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Abstract: environmental indicators are usually key statistics and/or numerical values that summarise a given 

environmental issue (e.g., air pollution), and are also used to measure environmental performance and progress 

towards sustainable development. It has also played an important role in guiding and managing our world, both 

theoretically and practically. Such examples of environmental indicators are the atmospheric concentrations of 

air pollutants in cubic meters of air such as airborne particulate matter and ground-level ozone (a quality 

indicator). Therefore, changes in a quality of the environment can impact on human health, biodiversity and can 

have adverse economic consequences for sectors such as the tourism sector. In addition, the environmental 

performance index, means the resulting of a final performance scores for a variety of individual indicators (e.g., 

air quality). The aim of the present paper is to give an overview on the air pollution at EU-level in general and 

Ireland in particular, it serves as an introduction assessing air pollution and gives background on the policies of 

environmental protection and management (Air Quality Assessment and Management) for a variety of air 

pollutants. Finally, European air quality policy and management in general, have successfully reduced emissions 

of many air pollutants, and Ireland’s in particular, have significantly reduced emissions of Pb and smoke of coal. 
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1 Introduction 

Air pollution is one of invisible killers that affect the quality of public and environmental health. The most 

important air pollutants which will be discussed in this review are the particulate matter (PM), sulphur 

dioxide (SO2), nitrogen oxides (NOx), nitrogen dioxide (NO2), ozone (O3), lead (Pb), carbon monoxide 

(CO) and Benzene (C6H6). The main effects of air pollution can be summarised as: damage the human and 

environmental health, increase the acidification and eutrophication in ecosystems, decreased the 

agricultural crops and yield production, affects the climatic quality, damage to materials and buildings, 

etc. However, European countries have significantly reduced emissions of many air pollutants (such as 

SO2, CO, C6H6 and Pb) in recent decades. It was due to considerable successes in European air quality 

policy and management in reducing air pollution. While, in the cases of, PM, O3, NOx and NO2 are still a 

significant threat to human and environmental health. Therefore, an air quality is an important issue for 

public health, the economy and the environment [1]. The environmental quality, quality of life and 

economic development are interlinked and interdependent. This can be seen as a mutualistic relationship 

in which the environmental interests of society to maintain and improve the life quality and also, 

protecting the environment for the new generations. The balance between society and the environment can 

be changed by economic development and changing lifestyles [2]. In case of Ireland, preliminary totals for 

the 2006 census show that the Irish population has reached 4.239.848 persons [3]. While, census 2011 

results show that the Irish population has continued to grow strongly since census 2006, increasing by 

348.404 persons to 4.588.252 persons. This represents an increase of 8.2% over the 5 year period, an 

annual average increase of 1.6% [4]. This increasing has led to an increase in the level of spending on 

goods and services, and the possible environmental impact and damage. Moreover, economic and social 

well-being is closely related to the environment protection [5], therefore, any change in the economic and 

social fields leading to effects on the environment. Finally, human activities and economic growth, 

including industrial processes, agricultural activities, transportation, energy consumption and waste 

management, which are the major sources of air pollution. 
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2 Air Pollution 

It is well known that air pollution is one of the most serious environmental problems. Therefore, 

increasing pressures on the environment and increased environmental awareness has led to the need to 

take into account many interactions between all sectors of the economy and the environment. As with 

natural resources, it is desirable for the costs associated with pollution and environmental degradation 

(emissions) to be allocated in the accounting structure to the economic sectors responsible for them, in 

accordance with the accounts’ input-output framework. So, the production of goods and services has led to 

impacts on the natural environment. These impacts are particularly the depletion of resources and the 

production of waste returned to the environment. Further, pollution occurs when these wastes disturb or 

alter natural systems, such as air, which are important to human well-being. Furthermore, if the natural 

environment is understood as a stock of natural capital, and if its uses are considered to be services 

flowing from this stock, in principle the natural environment of economic activity can be used in the same 

way as the use of other types of capital (e.g., manufactured capital) and the products it raises. Moreover, 

there was no dispute about the importance of the natural environment to economic activity. Obviously, its 

role in resource provision, waste assimilation and in general maintain a habitable world is fundamental [6]. 

In addition, the environment-economy interactions (transformation processes) in simplified form, as 

physical flows of natural raw materials and residuals (contaminants/pollutants) between the economy and 

the natural environment can be seen in Figure (1). 

