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Abstract  
In this thesis, several national methods used for investigating and/or assessing potentially 

contaminated sites have been analysed from a sustainable development perspective. To add a 

practical perspective to the analysis, a case study of the Swedish method‟s initial site 

investigation was performed. The aim was to see how the national methods take the 

sustainable development aspects into consideration and based on the results see which method 

that would be most suitable when working towards sustainable development. The results 

showed that the methods do take the aspects of sustainable development into consideration. 

Based on how the aspects were taken into consideration, the methods used in the United 

Kingdom (England and Wales) and Norway are considered to be the most suitable when 

working towards sustainable development. The case study showed that differences between 

the theoretical and practical work can be found, and that the economic aspect in particular is 

given more priority in praxis. 

 

Key words: contaminated sites, investigating methods, sustainable development. 

Glossary/abbreviations  
CCME – Canadian Council of Ministers of the Environment 

EEA - European Environment Agency 

EPA – Environmental Protection Agency 

EU – European Union 

MIFO – Metod för Inventering av Förorenade Områden (Swedish) Methodology for 

Inventory of Contaminates Sites 

SD – Sustainable Development 

SFT – Statens forurensningstilsyn (Norwegian) The Climate and Pollution Agency 
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Introduction 
There are many environmental problems that need to be addressed in today‟s society. One 

large problem is contaminated land; it is an international environmental and health issue that 

has no national boundaries (Bergius & Öberg, 2007; D‟Aprile et al., 2007; European 

Commission, 2001). The reason for the contamination varies but is commonly related to 

industries, waste landfills, mining and diffused leaching from pipelines and underground 

storage tanks (D‟Aprile et al., 2007). The European Environment Agency (1999) estimated 

that there were approximately 1 500 000 potentially contaminated sites in Europe, and 

300 000 identified. According to the European Union (EU), “sustainable development” is 

needed to secure both European and worldwide welfare (European Commission, 2001). This 

means that the quality of life should improve without causing harm to the environment or risk 

the health and welfare of future generations in both richer and developing countries. To 

achieve this, the EU has implemented legislation regarding soil and groundwater for example. 

Countries within the EU also have the obligation of enforcing environmental laws. If they fail 

to do so they might end up at the European Court of Justice as a result.  

 

In order to address the issue with contaminated sites, there are several methods. Some 

countries within the EU use specific legislation for contaminated sites (Bergius & Öberg, 

2007) while others, like Sweden, uses legislation that regards the general environment, waste 

or groundwater. Worldwide, almost every country has its own method for assessing 

potentially contaminated sites. Sometimes, the methods vary even within the country itself, 

depending on bureaucracy and political structural systems. However, most countries in 

Europe have established four key steps that they follow (European Environment Agency, 

2002). These steps are; 

 

1. Preliminary survey 

2. Preliminary investigation 

3. Main site investigation 

4. Feasibility study and remediation investigation 

 

If these methods, at least the ones used within the European countries, are meant to follow the 

vision of a sustainable development (SD) it is the author‟s belief that they should all address 

the three dimensions of SD; ecology, social and economic aspects. Do all the methods, both in 

the EU and internationally address these aspects of sustainability in their methods?  

 

Disposition  
The aim and purpose of the thesis is described, and the following section, method, describes 

how the aim, purpose and discussion questions will be answered. The analysis of the national 

methods will follow this, leading up to the discussion and conclusions that can be drawn from 

the work. After that, the practical perspective of the Swedish method is presented as a case 

study of the method and finally, the results are discussed and the aim/purpose of the thesis is 

summarized in the conclusions section.  
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Aim/Purpose 
The aim of this thesis is to assess parts of national methods used for assessing potentially 

contaminated sites through the three sustainable development aspects ecology, social and 

economy. This will show how the aspects of sustainability are or are not taken into 

consideration. A general comparison of the methods will be made in order to determine which 

method or methods that are the most suitable when working towards SD. To add a practical 

perspective to the analysis, a case study of the Swedish method will be performed and 

discussed.   

Questions that will be attempted to answer in the discussion part are; 

- Are the national methods taking the sustainable development aspects into 

consideration? 

- From a sustainable development perspective, which method is the most suitable? 

- Can any differences be found between the theoretical and practical analysis of the 

Swedish method? 
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Theory and method  

Defining and assessing sustainable development 
In order to analyse and see how sustainable the methods for assessing potentially 

contaminated areas are, the term SD needs to be defined. There are many ways of defining 

SD, and it all depends on who is asked. Most researches within the field claim that there is no 

exact definition of what SD is (Seghezzo, 2009; Ross, 2009; George, 1999; Hammond et al., 

1995; Hopwood et al., 2005; Baker et al., 1997; Bossel, 1999; Udo & Jansson, 2009). Some 

argue that SD is something that is based on two main concepts, where the first concept takes 

consideration to consumption patterns and the other considers the environment‟s limitations to 

meet human needs, technical aspects and social organization (Baker et al., 1997). Others 

define SD as something where human sustainability plays a more important role and 

ecological, social, economic aspects must be taken into consideration (Bossel, 1999; 

Spangenberg, 2002). For this thesis, the definition of SD is the one found in the report “Our 

Common Future” by the World Commission on Environment and Development (1987).  

Several recent articles agree that the most used and accepted definition is the one found in the 

above mentioned report (Ciegis et al., 2009; Ross, 2009; Nilsen, 2010). In the report, SD is 

defined as something that; 

 

Meets the needs of the present without compromising the ability 

of future generations to meet their own needs. 

 

This definition of SD consists of three main aspects, or dimensions. Seghezzo (2009) refers to 

this as the „triple bottom line‟ which includes environment, society and economy. These three 

aspects are considered key for the concept of SD. Even if these three dimensions are 

determined, there are voices being raised that suggest that the dimensions should be modified 

or changed. An example of a dimension that is being suggested is space and time (Seghezzo, 

2009). It is argued that space and time are important for how we identify and describe nature 

and should therefore be a fourth dimension of SD. Ciegis et al. (2009) claims that SD is both 

complex and multidimensional and it should therefore take efficiency, equity and 

intergenerational equity into consideration alongside with the three established dimensions. 

Seghezzo (2009) offers some criticism on the definition of the social dimension (society) as 

“humans cannot be equated only to their needs”. He argues that many of the needs involve 

feelings and are therefore highly individual. According to Seghezzo (2009) there is no clear 

management strategy (environmental, social or economic) that can fully grasp and satisfy all 

human needs. Shi (2004) sees the role of the ecological economics as a way of understanding 

the complex relations between the human and the natural components of SD. Even though 

there are many recent articles suggesting there is a need for change in the dimensions of SD, 

the three dimensions defined in “Our common future” by the World Commission on 

Environment and Development (1987) remains unchanged.  

 

Ross (2009) argues that the ambition of integrating the three dimensions of SD into one larger 

concept has resulted in a broad concept without any clear direction or central meaning. The 

difference between the three dimensions is something that is pointed out by Ciegis et al. 

(2009). They claim that the ecological sustainability is focused on stability of biological and 

other physical systems. Important parts of the ecological dimension are therefore vitality and 

health of ecosystems. The economic sustainability wants to maximize the flow of income and 

consumption. This should be generated while the stock of assets (or capital) is at least 

maintained, leading to beneficial outputs as they call it. Finally, Ciegis et al. (2009) argue that 
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the social sustainability has the primarily focus on minimizing vulnerability and preserve the 

health of social and cultural systems and their ability to resist shocks.  

