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Abstract

Recent effects of globalization, urbanization and climate change have resulted in an in-
creasing interest in the quality of life in cities and seeking pathways for its improvement.
At the same time, there are changes in society and lifestyles that may challenge or fa-
cilitate these pathways. Community gardens (CGs) represent an effort to provide more
sustainable urban economies, while reflecting on the public demand for cultivation of own
crops. However, members of CGs may not perceive all the benefits that CGs provide
for their surroundings. Using two case studied from Czechia (CG Kuchynka and CG Vidi-
mova in Prague) the aim of this paper is a comparison of the benefits perceived by commu-
nity garden members and the evaluated net social benefits of community gardens in cities
for all local residents. Through a questionnaire survey, the paper answers the research
question of the benefits of community gardens perceived by community garden members.
An economic assessment based on cost-benefit analysis was made to answer the ques-
tion of the value of the net social benefits of community gardens in cities. Our compari-
son shows that the net social benefits are higher than perceived by their members. Net
present benefits of EUR 31 550 for CG Kuchynka and EUR 1 175 for CG Vidimova were
quantified in a 50-year horizon. This economic analysis should contribute to greater sup-
port for community gardens by city governments and spatial planners.

Highlights for public administration, management and planning:

* Community gardens not only play a significant role for social interaction and re-
laxation, but can also contribute directly and indirectly to external benefits
for the whole society.

* Community gardens provide benefits for all local residents that exceed the costs
from the society point of view, but are not themselves motivating to visit community
gardens.

* The positive results of our cost-benefit analysis of community gardens can be used
for economic argumentation when deciding on utilization of undeveloped areas,
brownfields or neglected areas.
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1 Introduction

Impact of globalization on cities, urbanization and,
last but not least, ongoing climate change have
caused an increasing interest in the quality of life
in cities in recent years and possibilities of its im-
provement. While the global urbanization rate was

30% in 1950, the number rose to 54% in 2014.
The urbanization rate in Europe was even higher
(73%) and further growth is expected (United Na-
tions 2014). The cities are becoming more vulner-
able because of these trends and the need for their
adaptation to climate change and higher climate re-
silience increases. Adaptation strategies (e.g., EU
Adaptation Strategy) are being developed and ap-
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propriate measures are implemented in cities in the
context of climate change. Negative impacts of cli-
mate change significantly reduce the quality of life
in cities (e.g., urban heat islands, pollution in cities,
storms and floods, etc.) and may ultimately lead
to significant impacts on human health and econ-
omy (reduced labour productivity, increased health
impacts, etc.).

These issues can be partly solved by community
gardens (CG). Besides their primary function (crop
growing), CGs have a number of co-benefits for their
members (such as meeting people and active leisure
activities) and also for the whole society. Depend-
ing on their specific form and location, CGs regulate
microclimate of the district, regulate water runoff
and provide other ecosystem services. CGs can thus
be seen as one of the adaptation measures or na-
ture based solutions for urban adaptation to climate
change that should increase quality of life in the
cities. Are members of community gardens affected
by any of those social benefits? Are they motivated
by those social benefits to visit CG?

The aim of this paper is a comparison of the benefits
perceived by community garden members and the
evaluated net social benefits of community gardens
in cities for all local residents. The objective of this
paper is to find answers to the following two spe-
cific questions: Q1) What are the benefits of commu-
nity gardens perceived by community garden mem-
bers? Q2) What is the value of the net social benefits
of community gardens in cities?

The results are presented by using two case stud-
ies from CG Kuchynka and CG Vidimova in Prague,
Czechia. A questionnaire survey among members
of these two CGs is used to determine perceived
benefits by community garden members. A modi-
fied cost benefit analysis (CBA) was used to assess
the net social benefits of CG. Social benefits repre-
sent total benefits for the whole society; they in-
volve both private and external benefits, and both
socio economic and environmental effects are in-
cluded. The concept of ecosystem services was used
for the evaluation. This concept makes it possible
to identify benefits provided by this type of green-
ery. Both CGs are continuing to be developed.
This economic analysis is based on the costs, ben-
efits and development level from the 2016 season
and does not include any projection of future devel-
opment.