 

Figure 1 

Interrelationships between the Economy and the Natural Environment [6, 7] 

So, the main environmental cause of Europe’s early death is related to air pollution as recently quantified 

by several studies. World Health Organisation (WHO) and European Union (EU) estimated that more than 

400.000 early deaths/year relate to poor/bad air quality in Europe. Further, air pollution has significant 

impacts on human health, on ecosystems and buildings, also has a clear impact on climate, which cause 

climate change. Figure (2) summarise the key effects of the major air pollutants on health, on vegetation 

and the built environment, and on the world’s climate [8]. In Ireland, air quality remains the best in Europe 

and has shown significant improvement over the decades at local, national and European levels. Generally, 

Ireland has good air quality due to the Irish’s and European’s air policies and legislation, e.g., the 

introduced of the smoky coal ban in Ireland is a good example of a national change that has resulted in 

significant improvements at local levels. And also, the phase-out of Pb in petrol and the continuous 

improvement of vehicle emission reduction technologies are examples of European policy changes in 

improving air quality [9]. 

 

Figure 2 

Impacts of Air Pollution [8] 
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The state of air quality in Ireland for example is examined by comparing air quality monitoring results 

with air quality standards and limit values for a variety of air pollutants, which impact health and the 

ecosystem. As stated above, the most important air pollutants are; PM, SO2, NOx, NO2, O3, Pb, CO and 

C6H6, so, information on the concentrations of these pollutants is necessary to determine compliance with 

the standards and to formulate policies and strategies to control the emissions concerned of these 

compounds. Further, fossil fuel combustion is the main source of air pollutants e.g., PM, SO2, NOx and 

CO. Elevated concentrations of PM, SO2 and NO2 affect the upper respiratory tract and reducing lung 

function, while exposure to CO reduces the capacity of the blood to carry O2 [10]. For more detailed about 

the main sources of these air pollutants and the adverse effects of each pollutant on health and the 

environment see in O’Leary [11, 12]. Furthermore, air pollution is emerging as a key threat to human 

health and the environment. Therefore, as mitigation measures continue to reduce emissions of major 

pollutants from stationary combustion sources, transport in general, and road transport in particular, has 

become more important as a major source of air emissions in many countries [13]. The success of 

controlling/reducing air emissions (pollution control) associated with stationary combustion sources leaves 

emissions from road traffic (vehicle emissions) as the key threat to air quality in Ireland [14]. In general, 

air pollution is a complex problem, causes human disease and environmental problems [15]. So, under 

increasing numbers of population and economic growth, environmental problems are becoming more and 

more complicated due to excessive use of natural resources [16]. Nevertheless, the state of the Irish 

environment is generally good, because of proactive policies and large-scale environmental protection 

investments. This is recognised internationally: the Environmental Performance Index [17] which placed 

Ireland the 10
th

 out of 133 countries for environmental policies and the 7
th

 in the EU as listed in Table (1). 

Table 1 

Environmental Performance Index (EPI) Scores (0-100) [17] 

 

At European level, the EU Directives set out a European wide approach to the monitoring, assessment and 

management of air quality. The Directives (Daughter Directives) are included, strict standards for a variety 

of air pollutants. In Ireland, the Directives were transposed into Irish law with the air quality Standards 

Regulations 2002 and O3 in ambient air Regulations 2004. The EPA is the competent authority responsible 

for implementation of the EU Air Quality Directives in Ireland. The monitoring stations; in the cities are 

managed by local authorities, while in small towns and rural areas are managed by the EPA. In addition, 

air pollutants emitted in large cities and in industrialised areas, therefore, this transboundary pollution can 

be travelled and spread over national borders and over wide distances leading to environmental problems, 

acidification and eutrophication on ecosystems. Finally, the emissions of transboundary pollutants are 

controlled/regulated through a range of EU Directives, Regulations and Decisions as well as the United 

Nations Economic Commission for Europe, Gothenburg Protocol in Sweden on 30 November 1999 [18]. 
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3 Air Quality 

In order to improve air quality in Europe, the EU has acted at a number of levels to reduce exposure to air 

pollution through the EU’s legislation and directive, through policies and strategies, through cooperation 

with organisations responsible for air pollution, through authorities and non-government organisations at 

national, regional and international level [19]. 

