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Abstract. Establishing a public park raises a number of methodological issues. The model worked out by 

HÉTFA Research Institute is suitable for cost-benefit analysis and ex ante viability test of a public park integrated 

into urban landscape. The paper presents the model by the example of a planned public park at one of the busiest 

centers of Budapest, the junction of Margit Boulevard and Millennium Park. Such a comprehensive economic 

evaluation for public parks has not been made in Hungary. First the mechanism of effects was set up, and by using 

the hedonic price method the project’s costs and benefits were presented with national and international statistical 

indicators and benchmarks. The investment, that has been started in 2016 with in the initial planning and 

demolition pays for itself by 2019. The results are tested with sensitivity analysis, which has inter alia shown that if 

we count by the general approach of the project management - costs are expected to increase by 10% and benefits 

are to reduce by 10% - investment returns for the city and their inhabitants for 2030. Furthermore, without the 

effect of property appreciation - the investment turns positive by 2061 thanks only to indirect social, economic, 

environmental benefits. According to our analysis, the park's development, which relaxes a built-in highly 

populated urban fabric, has become an economically profitable investment as a result of significant beneficial 

external effects. 
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Introduction 

The importance of creating urban green spaces in 
urbanism goes back to the beginning 20th century, 
and the idea first published by Patric Geddes in 
Cities in Evolution form 1915 [55]. From now the 
necessity and positive social [98; 63; 31; 81; 106; 
12], ecological [102; 52; 115; 86] and economic 
[104; 31; 72; 88; 73; 135] effects of green spaces are 
well known. Despite of this fact, at first sight it is 
more attractive to build in an empty plot in centrally 
located, urban environment, than establishing a new 
park for investors and decision-makers. According 
to our point of view, the main reason for this is the 
logic of the investor, who counts on the profit of the 
built-in site and does not have to take into account 
the costs and benefits of those who are not directly 
involved in the investment, like inhabitants from 
neighbourhood or users of the surrounded public 
places. Encouraging investments that are useful for 
society, therefore, are regulatory responsibility.  

However several international case study exist 
for assessing effects socio-environmental and 
economic impacts and a preliminary cost-benefit 
analysis of investments [62; 117; 12] also several are 
sepcialised for parks and green surfaces in urban 
landscape for example in Tucson (USA) [98],  
in Joensuu (Finland) [140] in Boston (USA) [134], 
in Zhuhai (China) [30], in Hongkong (China) [73], 
in Taiwan [127], in Aalborg (Denmark) [112],  
in Hungary only few studies deal with the value of 

green spaces [135; 84]. May be that is the reason for 
lack of interest from regulatory bodies in Hungary. 
Taken into account the former mentioned studies, 
several different aspects exist, but such a complex 
research was not found during the literature review. 
The developed new framework of impact and cost-
benefit analyses takes into account all aspects of the 
investment. The methodology can be applied to 
other domestic and international examples, taking 
into account specificities, like climate driven 
benchmarks. 

The methodology sets the business as usual 
(BAU) situation for the basis of the assessment.  
The set-up mechanism of impacts can generally be 
used for any public park in any urban landscape, 
however, severity of the impacts may vary 
considerably. In the presented example, all effects 
were evaluated, with one the limitation: not all of 
them were quantifiable. Some were characterized 
quantitatively, while others were characterized 
qualitatively. Quantification was carried out along 
the hedonic method. A conservative approach was 
applied: usually the arithmetic average of the 
benchmark data or the median value of the large 
deviations were used, but in the case of uncertainty, 
we used a negative impact with a professional 
estimate. The effects of abandoned quantification are 
small, but the result is more positive, so their 
omission    also      strengthened    our    conservative 
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estimation. We controlled the dependence of the 
input data through sensitivity analysis. 

The methodology was used in the preliminary 
cost-benefit analysis of the project of Millenáris 
Széllkapu, in Budapest, Hungary as an illustration of 
our results. The applied methodology is new in both 
domestic and international literature, no such work 
has been done for the construction of a park so far.  
Methodology 

Mechanism of impacts 

Several literatures are dealing with the impact 
analysis of urban parks. Rodenburg et al. [117]  
have divided their comprehensive indicator  
system to four main groups: socio-economic  
(availability, usability, multifunctionality, training, 
etc.), environmental (regulation, function 
preservation), quality (aesthetics, delimiting 
functions), financial (authorities, funding). 

