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ABSTRACT

Nowadays, it is widely recognized that brownfields revitalization has the potential to promote sustainable
growth especially in urban areas. Nevertheless, given that state and local authorities operate within an increas-
ingly tight fiscal environment, brownfields become often of low priority, unless there exist significant human
health and ecosystem threats, and remain degraded and underutilized. In order to confront this situation, it is
vital for the responsible authorities to justify the necessity of redevelopment projects in ‘hard’, that is mon-
etary terms. Toward this direction, not only economic but also social and environmental benefits should be
monetized by means of market and non-market valuation methods. The paper presents two case studies, the
redevelopment of a former metallurgical complex to a Technological and Cultural Park and the potential reuse
of the former Athens International Airport as a Metropolitan Park, as a means of highlighting the emerging
value of brownfields regeneration. The results indicate that both projects, when examined from a social point of
view, create an economic value and contribute significantly toward sustainable development.
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1 INTRODUCTION

Over the past decades, almost all of the world’s developed economies have experienced industrial
downsizings, shutdowns and relocations due to the rapidly changing conditions in their external
environment. In addition, public infrastructure facilities have been left behind, idled or underutilized
for political, economic, technical or even social reasons. As a result of this situation, thousands of
properties (i.e. former industrial sites, airports, railway stations, etc.), which are commonly known
as ‘brownfields’, have been abandoned. Although the true extent of the problem remains unclear,
Oliver et al. [1] under the CLARINET and CABERNET networks provide some figures with respect
to the derelict land in some European countries, for example 128,000 hectares in Germany, 65,760
hectares in England, 20,000 hectares in France, 11,000 hectares in the Netherlands, 800,000 hectares
in Poland and 900,000 hectares in Romania.

Brownfields cause significant environmental and socio-economic problems, which in turn have
also economic implications. For example, the Office of Emergency and Remedial Response (OERR)
[2] found that hazardous sites decrease the original property value between 2 and 8%, within a range
up to 3—7 miles. Similar results are reported from other studies (e.g. [3-5]). Using a different
approach, namely conjoint analysis, Alberini et al. [6] investigated the tradeoffs people of four cities
in Italy with severely contaminated sites were prepared to make between income and mortality risk
reductions delivered by contaminated site remediation programs. The results indicated the value of
a statistical life (VSL) for an immediate risk reduction over the current year to be about €5.6 million.

Nevertheless, the changing patterns of urban development have recognized, since the mid-1980s,
that brownfields should not be solely seen as a problem but also as an opportunity to foster the sustain-
able development of urban environment. Brownfields may be regenerated as commercial, residential
or even industrial facilities in order to increase employment and economic growth, as well as to lessen
the financial costs and risks associated with redevelopment. In addition, brownfields could be
reclaimed as green areas, creating significant social and environmental benefits, for example air pol-
lution control, noise attenuation, improvement of microclimate, provision of recreational opportunities,
etc. [7], which are also connected with the economic viability of the surrounding area (e.g. [8—11]).
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Despite the existing potential, however, there are many obstacles opposing the brownfields rede-
velopment, the most important being the lack of the necessary resources especially under tight fiscal
conditions. The situation is further complicated by the fact that the costs of redeveloping the derelict
land can be assessed in a straightforward way but the benefits, in particular the environmental and
social ones, are hard to estimate in monetary terms and they are often overlooked in decision-making
processes. In order to confront with this situation, it is necessary to account for the benefits of regen-
erated brownfields in monetary terms by means of market and non-market valuation techniques.

This paper highlights the abovementioned issues through two illustrative case studies, namely the
redevelopment of a former metallurgical complex to a Technological and Cultural Park and the
potential transformation of the former Athens International Airport into a Metropolitan Park. Toward
this direction, different approaches are applied to estimate the economic value generated by the
redevelopment projects in order to justify the resources required to be spent.

