cooperation, there
has been no synergy in developing spatial and infrastructural solutions. Aesthetic and social aspects are very seldom taken into account when planning urban sewage
systems, whilst a shortage of positive models and policy requirements means that rainwater use is of little interest to architects and urban planners. A lack of social
pressure for change should also come as no surprise given the low environmental awareness and aesthetic sensitivity among urban residents, investors, designers and
decision makers alike and the fact that commonly used
consultation procedures do not ensure a real influence
from society in shaping the landscape of Polish cities.
The regulations and financial instruments associated with the organized system of rainwater and meltwater management in urban areas were introduced with
the following policies: the Prawo wodne (Water Act),
passed on the 18th of July 2001 and the Prawo ochrony
srodowiska (Environmental Protection Act), passed on

Anna Januchta-Szostak

Figure 8. Schematic representation of a system of reservoirs for rainwater retention, infiltration and purification

the 27th of April 2001. Although small retention programs for particular drainage basins have been devised
at the regional level, at the local (urban) scale they remain rare (e.g. the program for rainwater management
for the city of Leszno).
In practice, the only way to reduce the amount of
sealed surfaces in towns and cities is to determine the
necessary percentage share of biologically active surfaces in local spatial management plans and construction via the Spatial Planning and Management Act.
Limits on the admissible size of impervious surfaces
may also provide an impetus to the use of green roofs2
and permeable surfaces. An Ordinance from the Minister of Infrastructure of the 12th of April 2002 on the

appropriate technical conditions for buildings and their
location introduced a universal 50% conversion rate for
roof surfaces and green terraces, irrespective of the substrate thickness and plant cover diversity – poor motivation for developers to pay attention to the biodiversity
and retention capacity of green roofs. In Germany,3 assessment of environmental influence is based on a parametric method of point valuation on the environmental
value of land.4 Here, the higher the number of points
for a planned solution, the higher the exemptions from
environmental charges that developers must pay. This
type of system has contributed to the environmental
activation of German towns and cities and increased
rainwater retention.

2 By comparison, German regulations based on the guidelines of The Research Society for Landscape Development and Landscape Design
– FLL (Forschungsgesellschaft Landschaftsentwicklung Landschaftsbau e.V.) of 2008 give high significance to the water capacity of a system, type of greening, biotope age and substrate thickness on green roofs.
3 The principles of proenvironmental land management are regulated by many laws in Germany, e.g. the Federal Building Code (BauGB),
Federal Land Utilisation Ordinance (BauNVO), or building regulations (BauO). However, the provisions of the Federal Nature Conservation
Act (BNatSchG) are of key importance.
4 The lowest class for surfaces that are built-up and impermeable to water – 0 pts., the top class for vegetation surfaces connected to surrounding soil – 1 pt., and intermediate classes – 0.1 to 0.9 pts., respectively. Additionally, there are 5 coefficients which reflect biotopes’ status and 4 coefficients for biotopes’ maturity.
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Figure 9. The processes of water transportation, retention and purification are clearly visible in the
gardens of Warsaw University Library (greenery project: I. Bajerska, cf. Kowalczyk 2011), while
at the same time providing an excellent compositional effect

Figure 10. Grass terraces and an infiltration basin in front of a primary school in Scharnhauser Park play
a role in education, recreation and student integration. During downpours they turn into spectacular
cascades and water reservoirs
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Figure 11. A portfolio of models of integrated rainwater management in sustainable urban drainage systems (SUDS). The main
processes of transport, retention, infiltration and purification are illustrated with example photos of their realization; however,
particular elements of the system are multifunctional and typically combine the application of several processes at a time