From this grouping it is visible that the impact of 
the parks is multifaceted, with many stakeholders. 
Urban green surfaces help reduce air pollution by 
absorbing environmental pollutants, thereby 
reducing adverse health effects and improving air 
quality, and maintaining air purity [101; 107; 49]. 
Increasing biodiversity and creating a connection 
with the natural environment [52], contributing to 
strengthening urban sustainability, creating and 
sustaining urban ecosystems through the 
reinforcement of the network system for green 
spaces, creating opportunities for species richness 
growth [86]. In addition, it is important to emphasize 
that the tree to be planted has a value that can be 
expressed in monetary terms besides the ecosystem 
services [115]. 

Due to the dense built-up of downtown areas and 
the large-scale paved surfaces, the temperature 
modification effect of urban landscape can be 
observed both in winter and summer, causing a rise 
in temperature in relation to outlying and non-
urbanized areas [136]. This phenomenon of thermal 
insulation causes an average temperature difference 
between urban and rural areas of 2.5 °C [2]. Urban 
green surfaces contribute to the reduction of thermal 
insulation and thus result in savings in summer 
cooling energy partly due to evaporation, partly due 
to shielding [102; 101]. 

The unfavourable health impact of overheating 
was well-perceived during the 2003 European hot 
flash when there was an order of magnitude 40,000 
more deaths among older people due to extreme 
weather conditions [54]. However, by a park, an 
average drop in temperature can be demonstrated to 
help mitigate all and degenerative mortality [111; 
58]. Parks have beneficial health effects beyond 
thermal insulation. The probability of depression and 
anxiety disorder, the likelihood of stress or 
behavioural disturbances decreases near the parks 
[31; 91; 92; 108]. Among hospital patients, 10% 

faster healing and less painful analgesic use can be 
reached at the park-facing room [9]. The park also 
contributes to the reduction of average treatment 
costs [108], reduces the average health costs, the 
effects depend on the difference between the park 
and the distance between the parks [61]. 

A proximity of the parks also contributes to the 
healthy lifestyle, and measurable health benefits 
have been demonstrated due to active physical 
activity [64]. Analyses have highlighted that the use 
of urban green spaces is therapeutic: the recreational 
impact of the time spent in a natural environment, as 
well as the movement, sport and walking [31; 12]. 

Parks in dense urban landscape have a significant 
sociocultural and recreational impact. According to a 
survey in Helsinki, easy access of high-quality parks 
greatly increased the number of visits and park 
traffic [106]. In Amsterdam, respondents raised the 
relaxation, the natural environment, the city 
outgrowth, and the common times spent with 
children as the main cause of park use [31]. 

International studies have shown a positive 
willingness to pay for parks, which draws attention 
to the strong influence of parks on surrounding 
urban landscape and its important role in everyday 
life [85; 9; 127]. Parks also contribute to increasing 
the attractiveness of the city, which generates 
economic benefits [31]. The proximity of urban 
green spaces has a strong impact on the value of 
nearby real estate, and the urban spaces and parks 
that have been developed in a qualitative way have a 
role to play in price management [40]. There is a 
negative relationship between the price of the 
property and the distance from the park: the closer 
we get to the park, the stronger the enhancing effect 
on the property value [104]. It also has a positive 
effect when the apartment looks directly at the park 
[88; 73; 72,]. In Budapest Takács [135] also 
demonstrated the influence of parks and urban green 
spaces on real estate value in domestic conditions. 

Based on the above-mentioned literature, we 
have set up the impacts that can be expected from 
the establishment of the park and their correlations. 