2 THE METALLURGY COMPLEX OF THE FORMER
‘COMPAGNIE FRANCAISE DES MINES DU LAURIUM’

2.1 Site history and redevelopment

The metallurgy complex of the former ‘Compagnie Francaise des Mines du Laurium’ is located
adjacent to the city of Lavrion, about 55 km from the Athens metropolis. It occupies an area of
approximately 25 hectares and comprises 41 stone-built buildings, including smelting facilities,
storage areas, offices, etc. (Fig. 1).

The site holds a significant mining past related to the exploitation of the silver and lead ores, dat-
ing back to 3000 BC. Nevertheless, the systematic exploitation of the silver in particular took place
in 508 BC [12]. During the Peloponnesian War, mining activity declined and in 413 BC the mines
were closed. Some decades later, silver production started again with decreased rates though, until

Figure 1: Aerial view of the metallurgical complex. Source: Lab of Mining and Environmental
Technology, NTUA.
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the first Byzantine Period, 6th century AC. Between the 6th and 19th century any important mining
and metallurgical activity at Lavrion ceased [13].

In the 19th century, the French company ‘Hilarion Roux et Cia’ undertook the exploitation of the
ancient slags and the extraction of silver containing lead ores. After a dispute with the Greek State
over the ownership of the ancient mining residues, two companies were founded in 1873, nam-
ely ‘The Lavrion Metallurgical Company’ and the French-Hellenic company named ‘Mines du
Camariza’ [12]. The Greek company received the right to exploit the ancient ore residues, while the
French-Hellenic company, led by the Italian mining engineer J.B. Serpieri, acquired the mining
rights of the newly discovered ores [14]. Two years later, in 1875, Serpieri founded the most impor-
tant industry in Greece at that period namely the French company ‘Compagnie Francaise des Mines
du Laurium’, which succeeded the ‘Mines du Camariza’. The Greek company operated until 1917,
while the French company after a continuous operation for more than a century ceased permanently
its industrial activities in the early 1990s [14].

The National Technical University of Athens (NTUA), recognizing the great architectural and
aesthetical value of the buildings, the historical importance of the site and its strong potential for the
regeneration of the entire area, which was suffering from high unemployment at the time, took the
initiative to redevelop the site as a Technological and Cultural Park. In 1992, the site was assigned
to the NTUA by the Ministry of Culture, after being sold by the French company to the Greek State
and, in 1994, a funding program was approved to create the Lavrion Technological and Cultural Park
(LTCP) [12]. The environmental site assessment, however, showed the presence of many heavy met-
als in the soil, which was characterized as unusually heavily contaminated. Therefore, a prerequisite
for the realization of this vision was the solution of the environmental problem. After having par-
tially restored the site and ensuring that the risk to human health had been eliminated, the Park
started to operate. To date, fifteen buildings have been restored, some of which are already leased,
whereas the rest of them are intended to accommodate administrative and cultural services.

2.2 Regeneration value

2.2.1 Methodological approach

In order to estimate the value generated by the redevelopment of the site under consideration, it is
first necessary to recognize the actors involved, namely the ‘Company for the Utilization and Man-
agement of the Property of the NTUA S.A. (CUMP-NTUA)’, the NTUA, the Greek State and the
European Union.

The LTCP operates as an individual legal entity of private right by the CUMP-NTUA. The sole
share of the Company, which is indivisible and non-transferable, is owned by the NTUA [15]. The
CUMP-NTUA supports the LTCP project through the employment of skilled personnel and the fur-
ther development of the site. The latter is accomplished via funding projects and agreements with
private companies that pay for the restoration of the buildings. As an offset, private companies pay
only the 20% of the agreed monthly rent while the rest 80% is used to amortize the restoration cost
during a predefined time period.

As regards the NTUA, it has provided a direct financial contribution of k€60, in 1996, in order to
establish the CUMP-NTUA. Moreover, NTUA supports the LTCP by providing administrative and
technical staff especially during construction periods. It is estimated that the cost of NTUA’s person-
nel involved in the LTCP amounts annually to about k€200, on average.