The principles of shaping integrated rainwater management systems are as follows:
1. Manage rainwater on site, on the land surface in order to reduce surface runoff to
pre-urbanization levels.
2. Use the natural properties of the ground and vegetation to slow down and purify
rainwater runoff.
3. Establish water-plant ecosystems in close relationship with the spatial composition
and functional destination of the site to obtain added value, including:
• visual and functional attractiveness,
• social acceptance,
• increased ecological awareness by residents.
4. Planning must be multidisciplinary and involve residents as stakeholders.
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In the United Kingdom, the Flood and Water Man• charging real estate owners with an environmental
agement Act (2010) repealed the law of automatically
fee for rainwater collection from polluted surfaces,
connecting new constructions into the existing collec• penalties for exceeding the admissible impervious
tive sewage network. Meanwhile, the Polish Construcsurface area in the realization of a project compared
tion Act passed on the 7th of July 1994 and its executo its plan and building permit.
tive orders decreed that rainwater was still to be treated
Integrated planning, design and urban management
in the same way as waste and sewage. The regulations can provide opportunities to combine ecological, hyconcerning rain sewage (chapter 5, § 28), included in drological, spatial, socio-cultural, technical and ecothe Ordinance of the Minister of Infrastructure on the nomic priorities. This process requires the integration
technical conditions... (2002), not only did not motivate of state-of-the-art scientific and design achievements
developers to collect and use rainwater but, on the con- with the needs of local communities and long-term urtrary, assumed that “…where buildings are situated they ban development goals (figure 12). To this end, mulshould be installed with a sewtidisciplinary project teams need
age system that channels rain- So far few municipalities have introduced to be appointed jointly with a cowater discharge into drainage the so-called rain tax. There have also been ordinating unit that manages coor combined sewage networks”. a number of controversies surrounding deter- operation between researchers, deRainwater may be discharged in mination of the tariff given the inexistence of signers, the water and municipal
the investor’s own unpaved area, neither a precise land classification or any dif- administration bodies responsible
infiltration pits or retention res- ferentiation on the grounds for charging.
for the project, as well as repreervoirs only in cases when there
sentatives of the community and
is no possibility of connecting to the drainage or com- non-governmental organizations. The process of inbined sewage networks.
tegrated planning requires efficient procedures for inPoland still lacks an effective economic motivation terdisciplinary information exchange alongside a comsystem for the use of ecosystem services (e.g. for purify- prehensive use of modern tools to assess environmental
ing and reusing rainwater). Although fees for discharg- effects, public participation and public-private partnering rainwater sewage into the ground or water have been ships. Although the full collaboration of all stakeholdin place in Poland since 2001 (articles 273 and 274 of ers may extend the period of planning and reaching
the Environmental Protection Act), so far few munic- agreements, it allows to avoid unilateral and divisive
ipalities have introduced the so-called rain tax. There actions, as well as unnecessary spatial, social and enhave also been a number of controversies surrounding vironmental costs.
determination of the tariff given the inexistence of neither a precise land classification or any differentiation on
the grounds for charging. What is also lacking is a sys- Conclusion
tem of allowances that would drive developers to reduce
the amount of sealed surfaces and manage rainwater on Urban space reserved for water is not space lost to resitheir own property. What is more, the common prac- dents. On the contrary, the full use of water ecosystem
tice for developers is to increase the intensity of land services not only allows the functional and economic
use without bearing the environmental consequences, optimization of spatial management, but also provides
while such deviations should be treated as a specific vi- natural capital, a diversity of form, and the multisenolation of building permit decisions.
sory aesthetic benefits that water brings.
The use of water ecosystems’ social, landscape and
The following economic instruments can be an effective tool for the implementation of sustainable ur- economic potential allows to combine social expectations concerning the quality of public places with imban rainwater management policy:
• differential tariffs for the collection of rainwater proved efficiency of engineering infrastructure and urfrom the premises of a real estate (the so-called ban ecological amenities. The effective implementation
rain tax); allowances for owners who manage rain- of such solutions requires integrated planning, design
and urban management principles, as well as policies
water within their own lot,
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and organizational changes that will enable efficient
and appealing river valley and rainwater management.
Small retention systems introduced at the planning
stage (for cities, towns and housing estates) can also
create opportunities for significant savings in drainage and sewage infrastructure construction and exploitation costs, and, most importantly, a reduction in

requirements

the costs related to local flooding and compensation
for environmental damage (Januchta-Szostak 2011c).
Reshaping European towns and cities at times of
increased flood risk requires a new approach to urban
planning and design. An approach that must incorporate hydro-meteorological conditions and the effects of
global climate change to a greater extent than before.
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Figure 12. Partnership in an integrated process of urban planning and design involving water ecosystem services

The recommendations of the Poznan Charter on Urban Water provide examples of the key principles of
sustainable urban water management:

1. Respect for water resources. Water is the most valuable natural resource on Earth. The totality of wa-

ter resources is a system of interconnected vessels; their quantity and quality depends on the state of the
environment and the way drainage basins are used. Surface, ground and underground waters all originate from rainfall. Therefore, rainwater should be perceived as a valuable water resource and not merely as waste water. Sustainable water management and the elimination of pollution should be key aims
for urbanized drainage basins.

2. Rainwater management on site, if possible on the land surface. In order to slow down and reduce

surface runoff, decentralized rainwater and meltwater management systems (e.g. SUDS), based on local
retention, infiltration, purification and reuse, should be implemented. Surface systems of water transport and management should form part of landscape design integrated with urban land management.
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3. Use of “green infrastructure”. The expansion of green urban areas’ retention potential, alongside the
use of the natural filtration capability of ground and vegetation will improve urban biodiversity and residents’ quality of life, as will planning and composing rainwater management systems via landscape architecture. The introduction of “green infrastructure” in the form of raingardens, green roofs, natural or
artificial marshland biotopes, and riverside buffer parks will minimize the negative effects of urbanization and global climate change.

4. Urban drainage basin and river valley restoration. Urbanized areas remain part of natural ecosystems

and hydrographic systems. Therefore, spatial planning and urban design must incorporate the different levels of flood risk, restore the retention capacity of drainage basins, protect natural flood risk areas, restore urban watercourses and finally make the network of ecological river corridors more effective.
Integrated planning within drainage basins will not only improve urban residents’ safety and quality of
life but also allow the regeneration of urban ecosystems.