Approbation of the method 

The methodology can be traced back to five steps 
according to the following: 

1. Basis of the assessment: stating position for 
the comparative assessment of investment 

2. Mechanism of impacts: Setting up economic, 
social and environmental impacts and impact 
mechanism 

3. Evaluation methodology: Definition of impact 
assessment and quantification methodologies 

4. Cost-benefit analysis: Comparison of planned 
expenditures and expected benefits 

5. Sensitivity analysis: dependence control of 
input data (Figure 4). 
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Fig. 1. Impacts and mechanisms considered [authors material]

Development area 

Millenáris Széllkapu is located in the immediate 
vicinity of Széll Kálmán Square in the center of 
Budapest. Its area is 2.4 ha, similar to Central Park 
Zoo, Manhattan, New York or Square Louise-
Michel at Montmartre in Paris, France. In the 
neighbouring plot on the Margit Boulevard,  
the outdated building of the ministry was previously 
dismantled in the initial steps of the investment in 
2016. The park to be built on empty land contains 
the following functions [139]: 
 Surface: park, two catering units, BUBI bicycle 

storage, green wall lookout. 
Underground: 500 parking spaces, lowering Fény 

Street, and other equipment. The plans of the park 
were known to our study – these were input data –, 
the demolition and site preparation work has begun. 

Basis of the assessment 

It is easy to compare the expected consequences 
of the project with the business as usual, (BAU) 
case. However, if there are several possibilities for 
utilizing an area, more accurate decision can be 
made by comparing them. 

The BAU case, against which we evaluated the 
positive and negative impacts, has the following 
characteristics: 
 the demolition of the ministry building and  

Kis Rókus Street buildings will not be realized 
(related expenses, such as maintenance, are not 
considered in the analysis); 

 the development of the plant stock will not be 
realised; 

 the area is underutilized, it is functionally empty; 
 the underground garage will not be realised; 
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Fig. 2. The development area and its neighbourhood [authors material] 

 
 
 

 
 

 

Fig. 3. Business as usual state with the existing ministry building and underutilised sites around it  

[google.com, just before the demolition]

 no new functions are created, no revenue 
generating activity is foreseen; 

 there is no appreciation for renewal, affecting the 
area and surrounding city. 

Evaluation methodology 

The selection of quantified effects was based on 
the estimated magnitude of the impact and the 
uncertainty of its estimation. The effects of which 
magnitude was negligible or were significant based on 
the literature were characterized qualitatively. The 
absence of comparative data could only have been 
assumed to have an uncertain effect. Since in each case 

different impacts are being evaluated, it is worth 
making a survey about the magnitude of the impacts. 
The survey includes environmental characteristics, 
people's needs and cultural differences. 

There are a number of ways to estimate and 
quantify the effects of green surfaces. The three most 
commonly used approaches are travel cost, willingness 
to pay, and hedonic pricing [98]. In order to quantify 
the data, we rely primarily on studies using the hedonic 
method. The method is based on benefits of each 
object, so it consists of all of their features. For the 
future park, the expected impact was interpreted  
as a whole [66]. 
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TABLE 1  
Indicators and benchmarks used to the calculation of ex ante assessment  

of Millenáris Széllkapu project [authors material] 

Indicator Benchmark Source 
Real estate 
appreciation 

12.22 % (with a direct view) 88, 73, 73, 112 
5.9 % (from 5 minutes’ walk zone) 88, 73,  104 23, 73 94, 84 
1.9 % (catchment area) 94 

Heating and 
cooling effects and 
energy 
consumption 

3 °C temperature drop in the summer  109, 122, 59, 18, 107, 9, 
20, 131, 96 

-0.65 °C temperature drop in winter own estimates based on 
59 

60 m expansion of cooling effect  56, 69, 22, 122, 59 
3 °C effect on cooling energy consumption at 1 °C temperature 
drop in the summer 

2, 120, 121, 95 

3.5% growth effect on cooling energy consumption at 1 °C 
temperature drop in winter 

95, 46 

Health effects 1.2% increase in the mortality at 1°C temperature change 111, 58 
3% decrease of public health cost 108 

Tree value Calculated with precious tree species in a favourable location in 
the centre and 10% amortisation in 5 years. 