Finally, the Greek State and the European Union funded the project through two Programs of the
Greek Ministry of Development. The total amount of funding derived from both the EU (75%) and
national sources (25%) was about M€23. More specifically, in the middle of '90s the project was
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funded by M€15 in order to restore buildings and contaminated land at an area of about 80,000 m?.
In 2003, an additional amount of M€7.8 was approved to clean up more than 80,000 m? of contami-
nated soil. Toward this direction, the environmental actions involved the excavation, transfer and
disposal of the contaminated soil at an on-site watertight repository structure, the backfilling of the
excavated areas with clean soil, the construction of an underground waste disposal facility and the
establishment of an environmental laboratory.

Given the role and the objectives of the parties involved in the regeneration project, it is necessary
to account for both financial and socio-economic benefits of the project. As far as the financial
aspects are concerned, the analysis was carried out using a typical cash flow discounting-based com-
pany valuation method. For that purpose, past and future free cash flows of the CUMP-NTUA
generated by the operation of the LTCP were taken into consideration, according to the following
equation:

CF, CF, CF, CF, +RV
= + ~+ ...+ .
(I+r) (A+r) (I+r) (1+71)

ey

where CF, is the cash flow generated by the operation of the LTCP in the period i, RV is the
residual value of the facilities of LTCP in the year n (assumed to be 0) and r is the discount rate of
the estimated cash flows.

In order to account for the socio-economic contribution of the project, the analysis was based on:
(a) state revenues generated by direct and indirect taxes and (b) non-market benefits associated with
the creation of direct employment and the remediation of the site. Tax gains were estimated by
means of financial data provided by the Administration Office of the LTCP. The economic valuation
of employment benefits followed the ‘public expenditures approach’. This approach assumes that
the economic value of increased employment, due to the realization of a project or policy, can be
based on government’s revealed willingness to pay in order to create one man-year of extra employ-
ment [16]. The rationale behind this assumption is that the government’s willingness to pay to create
extra employment reflects public preferences for employment increases, given that the government
promotes and supports the public interest. Tourkolias et al. [17] estimated that the public expendi-
tures for creating one man-year of employment in Greece ranges from €4,000 to €12,000, with a
weighted average estimated at €6,400 per man-year of employment. The latter value was used in the
context of this study for estimating the economic benefits of employment created by the redevelop-
ment of the former metallurgy complex.

As regards the soil decontamination works, the remediation benefits were expressed in monetary
terms by means of the ‘replacement cost approach’ according of which the cost of replacing or
restoring a damaged environmental asset to its original state can be used as a measure of the benefit
of restoration [18]. The monetary benefits of LTCP soil remediation works have been estimated by
Karachaliou and Kaliampakos [19] through the development of a sophisticated method called ORFA,
which stands for Optimum Remediation Funds Allocation. The basic concept of the ORFA method
is to treat contaminated soil as a ‘negative ore’, offering the potential of using mining optimization
tools under the theoretical framework of environmental economics. Finally, the value generated by
the construction of the underground disposal facility was estimated through the ‘substitute cost
approach’ (also known as ‘alternative cost approach’), which refers to the least costly available sub-
stitute for the non-priced service or good under investigation [20]. In this context, the value of the
underground waste repository was estimated as the saved cost of managing the waste by means of
the least-cost alternative solution, that is using a specialized subcontractor to transfer the waste in a
certified European disposal facility [21].
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2.2.2 Results
Bearing in mind the social character of the LTCP, a real discount factor of 3%, which is a com-
monly accepted social rate of discount [22], was used in order to estimate the present value of
CUMP-NTUA’s cash flows. The past cash flows derived from the CUMP-NTUA'’s income state-
ments, while future cash flows were estimated on the basis of the following assumptions (in constant
2009 values):

o Total area of existing buildings allocated to the housing of businesses: 6,000 m?

Total area of commercial plots: 18,000 m?, of which 4,000 m? will be available for rent and the
rest of them will accommodate new buildings with a total surface area of 7,000 m?2

Percentage of rental building space: 70%

Average monthly rental price for building complexes: €10 per m?

Average annual rental price for commercial plots: €15,000 (for the total area of 4,000 m?)