5. Turning towns and cities towards rivers. Waterfronts are a showcase for towns and cities. After years of

neglect, Polish urban areas now need integrated actions to restore the landscape amenities of riverbanks
and the social, economic and environmental ties that people traditionally have with rivers. Different segments of river valleys in towns and cities can have different management priorities. The emphasis needs
to remain on the restoration of the rivers’ cultural potential, e.g. by way of tourism and recreational activation, without compromising their ecohydrological functions.

6. Multifunctional management of public space. The creation of “space for water” is not synonymous with

giving up “space for people” because the adoption of a holistic approach allows synergy to be achieved.
Social utility and aesthetic amenities should be taken into account both when implementing “small retention” systems for rainwater in public spaces locally and when managing regional flood risk areas in
river valleys. Shaping “blue–green” buffer park networks, “green” streets and buildings, waterside recreational and educational paths or water playgrounds as part of rainwater and surface management can lead
to an increase in social acceptance for pro-environmental activities and contribute to public education.

7. Raising social awareness. Ecological education should form part of all education levels – from nurs-

ery schools to universities. This should include not only didactic activities, seminars, conferences and
publications (e.g. portfolios of solutions), but above all practical actions, such as carrying out pilot projects, promoting grassroots initiatives and good practice for rainwater and surface water management,
creating educational paths and parks. Learning through play is extremely important, e.g. in water playgrounds and raingardens near schools and kindergartens, as well as in places of resident integration.
Designers and the media also have an important role to play in promoting pro-environmental solutions
and “green architecture”.

8. Economic motivation. Economic motivation such as saving potable water, reducing flood risk and ob-

taining allowances for rainwater collection fees can enhance the engagement and responsibility of residents
to water management. The introduction and differentiation of fees for rainwater collection depending on
its level of pollution, the redistribution of environmental fees to real estate owners, and the imposition of
penalties for exceeding the admissible size of impervious surface on a building site are all recommended.
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Good practices
in the use
of ecosystem
services

Introduction
The final element and concluding part of this guide will
review good practice in the use of ecosystem services,
supplementing the discussions in previous articles. Examples are provided of activities undertaken in many
countries to enhance the sustainable use of ecosystem
services and make people more conscious of their existence. We present these case studies based on the assumption that examples of practical action are the most
motivational, highlighting projects that proved successful and have brought measurable benefits. Although all
of them are related to the protection of nature, they are
strongly grounded in concepts of economic efficiency.
We aimed to demonstrate this by including the project
budgets. Wherever possible, the financial gains or costs
avoided are also indicated in project descriptions, demonstrating that protecting and enhancing ecosystem
services brings not only environmental and social benefits, but economic benefits as well.
The last two best practice case studies can be considered particularly interesting as they originate in Poland. Although these and many other undertakings are

currently implemented mostly by non-governmental organizations, there is also huge potential for municipal
authorities to become involved, and on a much larger scale. The hope is that this potential will be realized,
and in Poland too, as in more developed countries, there
will be greater application of good practice which will
improve the standard of living in urban areas and contribute to their sustainable development.
The good practices presented here are sourced from
an e-learning course that made up the preparatory phase
of a Summer Academy “Challenges of sustainable development”. Course participants collected and presented 50 examples of good practice from around the
world. The 12 presented here were thought to be the
most interesting; their descriptions have been verified
and completed by institutions involved in the projects.
A full list of these best practices is available on the
Polish website <www.uslugiekosystemow.pl>, where
further detailed information, such as references to literature, internet links, detailed descriptions and photographs are provided.

List of good practices

The Eco-Roof Incentive Program (Toronto)
“Garden for a Living London”

The “Re-green Atlanta” Tree Planting Program
“Greenworks Philadelphia”

The “Urban Forest Management Plan” (Seattle)
NeighborSpace (Chicago)

The “10,000 Raingardens Program” (Melbourne)

The Catskill/Delaware Watershed Protection Program (New York)
The “Integrated Resource Management Programme” (Sri Lanka)
“Green Alley” (Chicago)

The “Ja Wisła” Foundation (Warsaw)

Courtyard gardens created with residents (Warsaw)
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122
123
124

Photo courtesy of Toronto Environment Office, City Of Toronto

The Eco-Roof Incentive Program
Toronto (Canada), established since 2009
The Eco-Roof Incentive Program initiated by the City of Toronto aims to encourage residents, public institutions and economic agents to install eco-roofs on their buildings. Eco-roofs comprise green roofs and cool
roofs which effectively reflect solar radiation and cool the local climate.

The problem. The need to implement the Climate
Change Action Plan, a municipal environmental framework designed to reduce Toronto’s greenhouse gas emissions to 80% of 2009 levels by 2050.

included 4 main categories of action: the installation
of green roofs on buildings owned by the City, a pilot
grant program, implementation of a green roof incentive
program, and a program of information and education.

