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Abstract 

Given the limited resources, an effective way of prioritizing brownfield 
rehabilitation could be according to the total costs and benefits produced by each 
site. Aside from the potential return from a profitable new use, brownfield 
rehabilitation benefits also come from contamination and stigma elimination. 
The latter, however, are not directly incorporated in the market, and therefore a 
comparable value is missing. Environmental valuation methods could monetize 
environmental enhancement in order to attain the comparison of benefits with 
remediation costs, on the same basis. Towards this direction, an interactive tool 
is currently being developed, namely the Greek Environmental Valuation 
Database (GEVAD), on the grounds of the benefit transfer method. This tool can 
facilitate the valuation of brownfield external costs and benefits, improving the 
justification of rehabilitation funds. 
Keywords:  brownfield, Greece, case studies, environmental economics, cost 
benefit analysis, benefit transfer. 

1 Introduction 

Over the past decades, almost all of the developed countries have restructured 
their traditional heavy manufacturing industries, causing older sites to be 
abandoned. This is the result of stricter environmental regulations, changing 
markets and innovative production technology. In turn, communities have 
experienced downsizings, shutdowns and relocations, leaving underused or 
vacant industrial properties behind. Considerable effort has been made, in the 
USA and in many European Countries, to understand the nature of the problem 
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and provide tools to resolve it. Greece has to face, too, the environmental and 
socioeconomic implications caused by brownfield land. Until now, though, there 
is no evidence of systematic, concerted actions towards brownfield 
redevelopment. This may be due to the fact that there is no strong public 
awareness of the situation, while the Greek government does not support 
adequately the voluntary initiatives with financial incentives.  
     According to a recent study of the Laboratory of Mining and Environmental 
Technology of the National Technical University of Athens [1], the list of some 
notable brownfield sites that have been recorded in Athens includes Factory 
“Fix”, Gasworks “Gazi”, French Lavrio Mines Company, Silk-mill “Athinais”, 
Factory “Thermis”, Factory “Phoivos”, Former National Printing Office, Public 
Tobacco Factory, Steam Power Station of Neo Faliro, Factory-Engine Room of 
OSE, Printing Office “Empros”, Greek Company of Chemical Products and 
Fertilizers, etc. 
     The number of abandoned or underused industrial sites, posing threats to 
human health and the environment, is quite big and is still increasing, yet many 
of them offer the grounds for affordable remediation, if needed, and further 
redevelopment. The cases described below, are indicative of their significant 
potential, even when the conditions seem initially unfavorable. 

2 Brownfields in Athens - success stories 

2.1 Lavrio Technological and Cultural Park 

Lavrio Technological and Cultural Park is one of the most important projects 
related to brownfield regeneration in Greece. It is located within the metropolitan 
area of Athens, on the north side of the city of Lavrio. The site holds a 
significant mining past dating back to ancient times, while in the recent history 
accommodated the French Lavrio Mines Company, the most significant industry 
at the time. The mining company was established by J. B. Serpieri, in 1875, in 
order to exploit the ancient slags and extract the silver-containing lead ores and 
was responsible for the foundation of a 10,000 residents’ company-town and 
multiple technological innovations.  
     In 1990 deindustrialisation trends in specific areas in Greece forced the 
industrial facility to shut down its units. The remains were buildings of great 
architectural and aesthetical value. The environmental site assessment, however, 
showed the presence of many heavy metals in the soil, which was characterized 
as unusually heavy contaminated. In order to deal with the contamination and, at 
the same time, provide for a feasible activity, the National Technical University 
of Athens undertook the redevelopment of the old French Mine Company 
complex as a Cultural and Technological Park. The remediation plan for the site 
includes excavation, transfer and disposal of the contaminated land and 
construction of an underground space used as a hazardous waste storage facility. 
After having partially restored the site and ensuring that the risk to human health 
has been eliminated, the Park started to operate [2]. To date, fifteen buildings 
have been restored, some of which are already leased, whereas the rest of them 
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are intended to accommodate administrative and cultural services. The 
restoration of the buildings was guided by an attempt to turn into account their 
original functionality, maintaining their industrial character.  