The following chapter deals with the significance
of CGs, its benefits and limitations. The third chap-
ter presents methods of the questionnaire survey,
the modified cost-benefit analysis and ecosystem
services concept and presents the case study ar-
eas of CG Kuchynka and CG Vidimova. The results

of the questionnaire survey and economical assess-
ment in the form of costs and benefits are the sub-
ject of the fourth chapter, which is followed by dis-
cussion and conclusions.

2 Community gardening,
its benefits and limitations

A community garden (CG) is a type of urban agri-
culture whose primary function is crop growing
and production of food, especially vegetables, fruits
and various herbs. According to the international
network RUAF Foundation, urban agriculture can
be defined in short as “the growing of plants and the
raising of animals within and around cities” (de
Zeeuw 2004:2), while the more detailed definition
emphasizes the difference from rural agriculture
and defines urban agriculture as “agriculture em-
bedded in - and interacting with - the urban ecosys-
tem. Such linkages include the use of urban resi-
dents as labourers, use of typical urban resources
(like organic waste as compost and urban wastew-
ater for irrigation), direct links with urban con-
sumers, direct impacts on urban ecology (positive
and negative), being part of the urban food system,
competing for land with other urban functions, be-
ing influenced by urban policies and plans, etc.” (de
Zeeuw 2004:2).

Okvat & Zautra (2011:374) define community gar-
dens as “plots of land used for growing food by peo-
ple from different families, typically urban dwellers
with limited access to their own land”. The most fre-
quently reported impacts of community gardens can
be divided into the benefits for community members
(private benefits) and benefits for the citizens/whole
city (external benefits). External benefits contain
the following categories: economic benefits, health
benefits, ecological benefits, education and others.
These two types (private and external benefits) to-
gether form the social benefits.

Community gardens are usually established thanks
to efforts of likeminded or neighbouring people
in an urban area, who pursue their own interests
and adapt the community gardens to fulfil local
needs (Fox-Kamper 2018). Originally, community
gardens were created to grow fresh crops and to
fight poverty (Barthel et al. 2013). On the con-
trary, German research shows that their main ob-
jective was to provide an area for recreation, espe-
cially for children (Cabral et al. 2017). Nowadays,
their importance is not only in benefits for com-
munity members and provision of local food (Tren-
dov 2018), but also in promoting urban biodiversity
and reducing impacts of climate change.
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Duzi et al. (2014) identify three main dimensions
associated with urban agriculture. The first of them
is that urban agriculture is a type of greenery
or green infrastructure. From this perspective,
urban agriculture provides several types of ben-
efits for city residents in the form of ecosystem
services. Examples of such benefits are habitat
for fauna and flora, a place for recreation or sports
for visitors, culture services such as meeting points
for locals and, last but not least, food production
(e.g., Matos & Batista 2013; Csete & Horvath 2012;
Barthel et al. 2013).

The second dimension is associated with chang-
ing lifestyles and spending of leisure time in gen-
eral. Urban agriculture allows residents to fo-
cus more on quality of life and food they con-
sume. It is possible to identify trends in people’s
behaviour and shifting values towards more re-
sponsibility and activity in shopping and consuming
(e.g., Kiesling & Manning 2010; Smith & Jehlicka
2013). The third dimension closely related to urban
agriculture is the possibility of achieving at least
partial food self-sufficiency and possibly increasing
the food security of the region.

Twiss et al. (2003) and Zick et al. (2013) re-
ported similar findings about impacts of commu-
nity gardening on both an increase in physical ac-
tivity and fruit and vegetable consumption by mem-
bers. They also mention improvements in knowl-
edge or skill enhancement, which are part of edu-
cation ecosystem services.

Other benefits include improved individual well-
being, such as cognitive benefits, stress relief or less
negativity (e.g., Okvat & Zautra 2011), benefits
for the community such as community building
and resilience and social interaction or crime pre-
vention (e.g., Guitart et al. 2012; Draper & Freed-
man 2010). CGs can also increase property value
in the neighbourhood (Voicu & Been 2008). Using
a hedonic regression model and data for New York
City, they found a statistically significant positive
impact of community garden proximity on property
value. The value of adjacent buildings increases
by up to 9.4% five years after the opening of a com-
munity garden (Voicu & Been 2008).