133, own estimates 

Reduction of 
pollutant 

4.5 kg/m3 A tree average carbon absorption 114 
5528.22 Ft social marginal value of one ton of carbon dioxide 
emissions 

51, 143 

16 kg/tree annual average dust control 8, 93 
5.25 million Ft/t impact of PM10 emission 47 
15 g savings from emissions reduction of car startup 80 

Different benchmark data were used to  
quantify impacts from domestic and international  
literature (methodological description see for 
example [129; 128]). In present study, data analysis 
and community benchmarking were conducted 
based on Stapenhurst [129], which consisted of data 
collection and literature processing that came from 
domestic or foreign publications. Functionality was 
taken into account, where the parks play an equal 
role in this respect in cities and regions, as the 
Millenáris Széllkapu park will in Budapest, thus 
ensuring comparability (this is known as the external 
validity of comparability). International examples 
were considered with same size, climatic 
characteristics, environmental features of the park to 
be constructed (this is referred to as the internal 
validity of the comparison).  

As benchmarks generally refer to other countries' 
estimated impacts at other times, it was important 
and feasible to create equivalent indicators  
for the year and location of the survey.  
Two directions were followed: where the data of the 
study could be formulated as a proportional 
parameter, those values were used, where not, 
Hungarian forint, the common domestic currency, in 
the value of 2016, was calculated using the 
appropriate exchange rate and GDP deflator.  
Since the examination was ex ante and a significant 
part    of  the   benefits  and   costs   are  going  to  be 

generated in the future, we discounted the 3.25 % 
interest of the Premium Hungarian State Bond 
(2016. 11. 25.). 

In our example, the effects were divided into  
two groups: quantifiable and non-quantifiable.  
Although it was considered important to quantify the 
impact of the park on the quality of life due to its 
significant impact, it was nevertheless considered  
to be an endogenous effect built into a real estate  
property. Thus, to avoid duplication of the same  
effects, quantification was not done separately.  
The quantifiable impacts include the following 
benchmark-based estimate (Table 1). 

ASSESSMENT OF PROPERTIES: an increase 
in the value of real estate within the "5 minutes 
walk" or in the wider environment as a one-off 
revenue (2016 rates). 

HEATING AND COOLING ENERGY 
CONSUMPTION: the decrease in the cooling 
energy consumption observed due to the summer 
average temperature decrease and the pricing of the 
heating energy increase observed in the winter due 
to the lower temperature decrease (2016 rates). 

HEALTH EFFECTS: decreases in public health, 
voluntary and household health expenditure in  
the park, and a decrease in mortality due to  
the reduction of thermal insulation (2016 rates). 

TREE VALUE: the initial value of the planted 
tree stock and its annual growth. 
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ENVIRONMENTAL SAVINGS: the role of trees 
in reducing air pollution, the parking benefits of 
parking and savings from the PM10 mitigation. 
The characterization of non-quantifiable effects is 
excluded in our study. 

Among the calculated effects (assessment of 
properties, heating and energy consumption, health 
effects, tree value, environmental savings) several 
indicators were identified according to literature 
review to describe the social effects of the planned 
development. Three types of indicators were 
included:  
 Once occurred income: Calculated once, at the 

end of the project, e.g. real estate appreciation. 
 Current income: Occur every year in the same 

amount, e.g. reduction of energy consumption, 
health expenditures, CO2 and dust control savings. 

 Continuously growing income: The planted trees 
are growing every year, so the effects of 
ecosystem services are also growing. Calculated at 
CO2 absorption and tree value. 

The basis of the projection 

The spatial position of the effects is significantly 
reduced away from the park. This decreasing effect is 
true for both real estates and people living there. In 
present study, surrounding properties and thus the 
people were divided to different categories: (1) with 
direct look to the park, (2) who live range of 60 
meters, (3) 100 meters or (4) 300-400 meters (5) 
further catchment area of the park. Apart from a few 
factors, only the most directly were concerned (1)  
and (1+2) because of the cautiousness of the 
estimation results. 
Real estate appreciation 

A number of studies have confirmed the positive 
impact of urban spaces, parks and green spaces  
on real estate. The most important influencing  
factor is distance [104; 87; 40; 73; 135; 84],  
the view [72; 88; 73], the nature and conservation of 
the green surface [89], the green space ratio [105],  
the increase in park size [112], the street image and 
public security [87]. 