The solution. Toronto’s authorities have long been interested in promoting eco-roofs. One of the first initiatives in which the City took part was the creation of
two showcase green roofs on the municipal building
and the Eastview Community Centre. In 2004, the City
commissioned Ryerson University to carry out a study
on the potential ecological benefits that a large-scale
green roof and cool roof program might bring, taking
into consideration the local climatic and environmental
conditions. The City also organized a series of consultation workshops for local stakeholders to gauge their
opinion on the proposed program. Subsequently, a report on “Making Green Roofs Happen” was published
describing how best to encourage their creation. On
the 1st of February 2006, the City Council approved a
3-year plus strategy to promote this idea. The strategy

Budget. Eligible green roof projects receive grants of
USD 50/m2 up to a maximum of USD 100,000.
Responsible institution. Green Roofs
<www.toronto.ca/greenroofs>
The categories of ecosystem services used.
• Supporting – photosynthesis and primary production, the hydrological cycle.
• Regulating – climate regulation, air and water purification, attenuation of weather extremes (reduced
urban heat island effect).
• Cultural – aesthetic and educational functions.
Author: Agata Golec,
Institute for Sustainable Development
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“Garden for a Living London”
London (United Kingdom), established since 2009
The “Garden for a Living London” campaign launched by the London Wildlife Trust aims to transform the
city’s 3 million gardens into a network of mini nature reserves which will make London more resilient to climate change and a sustainable habitat for wildlife. The program assumes Londoners’ voluntary participation.

The problem. Due to climate change, summers in
London (as in many other cities) are becoming increasingly hot and dry, while winters are becoming wetter and warmer. As a consequence, residents face high
temperatures, droughts, and flash floods. According
to forecasts, the impacts of climate change will be felt
more strongly in cities where many impervious surfaces hinder water infiltration into the ground. Areas
affected by rising temperatures are at risk of an influx
of new animal species that can disrupt the ecological
balance by altering the numbers and types of predators
or pests in a given area or contributing to the appearance of new diseases. Some animal in situ species might
need help in adapting to these new circumstances.

plants on terraces. The campaign received the endorsement of the Mayor of London and continues to be
supported by Thames Water – a private company responsible for the public water supply and waste water
treatment in London. Participants are expected to join
the initiative and take their own actions. To help garden owners interested in the program, the Trust created a web page with practical information on how to
implement the initiative and published a guide called
the Wildlife Gardening Pack with advice on wildlife
and climate-friendly gardening.

The solution. The London campaign aims to highlight
the critical importance of London’s gardens to both
people and animals. The London Wildlife Trust wants
private garden owners to commit to one of seven initiatives that will make their garden better for wildlife and
allow the city to be better able to cope with the impacts
of climate change. These initiatives include: planting drought resistant plants, planting mixed hedgerows, planting broad leaved trees, making ponds, using mulch, creating green roofs and introducing more

The categories of ecosystem services used.
• Supporting – the hydrological cycle, the biochemical cycle (CO2 sequestration), habitat for birds and
other animals, areas suitable for wildlife migration.
• Regulating – attenuation of weather extremes (decreased urban temperature), climate regulation.
• Cultural – aesthetic and educational functions.
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Responsible institution. The London Wildlife Trust
<www.wildlondon.org.uk>

Author: Mariusz Boćkowski,
Jagiellonian University

Photo: Linc Weis, courtesy of Trees Atlanta

The “Re-green Atlanta” Tree Planting Program
Atlanta (USA), 2004–2008
The “Re-green Atlanta” project aimed at restoring Atlanta’s tree cover by planting new trees and protecting existing ones. The undertaking was to help the city cope with challenges such as the urban heat island effect, air
pollution and flooding. Another goal was to raise awareness among residents on the importance of urban trees.

The problem. As Atlanta’s population continues to grow,
so does demand for land for new housing, shopping
malls and industrial zones. In the 30 years prior to this
project’s implementation, the city lost about 65% of its
trees which incurred additional costs, both for the municipality and the city residents.
The solution. A well organized tree planting program
was initiated, where the areas in need of new trees were
identified using Geographic Information Systems (GIS)
software. Later on, the Trees Atlanta organization applied for permits to plant trees and prepared the highlighted areas. Trees were planted on weekends by volunteers who had attended a short training course. The Trees
Atlanta employees were responsible for the planted trees
for the first three years, after which the Atlanta residents took on their care. Since the aim of Trees Atlanta was recreating the city’s natural tree cover, the
planted trees were mostly local species. The campaign
helped solve the problems cited above and enhanced
cooperation between local communities, uniting them

in their commitment to the surrounding environment.
New trees continue to be planted and the next goal for
Trees Atlanta is the creation of a large park that will
surround the city.
Budget. USD 2.3 million spent between 2007 and
2008.
Responsible institution. Trees Atlanta
<www.treesatlanta.org>
The categories of ecosystem services used.
• Supporting – the hydrological cycle, the biochemical cycle (CO2 sequestration).
• Regulating – soil, air and water purification, attenuation of weather extremes (reduced urban heat
island effect and flood mitigation).
• Cultural – educational and social functions –
building neighborly bonds.
Author: Justyna Dziankowska
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“Greenworks Philadelphia”
Philadelphia (USA), established since 2001
In Philadelphia, the City Council and the Mayor proposed to take action aimed at increasing the amount of
green areas in the city. The initiative was supported by the Next Great City organization.