 

George (1999) states that SD needs to be testable if the concept is to become practical reality 

and he has developed 18 criteria that must be satisfied if a development proposal is to be 

classified as SD. 13 of these steps applies to local and national levels and has therefore been 

modified and taken into consideration for this analysis, since the method analysis is made at a 

national level (see appendix 1). In the political sphere, direct attention is required to all three 

aspects mentioned above (Hammond et al., 1995). The indicators must be viewed flexibly and 

they can also be exposed to regular reconsideration when conditions change or new issues 

arise and when responses to some problems begin to work.  

 

The conclusion to be drawn from the above mentioned articles is that SD is built on three 

main aspects ecology, social and economy. How these three aspects have been used to 

determine the sustainability of the methods is further described in the „text analysis‟ section. 

Text analysis 
There are many ways of performing a text analysis. Boolsen (2006) argues that one term that 

is widely used as both a superior concept for the discipline itself to analyze and as a special 

analysis technique is the term content analysis. When this term is referred to as an analyze 

technique for content analysis, it is often used to analyze documents and texts. This can be 

done either through quantification or by more distinctively searching for the content in a 

systematic way, based on predetermined categories. In this thesis, parts of six national 

methods for assessing and/or investigating potentially contaminated sites will be analyzed for 

comparison. The analysis of the methods will focus on the overall sustainability, and the 

results will mainly be used for a comparison between the methods.  

 

Even though the content analysis is particularly suitable for analyzing mass media, it can be 

used on a broad spectrum of texts. The method allows for the research to be both inductive 

and at the same time deductive in its structure, all depending on the purpose and aim of the 

research (Duriau et al. 2007). According to Duriau et al. (2007) there are two levels of the 

content analysis. The first level focuses primarily on text statistics that can be found, and the 

second level focuses on the deeper meaning in the text. The author of this thesis has focused 

on the second level, an approach that required more interpretation of the text itself (Duriau et 

al., 2007). 

 

A broad purpose is often more inductive while a more narrow purpose can be both inductive 

and deductive, for example looking for how subject A is portrayed or in what context subject 

A is mentioned. For this thesis analysis, the method used is narrower and therefore deductive 

in its way since the aim is to see how or if the three aspects of SD are taken into 

consideration. Bergström & Boréus (2005) describes the same method of content analysis and 

coding of texts as Boolsen (2006). Since the author of this thesis seeks to find fairly 

determined relationships in the text, an adapted version of the model described by Boolsen 

(2006) has been used (see appendix 2). The steps described by Boolsen were modified to 

better suit the purpose of this thesis as the documents are method descriptions and 

introductions to the method rather than mass media or scientific articles (see appendix 2). This 

is part of classifying by coding. To code data material is to break down a larger text into 

smaller pieces, according to the predetermined principles. These coding principles strongly 

affect the result since they are what the researcher is looking for. Selective coding is a concept 

where parts of a text that will make the main theory clearer are chosen. When the methods 
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were analyzed, less consideration were taken to the amount of times that a SD aspect was 

mentioned and more consideration taken to when, where and if the aspect was mentioned. 

This was done to better suit the aim and purpose of the thesis, and the primary objective was 

to see if the methods were taking all three aspects into consideration. The internal ranking 

between the aspects, with considerations to the SD aspects were also briefly analyzed.  

 

When the three SD aspects were analyzed, the definition (as well as phrases and words) that 

were searched for were taken from several of the analyzed methods and other documents on 

the subject (Norwegian Pollution Control Authority, 1999; National Environment Protection 

Council, 1999; Environment Agency, 2004; CCME, 1992; ADEME & UNEP, 2005). Any 

mentioning of these aspects were used in the analysis and seen as considered by the methods.  

 

Ecological aspect; 

Any event, condition or situation where contaminants can cause environmental (ecosystem) 

damage is considered an ecological aspect. More specifically, any adverse or potential 

adverse impact on plants, animals and/or ecology is part of this. Some environmental 

receptors that have been considered are water, air and soil. Contamination of the receptors 

could injure or harm both terrestrial and aquatic organisms. Specific areas that are mentioned 

in the documents and that are part of the ecological aspect are agricultural, wild lands, 

residential, parkland, commercial and industrial sites. For these areas, focus is primarily on 

the effects mentioned above and ingestion, as wildlife or domestic animals run the risk 

ingesting contaminated food items, soils or water.  

 

Social aspect; 
Any exposure of contaminated sites that could result in adverse effect, injury or harm to humans 

is considered a social aspect. When or if human health is at risk, both present and future 

generation‟s health, it is a social aspect to consider. Specific areas that are mentioned in the 

documents and that are part of the social aspect are agricultural, residential, parkland, commercial 

and industrial sites. As for the ecological aspect, focus here as been on the risk of ingestion. 

Ingestion of food items, water, soil (the ingestion of soil is considered for children) and traditional 

food are the risks considered along with the harvesting of plants, domestic animals and wildlife.  

 

Economic aspect; 

Any event or condition with the potential to cause material damage is considered an economic 

aspect. The material damage that has been considered for this analysis is property, water 

body, buildings, infrastructure and use of land. Both the present value and future value has to 

be taken into consideration in this aspect. 

Case study 
The term case study is normally used when refereeing to a research design that aims to 

thoroughly study and evaluate a specific case. A case study should answer questions like 

“how” and “in what way/why” when studying problems occurring in reality and when the 

scientist has limited control over what is happening (Boolsen, 2006; Yin, 2009). There are 

several kinds of case studies according to Boolsen (2006). These have been divided into six 

types by method, where each case study is suitable for a specific purpose, depending on which 

questions that needs to be answered. In this thesis, the focus lies on how the user found the 

method from a practical point of view and also if the sustainability aspects were noticed. 

Therefore, the case study method that is best suitable would be an illustrative study. An 

illustrative study consists of a descriptive research that aims to combine examples with 

data/information from the treatment, program or policy.  
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The analysis of the case study was carried out according to the path described by Yin (2009) 

where firstly smaller questions were addressed by finding question relevant evidence. After 

that, the bigger question was addressed, using the same path. The smaller questions were 

based on the three aspects of SD, ecology, social and economy (all treated separately) and 

whether these aspects were found. The bigger question was whether all three aspects were 

addressed and if the method was consistent with the main ambition and goal of the Swedish 

EPA. 

 

This case study was carried out during a five week long internship at SCA Östrand in Sweden. 

The author performed the first phase of the Swedish MIFO method on behalf of SCA Östrand, 

who in turn had been assigned the project from Sundsvall municipality (Sundsvalls kommun, 

2008). The municipality have to map and perform a primarily assessment of potentially 

contaminated sites before the end of 2010, as a part of achieving the national goal “a non-

toxic environment” one of 16 environmental goals found in the bill from the Swedish 

Government in 2005 (Sundsvalls kommun, 2007; Environmental Objectives Council, 2009; 

Sveriges regering, 2005). The site for the investigation was an old bark landfill. During the 

investigation, the author had several people with many years of experience and relevant 

expertise to consult whenever needed. The author was completely new to the method, 

something that added a new perspective to analysis and performance with no previous 

thoughts and assumptions about the method. The method itself, provided by the Swedish 

EPA, was easy to grasp and the relevance and need for all actions in the guidance, for 

example interviews with former employees at a nearby industry, was constantly pointed out as 

well as recommendations and suggestions of information sources. 

 

Method criticism:  
Bergström & Boréus (2005) offer some criticism that should be taken into consideration when 

doing a content analysis. The first criticism is that quantification is not always suitable. 