We have found empirical results for real estate 
appreciation between 1.9 and 2.9 %, but also between 
10 and 16.88 %. In the calculations, extreme cases 
were ignored. As a result, a median value was chosen 
that was compared to local trends – in our case from 
Budapest [135]. 
Heat island effect and energy consumption 

According to the mentioned studies the following 
effects can be named. In the development of thermal 
insulation, low vegetation, better heat storage capacity 
of urban building blocks [70; 32], urban spaces,  
waste heat emission – building heat and heat of  
buildings and vehicles [58; 32; 77; 100; 110] and the 
proliferating nature of cities play significant role.  

The local microclimate [123] influences the 
development of energy consumption [2] and human 
health [11]. Higher temperatures have more health 
risks [13; 77; 132; 146; 26]. To reduce this, trees and 
green infrastructure elements contribute significantly 
[144; 30]. The vegetation shadows [7; 60] and has 
better albedo [1] reducing the temperature even from 
hundreds of meters [59; 45; 150]. The temperature 
decrease reduces the risk of death [125; 111], and the 
health expenditures [11]. 

The lower temperature caused by shadowing and 
evaporating trees in parks [100; 53], the winding 
effect and the increase in surface albedo  
value plays significant role in the decrease of energy 
consumption of neighbouring properties decreases 
[67; 1; 2; 7]. The cooling effect of the environment is 
nearly 3 °C in the summer [2], which results a 
noticeable decrease in energy consumption [77]. In 
contrast, in winter, it has a smaller negative effect,  
resulting in a cooling effect of less than 1 ° C, causing 
a slight increase in energy consumption [59; 101; 28]. 
The reason for the lower cooling effect observed in 
winter is the lower the shading ability [36] and 
evaporative effect of deciduous trees. 
Health effects 

The presence of a park encompasses a number of 
health benefits for the surrounding population  
and the people who use the park, which has  
social and monetary economic benefits as well.  
Many studies have demonstrated the positive 
correlation between human health and  
the proximity or use of parks [90; 103; 41; 57; 145; 
42; 71; 63; 50; 19; 37]. 

Air pollution is absorbed by vegetation in the park 
[107], the proximity of the parks is favourable for 
social life [41], sports [3; 35; 6; 10; 1; 9; 39; 113]. 
Their effects are measurable in the prevention of 
psychological illnesses [149; 76; 116] helps to recover 
from a stressful state [79; 119; 44] and prevent its 
formation [142; 118]. The proximity of parks also 
reduces average health spending [108; 61]. 
Tree value appreciation 

The theoretical value of a tree goes beyond the 
direct price, taking into account the ecosystem 
services and contributions for the social  
well-being. The applied method, developed by the  
Hungarian Tree Care Association [133] expresses the 
economic value and the positive externals also.  
The most important aspect to calculate the theoretical 
value is the viability and the condition.  
In Hungary the evaluation method is based on the  
Radó-method [115], developed further by the 
Hungarian Tree Care Association [133].  
Reduction of pollutant 

Rehabilitation of a former brownfield site creates 
a healthier and better urban environment.  
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Fig. 4. Results of the sensitivity analysis,  

foreseeable return of the project in different scenarios [authors material] 

 
In our case, the flow conditions are influenced in 

the first place. The CO2 concentration can be 
reduced by up to 16 %, as previously reported by 
Margit Boulevard [4]. After the demolition of the 
building the ventilation of the area was solved,  
the distribution of air pollution concentration was 
also transformed, resulting in a small improvement 
in air quality [16]. 

The UFORE (Urban Forest Effects) model [143], 
used for USA determination, estimates a $ 20.3 / tC 
unit, which includes the marginal social value of 
carbon dioxide emissions [51]. For other air 
pollutants it has an accepted market value for social 
impacts: [NO2: 6752 $ / t, PM10: 4508 $ / t, SO2: 
1653 $ / t, CO: 959 $ / t [105]. The trees in the park 
have a growing carbon capture and absorption 
capacity [114; 8; 93] and the dust binding effects 
[98]. The underground garage also contributes to the 
reduction of environmental burden, cars are warmed 
up, which means nearly 50 % less emissions than the 
cold start [80; 97; 65]. In addition, the surface 
parking time reduction is reduced, leading to further 
emission reductions [65]. 