3.1 Legislation; Standards Regulations and Directives of Air Quality 

Environmental pollution is the main challenge facing all countries in the world [16]. So, since the 1970s, a 

broad range of environmental legislation has been put in place to assess and manage air quality, and also 

to limit harmful emissions, improve fuel quality and integrate requirements for environmental protection 

in different sectors. The body of EU environmental law (environment legislation) is the amounts to some 

500 directives, standards regulations and decisions. Over this period, the level of environmental protection 

in most parts of Europe has improved, therefore, emissions of specific pollutants to the air, has generally 

been decreased significantly. On one hand, these improvements are to a substantial degree a result of the 

comprehensive environment legislation established at European level, and they are delivering a range of 

direct environmental, economic and societal benefits. On the other hand, these policy tools have played a 

significant role in decreasing concentrations of harmful pollutants e.g., SO2, Pb and C6H6 in ambient air 

quality. Nevertheless, major environmental challenges remain to be done, particularly with airborne 

pollutants e.g., PM and O3, which present significant health risks when limits are exceeded [20, 21]. 

Furthermore, an approach developed at European level is having a major bearing on air quality 

monitoring, assessment and management in Ireland. Council Directive 96/62/EC [22] on ambient air 

quality assessment and management (Air Quality Framework Directive) provides the framework for this 

new approach. The objectives of this Directive are summarised as the followings [10]: 

▪ to define and establish objectives for ambient air quality in the European Countries that will reduce 

harmful effects on human health and the environment; 

▪ to assess and manage ambient air quality in Member States on the basis of common methods; 

▪ to obtain information on ambient air quality and ensure that it is made available to the public and; 

▪ to maintain and improve ambient air quality [10]. 

According to EU legislation on air quality, Member States are required to divide their territory into zones 

for the assessment and management of air quality. The levels of air quality monitoring and reporting are 

also based on the defined zones according to Council Directive [22]. The zones (A, B, C and D) adopted in 

Ireland to meet the criteria for air quality assessment and management as described in the Framework 

Directive and Daughter Directives, so, these zones are shown in Figure (3) and the location (territory) 

designated of the four air quality zones are as the followings [23]: 

1. Zone A: Dublin City and environs; 

2. Zone B: Cork City and environs;  

3. Zone C: 16 urban areas with population greater than 15.000, and;  

4. Zone D: Represents the rural area and the remainder of the country [23]. 

 

Figure 3 

Zones for Air Quality Assessment and Management in Ireland [10] 
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Air quality in each zone is assessed and classified with respect to Upper Assessment Thresholds (UAT) 

and Lower Assessment Thresholds (LAT) based on the measurements over the previous five years [18]. 

Further, McGettigan [24] described the basic principles of the European Commission’s assessment and 

management approach as published by EPA [10]. Therefore, the assessment and management of air 

quality in zones is undertaken in relation to UAT and LAT, limit values and margins of tolerance, as 

specified in daughter Directives [25, 26, 27] for different pollutants [10]. The monitoring and assessment 

in any zone is determined mainly by population size and the air quality status (whether ambient air quality 

concentrations exceed the UAT, are between the UAT and LAT, or are below the LAT) of the zone. 

Therefore, the greatest monitoring effort applies where concentrations are above the UAT [10, 18]. 

In 2006, EPA mentioned that in the absence of significant reduction of NOx from the road transport sector, 

which have grown rapidly over the last decades, Ireland is unlikely to meet its commitments under the 

National Emissions Ceilings (NEC) Directive (2001/81/EC) by 2010 [28]. The strategies to achieve 

compliance with the EU Directive on NEC have reduced emissions of SO2, while the emissions of NOx 

are expected to remain high in the short term mainly in urban areas. Existing policies and measures are 

expected to maintain compliance with the ceilings for the other NEC gases [18]. Further, the NEC 

Directive [29] for certain pollutants sets upper limits for each Member State for the total emissions in 2010 

of the main pollutants such as SO2 and NOx (42 and 65 Kilotonnes respectively) as upper limits for 

Ireland’s [30]. In generally, transport, industry, power plants, agriculture and households all contribute to 

Europe’s air pollution. The main air pollutant emissions in Europe have declined since 1990, resulting an 

improved in air quality across the region. However, certain sectors have not sufficiently reduced their 

emissions in order to meet air quality standards, especially in urban areas [31]. 

European air pollution is a well-established environmental policy area; over a number of decades, these 

policies have resulted in decreased emissions of air pollutants [31]. However, air pollution is of concern 

since it seriously damages human health and the environment. The quality of Europe’s air - and Europe’s 

environment more generally - is protected by an extensive body of legislation, which has been informed 

by a continuously improving knowledge base [32]. In case of Ireland, the Air Quality Standards 

Regulations [33] transposed the Framework Directive [22] and the first two daughter Directives 

1999/30/EC [25] and 2000/69/EC [26], into Irish law and established new air quality standards for PM10, 

SO2, NOx, Pb, CO and C6H6 with those of the daughter Directives [10]. Further, in case of O3 Regulations 

2004 [34] transposed the third daughter Directive 2002/3/EC [27] which, dealing with O3 into Irish law. 