Sometimes it is more important to see how something is said or written rather than how many 

times. The focus of the content analysis may also emphasize the manifest text content on 

behalf of the unsaid or implied. According to Rapley (2007) when exploring or analyzing a 

text, it is important not just to look at what is being said, searching for a specific argument, 

idea or concept, but one should also look at what are not being said, the silences, gaps and 

omissions. Bergström & Boréus argue that what‟s not being said or written can sometimes be 

regarded as not important or the opposite, so important and “obvious” and therefore it does 

not need to be said, it can still be steering the debate. When the analyzer is too structured the 

text may not be allowed to “speak” and sometimes too little value is given to the context in 

which the words or sentences are written, and this can cause validation problems.  

 

Some of the references in this thesis, both for method and analysis, were originally in 

Swedish. The author to this thesis has translated them into English, and is therefore aware of 

the risk of having made errors in the translation and that the original literature might have 

been slightly different. The risk should not however influence the end result, and since the 

materials have all been read critically and carefully, it is the author‟s belief that the risks 

mentioned above are limited.   

 

The author is aware of the risk of being subjective in the analysis. To avoid the risk of being 

biased, the author has maintained a critical approach, followed the steps mentioned in content 

analysis and finally, compared the results to recent literature about the subject. 
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Limitations 
For this thesis, the same focus is given to all the methods for comparison reasons. However, a 

case study has been performed on the Swedish method, giving it a practical perspective as a 

complement to the theoretical analysis. For analysis and comparison, only national methods 

available on the internet and in English were chosen. This was due to availability and 

language limitations and only part of the methods were analysed. The chosen parts were the 

introduction and first part of the assessment.  

 

Countries with similar structural approaches for the methods have been chosen for the 

analysis. For example, some countries have a regional approach whilst others have a national 

or district approach. All the chosen methods for this thesis have a national approach for a 

more fair comparison.  

 

For the analysis, only part of each method has been chosen. The chosen part is the 

introduction to the method and the initial environmental assessment/guideline (the name of 

the initial work differs between the methods but the process is very similar) of a site. These 

parts of the assessment are determining for the following assessment and work on the site and 

it is therefore the author‟s belief that this initial part should give sufficient indication of the 

method‟s overall sustainability. For validation reasons, the parts used for each method have 

been mentioned in the analysis limitations paragraph.  
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SD analysis of the methods 

Swedish method 

Analysis limitations  
For this analysis, the parts introduction, guideline and phase 1 has been used.  

 

Background  
The Swedish method for investigating potentially contaminated sites is relatively new. It was 

established in the 1990‟s, after the Swedish Environmental Protection Agency (EPA) was 

given the mission to plan for remediation actions and site clean-ups for contaminated areas 

(Naturvårdsverket, 1999). The report is one of totally six parts of the Swedish EPA‟s series 

entitled “Environmental Quality Criteria”. The purpose of the report is to provide decision-

makers and authorities with vital information in order to make optimal decisions when it 

comes to environmental planning and management by objectives. In the report, the object 

(contaminated site) is categorized into one of four risk classes. According to the report, the 

risk classification is based on four main aspects; the degree of hazard posed by the pollutants, 

the level of pollution, the conditions for dispersal, sensitivity and the degree to which the area 

is worthy of protection. The classification is graded from 1-4, where the lowest interval (4) 

signifies that no negative effects on environment and health are known. Generally, no further 

action is needed or taken when an object is classified as class 4. The following classes 

describe an increasing effect on environment and health.  

 

Class 1 – Very high risk 

Class 2 – High risk 

Class 3 – Moderate risk 

Class 4 – Low risk 

 

The method is divided into two phases, as can be seen in fig 1. Phase 1 is an orienting study 

where the history of the site is mapped. Identification of the site and branch (line of business) 

is made, followed by map- and other archive searches in combination with a physical site 

investigation and interviews. Phase 1 leads up to a summary, conclusion, evaluation and 

report. Phase 2 is not always performed; it depends on the findings and recommendations in 

phase 1.  
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Orienting studies (Phase 1) 
Is further action required? 
 

Further action 

required 

 

Detailed examinations and 

remedation plans (Phase 2)  
Is further action required? 
 

No further action 

required 

No further action 

required 

 

              NO 

 

 

 

 

          YES 

 

 

 

 

 

          YES 

NO 

 

 

 

          
         Fig. 1. Model of the Swedish method, based on Naturvårdsverket (1999).  

 

Analysis SD aspects  
The following section shows how the perspectives were mentioned in the guideline and the 

introduction to the guide. All the following content has been translated from Swedish. 

 

Ecology;  

The ecological aspects were mentioned all throughout the guide, from the introduction to the 

method itself. Mostly the ecology aspect was mentioned solely, but sometimes it was referred 

to in combination with the social aspect. The ecological aspect can be divided into several 

subcategories that are mentioned, such as; ecosystems, species, geology/hydrology. These 

three subcategories are all addressed and the person performing the assessment is advised to 

gather all possible information about this during the history mapping of a site. Occasionally 

there are suggestions made about what effect organisms, plants and larger animals and birds 

can suffer after being exposed to pollution through ground water pollution. In the method, 

special regards is taken to the environment with some focus on a particular environmental 

assessment. This makes the ecological aspect slightly more prioritized than the other aspects. 

For the environment, a special protection value assessment is made for risk assessment. An 

example that illustrates how the ecological aspect is taken into consideration can be found in 

the introduction to the document as it states that “If the contaminant is found in shallow soil (-

--) Ground living organisms can be exposed. Plants with roots in the ground and larger 

animals such as birds and rodents can be exposed. Spreading through ground water to surface 

water might expose aquatic organisms in surface water and sediments”. 

 

Social; 

The social aspect of SD is frequently mentioned throughout the introduction and guideline. 

Like the ecological aspect, it is mostly mentioned solely, but sometimes in combination with 

the ecological aspect. One big difference between this aspect and the others is that it seems to 

be given more priority than the other two, for example when risks for human beings are 

assessed it makes no difference if one individual or a whole society is affected, the same 

assessment is made. The social aspect includes human health and other factors such as land 

use. The guide also provides some suggestions on how pollution can have social effects for 

example, inhalation of dust and steam, skin contact with contaminated soil and ingestion of 
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vegetables grown and harvested in polluted soil can all have impact on human beings. 

According to the method, there is a special sensitivity assessment (risk assessment) that is 

made for human beings, giving this aspect more attention than the economic one. An example 

of how the social aspect is mentioned is (freely translated from Swedish by the author); “If the 

contaminant is found in shallow soil and the land use is for housing purposes humans can be 

exposed by direct ingestion of soil (mostly small children), skin contact with contaminated 

soil, inhalation of steam and dust, through ingestion of own grown vegetables with uptake of 

contaminants through the soil (…)”  

 

Economy; 

The economic aspect is not as commonly mentioned as the other two aspects of SD. When 

mentioned, it is more implied than written out, for example buildings and other facilities and 

technical installations should be taken into consideration when mapping the history of a site. 

This example illustrates that consideration should be shown towards aspects that may not 

seem economic at first sight, but will have an economic impact. Two examples that shows 

how the economic aspect is taken into consideration in the method are; "wells/examination 

pipes within the object- and the effected have significant importance for future land use or 

conflicts with close habitants” and “Buildings, age and status: information about buildings is 

important foremost to localize places for chemical treatment/work” 

 

Integration of aspects; 

Several times throughout the introduction and guideline more than one of the aspects of SD is 

mentioned in the same sentence. In these cases, the aspects mentioned are ecology and social. 

An example that illustrates this is that an assessment of hazardous effects of pollution should 

be seen not just in the context of the substance‟s properties and toxicity but also the potential 

to harm human beings and the environment.  