Further impacts 

The following effects were not used in our 
estimation, although their qualitative evaluation 
projected positive effects. However, these effects 
have been incorporated into the model quantifically: 
 Sociocultural relations [14; 147; 138; 78; 5; 38; 

24; 148; 130; 74; 91; 137]. 
 Impact on quality of life [15; 79; 119; 44; 141; 

41; 75; 27; 126; 82; 83; 116; 25]. 
 New opportunities for space use. 

 
 Development of the green space network [21]. 
 Increase in the value of biological activity  

(based on the values given in Table 2 of Annex 1 
of the ÖTM Decree 9/2007 (IV.3). 

 Touristic impact [17; 34; 124; 43; 29; 79]. 
 Noise and air pollution [68]. 
Cost-benefit analysis 

Following the impact evaluation, we have 
prepared our table of yearly costs and profits of the 
investment, discounted by the year of 2016.  
Certain items, of course, have been generated  
as a one-off effect (e.g. investment cost or property 
valuation), while others are constantly present 
during the period under review due to their annual 
growth. Thus, it was estimated in which year the 
value of the projected investment will turn into 
positive, and how many years will it return to 
society? It is important to see that the return is just 
the same for the investor with the return, because the 
investor is the state itself, which is represents the 
whole society. A market investor would not have a 
significant part of the benefits of the investment, so 
without investing in the state, such an investment 
would probably never be returned to the investor. 
Sensitivity analysis 

The impact assessment provides a preliminary 
estimate and relies on comparative data and 
benchmarks derived from studies. Therefore, there is 
a risk of mistake. In such cases, it is common 
practice to determine the parameters whose 
erroneous estimation may have the greatest impact 
on the outcome of the impact assessment.  
This sensitivity analysis therefore basically serves to 
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determine the validity of the estimate and its 
possible estimation error. It is important to see that 
sensitivity is two-way. Reality may differ from the 
estimated value both down and up, but obviously, 
for a community decision, the higher the risk is the 
overestimated benefits and underestimated costs. As 
we have shown above, we have consistently striven 
for a conservative estimation. 

Depending on the types of effects or the risks 
involved, there are many possibilities for calibrating 
the sensitivity test. When the possible range of 
interpretations of some of the known parameters can 
be used, they can also be used for sensitivity 
analysis, but we have chosen a simpler approach in 
our case study: in three steps, we examined whether 
the difference between ± 10 % ± 20 % and ± 30 % 
of each parameter would influence the results.  
The most influencing effects were tested and 
presented separately (Figure 4). 

Results 

Cost-benefit analysis 

The project of Millenáris Széllkapu, the new 
park in the centre of Budapest, Hungary, turns to 
positive to 2024. The incomes that occur once are 
16.54 billion HUF (real estate appreciation).  
The current income and continuously growing 
income are 259.17 million HUF in the first year.  
The detailed results are described as follows: 
 Real estate appreciation in the case study:  

The calculated real estate appreciation is 16,535 
billion HUF. Former real estate appreciations  
to the site and its neighbourhood were involved 
[48; 135; 66]. 

 Heating and cooling effects and energy 
consumption: For residential buildings the 
calculated plus in the summer, thanks to shading 
effects is 153,000 HUF, calculated minus in 
winter 538,000 HUF. (In Hungary the proportion 
of cooling is low.) For office buildings  
4.37 million HUF plus and 3.32 million HUF 
minus is shown. To sum up, annual profit is 
672,000 HUF. 

 Health effects: The fiscal profit of the reduced 
mortality thanks to reduction of heat island effect 
is 7.83 million HUF annually. The positive 
effects of the new park produce health savings, 
11.52 million HUF for state health care, 808,000 
HUF for voluntary health care, 4.85 million HUF 
for household expenditure. Altogether 25 million 
HUF annual savings are calculated.  

 Tree value: The value of the planned 250 pieces 
is growing annually, thanks to their ecosystem 
services growing by age. The value in the first 
year, after plantation is 840 million HUF.  
This will grow per year 210 million HUF 
in the first 10 year.  