However, there are other effects of urban agricul-
ture and community gardens that may have neg-
ative impact on the well-being of city residents.
According to Vavra et al. (2018), the total posi-
tive or negative effect depends on the type of gar-
den management. Aspects of garden management
may negatively outweigh other positive environ-
mental effects by use of mechanized tools, overuse
of synthetic fertilisers and pesticides or immoder-
ate water consumption (e.g., Cameron et al. 2012).

Vavra et al. (2018) examined the potential of food
self-provisioning to reduce greenhouse gas emis-
sions in a case of 775 Czech households. They
found that the share of home-grown fruit and veg-
etables in the overall consumption led to a reduction
of 42—-92 kg COyeq/person/year compared to con-
ventional growing. In addition, according to these
findings, the positive effects are not negatively bal-
anced by use of fertilisers or by car travel to get
to their gardens. This study failed to show that man-
agement has negative effects on well-being in Czech
conditions.

In contrast, Dewaelheyns et al. (2013) found
that garden soils in the northern part of Belgium
have a higher acidity, a higher amount of phospho-
rus and a lower carbon content than optimal agro-
nomic standards.

Saumel et al. (2012) focused on health risks of ur-
ban production associated with exposition to pollu-
tants in busy traffic areas. They determined the con-
centration of trace metal in the crop biomass in ur-
ban soil beds and in pots. Their study indicated neg-
ative impact of traffic-based air pollution on a higher
metal content in the crops and, on the contrary,
that the presence of barriers such as buildings
or large stands of vegetation significantly reduces
trace metal volumes.

Finally, Tregear (2011) examined problems of liter-
ature on socio-economic impacts of community gar-
dens and other alternative food networks and pre-
sented three main difficulties of research in this
field. In relation to CGs, he identified lack of a con-
sumer perspective in assessments of the socio-
economic value of urban agriculture activities.
Urban agriculture (e.g., community gardens or al-
lotment gardening) has generally apparent posi-
tive impacts on quality of life of urban popula-
tions. Considering the population growth, climate
change and other factors mentioned above, its
significance can be expected to continue to rise
(Cepié¢ et Tomic¢evié-Dubljevi¢, 2017). Despite this,
the political environment is not favourable in Cen-
tral and Eastern Europe. Political and legislative
support is insufficient for the urban agriculture de-
velopment (Duzi et al., 2014).

3 Data and methods

Two methods were used in this paper in order
to compare the benefits perceived by community
garden members and the evaluated net social ben-
efits of community gardens in cities for all local
residents. A questionnaire survey among mem-
bers of two community gardens in Prague (CG Vidi-
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Table 1 Economic assessment process based on CBA

1. Project identification and specification

COSTS

BENEFITS

2. Identification

According to cost categories
(investment, operating, etc.)

According to the ecosystem
services concept

Localization of effects,
determination of lifetime

3. Qualitative analysis

Localization of effects,
time distribution of (co-)benefits

4. Monetization

Application of appropriate valuation methods (see Table 3)

5. Net present value

Net present value (NPV) for a given time horizon

a) Comparison of costs and benefits, profitability determination

6. Results

b) Inclusion of non-monetized costs and benefits

¢) Sensitivity analysis

d) Results and conclusions

mova and CG Kuchynka) was used to answer the re-
search question of the benefits of community gar-
dens perceived by community garden members.
A modified cost-benefit analysis (CBA) was used
to assess the social benefits of the community gar-
dens and answer the research question of the value
of the net social benefits of community gardens
in cities. The concept of ecosystem services was
used for the evaluation.

3.1 Questionnaire survey

A questionnaire survey was carried out starting
in March 2018. On-line questionnaires were
sent to contact persons in the community gardens
and then transferred directly to their members.
Thirteen out of the 23 members of CG Kuchynka
completed the survey, while 24 out of the cur-
rent 45 members completed the questionnaire
in CG Vidimova. That resulted in a return rate
of 54.4%. This relatively high return rate can be ex-
plained by addressing the members directly through
the contact persons and community garden repre-
sentatives. Another reason is a high interest in de-
velopment of the community.

The questionnaire contained a total of 30 questions
and was divided into 7 sections focusing primar-
ily on perceived benefits of CGs for their surround-
ings (external benefits) and individuals’ motivations
to visit CGs and growing their own produce (pri-
vate benefits). This classification of social benefits
is described in Chapter 2 above. Other sections
focused on previous experience in growing plants,
garden uses, lifestyle, proposals for improvements
and questions concerning the demographic indica-
tors and details about the community garden.