The problem. The main problem was a lack of trees
in several districts of Philadelphia. Between 1976 and
2004, the city lost about 200,000 of its trees (nearly
half). The resulting adverse effects included worsening air quality and reduced visual attractiveness. Numerous dead, ill or potentially dangerous street trees
were also of concern, impairing ecosystem services and
degrading the aesthetic image of the city.
The solution. The “Greenworks” framework as devised
by the Mayor’s Office of Sustainability aimed to increase the amount of green areas, achieving 30% tree
cover citywide by 2025. The first step was removing
old trees (the city has removed around 23,000 dead
or potentially dangerous trees since 2001), with the
second step being the planting of new trees (300,000
to be planted by 2015). In Philadelphia, the Department of Parks and Recreation, numerous local communities, individual residents and companies were all
engaged in the project. One participant was TreeVitalize, a public-private partnership to help restore tree
cover in Pennsylvania. Since 2004, this organization
increased the number of trees in the city’s urban areas by 20,000. With funding from Plant!Philadelphia,
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city residents were also able join greening activities.
The fund helped plant new trees and remove the old
ones in the City Center District: each year, around
8% of old trees in the district were replaced. Charitable contributions to the fund are tax-deductible and
donors can choose where a new tree will be planted.
Budget. USD 1 million for tree planting and an additional USD 2.5 million to support the Department
of Parks and Recreation.
Responsible institution.. The Mayor’s Office of
Sustainability <www.phila.gov/green/greenworks>,
in cooperation with the Next Great City
<www.nextgreatcity.com/actions/trees>
The categories of ecosystem services used.
• Cultural – aesthetic function (activities aimed at
greening and beautifying the city), educational and
social functions – building neighborly bonds.
• Regulating – air purification.
Author: Michał Jarzyna,
Jagiellonian University

Photo: Green Seattle Partnership

The “Urban Forest Management Plan”
Seattle (USA), established since 2007
The City of Seattle established the goal of reaching 30% canopy cover by 2037 in order to increase the environmental, social and economic advantages provided by trees to residents. The goal is to be achieved through
a coherent urban tree management strategy.

The problem. Urban development over recent decades
contributed to a decline in Seattle’s urban forest cover.
Currently, tree canopy covers about 23% of the city’s territory compared with 40% just 35 years ago. Declining
tree numbers since 1972 created a loss which cost the
city an estimated USD 1.3 million per year in rainwater storage and management capacity and another USD
226,000 per year in air pollutant removal. As part of restoration efforts, the City planted thousands of new trees
and replaced old trees that had to be removed. Incentives were introduced to encourage private initiatives
that contributed to the greening of the city. However,
these actions initially did not yield the desired results
with tree numbers not reaching the planned levels.
The solution. In 1994, the City created an Urban Forest Coalition comprising representatives of all the departments responsible for urban greenery management.
These departments collaborated to assess the situation,
establish goals and determine a long-term tree canopy management strategy. Their cooperation resulted
in the publication of an “Urban Forest Management
Plan” which indicated what actions needed to be taken
to protect, maintain and improve the state of Seattle’s

canopy cover. The plan was established in cooperation
with consultants, non-governmental organizations and
other experts in urban tree-related issues. The preliminary plan was published on the internet and received
over 90 comments. It was verified in 2012. In 2009, a
new entity responsible for program implementation was
established in the form of the Urban Forestry Commission to advise the Mayor and the City Council on
the establishment of new policy and regulations for the
protection, management and conservation of trees and
other vegetation in Seattle. Resident contribution and
volunteer participation have also been significant factors in the success of these urban projects.
Responsible institution. Urban Forest Coalition
<www.seattle.gov/trees>
The categories of ecosystem services used.
• Cultural – aesthetic function, calm, tranquility,
relaxation.
• Regulating – air purification.
Author: Olena Baltina,
Donetsk National Technical University
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NeighborSpace
Chicago (USA), established since 1996
The non-governmental organization NeighborSpace has been purchasing undeveloped land which it hands to
local communities for management. NeighborSpace has also supported local groups in managing small parks,
gardens and river embankments in Chicago. Lots acquired from the City (usually for just 1 USD) are transformed into green areas where no new buildings are constructed.

The problem. Chicago lacks sufficient open space.
A study carried out in 1993 found that the city failed
to provide residents with equal access to recreational
areas: 63% of them were found to live in areas where
parks were crowded or too far away. Chicago ranked
18th (among 20 comparable cities) in terms of the green
area to population ratio, and yet there were many unused lots which could be developed and transformed
into public greenspace. Moreover, gardens and parks
created by local communities were cleared in order to
meet the demands of the expanding city.

the initiators, no less than 10 people are required to
pledge their participation in the real estate management. NeighborSpace ensures basic general liability
insurance and helps find companies which could provide gardening materials, financial aid, as well as technical and training support. NeighborSpace currently
owns 57 lots and has long-term lease agreements for
another four. Additionally, 20 lots are being revised
or in the process of acquisition

The solution. The City of Chicago in collaboration
with its partners established NeighborSpace: a nongovernmental organization to collaborate with the city
residents, companies, various organizations and public
institutions to preserve and expand urban public spaces
managed by local communities. A group of at least 3
people (known as initiators) can ask NeighborSpace
to acquire a vacant lot. As soon as the real estate becomes the property of the organization, the initiators
sign a long-term agreement with NeighborSpace, becoming Garden Leaders. These Leaders then establish
cooperation with a local non-governmental organization or other group familiar with the needs of the local community (e.g. a school or church). Apart from

Responsible institution.
NeighborSpace <www.neighbor-space.org>
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Budget. Assets in 2009: USD 4,255,316.