 Environmental savings: The price of carbon 
dioxide per tonne is relatively low, the tree 
absorption (163.08 HUF in the first year) and 
saving with parking (26.54 HUF in the first year) 
has low return. However, after 20 years a planted 
trees absorb the yearly CO2 production of  
6 people (calculated with 332 kg/capita/year by 
Radó, 2001]. More significant is the saving from 
dust control. Altogether 23.5 million HUF 
savings annual is calculated.  
The results of the cost-benefit analysis are 

surprising, because the public return is short, 
however all benchmarks were calculated in  
a conservative way (the less ambitious values were 
chosen to calculate the median of international 
benchmarks and these were adapted to Hungarian 
circumstances). For that reason, sensitivity analysis 
was needed, to see how these results change in 
different scenarios. 
Sensitivity analysis 

The sensitivity analysis tested all parameters of 
our model in three stages (±10 %, ±20 % and  
±30 % cost reduction or expenditure growth annual 
in a pessimistic way). The most significant effect is 
seen with real estate appreciation, so the influenced 
area was also reduced in our test.  

As a result, 10 % change of our parameters did 
not cause relevant change in our results and the 
calculated return remained the same. The 20 % 
change led to remarkable effects at real estate 
appreciation (return is calculated for 2032) and 
increase of construction costs (return is calculated 
for 2033). All other parameters were unaffected.  
The reduction of range of real estate appreciation 
increased the return to/for 2028. The moderate level 
of real estate appreciation (3 %, instead of calculated 
5.9 %) resulted a return for 2042. If the real estate 
appreciation is not included in the cost-benefit 
analyses, the return delayed to 2062. With the 
decrease of all income value by 10 %, the prognosed 
return is 2019. If we calculate the increase of 
expenditures and decrease of all income in the same 
time the return is expected to 2019 (±10 %) and 
2025 (±20 %). 

Discussion 

The above described model is based on the idea, 
that not establishing a public park results more risk 
for the society, because of the underestimated 
revenues. According to this all advantages of  
a public park mentioned in the literature were 
collected and the expectable revenues were 
calculated in all possible cases. Some advantageous 
but hardly predictable effects, like benefits of 
tourism were not considered. Calculation were based 
on the values mentioned in literature in all case.  
The benchmarks were adapted to Hungarian 
circumstances, were calculated in a  pessimistic  way 
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(lower than median/average values, according  
to experts’ estimations).  

As it is an ex ante study some information were 
not available, however the permission plans were 
already finished. For example, precise parameters of 
trees were unknown, so we calculated with the 
planned 250 species, from the best quality of 4-year 
old nursery product. Older trees were not used in the 
calculation, however in a park in the centre it would 
be also reasonable, it would also have a positive 
impact to our results. In addition to the trees,  
the value of the shrub stocks or the uniformity of 
avenue trees can also be expressed in cash, but this 
was also avoided in our conservative calculations.  

In case of BAU costs of maintenance and the 
positive airing effects of demolishing works were 
neglected. The site remediation was only included in 
the calculation of costs, the property value increase 
after the remediation was also neglected. 

Some questions were also faced in connection 
with the existing park (Millenáris Park) directly next 
to the investment plot. According to our estimations 
this does not influence our results, because it has  
a different function, it is an open space for different 
events, not a park for recreation. The negative 
effects of this are printed in the real estate prices. 
The planned investment will corrugate this effect. 
However, the real estate appreciation is the most 
important influencer in our model, as reflected on in 
the sensitivity analysis. The effect of the existing 
park is manifested in heat island effects also – it has 
a remarkable water surface. In the calculations the 
benchmark value was reduced according to this. 
Positive health effects away from the plot were not 
considered, only residents directly neighbourhood of 
the park were involved. 

Such a calculation is applicable to other planned 
investments, taking account the circumstances of the 
site and its neighbourhood. These calculations  
were made in Hungarian Forint (HUF), however,  
any other currency is suitable for this.  

Considering the limitations of our calculations 
the results go against expectations. The investment 
of such a park has several positive effects to the 
society, those were known, but not priced yet.  
The results are promising, and it would be worth 
making more calculations to green surface 
development in built in areas to convince  
decision makers investors of the competitiveness  
of establishing public parks in a high-density  
urban landscape. 