The two main sections of the questionnaire con-
tained closed-ended questions concerning the moti-
vations for using CG and perceived benefits for CG
surroundings. Possible answers to the closed-

ended questions on motivation and perceived ben-
efits were based on current research (e.g., Trendov
2018; Duzi et al. 2014; Smith & Jehlicka 2013)
and reflected cultural, social or health and other
benefits. Other possible answers (both positive
and negative effects of CG) could also be suggested
by members in open-ended questions.

The purpose of the two main sections of the ques-
tionnaire was to determine not only benefits ob-
tained by members (private benefits) but also per-
ceived benefits that CGs have on their surround-
ings (external benefits). People’s motivation for vis-
iting gardens is seen as obtained and main per-
ceived benefits and represents the private benefits.
However, members may realize other benefits which
need not motivate people to visit CGs. Both ob-
tained and perceived external benefits of CGs for CG
surroundings form two parts of benefits of CG per-
ceived by their members as a whole.

3.2 Modified cost-benefit analysis

A modified cost-benefit analysis (CBA) was used
for the economic evaluation and to determine
the net present value (NPV) of a community gar-
den. Unlike financial analysis, CBA also includes
external costs and benefits and not only the private
costs and benefits (for investors or in this case, CG
members). These often do not have a direct finan-
cial impact but have a strong influence on well-being
of both community garden members and other local
residents.

This analysis is based on the concept of the NPV
(the present value of benefits minus the present
value of costs). That allows comparison of costs
and benefits with a different timeframe. Another
tool that deals with a different value of money
in time is annualization (e.g., Machac et al. 2016).
CBA consists of several steps, which are illustrated
in Table 1 below. During the first phase, it is nec-
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essary to identify all costs and benefits. The advan-
tage of evaluating an existing project is the possi-
bility to use known and real values for costs (invest-
ment, operating, administrative and opportunity
costs). Both costs and benefits are later expressed
in monetary terms. Benefits are expressed using ap-
propriate valuation methods. The next step is a con-
version to NPV, when all future costs and benefits
are converted to the present value and compared.
The result represents the net present value of both
private and external benefits. To reduce uncer-
tainty, it is necessary to apply a sensitivity analysis,
which tests the effect of input variables on the fi-
nal results and also discusses inclusion of costs
and benefits that could not be monetized. In addi-
tion, it is also possible to determine the rate of re-
turn for the whole society, which indicates how long
it will take for the benefits to outweigh the costs as-
sociated with the implementation of a project.

Both gardens are still in a development stage.
The assessment is based on the 2016 development
level and does not include any projection of future
development. The economic evaluation is based
on the level of costs and benefits from the 2016 sea-
son in the prices of the same year.

Regulating Provisioning Cultural

services services services

Products obtained
form ecosystens

Benefits obtained from
regulation of ecosystent
processes

Nonmaterial benefits

* water (purification,
retention etc.)
* air quality

= aesthetic function
* recreation

* biomass

* genetic resources
» food etc. » educational etc.

* (micro)climate etc.

il il il

Supporting services + biodiversity

Services necessary for the production of all other ecosystem
services (habitat)

* soil formation
* nutrient cycling etc.

Fig. 1 Categories and types of ecosystem services
provided by CG

The benefits are based on the ecosystem services
approach and are expressed in monetary terms.
The concept of ecosystem services makes it pos-
sible to identify benefits provided by greenery.
Fisher et al. (2009:645) define ecosystem services
as “aspects of ecosystems utilized (actively or pas-
sively) to produce human well-being”; alternatively,
MEA (2005:40) define them as “the benefits peo-
ple obtain from ecosystems”. Division of ecosystem

services into four groups is illustrated in Fig. 1.
In the next step, appropriate methods for moneti-
zation of identified benefits were chosen (see Table
3).