2.2 Former factory “Gazi” - “Technopolis” 

The former gasworks factory, known as “Gazi”, was established in 1857, under 
the directorship of a French company in order to illuminate the city of Athens. It 
was when the industrial revolution was just starting to make its appearance 
within the newly founded Greek State. The siting of the industrial complex was 
based upon its central position. The development of the surroundings, later on, 
conduced to the recognition of the area as one of the most significant industrial 
places until nowadays. In 1887, the need for town gas expanded. In addition to 
lighting the streets, homes and industries were added to the list of gas consumers. 
During the years 1920-1952 German technology was introduced to improve the 
quality of gas. The last phase of operation (1952-1984) marked the gasworks 
decay. In the 1960s, the gasworks did not function at full capacity, as the specific 
form of energy was considered ‘outdated’. In 1983 the gas production process 
from coal was suspended. Gasworks operation was considered anachronistic, 
raising intense reactions from the public, not only due to its environmental 
burden, but also due to its vital location in the city core, near Acropolis. Thus, in 
1984, the factory’s function was ceased. 
     Today, the site has been redeveloped as a cultural, modern multipurpose 
center, known as “Technopolis”. The rehabilitation of the buildings was attained, 
abiding by two basic principles: conservation of the industrial past authenticity 
along with functionality. The result consists of a living Industrial Archeology 
and Architecture Museum, with the ability to host important events of science 
and the arts.  

2.3 Former silk-mill “Athinais” 

Silk-mill “Athinais” was established in 1920, in a location facing the Acropolis, 
near the Ancient Agora of Athens and operated for two decades, producing 
natural silk of the finest quality. It was recognised as one of the city’s modern-
age landmarks. During World War II, the factory suspended operation to become 
an air-raid shelter. Following the city’s liberation, “Athinais” started running 
again, but had to face post-war technological advancements, which had begun to 
revolutionize the industry. Finally, in the mid 50’s, unable to march with the 
times and compete with rayon, which gradually replaced natural silk, the old 
factory ceased operation and was merely used as a storage facility. Today, the 
6,500 m2 old silk factory has been converted into a modern multi-purpose centre 
that hosts a wide range of business initiatives and cultural activities, such as 
conferences, business meetings and exhibitions. The renovation project was 
designed in a way to preserve the building’s industrial character and accentuate 
its distinctive architectural features. 
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3 Reconsidering brownfield prioritization 

Despite the existing potential, there are many obstacles opposing to brownfield 
redevelopment. The most important one is the lack of the necessary resources to 
restore all the sites, meaning that, inevitably, a choice is required. In USA, each 
recorded brownfield is classified in the National Priorities List, which is intended 
to determine which sites warrant immediate investigation and possibly 
remediation. The ranking of the hazardous sites is founded on a screening tool, 
called the Hazard Ranking System (HRS), which assigns numerical values to 
factors related to human health and ecological risk, depending on the site’s 
conditions. As far as Greece is concerned, the decision-making seems to be 
mostly guided by the site’s history and location, its special industrial architecture 
and some personal memories and feelings rather than a systematic method 
focused on the optimization of the restoration funds or the elimination of the 
environmental burdens.  
     Brownfield evaluation, based on risk assessment methodology is justified by 
the fact that these sites may be related to adverse environmental impacts. And for 
that it is a sound first step. However, this method is inadequate, in cases where 
the environmental problems are alike but the consequences differ, depending on 
the number of people or species that are affected. In that case, while the cost 
remains the same, there is a difference in the social benefits deriving from 
remediation, which cannot be estimated through the risk assessment approach. 
Thus, in order to optimize the allocation of the available funds, the remediation 
and redevelopment benefits gained should be quantified and compared to the 
costs required.  
     Nowadays, there is an extensive literature indicating that contaminated sites 
are affected from the so-called stigma-related damages. Stigma generally refers 
to the loss in value of a property that has suffered some type of contamination. 
This loss is not attributed to remediation costs but on perceived risks associated 
with the contamination. In many situations, it is documented that stigma extends 
beyond the boundaries of the site, reducing the value of nearby residential, as 
well as commercial and industrial properties, at least temporarily. In general, it is 
well established that value reduction is associated with the distance from the 
contaminated site. For example, Reichert [3] found that properties within a 
distance of 700 m from an Ohio Superfund toxic waste site lost approximately 
15% of their value, while losses were negligible 2 km away from the site. 
Cumulative losses attributed to this hazardous site were nearly 11 million USD 
(1994). The Office of Emergency and Remedial Response [4] found that the 
cumulative property value loss from 1,213 hazardous sites amounted to 
approximately 750 million USD (1996) at the one-mile threshold, and 2.1 billion 
USD (1996) at the two-mile threshold. Although in 1997, the OERR dismissed 
the results of the previous study [5], it was suggested that price effects range 
from 2 to 8% of the original property value within a range up to 3 to 7 miles. 
Similar results are reported from several studies [e.g. 6–9]. 
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     The following section outlines some fundamental definitions and principles of 
environmental economics, along with the basic techniques, in order to provide 
the theoretical and practical background of environmental valuation. 