Conclusions 

The model and the case study of Millenáris 
Széllkapu investment is a pioneering work in 
estimating the effects of public parks. It is well 
known,  that  an  existing  park  has  several  positive  

effects to the society. Mechanism of this effects was 
mapped, and an evaluation was carried out. Most of 
them cannot be estimated because of lack of proper 
measured data or methodology. In the ex-ante cost-
benefit analysis the authors focused on the 
calculatable ones and estimated the long-term 
incomes in currency (HUF) to get the benefits of the 
project. The results were compared to expenditures, 
calculated ex ante by the project management.  
To validate our results, sensitivity analysis was also 
performed.  

The results are surprising regarding the returns, 
furthermore several consequences can be made in 
connection to establishing public parks. In contrast 
to invertor’s attitude, the advantages of a public 
establishment are realized in wide range. In the case 
of a public park, this wide range contains all person 
and economic society uses the catchment area.  
The finance of a public park is also different, 
because public money is invested. Externals cannot 
be understood in the classic way, because all citizen 
is a stakeholder of the project. In the case of private 
park, the spread of revenues is limited. According to 
our estimations, establishing a public park will pay 
back, if it is situated in an urban landscape with high 
density, and high property value. In our example the 
real estate appreciation had the most  
remarkable influence. That also means that it is 
worth establishing a park only for real estate  
appreciation. In a high-density urban landscape,  
a park establishment do not mean lost revenue for 
the investor because it increases the value of the plot 
and appear in the property prices. Several other 
examples confirm this, like High Lane in Manhattan 
(NYC) or the success of Kopaszi gát in Budapest, 
Hungary. Our ex ante analysis confirms this with 
calculations, according to the model the investment 
produces a return to 2019. 

It is also surprising that the environmental effects 
are almost neglectable in estimating the effects  
of a public park. The extent of air pollution is not 
influenced by the investment, because the source of 
the emission stays the same, however the absorption 
of trees is an important element. Another conclusion 
that the temperature-balancing effect is remarkable 
on warmer climate, like in Mediterranean regions. 
On cooler climate the advantages of shading effect 
are not so appreciable.  

From methodological point of view, we would 
like to highlight the importance of sensitivity 
analysis. In the case of ex ante assessments,  
the identification of predictable effects and the risks 
of the investment are needed. In parallel with this 
the calculations based on benchmark values are 
needed to be prudent, pessimistic and accurate 
to the local circumstances. These are the key factors 
of successful assessment. 
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Kopsavilkums. Publiskā parka izveidošana rada vairākus metodiskus jautājumus.  Pētniecības institūta izstrādātais 
modelis ir piemērots pilsētu ainavā integrēta publiskā parka izmaksu, ieguvumu analīzei un dzīvotspējas pārbaudei. 
Rakstā atspoguļots plānotā publiskā parka piemērs vienā no aktīvākajiem Budapeštas centriem –  Margitas bulvāra un 
Tūkstošgades parka krustojumā. Ungārijā nav veikts šāds visaptverošs publisko parku ekonomiskais novērtējums. 
Vispirms tika izveidots vides ietekmes mehānisms, un, izmantojot izmaksu aprēķinus, tika salīdzināti nacionālie  
un starptautiskie statistikas rādītāji un etaloni. Ieguldījums, kas tika uzsākts 2016. gadā līdz 2019. gadam,  
atmaksās. Rezultāti tika pārbaudīti ar pētījuma analīzi, kas  parādīja, ka, saglabājot esošo vispārējo projekta vadības 
pieeju – projekta realizācijas izmaksas palielināsies par 10 %, un ieguvumi samazināsies par 10 %. Līdz ar to  investīciju 
atdeve pilsētai un tās iedzīvotājiem veidosies tikai 2030. gadā. Pie nosacījuma, ka nepieaugs īpašuma vērtība, tad līdz  
2061. gadam ieguldījums kļūs pozitīvs, pateicoties  netieši pakārtotiem sociālajiem, ekonomiskiem un vides ieguvumiem. 
Saskaņā ar pētījuma analīzi par parka attīstību, kas slāpē pilsētas blīvās apbūves slodzi,  parks kļūst par ekonomiski 
izdevīgu ieguldījumu  labvēlīgas pilsēttelpas izveidē. 
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