The categories of ecosystem services used.
• Regulating – air and water purification, climate
regulation (reduced urban heat island effect), erosion control, protection from UV radiation.
• Supporting – the hydrological cycle (rainwater
management).
• Cultural – aesthetic function, cultural and intellectual inspiration, building social bonds, calm
and relaxation.
Author: Joanna Klak

Photo: Melbourne Water’s 10,000 Raingardens Program, courtesy of Melbourne Water

The “10,000 Raingardens Program”
Melbourne (Australia), established since 2009
Raingardens are green areas that filter stormwater runoff. Melbourne’s “10,000 Raingardens Program” aims
to establish such gardens on private and public property in order to increase the efficiency of rainwater management across the city.

The problem. Polluted rainwater is a major threat to
water quality in Melbourne’s Port Phillip Bay. Thus reducing the concentration of pollutants (such as nitrates
and heavy metals) infiltrating to the bay and Yarra river
was a goal of the government’s environmental strategy.
The solution. Melbourne Water (the institution responsible for water management), in cooperation with local
communities, aims to build raingardens in public utility
areas. The ultimate goal is the creation of 10,000 gardens. A domestic raingarden is where rainwater from
impervious surfaces, such as roofs, driveways or paving,
is collected by a system of pipes. Layers of sandy soil
slow the rate of stormwater entering rivers, creeks and
bays, while at the same time filtering out pollutants in
a natural way. Raingardens in public utility areas (e.g.
streets, parks, schools etc.) can also remove pollutants
such as oil, biogenic substances, chemicals and material
that typically accumulates on roads, parking lots and
roofs. Together with local councils and communities,

Melbourne Water has to date created nearly 3000 raingardens. In what is a small urban area, these gardens
contribute significantly to the improvement of water
quality. The project has had a positive effect on water management and played an important educational
role: the community is educated on the nature of the
water cycle and the ways in which local residents can
help reduce pollution.
Responsible institution. Melbourne Water
<www.raingardens.melbournewater.com.au>
The categories of ecosystem services used.
• Supporting – the hydrological cycle.
• Regulating – water and air purification.
• Cultural – aesthetic, recreational, educational functions.
Author: Mia Śmietańska,
Manchester Metropolitan University
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Photo courtesy of Urzędu Miasta w Nowym Jorku, Departament Ochrony Środowiska. All rights reserved.

The Catskill/Delaware Watershed Protection Program
New York (USA), established since 1997
In 1997 the New York City authorities signed an agreement with local communities to protect the Catskill/
Delaware watershed – the main source of the city’s drinking water. Water quality was improved through ecosystem protection and moreover, the ecosystem services allowed the city to make significant financial savings.

The problem. New York City’s water provision system
is the biggest of its kind in the USA that does not rely
on water treatment technology. An estimated 5.4 billion liters of water is supplied each day to the nearly 9
million residents of New York and its surrounding areas. However, due to human pressures water quality in
the Catskill/Delaware watershed (situated about 160
km from the city) gradually declined. In the 1990s,
after new federal standards were set for water quality,
the US Environmental Protection Agency informed
New York that a new filtration facility was required
to meet drinking water quality standards.
The solution. The City made an agreement with farmers in the Catskill/Delaware area to protect the watershed, restore and preserve its natural water filtrating capabilities and fend off the costs of constructing
a new filtration facility and the associated operating
costs. The City pledged to cover half of the project
costs and acquire over 140,000 hectares of land between 1997 and 2007. Furthermore, the City made
a commitment to finance sewage treatment on every
farm. In return, farmers were to meet certain conditions specified by the City government. The program
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was established and implemented by New York City
authorities in cooperation with partners such as state
and federal agencies and institutions (incl. the Environmental Protection Agency), as well as local communities, farmers, and experts. Although reluctant at
first, farmers eventually began to actively take part in
program works. Additional provisions were made in
2006 and 2008, and the program continues to date.
Budget. USD 1.5 billion was spent during the first
10 years and the remaining project costs have not exceeded USD 100 million per year. The project also
helped New York save an estimated USD 6 billion
in the construction of a new water filtration facility
and USD 200–300 million yearly in operating costs.
Responsible institution. New York City’s Department of Environmental Protection, Bureau of Water
Supply <http://ice.ucdavis.edu/node/133>
The categories of ecosystem services used.
• Regulating – water purification.
Author: Anna Huskowska

Photo: Dennis Sylvester Hurd

The “Integrated Resource Management Programme”
Muthurajawela Marshes and Negombo Lagoon (Sri Lanka), 1998–2003
Urban wetlands are under particular pressure from economic development and spatial planning which disregards environmental factors. In Sri Lanka, an integrated resource management program was established and
implemented for the Muthurajawela Marsh and Negombo Lagoon ecosystems to prevent excessive fishing,
growing pollution and flooding.