 
Analysis findings 
The analysis shows that the method (introduction and guide) takes all three dimensions of SD 

into consideration. It can be seen that the social and ecological aspects are given more direct 

attention and not just being implied. The social aspect, especially about human health, is 

given more attention and concern than both ecological and economic aspects as for example 

the risk assessment is the same, regardless the amount of people affected. The ecological 

aspect is the second most prioritized aspect of SD, and the economic aspect the least 

prioritized. 

Norwegian method 
Analysis limitations 
For the Norwegian analysis, the parts introduction and risk assessment, system description has 

been used.  

 

Background  
The Norwegian model is the result of a project commissioned by SFT, the Norwegian 

Pollution Control Authority, with support of the Norwegian Research Council and their 

contaminated soil program (Norwegian Pollution Control Authority, 1999). The guidance 

manual has six sub-reports, all of these are written in Norwegian. These sub-reports cover 

issues such as; Human toxicology, Ecological Risk Assessment and Site-specific 

investigations and analyses etc. The guidance was finished in 1999 and the guidelines for the 

risk assessment of contaminated sites there are three tiers.  
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Initial assessment  
Is further action required? 
 

Further action 

required 

 

Simplified risk assessment 
Is further action required? 
 

No further action 

required 

Expanded risk assessment  
Is further action required? 
 

Remediation analysis 

No further action 

required 

 

No further action 

required 

 

- Tier 1 

- Tier 2 

- Tier 3 

 

Tier 1 is a simplified risk assessment where the results of the contaminant measurements are 

compared to soil quality guidelines. Tier 2 is a more expensive risk assessment based on 

exposure calculations and findings in tier 1. Finally, Tier 3 is built upon the two previous 

tiers, and based on exposure measurements. These parts can be seen below, in fig 2. 

Regardless of the extent of the final assessment, all work begins with an initial assessment. 

 

NO 

 

 

 

 

          YES 

 

 

 

 

          YES 
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          YES 

NO  

 

 

 

 

          YES 

 

 

 

 
           Fig. 2. Model of the Norwegian method, based on Norwegian Pollution Control Authority (1999) 
 

Analysis SD aspects  
The following section shows how the perspectives were mentioned in the parts introduction 

and risk assessment, system description.  

 

Ecology;  

The ecological aspect of SD can be seen throughout both the introduction and the risk 

assessment, system description. It is not often mentioned solely, but frequently in combination 

with the social aspect, and occasionally with the economic aspect. In the introduction an 

undesirable event is defined as; “An event or condition that can cause human injury or 

environmental (ecosystem) or material damage”. This is an example that shows how all three 

aspects are addressed at the same time.  
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Social; 

The social aspect of SD, like the ecological one, can be seen throughout both parts of the 

document. It is not mentioned solely, but in combination with the ecological aspect in 

particular, but also the economic aspect. The social aspect consists in general of human health 

issues and concerns, for example “When completing a risk assessment for a contaminated site, 

the probability that humans or the environment are exposed to undesirable, high 

concentrations is assessed.” 

 

Economy; 

The economic aspect of SD is not mentioned as frequently as the other two aspects and not 

solely. It can be found mostly in the introduction part, and in combination with the other 

aspects. The economic aspect is shown where future events, land uses or potential material 

losses are mentioned. An example that illustrates how the economic aspect can be somewhat 

determining for the outcome of the assessment is; “The degree of protection for humans and 

the environment are defined in relation to existing or future land use or in relation to a more 

altruistic attitude of the site's environmental standard”.  

 

Integration of aspects; 

More than one of the SD aspects is often mentioned together in these two parts of the 

document. The most common combination is the one between the ecology and social aspect. 

When the economic aspect is mentioned, it is in combination with both the others. 

 

Analysis findings 
The three aspects are all mentioned in the two parts of the document. However, the ecological 

and social aspect is mentioned more than the economic aspect. The three aspects are often 

mentioned in combination with one another, even if the combination ecology and social is the 

most common. There is no mentioning about the economic aspects of the method itself, but 

rather about what the assessment could find in economic terms, for example future land use. 

United Kingdom method (England and Wales) 

Analysis limitations 
For this analysis, the parts introduction and overview of model procedures have been used.  

 

Background  
The document was made for England and Wales by the Environment Agency in 2004 

(Environment Agency, 2004). It has been developed to provide a technical framework to 

apply when working with risk management processes and when dealing with land that has 

been affected by contamination. The model can be used to identify, make decisions and take 

actions according to existing legislation and government policies within the United Kingdom. 

The model consists of three main parts; 

 

- Risk assessment 

- Option appraisal 

- Implementation of the remediation strategy 

 

The work starts with the preliminary risk assessment, and depending on the findings and 

results found in this step, there are two ways to proceed. The work can either be complete 

after this stage or have to be further investigated and assessed. An overview of the steps can 

be found below, in fig 3. If more information is needed, the other steps of the model can be 
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Preliminary risk assessment  
Is further action required? 

Further action 

required 

 

Generic quantitative risk 

assessment 
Is further action required? 
 
 

 

No further action 

required 

Detailed quantative risk 

assessment 
Is further action required? 
 

Identification of 

feasible remediation 

options 

No further action 

required 

 

No further action 

required 

 

necessary. All the steps of the model should come to a conclusion on whether further action is 

required or not. One important aspect of the model is the combination contaminant – 

pathway- receptor. This combination is the base of all work as it includes the pollution source 

and size, the ways in which the pollution can be spread and finally the potential receptors such 

as human beings, environment and property. 
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          YES 
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          YES 

 

 

 

 

 

 

 
Analysis SD aspects  
The following section shows how the perspectives were mentioned in the introduction and 

model procedures.  

 

Ecology;  

The ecology aspect of SD can be seen throughout both the introduction and the model 

procedure. It is often mentioned in combination with the other two aspects, but slightly more 

in combination with the social aspect. Sometimes, the ecological aspect is mentioned solely. 

In the introduction, under the section about understanding land contamination, the ecological 

aspect is mentioned like this; “For “new” contamination, the accepted principle is that 

deterioration of the environment needs to be avoided”.  

 

Social; 

Fig. 3. Model of the UK method (England and Wales), based on Environment Agency (2004). 
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The social aspect of SD is also found throughout the two parts of the document. When 

mentioned, it is mostly in combination with either one or both of the other aspect, particularly 

the ecological one, like mentioned above. The social aspect can mostly be seen when referred 

to as human health but also as stakeholders. An example that illustrates how the social aspect 

is mentioned is; “(...) Government policy for dealing with past land contamination focuses on 

taking action where there are “unacceptable risks to human health and the environment”.  

This found in the risk defining section in the procedure part.  

 

Economy; 

The economic aspect of SD is frequently mentioned throughout the introduction and model 

procedure. It is often mentioned in combination with the other two aspects, like mentioned 

above, but also solely. It is claimed that the economic aspect may be the determining aspect 

for a lot of the outcome and work with contaminated sites. In the risk management and the 

model procedures section in the model procedure part it is said that “As well as the practical 

dimensions of the problem, legal, commercial and financial factors also affect the decision-

making process”. 

 

Integration of aspects; 

The three aspects are often mentioned together in these parts of the document.  

An example that illustrates how the aspects are mentioned together is; “It is also 

necessary to consider to what extent the substances present may harm human health or the 

wider environment, including damage to property such as buildings”. This is found in the 

introduction.  