Other revenues: €50,000 per annum

Operating expenses: 85% of estimated earnings

Tax rate: 25%

Concession period: 80 years

It should be noted that the assumptions adopted were conservative and were based on historical
data provided by the LTCP Administration Office. According to the above figures, the present value
of the commercial use of the site is estimated to be M€4.1.

Regarding the benefits to the Greek economy, the project has created tax revenues in excess
of M€3.7 from the operation of the CUMP-NTUA and about M€6 from the hosted companies.
Moreover, it is anticipated that the present value of future tax payments from the CUMP-NTUA will
reach M€1.3. In addition, given that the number of employees in the LTCP and the hosted companies
is about 110, the direct employment benefits using the central value €6,400 per man-year of employ-
ment amount to €700,000 per year, which gives a present value of M€21.1 (r = 3%, n = 80 years).

With respect to the environmental benefits, the net present economic value of soil remediation
measures has been estimated to be M€24.8 [19]. In order to estimate the benefits of the underground
disposal facility on the basis of the ‘alternative cost approach’, the storage capacity of the facility
(i.e. 5,000 tonnes) and the alternative waste management cost per tonne (i.e. €1,500) were taken into
account [21]. According to these figures, the benefits of the underground waste disposal site,
expressed as present value, are equal to M€7.5.

Bearing in mind that the total amount of funding in 2009 values is about M€36.7, the potential net
benefits of site’s redevelopment may be as high as M€31.4.

3 THE FORMER ATHENS INTERNATIONAL AIRPORT SITE
3.1 Site history and redevelopment

The former Athens International Airport, known as ‘Hellenikon International Airport’ is located
11.5 km south from the centre of Athens and was built in 1938. The site covers an area of 530 hec-
tares and borders residential areas, the Gulf of Saronikos and the Glyfada Golf Club (Fig. 2).

By the end of the 50s, the airport handled 500,000 passengers and 4,000 tonnes of cargo per year.
These figures increased enormously in the next decades. In the early 70s, the airport handled
3,300,000 passengers and 25,000 tonnes of cargo per year, while, in 1997, the number of passengers
reached 12,000,000 and the cargo volume handled was 120,000 tonnes. Given that the airport could
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Figure 2: The former Athens International Airport. Source: SERERO Architects.

not meet future demand since the surrounding residential area prohibited any further expansion, it
was decided to relocate the airport. In March 2001, after an uninterrupted operation of 60 years, the
Athens International Airport was finally moved to a new location, at Spata, where the new ‘Elefthe-
rios Venizelos’ Airport was built [23].

The area includes 419 buildings, of which 126 belong to the Civil Aviation Authority. Although
the northern and western portions of the site have changed, the Athens radar center and part of the
old airport and its runways still exist at an area of about 300 hectares. Since the termination of
operations of Hellenikon International Airport and especially after the 2004 Summer Olympics,
there have been discussions concerning the reuse of airport’s facilities. A part of the area was rede-
veloped and hosted the venues for basketball, fencing, canoe/kayak slalom, field hockey, baseball
and softball during the 2004 Summer Olympics. Today, the Hellenikon Complex, comprising six
sport grounds and two training facilities, covers an area of about 80 hectares and is managed by the
Hellenic Olympic Properties S.A., a state-owned enterprise. An area of about 20 hectares is admin-
istered by the Hellenic Tourism Development Co., a state-owned enterprise, as well. Finally, an area
of about 11 hectares is used as tram and bus depot and 5.5 hectares have been given away to local
entities.

In June 2006, the Greek Minister for the Environment, Physical Planning and Public Works
announced a final draft plan known as Hellenikon Metropolitan Park, according to which 400 hec-
tares will be converted to a park, while 100 hectares will be used to accommodate housing and office
facilities. The proposed plan is envisaged to create the largest urban park in Europe that will enhance
the standards of living conditions of Athens’ inhabitants. In total, green areas and amenity spaces
will exceed 550 hectares, given that the plan also foresees the connection of the park with the beach-
front and the demolition of 378 out of the 419 buildings of the old airport. The plan, as mentioned,
involves a business zone of 65 hectares and a residential zone of 35 hectares, respectively, as well as
a new museum of modern art. The built-up areas will cover 26 hectares, while the rest surface will
be provided for public/common uses and infrastructure. The Greek State estimates that selling this
area to land developers will provide revenues of M€500, an amount sufficient enough for funding the
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Hellenikon Metropolitan Park project (the estimated cost for the park ranges between k€760 and
k€1,000 per hectare) and smaller parks in devastated areas of Athens.