The problem. The Muthurajawela Marshes and Negombo Lagoon cover an urban area of around 6,000 ha,
strongly dependent on the coastal marshes that provide
residents with a number of different services. However, the marshes and the lagoon are degrading due
to the region’s expanding urbanization and industrialization. Wild plant species are collected, land is developed for agricultural and residential purposes, and
further human activity leads to siltation. Subsequently,
most homes are regularly being flooded during heavy
rains. Population growth has also led to excessive fishing, water degradation, and increased industrial and
domestic pollution upstream of the river which flows
into the marshlands.
The solution. An integrated resource management
program was established with the aim of facilitating
cooperation between different institutions and local communities. In order for the region to be managed efficiently, it needed to be perceived as a system
char¬acterized by diverse interactions between the
marsh¬land ecosystem and the urban area. Therefore,
the plan placed strong emphasis on involving communities in the management process. The plan also
included the continuation and evaluation of the area’s spatial management strategy. With environmental protection in mind, conditions for land use as well
as five different zones were specified, including strict
conservation, buffer-zone recreation, resettlement, and

differentiated urban and residential zoning. This enabled development in the region while at the same time
improving flood protection, increasing biodiversity, reducing discharge into rivers and halting the fragmentation of natural habitats. The undertaking was aided
by funds administered by the fishery committee, introduced for the benefit of families that were resettled and the poorest families. In order to convince
people of the need to continue protecting the region
and demonstrate the resulting economic benefits, the
value of goods and services provided by wetlands was
assessed. The analysis showed that marshlands generated considerable gains: over EUR 4.6 million per year.
Budget. EUR 2.47 million
Responsible institution. Central
Environmental Authority – Sri Lanka
<www.lankalibrary.com/natural/muthu.htm>
The categories of ecosystem services used.
• Provisioning – food production (fish, crops),
water.
• Regulating – water purification, flood mitigation.
• Supporting – the hydrological cycle.
• Cultural – aesthetic function, recreation.
Author: Anna Matkowska,
Jagiellonian University
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“Green Alley”
Chicago (USA), established since 2006
The four main components of Chicago’s “Green Alley” program are effective rainwater management, minimized
heat absorption, increased use of recycled materials and reduction of excessive lighting. The project is mostly
concerned with modernizing urban alleys so that their surfaces would be more permeable, allowing rainwater
to infiltrate the ground where it can undergo natural purification processes and be stored.

The problem. Chicago has more than 13,000 public
alleys with a collective length exceeding 21,000 kilometers. This translates into over 1,400 ha of impermeable surface which greatly contributes to surface runoff
and creates a threat of local urban flooding. Stormwater runoff from street surfaces also pollutes local water
reservoirs. In addition, the dark pavement material in
traditional alleys absorbs solar radiation, causing a rise
in temperature and contributing to the urban heat island effect. Traditional street lighting consumes large
amounts of energy and creates light pollution.
Rozwiązanie. The project was initiated and is managed
by the Chicago’s Department of Transport. Concrete
and asphalt pavements are replaced by porous surfaces
made from permeable materials that allow as much as
80% of stormwater to drain into the ground. The water
is filtered of pollutants before reaching the groundwater, from where it flows into Lake Michigan. This type
of pavement allows efficient stormwater drainage, reduces stormwater-related damage and pollution and restores the natural water cycle. The new road-building
materials also absorb a minimal amount of heat and
therefore reduce the urban heat island effect. This has
several advantages, such as a reduced need for air conditioning and better habitat conditions for urban vegetation. The use of recycled materials helps cut down
costs and reduces the use of virgin natural resources and
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the amount of waste transported to landfills. Another
gain is less light pollution: the program requires street
lighting to be energy-efficient and designed to minimize
reflection. Chicago’s Department of Transport also encourages private property owners to join the program.
Residents are given practical advice and encouraged to
build raingardens which supplement the actions of the
program. A handbook is available that presents good
practice from other cities that Chicago residents can
implement on their own properties. The program has
been well received by residents. Ever since the first pilot projects were initiated in 2006, Chicago has been replacing the pavement on 15–20 alleys each year.
Budget. USD 900,000 (pilot phase).
Responsible institution. City of Chicago’s
Department of Transportation
<www.cityofchicago.org/city/en/depts/cdot/provdrs/
alley/svcs/green_alleys.html>
The categories of ecosystem services used.
• Regulating – water and air purification, attenuation of weather extremes.
• Supporting – the hydrological and biogeochemical cycle.
Author: Justyna Pietras