4 Environmental valuation 

Although environmental assets are valuable to the society, there is no market 
mechanism assigning prices to environmental goods and services. In order to 
incorporate cost - benefit analysis in the decision making process, as in the case 
of brownfields, it is necessary to provide a common measure of comparison 
between benefits and costs, using monetary values. Environmental valuation is 
attained by estimating the effect of a change in environmental conditions on 
social welfare, which is called the total economic value (TEV) of the change. 
Practically, this is based on people’s willingness to pay (WTP) an amount of 
money in order to avoid an environmental degradation or their willingness to 
accept (WTA) a compensation in order to suffer the environmental impacts 
incurred [10–13]. TEV can be divided into use values and non-use values 
reflecting the fact that people also value resources for moral reasons and bequest 
reasons, unrelated to current or future personal use of the good. 
     There are two kinds of original environmental valuation techniques: the 
revealed preference methods that estimate the people’s actual behavior and the 
stated preference techniques that estimate the intended behavior. Revealed 
preference methods include Travel Cost Method (TCM), which is mainly used to 
measure the demand for recreational activities through time and travel cost 
expenses to access a site and Hedonic Pricing Method (HPM), which is used to 
estimate the economic value of environmental assets that directly affect market 
prices, such as air and water pollution, noise, proximity to recreational sites etc. 
HPM is usually used to measure variations in the house market, reflecting the 
value of the local environmental quality. Finally, Contingent Valuation (CVM) is 
referred as a stated preference method, because it is an experimental technique 
that directly asks people what they would be willing to pay or to accept in a 
hypothetical situation, instead of inferring values of actual choices. However 
CVM is the most popular method because it can estimate the total economic 
value, both use and non-use. CVM has been in use for over 35 years and there 
are more than 2,000 studies dealing with the topic [14]. 
     Despite their recommended use, original environmental valuation methods 
are a long lasting and costly procedure, while there is usually limited time and 
resources. As a result, a method based on secondary data, known as Benefit 
Transfer Method (BTM), is often applied. BTM makes use of the results of one 
or more primary studies to infer the values for the environmental impacts or 
benefits for the site of concern. The site of the previous research is usually called 
the “study site” while the site to which the benefit estimate is transferred is 
called the “policy site”. BTM is a useful alternative when original research is not 
possible or there is no need for high accuracy. The method has been criticized for 
not producing reliable values, thus, in most of the cases the inaccurateness is due 
to the imprecision and the deficiency of the original study, the difference in the 
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research and statistical methods applied or the instability of data over time. In 
order to reduce the margin of error of a benefit transfer application, several 
conditions should be met [15, 16]. Studies transferred must be based on adequate 
data, sound economic method, and correct empirical technique [17]. The study 
site and the primary policy site should exhibit similar environmental resource 
and change in the quality (or quantity), similar markets for the sites, unless there 
is enough usable information provided by the study on own and substitute prices, 
similarity of demographic characteristics between the two populations and their 
cultural aspects and similar extent and magnitude of the population that will be 
affected by the expected site or resource impacts. 
     There are two benefit transfer techniques: (a) value transfer and (b) function 
transfer. Value transfers consist in the transfer of a single estimate from a study 
site, or a measure of central tendency of the estimates from several study sites. 
Function transfers consist in the transfer of a benefit or demand function from a 
study site that is then adopted to fit the special elements of the policy site [e.g. 
16]. When transferring values, spatial and temporal adjustments should be made, 
regarding differences of income, price level and time.  