However, representatives from the surrounding municipalities (namely Alimos, Argyroupoli, Gly-
fada and Hellenikon) and other entities argued that the proposed plan will create a new city with a
population of 15,000-20,000 people. Thus, they counter proposed an alternative plan involving
solely the development of a green park with light recreational facilities, which establishes addition-
ally 30-100 hectares of green space (depending on the final design of the built area proposed by the
first plan). In support of this proposal, the Local Union of Municipalities and Town Councils of
Attica (LUMTCA) assigned a research project to the Urban Environment Laboratory (UEL) of
NTUA [24]. The UEL research team estimated that the redevelopment of the former airport as a park
could be achieved at a cost of k€100 and k€150 per hectare (i.e. a total cost between M€50 and
ME€100), as indicated by relevant projects, for example the redevelopment of the Maurice Rose Air-
field in Frankfurt.

Damigos and Laliotis [25] evaluated the two alternatives considering the effect of the proposed
plans to the property prices in the surrounding area. Given the scope and the objectives of the pre-
sent study, the analysis hereinafter focuses solely on the monetization of the municipalities’
proposal.

3.2 Regeneration value

3.2.1 Methodological approach

A systematic effort to quantify the benefits of urban forests in monetary terms is being carried out
during the last three decades, although attempts to measure the economic value of urban open
space have taken place since 1930 [26]. Toward this direction, a number of approaches have been
applied, such as the fiscal impact analysis (also known as cost-revenue analysis) (e.g. [27]), the
contingent valuation method (e.g. [8, 28, 29]) and the hedonic pricing method (e.g. [30, 31]).
Nevertheless, there has been a continuous debate concerning theoretical and practical issues of the
above-mentioned techniques, in particular the use of the hedonic pricing and the contingent valu-
ation methods. For example, the application of the hedonic method prerequisites the availability
of extensive data in order to isolate the contribution of the environmental factor to the market price
by means of econometric techniques that should be collected from a reasonably stable market
period. Additional issues may arise with respect to econometric model specification and level of
disaggregation, market distortions, etc. (e.g. [32, 33]). Finally, it should be mentioned that the
method cannot be easily applied when potential changes on the environmental quality are
investigated, thus it is mainly used in ex-post analyses. Yet, a detailed analysis of those criticisms
is beyond the scope of this paper.

Bearing in mind the above remarks, an alternative approach was applied in order to estimate the
monetary benefits of redeveloping the former Athens International Airport to a green park with only
light recreational facilities, namely the Fuzzy Delphi Method (FDM). The FDM is an analytical
process based on the Delphi Method [34, 35] and is actually an expert judgment method that involves
a structured process for the systematic collection and collation of judgments from a group of experts
by means of a series of questionnaires interspersed with controlled opinion feedback [36]. The
FDM, which is based on the theory of fuzzy sets, was adopted instead of the simple Delphi in order
to deal with the effect of subjectivity of the experts, as well as the uncertainty imposed by the com-
plexity of the problem.

Fuzzy sets are an extension of the classical set theory [37]. A fuzzy set is characterized by a
membership-degree function, which maps the members of the Universe into the unit interval [0;1].
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The value 0 means that the member is not included in the given set, 1 describes a fully included
member. Hence, for the universe U a fuzzy set A is defined by:

A= {x, m(0)xeA, 1y (x)e0,1) @)

where p, (x) is the membership-degree function p : x — [0;1].

A fuzzy number is defined in the universe R as a convex and normalized fuzzy set. In this case, the
triangular numbers were considered to be mostly suitable, since they could be constructed easily by ask-
ing the experts to specify three values, the minimum, the maximum and the most plausible. More
specifically, the triangulated fuzzy number T with membership function p, (x) is defined on R, as follows:

X—a
b-al|a<x<b

T= x—y b<x<c 3)
b—c otherwise
0

where [a,c] is the supporting interval and the point (b,1) is the peak.