Photo: The “Ja Wisła” Foundation

Photo: Piotr Jozwiak, www.flickr.com/photos/piotrjozwiak/

The “Ja Wisła” Foundation
Warsaw (Poland), established since 2005
The main slogan of the “Ja Wisła” [“I, Vistula”] Foundation, “Bringing the river closer to people”, well reflects
its activities. Through cultural work, publishing, informative and ecological projects the Foundation strives to
protect the Vistula riverbed and riverbanks alongside the natural amenities of the river valley. However, the
Foundation’s main efforts are directed at shaping the relationship between Warsaw residents and their river.
The problem. The approximately 27 km Warsaw segment of the Vistula River is mostly unregulated, meanders greatly and has old river beds with a wealth of
flora and fauna. Although it is one of the capital’s largest environmental amenities, its recreational potential
remains untapped. Furthermore, the natural environment is gradually being degraded and biodiversity is
decreasing due to the continuing practice of dumping sewage directly onto the river bed. The Vistula is
not an image-building factor in Warsaw and therefore
the bonds between residents and the river are weak.
The solution. The Foundation’s main undertaking was
the renovation of an old barge known as the “Herbatnik” moored in the Czerniakowski Port – the oldest
river port in Warsaw. The barge serves as the headquarters of the “JaWisła” Foundation and is the site
of concerts, workshops and other events. The Foundation has been pushing for the revitalization of the
Czerniakowski Port area and making it a residentfriendly public space. One of their proposals is the
creation of a Vistula River Open Air Museum. The
Foundation has also opposed plans to build an office
building in the old port. In 2006, the Foundation organized an open air exhibition entitled “The Vistula
as it once was” (“Wisła jaka była”) featuring 102 large
reproductions of 19th century Warsaw Vistula photographs and graphics. The exhibition showed how
clean the river was just 100 years before and that its
banks with beaches, boulevards and ports were easily

accessible to residents. Within the framework of programs such as “Vistula the Heart of Europe” (“Wisła
serce Europy”), the Foundation has organized film
projections on the barge, Midsummer Night celebrations and artistic events inspired by river motifs. It has
promoted the use of the river’s recreational services on
an urban beach near Pomnik Saperów (the Sappers’
Monument). Every summer since 2008, “Ja Wisła” has
provided sunbeds, organized cruises on the Vistula
and cycling rallies along its shore. In 2009, the Foundation also joined sign posting activities in the Vistula nature reserves and monitored Natura 2000 areas (the Middle Vistula Valley and the upstream part
of Middle Vistula – the Małopolska gorge) to prevent
this natural heritage from being damaged. Through its
actions, “Ja Wisła” has aimed to attract Warsaw residents to the Vistula riverbanks, help them build bonds
with the river and make them feel responsible for the
river’s present and future state.
Responsible institution. “Ja Wisła” Foundation
<www.jawisla.pl>
The categories of ecosystem services used.
• Cultural – social bonds, sense of place, recreation,
tourism, aesthetic and educational function, cultural inspiration.
Author: Marcin Walków,
The Sendzimir Foundation
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Courtyard gardens created by residents
Warsaw (Poland), established since 2010
The “Mierz Wysoko” [“Aim High”] Association has run a youth club for children and adolescents living on
Brzeska Street in Warsaw’s Praga Polnoc district: a street area known for being a deprived area. Since 2010,
the Association has carried out courtyard and public space greening activities, working with young people and
other residents of the district.

The problem. In a poverty-stricken environment such
as Brzeska Street, residents often give no importance
to greenery which is being damaged by cars and dogs
alike. Street greenery is scarce and the only two public spaces are a concreted square and an undeveloped
area where dogs are walked. Greenery can be found
only on some courtyards, usually in the form of closed
gardens. The environment in which children grow up
is practically devoid of natural landscape elements.
The solution. The solutions include the introduction
of greenery in courtyards (in consultation with residents), creation of new gardens and enrichment of existing ones. The relative ease with which the Association was able to involve residents was a result of its
familiar presence in the neighborhood over a number
of years. Through organizing activities for the young,
helping parents with educational and existential problems and organizing picnics and social campaigns, the
workers of “Mierz Wysoko” have been well received
by the local community. At least one child from each
courtyard attends the club and parents and relatives
are acquainted with the Association. Greenery-related
stimulating activities also help to maintain good relations with residents and attract new club participants.
The Association’s activities highlight the aesthetic and
cultural dimensions of greenery which changes the
living environment, bringing positive feelings and
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satisfaction with the places in which people live. A few
times a week “garden animators” – the Association’s
workers – would take to the streets with a trolley full
of shovels, rakes, watering cans and flowers. Usually,
kids would come up to them , asking to plant flowers
in their courtyard. Plants, such as strawberries which
garden animators rescued from abandoned allotment
gardens were replanted in Brzeska Street. Cooperation with the Municipal Waste Collecting Authority
allowed animators to recycle flowers that were being
replaced by municipal workers in public places. Meanwhile, kids who sowed carrot, pumpkin or decorative
flower seeds were able to follow the plants’ growth
from the very beginning and develop an interest in
plants and a desire to care for them. In 2011, the gardening season ended with a picnic and photo exhibition displaying project activities, organized together
with residents.
Responsible institution. “Mierz Wysoko”
Association
The categories of ecosystem services used.
• Cultural – social relations, sense of place, aesthetic and educational function.
Author: Piotr Bielski,
University of Lodz