5 Greek Environmental Valuation Database (GEVAD) 

Reaching a satisfactory degree of reliability in benefit transfer application 
requires having access to a large range of original studies in order to find the 
most appropriate ones, which have similar characteristics with the study site. So 
far, two tools are well known and widely used: the EVRI (Environmental 
Valuation Reference Inventory) and the ENVALUE databases. EVRI is a web-
based database that was developed by Environment Canada in collaboration with 
a number of experts and organizations. ENVALUE was constructed by New 
South Wales Environment Protection Authority (NSW EPA) and was last 
updated in October 1998. These two tools can be searched by environmental 
attribute valued, valuation technique used, location etc, so as to identify the most 
relevant primary studies. Despite the fact that EVRI and ENVALUE are globally 
accessed for retrieving field valuation studies, they both have weaknesses as far 
as applications in Europe are concerned. According to Navrud and Vågnes [18], 
only 56 out of the more than 650 European Valuation studies were recorded in 
EVRI, which corresponds to less than 10%.  
     The European Union’s motivation towards sustainable development and the 
increasing need to include environmental valuation in the decision-making 
processes emerged the necessity to develop a similar tool focused mainly on 
recent European studies. A relative project, which is co-funded by the European 
Social Fund and Greek National Resources, is being carried out by the 
Laboratory of Mining and Environmental Technology of the National Technical 
University of Athens.  
     More specific, the scope of the appointed project is the development of a 
user-friendly, interactive “environmental valuation” tool, in compliance with the 
institutional and research context of the international scientific community. The 
tool will provide the necessary data to value environmental impacts of industrial 
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activities in Greece, as well as in other European countries, based on the BTM. 
The prescribed actions of this project include literature review of a large number 
of studies, codification and adjustment to the particular characteristics of 
European space using suitable techniques and development of a web-based 
software to guide the users. The GEVAD tool (Greek Environmental Valuation 
Database) is intended to be completed till the end of 2006. By that time, 
approximately 400 studies will have been registered. To date, 1200 studies have 
been tracked and 1017 from them are selected to be reviewed in the next phase, 
focusing on the ones that are spatially and temporally more relevant to Greece 
and Europe, in general.  
     Indicatory of the emphasis given on the most recent research is the fact that 
42.9% of the studies selected were conducted in the last five years and almost 
75% in the last ten years. Table 1 lists the classification of the studies according 
to their date.  

Table 1:  Studies classification according to their date. 

Year Portion % 
1970-1974 0.4% 
1975-1979 2.0% 
1980-1984 4.5% 
1985-1989 5.0% 
1990-1994 14.2% 
1995-1999 31.0% 
2000-2005 42.9% 

 
     Additionally, 57.0% of the recorded studies concern Europe, filling the gaps 
of the databases mentioned (Figure 1). 
 

5.6% 7.5%

57.0%

1.0%

22.9%

1.3%

1.5%

3.2%

Asia Australia-New  Zealand

Europe South America

USA Canada

Africa More than one country

 

Figure 1: Studies classification according to geographical area. 

     Studies are classified in GEVAD according to the environmental asset, good 
or service, which is valued. Amenity, water and air contamination along with 
landscape degradation seems to be the most interesting attributes to be estimated 
in monetary terms (Figure 2). 

 
 www.witpress.com, ISSN 1743-3541 (on-line) 

© 2006 WIT PressWIT Transactions on Ecology and the Environment, Vol 94,

Brownfields III  225



 

13.0%

13.8%

4.1%

4.3%12.4%2.7%4.2%6.0%

3.2%

26.8%

0.4%
0.1%

0.6%
1.3%

7.2%
Air quality Water quality
Noise Amenity
Landscape Fauna
Flora Biodiversity
Cultural heritage Land quality and uses
Risk of fatality Conceptual studies
Radiation Other
Combined 

 

Figure 2: Studies classification according to the environmental asset that is 
valued. 

6 Conclusions 

Brownfield regeneration is an established trend in the modern world. However, 
the lack of the necessary funds for dealing totally with the problem, calls for a 
clear and sound way for prioritizing the various cases, in terms of emergency and 
net social benefits gained.  
     So far, prioritization of these sites is accomplished by means of risk 
assessment techniques. Nevertheless, brownfield redevelopment is, first of all, an 
economic puzzle. Towards this direction, the application of environmental 
valuation methods could be beneficial, in order to come up with more fair 
choices. The monetization of environmental costs and benefits reveals hidden 
economic aspects and provides the means to evaluate a redevelopment project 
not only according to its financial profitability but also on its performance 
towards sustainable development.  
     Although primary studies are always the “first-best” option, Benefit Transfer 
Method is well recognized as a cost-effective alternative, when original study of 
the problem is not possible due to budget constrains or time limitations. In any 
case, values should be transferred cautiously, taking into account that the results 
are affected by several parameters (e.g. socioeconomic characteristics of the 
“policy” and “study” sites, stability of data over time, since the primary studies 
occurred at different points in time, etc.).  
     GEVAD, which stands for “Greek Environmental Valuation Database”, aims 
at expanding the coverage provided by the widely used EVRI and ENVALUE 
databases to recent EU valuation studies. In this way, it creates a suitable pool of 
data that will encourage the application of benefit transfer in Greece and other 
European countries. This attempt will further facilitate the valuation of external 
costs and benefits of several types of projects and activities, including 
brownfield. Hence, it can be used as a tool for the prioritization of the hazardous 
sites, on an economic basis, in order to appease the burdens involved in decision-
making processes. 
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