 

Analysis findings 
The analysis shows that all three aspects of SD are frequently mentioned throughout the two 

documents. They are given equal priority even if some aspects might be more determining for 

the process and the outcome than others. For example, the economic aspect can be the factor 

that determines the time limits and extent of an assessment. The aspects are more often 

mentioned in combination with one another, even if they are all mentioned solely as well. 

Canadian method 

Analysis limitations 
For the Canadian analysis, the introduction and user‟s guide have been used.  

 

Background  
The national classification system for contaminated sites was prepared by the Canadian 

council of Minister of the Environment subcommittee on classification of contaminated sites 

in 1992 (CCME, 1992). The purpose of the national classification system is to provide 

scientific and technical assistance when identifying sites that may present a risk to human 

health or the environment. It should be made clear, that this system is a screening method 

only and does therefore not address specific factors such as those of a technological, 

socioeconomic, political or legal nature. These aspects will need further investigation before 

any regulatory requirements or remedial designs can be finalized. The system is not designed 

to provide a quantitative risk assessment but rather to see if further action is needed to protect 

human and animal health and the environment. The steps included in this process can are 

shown in fig 4. However, the method does provide a scientifically defensible method that 

helps with the identifying process on a technical basis.  

The classification system consists of four parts; 
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Screening a site  
Is further action required? 
 

Further action 

required 

 

Investigating a site 
Is further action required? 
 

No further action 

required 

Comparing results with 

standards 
Is further action required? 
 

Deciding to remediate 

a site 

No further action 

required 

 

No further action 

required 

 

- The User‟s Guide 

- The Facility/site Description and Site Classification Worksheet 

- The Detailed Evaluation Form 

- The Short Evaluation Form 

  

The User‟s guide presents guidelines and recommendations when assessing a potentially 

contaminated site. The national classification system uses a numeric scoring system as a mean 

to assess the hazard of a site. This system is thoroughly described and according to the 

CCME, it is meant to be adaptable to site-specific conditions as it allows the performer to fill 

in “special considerations” in the evaluation form and give these special considerations a 

number as well. The scores then lead up to a result which classifies the site as class 1, 2, 3 or 

N according to their priority for action. If there is insufficient information for site 

classification (less than required score) additional information is required. 

 

- Class 1, Action required 

- Class 2, Action Likely Required 

- Class 3, Action May Be Required 

- N, Action Not Likely Required  
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          YES 

 

 

 

 

          YES 

           

NO 

 

 

 

          YES 

NO  

 

 

 

 

          YES 

 

 

 

 
Fig. 4. Model of the Canadian method, based on British Columbia (2010). 
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Analysis SD aspects  
The following section shows how the perspectives were mentioned in the introduction and 

User‟s Guide.  

 

Ecology;  

The ecology aspect of SD can be seen throughout the introduction and User‟s Guide. It is 

frequently mentioned and given high priority in both documents. It is mostly mentioned 

solely, but occasionally in combination with the social aspect. The introduction emphasizes 

the importance of assessing a potentially contaminated site that may have negative effects on 

the environment. In the User‟s Guide, the ecological aspect is also given high priority as the 

evaluation factors are mostly directed to assess environmental effects of a contaminated site. 

For example “the environment should be protected against site contamination. Evidence of 

impact(s) shows that protection is lacking” 

 

Social; 

The social aspect of SD can be seen throughout both the introduction and the User‟s Guide. 

Social aspects, human health in particular, is given much priority. An example that illustrates 

this comes from the User‟s Guide, concerning receptors “potential for impact due to use of 

water resource is related to the types and frequency of use. Human uses are the highest 

concern”. Other examples of how the social aspect is mentioned can be found in the User‟s 

Guide, regarding receptors, “contamination from a site that causes a measurable impact on 

humans is a great concern” and “water used for drinking should be protected against 

contamination from any site”.  

 

Economy; 

The economic aspect of SD can be seen mostly in the introduction part. The national 

classification system is mentioned as a method that based on the assessment results, may 

qualify for funding from the National Contaminated Sites Remediation Program. The use of 

the system should also ensure that funding from the cost-shared portion of the program is 

allocated to sites that are considered to be of high priority. The economic aspect is also 

mentioned in the User‟s Guide, even if not as frequently as the other two aspects of SD. For 

example “the water used for these purposes (groundwater and surface water) should be 

protected against contamination”. Here, it is pointed out that water (used for recreation or 

food chain commercial food preparation, livestock watering, irrigation etc) uses should be 

assessed in order to determine if the supply is contaminated.   

 

Integration of aspects; 

Several times throughout the introduction and User‟s Guide, more than one aspect of SD are 

mentioned in the same goal and/or evaluation factor. The two aspects ecology and social are 

often combined, something that can be seen in the User‟s Guide about the exposure pathways 

section, “the greater the accessibility to a site and to contaminants, the greater the chance for 

contamination of human and animal life by direct contact.”  

 

Analysis findings 
Much priority is given to the ecological aspect of SD, and the same can be said about the 

social aspect. However, when these two aspects are mentioned in combination with one 

another, it is specifically said that human health should be given the highest priority. It is said 

that factors such as socio-political aspects may alter the priorities of for example economic 

funding, but these factors are considered to be beyond the scope of the system. 
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New Zealand method 

Analysis limitations 
For this analysis, the parts introduction and stage 1 have been used. Stage 1 was described 

through a detailed checklist, covering and including all the necessary information needed to 

address the relevant environmental issues (Ministry for the Environment, 2001). 

 

Background  
The Environment Canterbury (regional council in Canterbury, New Zealand) prepared the 

guidelines for contaminated site management on behalf of the ministry for the environment in 

New Zealand in 2001. The guideline is one of several documents in a series that all address 

contaminated site management issues. The New Zealand guideline is based on the Australian 

one but some adaption of the method has been made to better suit the political structure of 

New Zealand. The purpose of the guideline is to make the investigation, assessment and 

remediation of contaminated sites consistent throughout New Zealand. The guideline does not 

however, give any guidance to consultants performing the above mentioned actions and it 

covers reporting practice only. 

 

The method consists of five reporting stages; 

- Preliminary site inspection report (stage 1) 

- Detailed site investigation report (stage 2) 

- Site remedial action plan (stage 3) 

- Site validation report (stage 4) 

- Ongoing monitoring and management plan (stage 5) 

 

These steps are shown in fig 5, where stage 4 and 5 have been included in stage 3, as these are 

part of the remedial action plan. Depending on the outcome, the need of further investigation 

is determined. In New Zealand, the guidelines on the investigation, assessment, remediation 

etc. of potentially contaminated sites is adapted after what kind of contamination the site is 

subject to. Examples of contaminants are; gasworks, petroleum hydrocarbon and timber 

treatment sites. These guidelines have not been read and analysed, since it is the author‟s 

belief that these guidelines are much too specific while other national methods are general in 

their layout, meant to suit all types of potentially contaminated sites. 
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Preliminary site inspection 
Is further action required? 
 

Further action 

required 

 

Detailed site investigation 
Is further action required? 
 

No further action 

required 

Site remedial action 

plan 

No further action 

required 

 

NO 

 

 

 

 

          YES 

 

 

 

 

          

          YES 

    

NO 

 

 

 

          YES 

  

         

 

 
          Fig. 5. Model of the New Zealand method, based on Ministry for Environment (2001).  

 
Analysis SD aspects  
The following section shows how the perspectives were mentioned in the introduction and 

stage 1 of the method.  