The FDM consists of the following steps [38]:

Step 1. The experts E, i =1, 2, ...., n, are asked to provide their estimates on the particular
subject, determining the minimum o, the most plausible a,,") and the maximum a,. The data
given by the experts E, are presented in the form of triangular numbers:

A= (al(i), aM(i), az(i)), i=1,2,....,n )

Step 2. The fuzzy average A_,, = (m,, m,,, m,) of all A, is estimated, according to the equation:
I, oly, oly, o
Aave :(ml’mM’ m2): _Zal ’_Zam ,—232 (5)
055 055 055

Next, for each expert the deviation between A and A, is computed, which is a triangular number
defined by:

. . I L 1 .
- 0 o) 0! @ 0 0 i _y @
A, .—A=(m-a'",m,—a,"’, m,—-a,")= ( E a al‘,;E a —am‘,H E a,” —a,"” | (6)
i=1 i=1

The deviation A, — A, is given back to the experts for revision.
Step 3. Each expert E, gives a new triangular number:

B, = (b,®, by, b0 i=1,2,....0(7)

The experts are requested to give their opinion separately and independently about the variables
in question. The results of the first round are analyzed statistically by finding their average and are
then interspersed to the participants, who are asked if they wish to revise their earlier estimates. This
process, starting with step 2, is followed again and again until the outcome converges to a reasonable
solution from the point of view of the decision maker.

The Delphi approach has been criticized for dependency of forecasts on the particular judges
selected, the sensitivity of results to ambiguity in the questionnaire and the difficulty in assessing the
degree of expertise incorporated into the forecast (e.g. [39]). Nevertheless, several studies indicate
high agreement between the Delphi estimates and the real numbers (e.g. [40]).
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3.2.2 Survey characteristics

A panel consisting of 10 real-estate experts was employed taking into consideration the participants’
background in terms of professional skills and experience so as to maximize the effectiveness of the
study. Furthermore, panelists were provided with guidelines to increase the reliability of their
answers and they were told that they were free to add their comments.

The experts were provided with a specially formed questionnaire, in order to give their estimates
for the effect of each redevelopment alternative on the price of dwellings located in the vicinity.
The questionnaire consisted of a comprehensive list of 28 questions. The first set included ques-
tions regarding the effect of the airport, while it was operating. The second set referred to the
influence of the termination of operations of the Hellenikon Airport on the surrounding housing
market, while the third set of questions investigated the ‘true’ effect of the announcement of air-
port’s development. The answers given by the experts regarding the questions of the first three sets
derived from market data. The final set of questions focused on the proposed plans. The panelists
were asked to forecast the effects of each of the proposed alternatives on the housing market of the
neighboring area with respect to the zone of influence of each alternative on the dwelling price
(in km) and the premium attracted by a typical dwelling located in the zone of influence (in
percentage). As mentioned, only the results referred to the municipalities’ proposal are discussed in
the next section.

3.2.3 Results
The survey was completed in two rounds, since the point of diminishing returns was considered to
be satisfying. For conciseness reasons, only the results of the second round are presented.
According to the results, the Park is expected to affect the dwelling prices at a range up to 3 km
(Table 1). A dwelling within this zone is envisaged to attract, on average, a premium of 21-52%,
with the most probable rate being 36% (Table 2). Given that in the year 20006, the average unit price
of a dwelling in the area of interest was €3,000 per m?, the added value to the neighboring properties
is estimated to €1,080 per m?, which in turn results in a premium of €108,000 for a typical apartment

Table 1: Influence zone (IZ) (in km).

E. 1z . 1z 1Z

i 'min likely ‘max
El 0 1 2
E2 0 2 3
E3 0 2 3
E4 0 1 2
ES 0 2 2
E6 0 2 2
E7 0 1 2
E8 1 2 3
E9 0 1 2
E10 0 1 2
Average 0 2 3
Minimum 0 1 2
Maximum 1 2 3
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Table 2: Price alteration (PA) (in percentage).