3.3 Study areas

A questionnaire survey and a cost-benefit analysis
of two different types of community gardens were
made. Table 2 shows the main differences and cru-
cial factors of both CG Kuchynka and CG Vidimova.
Over 20 kinds of vegetables were harvested in 2016,
along with different types of fruits and herbs. In ad-
dition to the crop production, the environment pro-
vides recreational and cultural services. Both com-
munity gardens are fenced areas. Visitors other
than members may enter the gardens during visit-
ing hours. Seminars, workshops and other cultural
events such as the opening and closing of the season
or Children’s Days are held at the community gar-
den Vidimova. The area also provides space for pri-
vate events, including birthday parties. The operat-
ing costs in the case of CG Kuchynka do not include
any special development activities such as kinder-
garten facilities.

4 Results

4.1 Perceived benefits - results
of questionnaire survey

The objective of the questionnaire survey was to an-
swer research question Q1) What are the benefits
of community gardens perceived by community gar-
den members? Perceived benefits consist of both
obtained private benefits, which were derived from
motivations to visit CG, and perceived external ben-
efits, which stand for benefits that CGs provide
for their surroundings and to all local residents,
as described above.

At least partial food self-sufficiency was expected
as the main motivation for being a community mem-
ber. Food self sufficiency is also the long term
goal of the CG Kuchynka community. In contrast
to the general expectation, the food production
is not the most important motivation to be mem-
bers of both CGs. However, the most important
factors for both CG members include the possi-
bility to do leisure activities (especially with their
children), the educational function of the gar-
den for children, relaxation and social interaction.
Among the less important factors are, for example,
well-known origin of the food and its quality. The re-

72

© Jan Evangelista Purkyné University in Ust{ nad Labem



§ sciendo

GeoScape 13(1) — 2019: 68—78 doi: 10.2478/geosc-2019-0005

Available online at content.sciendo.com

sults coincide with the latest findings from abroad
(e.g., Cabral et al. 2017).

Based on their answers, community members re-
alize only their private benefits and do not per-
ceive the external benefits. Members fail to realize
the impact community gardens have on well-being
of the society in the neighbourhood with the excep-
tion of biodegradable waste composting and sup-
port of local residential interactions. Absorbing
rainwater, reducing its runoff, microclimate regula-
tion or air quality controls (e.g., Trendov et al. 2018)
are all ignored.

The questionnaire results may be biased by the fact
that each questionnaire was filled by only one fam-
ily member. These are often female. Regarding
the socio demographic characteristics of respon-
dents, a typical member of the community gar-
den is a woman, aged 31-40, with at least one
child. She has a university degree, attends the gar-
den for 17.7 hours per month on average and lives
in a block of flats within walking distance of 500
m to the community garden (based on modus an-
swers).

Another reason for biased results may be the lo-
cation of CGs in the city of Prague. Results
from smaller cities may differ.  Another find-
ing is that the results do not differ significantly
for the two community gardens studied.

Table 2 Comparison of the two case study areas

4.2 Identified benefits - results
of economic assessment (CBA)

The objective of the economic assessment of CGs
based on modified CBA was to answer research
question Q2: What is the value of the net social ben-
efits of community gardens in cities?

Table 3 shows both the identified benefits based
on the ecosystem service concept and detailed in-
formation on how each evaluated benefit was ex-
pressed in a monetized form including monetary
values (columns “CG K.” and “CG V.” stand for CG
Kuchynka and CG Vidimova, respectively). This rep-
resents steps one to four of the economic assess-
ment process based on CBA presented in Table 1.
In the case of CG Kuchyiika, benefits associated with
growing of crops (especially vegetables), rainwater
absorption, improving quality of water, air quality
regulation, carbon storage and increase in real es-
tate value of surrounding properties (housing es-
tate area) were included in the economic valua-
tion. Other benefits were not expressed in monetary
terms. Side activities of the community garden such
as the kindergarten were also not included in the
analysis.