 

Ecology;  

The ecology aspect of SD was frequently mentioned throughout the introduction and stage 1 

of the reporting stages. When mentioned, it was equally mentioned solely as in combination 

with other aspect, foremost the social aspect. In the document, the ecology aspect was 

mentioned firstly, given a seemingly higher priority than the other aspects. In the check list 

for stage 1, an example for how the ecology aspect could be mentioned was “Identify any 

known local information providing baseline information on soil and groundwater quality near 

the site”. 

 

Social; 

The social aspect was a bit harder to identify than the ecological one. When mentioned in the 

introduction and stage 1, it was more implied than written out and it was also mentioned in 

combination with the ecological aspect. One example is “List in order all past and present 

activities at the site which involve the storage, production, use, treatment or disposal of 

materials which could contaminate the site” where the human impact and history is implied to 

play a role in the assessment. 

 

Economy; 

As for the social aspect, the economy aspect is not clearly written out either. It is only implied 

in the check list sentence that potentially includes all three aspects, as described in the section 

below. 
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Integration of aspects; 

In the check list for stage 1 there are several points that do not directly address any of the 

three aspects of SD. The three aspects are however, implied in at least one of these check 

points; Assess the need for further investigation at the site, specifically with reference to the 

current and/or proposed land uses and/or the potential environmental impact.  

The ecology aspect is considered in the document, as the investigation identifies potential 

environmental impacts. Both the social and the economic aspect can be seen when current and 

proposed land use is mapped, since this covers history of human beings/society and 

development which is connected to economic activity.  

 

Analysis findings 
Throughout the introduction and stage 1 check list, it is clear that the main focus lies within 

the ecology aspect of SD. There is very limited mentioning of the other two aspects, and these 

are more implied and mentioned in combination with other aspects, foremost the ecology 

aspect. The result may vary from other methods since there is currently no general guideline 

for investigation/assessment of potentially contaminated sites in New Zealand.  

Australian method 
Analysis limitations 
For this analysis, the introduction and guideline (on ecological risk assessment) has been 

used. 

 

Background  
The Australian method for assessing potentially contaminated sites consists of several steps 

(National Environmental Protection Council, 1999). The method was developed in 1999 by 

the National Environment Protection Council. They also prepared the policy framework and 

assessment of site contamination flowchart; all these documents are suggested to be read in 

conjunction. The guideline on ecological risk assessment provides guidance in relation to the 

ecological risk assessment in the assessment of site contamination. The assessment of site 

contamination and guideline on ecological risk assessment claims that the purpose of the 

assessment or measure as it is referred to, is to ensure that a sound environmental 

management practices by the community and that the desired environmental outcome and 

adequate protection of human health is achieved. In order to do this, a preliminary 

investigation is performed. The preliminary investigation‟s result determines whether further 

assessment is needed or not. If needed, a detailed site investigation or a risk assessment is 

made. The work steps of the method are shown in fig 6, where laboratory analysis and 

interpretation are key for determining if further actions are required.  
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Preliminary 

investigation 

 

Laboratory analysis and 

interpretation 
Is further action required? 
 

Detailed site 

investigation 

Laboratory analysis and 

interpretation 
Is further action required? 
 

No further action 

required 

 

No further action 

required 

 

Risk 

assessment 

 

Develop remediation or 

management strategy 
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                               YES 

 

 

 

 

 

          YES 

  

NO 

 

 

 

          YES 

 

  

 

          
        Fig. 6. Model of the Australian method, based on National Environmental Protection Council (1999).  

 

Analysis SD aspects  
The following section shows how the perspectives were mentioned in the introduction and the 

guideline.  

 

Ecology;  

The ecology of SD is found throughout both the introduction and the guideline. It is the most 

mentioned of the three perspectives and given high priority. It is mostly mentioned solely but 

also frequently in combination with other aspects of SD, and the social aspect in particular. 

An example of how the ecological aspect is mentioned is; “It is a process which identifies the 

ecological receptors of concern, estimates the concentration that the ecological receptors are 

exposed to and, based on the magnitude of this concentration, determines whether the 

ecological receptors and ecological values may be at risk“.    

 

Social; 

The social aspect of SD is also frequently mentioned in both the introduction and the 

guideline. Mostly, this perspective is mentioned in combination with the ecological one, and 

when mentioned solely, it is almost always referring to human health, and the importance of 

human health is pointed out. The social aspect is mentioned almost equally much as the 

ecological aspect. An example, showing how the human health issue is prioritized and 

therefore the social aspect can be seen is “human health should be a primary concern when 
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assessing land use and exposure scenarios” found in the assessment of site contamination 

policy framework in the introduction.  

 

Economy; 

The economic aspect of SD is least mentioned in the two documents. When mentioned, it is 

often in combination with either one or the two other aspects. In the section schedules to the 

measure it is said that “Site investigators should obtain and consider all site information 

available to minimise the number of site visits and costs associated with the mobilisation of 

field investigation teams”.  

 

Integration of aspects; 

There are several times in the introduction and guideline where more than one aspect of SD is 

mentioned together. In the guideline, when talking about receptor identification, all three 

aspects are mentioned; “The concept of acceptable (or unacceptable) ecological risk is 

developed in terms of protecting ecological values. It prompts the identification of local 

species, communities and ecological processes that may be of ecological value, taking into 

consideration societal relevance, ecological and economic significance”.  

 

Analysis findings 
Although all three aspects of SD can be found in the introduction and guideline, the priority 

each aspect is given varies. In the introduction and guide, much priority is given to the 

ecology and social aspects of SD. These two aspects are frequently mentioned both solely and 

in combination with one another. The economic aspect is more rarely seen mentioned solely 

and it is not nearly as mentioned as the other two aspects.  
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From theoretical guidelines to practical work – lessons 
learned (Swedish MIFO method, Phase 1)  
 

As mentioned in the method, the author performed the first phase of the Swedish method 

during an internship at SCA Östrand, Sweden. The work was part of a larger project and aim 

within SCA Östrand and Sundsvall municipality in order to reach the national environmental 

goals as described by the Swedish Government. The project aims needs to be reached before 

the end of 2010 (Sundsvalls kommun, 2008; Sundsvalls kommun, 2007; Environmental 

Objectives Council, 2009). The work of performing the initial surveying/site assessment 

included searches in various archives, from the royal library, town libraries and SCA‟s own 

industry archives to local newspapers archives, interviews with former employees, search and 

conversations with employees at Sundsvall‟s municipality. Besides historical site information, 

several maps and photos were searched for and used in the final report.  

 

Ecological aspect;  

The ecological aspect was given much focus, for example the soil, ground water and air 

quality were assessed after a site investigation. Care was taken to run-off sites and 

surrounding areas that could potentially be affected by contamination. Any sensitive 

areas/protected areas nearby were given extra attention. Historical land use was mapped.  

 

Social aspect; 

The social aspect of SD could be seen when the history of the site was mapped. All social 

activity in the area, both historic and present, needed to be considered. Examples of this were 

the presence of a shooting runway and other recreational activities on the site and in its 

surrounding areas.  

 

Economic aspect; 

In the guidance, the economic aspects of SD were pointed out. It was for example made clear 

that the outcome of the initial survey/assessment would be of great importance to determine if 

further investigation was needed or not. When or if further investigation or sampling on the 

site is recommended, economy is a limiting factor both in time and amount of further work 

that can be performed. The whole project of performing the method depended on the 

economic aspect as the time limits were set due to this, as well as recommendations for 

continued investigation. 