E. PA . PA PA

i min likely max
El 15 35 50
E2 25 35 60
E3 25 30 40
E4 20 30 40
E5 20 50 70
E6 15 30 50
E7 20 30 50
E8 20 35 40
E9 20 40 60
E10 25 40 60
Average 21% 36% 52%
Minimum 15% 30% 40%
Maximum 25% 50% 70%

in the surroundings (average saleable area: 100 m?). Taking into account that the implementation
cost of the proposed plan lies between M€50 and M€100, if the Park influences 1,000 apartments in
the surrounding area (which is possible), it will produce enough value to cover the redevelopment
cost. Off course, it should be considered that this added value could be detached only by means of a
special property tax in a depth of time.

The economic benefits of the Park are not restricted to the increase in the surrounding property
value. Energy savings of buildings due to the impact of the Park to the microclimate or air pollution
reductions could also be significant. For example, the US studies estimated that a park in Chicago
provided air pollution reductions equivalent to traditional emissions controls costing US$136 per
day [41], while savings on cooling costs for a typical household, in general, ranged between 1.9 and
2.5% per residential tree [42]. In addition to those findings, the Center for Urban Forest Research
of the USDA Forest Service estimated that the per tree average annual net benefits of energy sav-
ings, reduced atmospheric carbon dioxide, improved air quality, reduced stormwater runoff and
aesthetics were US$1-8 for a small tree up to US$48-53 for a large tree [43]. Finally, several con-
tingent valuation studies indicate significant use and non-use values associated with urban forests.
In the city of Athens, in particular, a recent study indicated that households were willing to pay an
annual fee of €41.5 in order to establish a forestry organization for maintaining and enhancing
city’s green spaces [44].

4 CONCLUSIONS
Brownfields regeneration is an established trend in the modern world. Nevertheless, the redevelop-
ment of brownfields is, first of all, an economic puzzle, and the lack of the necessary funds for
dealing with the problem calls for a clear and sound answer with respect to the net social benefits
gained. Toward this direction, the decision-making process should take into consideration both mar-
ket and non-market benefits (with the latter being more difficult to estimate, although the relative
methodologies are improving continuously) in order to come up with more fair and justified solu-
tions. The monetization of environmental and social costs and benefits, particularly, may reveal
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latent economic aspects and, thus, provide the means to evaluate a redevelopment project not only
according to its financial profitability but also on its performance toward sustainable development,
in general.

The use of the most appropriate method depends on the particular characteristics of each case,
namely the proposed land use to be established (i.e. social or commercial), the actors involved (e.g.
public or private investors) and, if any, the contamination problem solved. For instance, commercial
redevelopment of brownfields sites by private investors should be evaluated on the grounds of pri-
vate investment criteria, such as the Internal Rate of Return and the Net Present Value of the project.
On the other hand, brownfields reclaimed for community non-profit use (e.g. green areas) using
public funds could only prove their viability by monetizing non-market benefits via environmental
valuation techniques. In some cases, private and social evaluation tools need to be combined to best
aid decision-makers. The latter was quite clear in both cases presented.

In the case of LTCP, the financial benefits of the project derived from the commercial exploitation
of the site were estimated to be M€4.1, whereas the cost of restoring the site, so far, exceeds M€36
(in 2009 prices). Therefore, from a financial point of view the project should have been rejected.
However, the monetization of the socio-economic and environmental benefits of the project (e.g. tax
revenues, employment, ecosystem restoration, etc.) provides a present value of M€64, which results
in a potential net benefit of M€31.

As far as the case of Hellenikon Metropolitan Park is concerned, the results prove that even a
‘pure’ green area would create significant economic value for the society, which is capitalized in the
value of the surrounding properties. Ignoring this value, the commercialization of the site would be
deemed as the only viable solution and the park would be subjected to development pressure. The
identification and quantification of the non-financial benefits of the park in monetary terms provides
at least the opportunity for developing a more transparent and socially fair decision-making analysis.
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