Development of CG Vidimova has led to increased
benefits associated with water retention, capture
of harmful substances and carbon storage in the
area of new flowerbeds. However, production
of crops and biomass, which is used for compost-
ing, is the main source of benefits. Additional bene-
fits include recreational and cultural functions con-

CG Kuchynka CG Vidimova
Year of construction 2013 2013
Location Prague 8 - Liben Prague 11
Size of the area 3000 m2 1870 m2
Number of members 23 (in 2016) 32 (in 2016)
Type of beds Terraced vegetable beds Mobile garden beds

Ownership of land

Previous land use

Other information

Investment costs

Operating costs

Private (Kuchynka, z.s.)
Abandoned area, construction prohibited,
occupied by homeless people
Goal: vegetable independence
for 20-30 families
EUR 18,500*

(include establishment of a civic association,
garden facilities, landscaping,
water inlet, equipment)

EUR 1,110 per year*
(include rent, electricity, plants,
water and sewerage costs,
maintenance costs)

Public (city district office)

Part of a former kindergarten’s garden

Host of several cultural activities

EUR 7,400*

(include a shipping container shed and tools,
water and electricity connection,
mobile vegetable beds and composters)
EUR 1,590 per year*

(include rent, electricity, plants,
water and sewerage costs,
costs of garden coordinator,
maintenance costs)
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Table 3 Benefits identified, their monetization and methods of valuation

Monetary values

(EUR)

Type of benefit Valuation methods used

CGK.

CGV.

Regulating water
runoff and water

Avoided cost method combined with market price method:

The benefit was valuated based on additional amount of water retained
on the plots through the gardening, thus the amount of water is not
discharged to the sewage and sewage treatment plant. The total benefit

quality improvement 800 30 was calculated as volume of retained water multiply by charges paying
(annual benefit) for using sewage treatment system. The usage of land for crop production
led to a higher water retention in comparison to past usage.
The cases differ, because in case of CG Kuchynka the area has a bigger size.
Mlcro-gllmate X X
regulation
Substitute cost method combined with market price method:
Air quality The additional greenery reduces exposure to air pollutants (NOx, SOy, O3 and PMy).
improvement 36 4 The amount of pollutants was set based on the type of greenery and its ability
(annual benefit) to absorb pollutants) and multiplied by market prices of alternative measures
to reduce the same amount of pollutants. More volume of new greenery was planted
in comparison to past usage in case of CG Kuchynka.
Erosion reduction X X
Noise reduction X X
Substitute cost method combined with market price method:
CO, reduction The amount of pollutants was set based on the type of greenery and its ability
(annual benefit) 1 0.1 to absorb CO,. The price of CO, was set as an average of emission allowance price
and of costs of different substitute measures. The monetary valuation reflects
the volume of new greenery.
Avoided cost method combined with market price method:
Biomass Residues from crop production are used together with biodegradable waste produced
production X 283 in households and leaves and cut grass from the CG to produce compost, which
(annual benefit) is necessary for the crop production. CG Vidimova is self-sufficient in compost
production, providing surpluses for other gardens. The valuation is focused
on the surpluses which exceed the self-usage.
Market price method:
Crop The crops were valuated based on production estimation provided by CGs and market
production 1086 200 prices. The valuation was calculated in multiple scenarios (e.g., conventional crops
(annual benefit) vs. organic farming), the final level was derived from the average value of different
scenarios. In CG Kuchynka there is also production of fruit from fruit trees which leads
to higher production and thus higher production benefits.
Recreational benefits
Increase in
aesthetic value
Real estate val Market price method:
(Iiirsz:el fnva ue In the case of CG Kuchynka, the garden was created in a neglected area, the CG led
aesthetic value) 43770 0 to an increase in real estate value in the neighbourhood. In case of CG Vidimova,
(one-off increasing) the garden was maintained but not to use as CG. The value increase was calculated
based on literature research and current value.
Habitat creation X X
Health benefits X X
Cultural Market price method:
and educational X 852 The CG Vidimova is often used as a place for workshops or excursions. The value
function was estimated based on information about numbers of workshops and excursions
(annual benefit) organised in CG Vidimova.
32;;1%33?;?(1)1: Not Market price method:
greenery maintenance rele- 748 The CG Vidimova is located around the municipality office, the garden was
vant maintained be municipality. In the current time, CG cares about the whole garden.

(annual benefit)

* dark background - full provision, light background - limited provision, X - Not monetized
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nected with many events organized in the garden
and also excursions for schools or opportunities
for leisure activities and spending time with the fam-
ily. It is possible to include lower costs of greenery
maintenance as well, because otherwise the costs
would be borne by the city district. Recreational
and cultural functions were quantified only in the
case of CG Vidimova. Other benefits were not mon-
etized, which underestimates the value of the net
social benefits.