 

Integration of aspects;  

In cases where further investigation is needed, the initial survey/assessment can be both time 

and resource saving if performed correctly. All three aspects are integrated when further 

actions are recommended as they are all both the reasons to, and part of what should be 

further investigated. When further investigation is suggested, the following work can be 

optimized so that potentially needed samples for laboratory analysis already have been 

pointed out in the initial survey/assessment. The kind of chemicals and/or samples that should 

be taken is based on the site history. This is both time and resource saving, like previously 

mentioned. The ecological and social aspects provides an indication of what samples that 

needs to be taken, and the economic aspect provides the possibility and limitations of the 

sampling work and laboratory analysis.  
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Since the author had no previous experience of the method and successfully performed the 

first part (phase) of the method, it is the author‟s belief that the method is user friendly. Some 

advantages are the recommendation of potential information sources, the pre-filled examples 

of forms and how these could look, the non-technical language and availability of the method. 

Another advantage is that the end result is easy to grasp even for a broader audience and 

decision-makers without deeper knowledge in the area. One disadvantage that the author 

found with the method is that only limited amount of help is provided when there is a lack of 

information within a field or area. Any uncertainties should, according to the method, be filled 

in but marked with a question mark, and this is to limit the loss of potentially important 

information. But when no information at all is available the form is just left blank, and there is 

no comment about how to handle this particular lack of information when dealing with the 

overall evaluation of the site. During the work, it became clear that the work included all three 

aspects of SD and therefore was consistent with the main goal of achieving a “non-toxic 

environment” and sustainability ideas. 
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Discussion  
The definition of SD is still debated today, more than 20 years after being defined by the 

World Commission on Environment and Development. Shi (2004) offers some criticism on 

the subject, as he says that SD really is a „trans-science‟ problem. By this he means that 

questions about the problem are often asked by scientists but the answers is not entirely up to 

science itself. Ciegis et al. (2009) claim that according to their analysis, none of the hundreds 

of SD definitions they found in literature included all aspects of the concept, and do therefore 

not provide an ideal understanding of it. Seghezzo (2009) argues that finding and agreeing on 

a single definition of SD is not only impossible but at the same time offensive. The reason for 

this problem can be found in the nature of the concept SD, as it dependens on many cultural 

and natural characteristics. Instead of finding just one definition, he claims that these various 

definitions and visions of SD could coexist. This would add new insights and analysis 

frameworks that in turn could lead to a better understanding of what is sustainable and what is 

not, both for regions and processes.  

 

Throughout this work, it has become clear that the integration of aspects (sometimes referred 

to as dimensions) is important when working towards SD. The importance of integration is 

found in several recent articles on the subject. Ciegis et al. (2009) sees SD as something that 

should strive for an economic and social development that at the same time is compatible with 

environmental protection. Shi (2004) also points to the importance of integration of the 

aspects. He thinks that the management and policy issues can lead to a new conceptualisation 

of development that takes resource and environmental limits into consideration. This can be 

reached if human behaviour as well as ecological and economic systems is integrated in the 

work. Furthermore, Shi (2004) argues that ecological economics play an important part as 

they have the ability to include the ecological dimension in planning practices of 

governments. At the same time, the ecological economics can integrate the ecological and 

social aspects with the economic one. Ross (2009) points to the risk of favouring a high 

economic growth even though the intention might have been to integrate the aspects 

environment, society and economy. This can be the case even if the aspects are seen as 

interdependent.  

 

The amount of importance and attention the three aspects of SD gets in the Swedish method 

varies. This can be seen mostly in the social aspect, which is given the highest priority of the 

three aspects. Besides being frequently mentioned throughout the introduction, guideline and 

phase 1 of the document, it is clear that this aspect is something that is given much attention. 

For example, when decisions about whether to take further action or not in contaminated sites 

are made it is common to base the decision on the total amount of nature and/or resources that 

will be affected by the contamination (Forslund et al., 2006).  

 

When the assessment is about the social aspect, and human health in particular, there is no 

need for quantitative numbers in order to take further action, one single person that might be 

affected by the contaminated site is enough to make these decisions. The economic aspect, 

which could in many ways be determining for the whole work in terms of budget and time 

limitations is not mentioned as much as the other two aspects. The aspect is not often written 

out but more implied. This can be a disadvantage, since numbers and economic factors are a 

common way of communicating and showing the importance of actions when the site is 

potentially contaminated. It can also be beneficiary to show different cost alternatives contra 

benefits when explaining the situation to a municipality, industry or other regulator.   
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All this was confirmed in the case study, as it showed that more attention and priority was 

given to the ecological and social aspects of SD. Something that became clearer however, was 

the practical side of the economical aspect. It became important for the process and the result 

of the phase 1 investigation showed if further work and/or assessment of the site were needed. 

This has a direct linkage with resource use, planning and costs. The case study also showed 

that the method was user friendly, as the author who was new to the method successfully 

performed phase 1. The great quality of the guidelines have been confirmed in a report by 

Gustavsson & Nilsson (2003) where they claim that the end results and risk classifications can 

be compared regardless of who the investigator behind the work is, and therefore the 

guideline is user friendly. 

 

The two aspects ecological and social are often mentioned together, and due to this, a more 

integrated approach is seen when dealing with these aspects, as they are not always treated 

separately. It is very important that the economic aspect is more integrated with the other two 

aspects; it should be written out clearly and not just implied in the document. The author is 

aware that the end result could have been different, especially with regards to the economic 

aspect, if the whole Swedish method had been analyzed. Even so, all three aspects should be 

mentioned equally if they are meant to have the same importance in order to reach the goal. 

Therefore, the economic aspect should have been present in the introduction, guideline and 

phase 1 of the document alongside with the other two aspects, but this was not always the 

case.  

 

With this in mind, it can still be argued that the Swedish method does take all three aspects of 

SD into consideration. Even if the aspects are not given the same priority they are all still 

mentioned and taken into consideration. The social aspect is given most importance and 

mentioning, followed by the ecological aspect and last, the economic aspect is given least 

importance. It is the author‟s belief that the different aspects of SD need to be more integrated 

with one another. This is vital when trying to deal with the problems associated with 

potentially contaminated sites and at the same time also suitable for trying to reach the 

Swedish EPA‟s goal of a non-toxic environment. Mineur (2007) argues that Sweden is one of 

the most successful countries in Europe and the world when it comes to implementing and 

using SD politics at a national level, that also have effects on both regional and local levels. 

This argument can be supported by the ranking made by Udo & Jansson (2009) as Sweden 

rank second best out of 112 nations, based on the nations SD capacity performance. It should 

be noted that this ranking is based on a slightly different approach to SD, as they rank social 

sustainability, environmental sustainability and technological sustainability. 

 

The integration of aspects has started with the social and ecological aspect in the method, but 

further work is needed to integrate the economic aspect with these two. The integration of the 

social and ecological aspects is a start of a more holistic approach, and it should therefore be 

more sustainable in the long run. The aspects need to be more integrated with one another, 

even if partially assessed separately throughout the work. The Swedish method has the 

advantage of being adaptable and used nationwide, as the method is general and covers the 

key issues but can also be site specific. In the report, Gustavsson & Nilsson (2003) could see 

that the Swedish method had been used correctly as each object inventory had been made with 

considerations to local varieties and differences, something that is very important in the 

method.  

 

The other national methods that have been analyzed in this thesis have all shown that they 

take the SD aspects into consideration, even if the degree of this varies between the methods. 
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Some have a more integrated approach, where the three aspects are often interacted and 

connected in one way or another. Examples of this are the methods found in UK (England and 

Wales) and Norway. In these two methods it is more common for all three of the SD aspects 

to be addressed simultaneously and not separately. It is the author‟s belief that when the 

aspects are integrated like in these methods, there is less likelihood that one or two of the 

aspects will be given less priority or even partially neglected in the process. The integration of 

the aspects indicates that the methods have a holistic ground view of the problem with 

potentially contaminated sites and the assessment of these. The countries over all SD capacity 

performance, as ranked by Udo & Jansson (2009) is consistent with the high ranking of this 

thesis, as they rank nr 1 (Norway) and nr 11 (United Kingdom) out of the 112 nations. 