The total costs were determined based on the com-
munity gardens’ construction budgets and op-
erating costs (see Table 2). The comparison
of the present value of costs and benefits (step
5 and 6 of CBA process; see Table 1) was done
for a 50-year timeframe. For this time horizon,
the NPVs for CG Kuchyiika and CG Vidimova were
estimated at EUR 31,550 and EUR 1,175 respec-
tively. The values of costs and benefits are illus-
trated in Table 4.

Table 4 Comparison of costs and benefits

Present value  Present value NPV
of costs of benefits of benefits
(EUR) (EUR) (EUR)
CG Kuchynka 42,640 74,190 31,550
CG Vidimova 40,878 42,053 1,175

The results of the CBA show that both CGs are ben-
eficial for the society and, from a purely economic
point of view, supporting and building of these two
community gardens makes sense. The monetary
value of the benefits does not include all ecosystem
services and benefits provided, which underesti-
mates the value of the net social benefits. However,
the CBA results show a positive effect on citizen’s
well-being expressed in terms of ecosystem ser-
vices. The community gardens’ members are will-
ing to maintain the garden with respect to their own
motivations (possibility to do leisure activities, edu-
cational function for children, relaxation and social
interaction) and are thereby causing positive effects
for the whole city.

The final value varies depending on the garden’s
size, location and type of beds (terraced vegetable
beds or mobile garden beds), number of members
and benefits involved.

The investment will be returned in 3 years for CG
Kuchynka and in 34 years for CG Vidimova from
the society point of view. This indicator can be in-
terpreted as a point in time where the measures
will start generating benefits for the society be-
yond the invested costs (investment and operating
costs). The results show that the measures may
be regarded as an effective measure. The accu-
racy of the results was verified using a sensitivity

analysis based on different levels of discount rates.
The interest rate chosen has no effect on the final re-
sults and the rate of return for the measures in the
case of CG Kuchyika. For CG Vidimova, however,
the investment will be returned after more than 50
years in the case of a pessimistic scenario.

4.3 Comparison of perceived
and identified benefits of CG

According to the aim of this paper, this section
presents the comparison of the benefits perceived
by community garden members and the evaluated
net social benefits of community gardens in cities
for all local residents.

As mentioned above, according to the question-
naire survey, external benefits of community gar-
dens for their surroundings and for all local res-
idents are not perceived by CG members except
the establishment of both a public access point
for collecting biodegradable waste and of conditions
for interactions and relationships within and among
households. Members perceive mainly their private
benefits in the form of the possibility to do leisure
activities (especially with their children), the edu-
cational function of the garden for children, relax-
ation and social interaction and less significant ben-
efits in the form of the well known origin of the food
and its quality.

The results of both analyses (questionnaire survey
and economic assessment) show that the net so-
cial benefits of CG are higher than perceived by CG
members. The net social benefits represent both
the private benefits and external benefits affecting
all local residents. The questionnaire survey indi-
cates that private benefits represent sufficient mo-
tivation to visit a CG and become a CG member.
However, CGs provide benefits for all local residents
that exceed the costs from the society point of view
(e.g., increased water retention, higher aesthetic
value or contribution to air quality improvement),
but are not by themselves motivating to visit com-
munity garden.

5 Discussion

Differences in results of economic analysis of CGs
are related to different local conditions and types
of CG. CG Vidimova was established on impervi-
ous asphalt roads and approximately 50 elevated
mobile garden beds and several composters made
of pallets are situated in the garden. In con-
trast, CG Kuchynka was established on undeveloped
land and is made up of terraced vegetable beds.
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The establishment of CG Kuchynka led to an in-
crease in aesthetic value, because the territory
of a former allotment garden had been neglected.
According to the questionnaire survey members
of CG Kuchynka now feel much safer around CG.
For the same purpose, the results are difficult to ex-
trapolate because the baseline situation and sur-
rounding conditions nearly always differ.

The general expectation that the most important
motivation aspect is own food production was
not confirmed by the case studies. More important
was doing leisure activities and the social and com-
munity aspect. Allotment gardens, an alternative
to CGs, are historically popular among residents
of Czech cities. The main reason for owning or rent-
ing a space in an allotment garden has been crop
production. Based on findings related to the moti-
vation of CG members, it makes sense to validate
the motivation of users of allotment gardens.
Based on the literature review, the positive ef-
fect of urban agriculture and community gardens
is very often discussed in the context of CO, pro-
duction (Vavra et al. 2018). There are doubts
whether the positive effects of greenery to absorb
CO; and other greenhouse gases are not eliminated
by CO, produced by accompanying activities re-
lated to urban agriculture such as members’ travel
to the CG, grass mowing, etc. This negative ef-
fect was partly explored in the questionnaire sur-
vey. We collected information on the distance be-
tween the CG and homes, the way the members get
to the CG and whether the CG members have a car
for private use. Based on the results, most mem-
bers walk to the garden or use public transport,
and only 2 out of the 37 members use cars; there-
fore, the negative effect can be omitted in both CGs.
Only 60% of the member families have cars for pri-
vate use.

It should be noted, however, that the questionnaire
survey was made only among current CG members,
which might lead to a bias in the context of sup-
port, demand for CGs and further results. Ex-
cluded were all residents in the neighborhood who
are not CG members, who may perceive different
or even greater benefits and positive or negative ef-
fects of CGs. The questions remain how much they
know about the possibilities of becoming a member
and if they are interested in doing so.

Monetization of the production function is one
of the main challenges. The value is affected by both
the amount of production and prices used. How-
ever, the majority of members or representatives
of CGs do not monitor the amount of production.
As stated above in Table 3, the evaluation is based
on information from those of the members who

are aware of the production as well as estimates
provided by other members and the community gar-
den coordinator and partly on estimates derived
from a survey on other CGs in the Czech Repub-
lic. Alternatively, the CGs may use common produc-
tion evidence. Such a proxy is not available in the
Czech Republic, so that exact follow-up of the quan-
tities and types of food is needed. The question
also arises whether use to prices of organic (BIO)
or standard quality of fruits, vegetables and herbs.
CG production can be deemed to be organic qual-
ity. Regarding the anthropocentric point of view,
it was necessary to discover whether members buy
organic or standard quality food. The question
is also whether to use market prices based on prices
in retail or prices paid out to producers by deal-
ers/traders/retailers.

6 Conclusions

According to the economic analysis, community gar-
dens can be used as economically efficient nature
based solutions for urban adaptation to climate
change. The results may also be used for economic
argumentation when deciding on utilization of un-
developed areas, brownfields or neglected areas
in the urban environment. Abandoned industrial
sites, cemeteries or ruins represent potential reser-
voirs of urban biodiversity and with support from
urban and spatial planners. Many of these sites can
be converted to valuable habitats with positive im-
pacts on human well-being. Such areas can provide
higher quality of life in cities.

In the light of current scientific knowledge, the cur-
rent political and legislative environment limits
CG development in Central and Eastern Europe
and there is no support leading to sustainable de-
velopment. It may be caused by lack of recognition
of importance of urban gardening, its contribution
to climate change adaptation or provision of ben-
efits for all local residents. Solving these issues
and incorporating urban agriculture and community
gardening into policy-making is a challenge for cur-
rent and future urban and spatial planners at the re-
gional and local levels.

This economic analysis contributes to greater sup-
port for community gardens by city governments
and spatial planners. Community gardens not only
play a significant role for social interaction and re-
laxation, but can also contribute directly and indi-
rectly to external benefits (benefits for the whole
society). In the case of at least partial food self-
sufficiency, it is necessary to include in the analysis
lower expenditures on fossil fuels for food transport.
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However, the results are in line with findings
of other authors dealing with the meaning and im-
portance of urban gardening and urban agriculture.
CGs contribute to city adaptation to climate change
and provide a wide range of benefits in the form
of ecosystem services for their members and other
city residents.

An indirect conclusion of this analysis is that it is ap-
propriate to promote community gardening as this
measure contributes to city adaptation to climate
change and does not require direct financial expen-
ditures from the city budget, but for instance provi-
sion of administrative support, subsidies for invest-
ment or land from the local government. Member-
ship fees are usually sufficient to run the garden.
CG members are motivated to gain private bene-
fits which are connected with the provision of ex-
ternal benefits. Moreover, the results of our com-
parison of perceived and evaluated benefits shows
that the real net social benefits exceed the benefits
perceived by community garden members.
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