 

The Australian, New Zealand and Canadian methods were all more likely to prioritize either 

the social or the ecological aspect of SD than the other aspects. The social and ecological 

aspects were often prioritized when there was an absolute risk to human health or the 

environment. The Australian and Canadian mentioned the economic aspect more than the 

New Zealand method. Few of the methods mention how the projects (investigation and 

assessment of the sites) should be financed. Perhaps the funding of the work is treated 

separately, in other governmental or regulatory documents but it could be useful information 

to have in the method introduction as well, especially if the reader is someone that has limited 

knowledge within the area. Conclusions drawn from these findings should however be made 

carefully. Important aspects are sometimes considered to be obvious and/or essential parts of 

the documents and mindset behind the documents and are therefore not written out or only 

implied even though their given importance. Even though these countries does not mention 

and consider the three aspects of SD on the same level as Norway and United Kingdom 

(England and Wales) they too rank high in Udo & Janssons (2009) ranking. Canada being 

ranked nr 4, Australia nr 6 and finally New Zealand ranked nr 8.  

 

Even though only three methods from European countries were analyzed in this thesis, the 

four steps mentioned in the introduction; Preliminary survey, Preliminary investigation, Main 

site investigation and Feasibility study and remediation investigation, can clearly be seen in 

all these (European Environment Agency, 2002). They may not have divided their own 

method into four steps, but the content is similar. The reason for these key steps is that the 

European Environment Agency (2002) wants the member states “to support sustainable 

development and to help achieve significant and measureable improvement in Europe‟s 

environment through the provision of timely, targeted, relevant and reliable information to 

policy-making agents and the public”. By using the same key steps, each country can keep 

their individual data-management system and strive to have the same framework. At the same 

time, according to Apitz (2008), several strategies, recommendations, agreements and 

directives have been established and accepted in the EU, something that indicates a more 

holistic environmental management approach, drifting away from the sectoral-based approach 

that has previously been used. 

 

Outside of Europe and EU, the methods sometimes have similar approaches and are or have 

been inspired of one country specific method (as can be seen for example with Australia and 

New Zealand, where New Zealand used the Australian method) and then adapted and changed 

after country specific laws etc. The National Environmental Protection Council (2006) argued 

that similarities can be seen between the Canadian and Australian policy framework. Since 

the New Zealand method is built upon the Australian one, one can assume that the New 

Zealand policy framework also shares similarities with these two countries. Apitz (2008) also 
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claims that the use of ecological risk assessment that already is well known and used in North 

America are becoming more common in Europe as well.  

 

However, Apitz (2008) argues that Norway is a bit of an exception in Europe, due to the fact 

that the methodology addresses risk-based remedial decision frameworks from a local and 

site-specific solution perspective. The analysis in this thesis does not cover the remedial 

decision frameworks, but this is an example that illustrates the limitations of the thesis as it 

only analysed parts of each method, and the end result could have been different if the whole 

method had been analysed. Several of the methods analysed does allow for the assessment to 

be site specific, for example Sweden and Canada. With regards to all the criteria mentioned 

above, it is the author‟s belief that some methods are more sustainable than others. When 

the three aspects of SD are taken into consideration, there should be a greater chance of a 

successful end result that has a long time perspective. The analysis has shown that there are 

some methods where the three aspects have been more integrated with one another. These 

countries are considered by the author to have a more SD-friendly method. The countries are; 

The United Kingdom (England and Wales) and Norway. The other methods can also be seen 

as addressing SD aspects to a certain degree, but they are less integrated than in the UK and 

Norwegian methods, and therefore considered less suitable from an SD perspective. These 

countries were; Sweden, Australia, Canada and New Zealand.  
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Conclusion 
This analysis has shown that there are differences between the national methods for investing 

and/or assessing potentially contaminated sites. Some methods have a more integrated way of 

addressing the aspects of SD, while others treat the aspects more separately. The Swedish 

method does take all three aspects into consideration and can therefore be said to be suitable 

when working towards SD. The suitability of the other methods when working towards SD 

varies from method to method, it can however be said that all methods does take the SD 

aspects into consideration. Based on how the aspects of SD have been mentioned in the 

documents, the author has found that the methods that are more appropriate when trying to 

reach SD in the long run, are the methods used in the United Kingdom (England and Wales) 

and Norway.  

 

- All the analysed national methods are also considering the aspects of SD 

- The most suitable methods, from a SD perspective, are the methods used in the UK 

(England and Wales) and Norway. 

- Differences can be found between the theoretical and practical analysis of the Swedish 

method, as the priority and consideration towards the aspects varies. In theory, more 

focus is in ecological and social aspects whereas in practical work, more attention is 

given to the economic aspect.  
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Appendix 1 
Modified from George (1999) 

TABLE 2. Assessment Criteria for Sustainable Development in Industrial Countries 
 

Principles:    Criteria: 

Intragenerational equity   1. Have all groups or individuals affected by the 

(local/national)   project been identified, and have the impacts on them 

   been assessed, using a full social impact assessment 

   where appropriate? 

   2. Will the EIA report be published and made readily 

   available to all members of the public? 

   4. If indigenous people or other minority groups are 

   affected, have suitable provisions been made for their 

   participation in project decisions? 

 

Intragenerational equity   6. Have any potentially critical ecosystem factors that 

(preliminary)   may be affected been identified? 

   7. Has the risk of serious or irreversible damage 

   arising from any such impact been satisfactorily 

   assessed, using risk assessment techniques if 

   appropriate? 

 

Intergenerational equity   10. Has the natural capital that the project will  

(weak sustainability)  convert into other forms of capital been identified? 

   11. Has an appropriate socio-economic appraisal 

   been carried out? 

 

Biodiversity    14. Does the assessment quantify any natural habitat 

   that will be lost which is important for species 

   conservation? 
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Appendix 2 
Based on Boolsen (2006) translated from Swedish by the author. For this analysis, the steps 1, 

2 and 5. 

Choice of text(s) – for example an interview  

1. Dividing the text into smaller parts – segments- according to a determined, superior 

classification system, for example dividing the interview into  

a) Education 

b) Work 

c) Family 

d) Friends 

2. Thereafter, every segment is labeled, concepts and headings that refers to the different 

parts of the segment, for example in segment a) one could find the concept “wishes 

and possibilities” that includes; 

“… I would like…” 

- “… my parents would like…” 

- “… my teacher says that…” 

3. The concept above can be combined into categories.  

- Positive factors 

- Negative factors 

- Neutral factors 

4.  The categories are codes. Besides the given verbal etiquette the categories are often 

given a number value. The result could look like the following; 

- Code # 1: positive factors 

- Code # 2: negative factors 

- Code # 3: neutral factors 

5. The whole text is coded with the constructed codes; the whole interview is read and 

marked with code number and name. Every code is one observatory part. It can be 

defined as; 

- Physical: where is it written? What rows does it involve? 

- Theoretical and by subject: What theory is it connected to? Which variables is it 

connected to? 

- In relation to: How does it relate to other codes – like superior, subordinate etc. 

- Syntactically: Does the sentences include “and”, “or”, “but” or “not”? 

6. The coding process can be facilitated with a computer program. The central functions 

are; marking, seeking and finding and copy and paste.  
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