While, the fourth and final daughter Directive [35] established target values e.g., for cadmium and nickel 

in ambient air [11, 12, 18]. It was transposed into Irish law by February 2007, and also in ambient air 

Regulations 2009 (S.I. No. 58 of 2009). As well as, the EU’s Sixth Environment Action Programme [36] 

which set the long-term goal of achieving levels of air quality that do not give rise to significant negative 

impacts on human health and the environment [37]. 

The PM10, SO2, NOx and Pb are covered in the Directive proposals which summarised by McGettigan 

[38]. On the other hand, the Clean Air for Europe (CAFE) Program has been running by the European 

Commission since 2001. It has resulted in a new Air Quality Directive (2008/50/EC); this Directive 

introduces a limit value for fine particulate matter (PM2.5). The estimates presented in the European 

Commission’s proposal for a Clean Air Policy Package show that major engineering companies in the EU 

already earn up to 40% of their revenues from their environment portfolios [39]. 

The CAFE Directive [40] was transposed into Irish legislation by the Air Quality Regulations 2011 (S.I. 

No. 180 of 2011). This Directive (2008/50/EC) requires that Ireland must reduce its average PM2.5 

background concentration by 10% by 2020. Therefore, the decreasing of PM2.5 requires an integrated 

approach (e.g., National Emissions Reduction Target) across a number of sectors including transport, 

industrial and residential emissions to meet new standards for PM2.5 concentrations by 2020 [9]. According 

to the European Commission’s [41], there are a number of factors for the successful implementation of 

environmental legislation such as investment in capacity building and networking; review of monitoring 

systems; investment in the knowledge base; and, investment in information and communication [32]. 

3.2 Monitoring Networks and Assessment of Air Quality 

EEA noted that a clean air is an essential resource vital to human well-being [42]. The mission and goal of 

these air quality monitoring networks are to meet the Air Quality Standards Regulations for the protection 

of human health and the environment from hazardous and/or harmful air pollution which is both an 

environmental and a social problem [31]. In addition, UNEP stated that there is an urgent need to reduce 

air pollution levels in the world. Despite the fact that air quality measures have shown positive results in 
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some parts of the world, millions of people in developing and developed countries are dying annually due 

to long-term exposure to air pollutants [43]. 

Ireland has a small population and has good air quality, which means that a relatively small number of 

monitoring stations (e.g., fixed air monitoring stations, mobile monitoring units) are enough across the 

country (four specified zones; A, B, C and D) for implementation of the EU Air Quality Directives as well 

as for application of the new Air Quality Standards Regulations [10, 18]. For more detailed about 

sampling and analysis methods carried out by the mobile units for measurements of air pollutant 

concentrations (e.g., PM, SO2, NOx and Pb) see in McGovern and McGettigan [44]. 

Airborne Particulate Matter: includes dust, dirt, smoke and aerosols. So, PM is classified according to 

its aerodynamic size (PM10 and PM2.5), mainly due to the different health effects associated with particles 

of different diameters. It is generally accepted that measurements of these particle fractions are better 

indicators of suspended particulate matter in air, as it affects human health, than those provided by the 

currently used black smoke or total suspended particulates methods [38]. 

Ireland’s emissions of PM2.5 varied between 10.000 and 11.400 tonnes between 1990 and 2007. Emissions 

have subsequently decreased by 22% to 7.800 tonnes in 2012 [45]. While in case of PM10 concentrations 

in 2004 were significantly lower than in 2003 in Ireland [46]. In general, the highest levels of particulate 

matter are located in areas which affected by heavy traffic, mainly in urban areas. Therefore, the pollutant 

of particulate matter needs to be closely monitored and management plans to reduce this pollutant where it 

is occurs. More recently, in 2012 EPA [47] reported that the mean concentrations of PM10 at all stations 

across Ireland were below the annual limit value of 40 µg/m
3
. On the other hand, the CAFE Directive 

introduced mandatory monitoring of PM2.5. So, levels in Ireland are below both the stage one and stage 

two limit values of 25 µg/m
3
 and 20 µg/m

3
 in 2012 [47]. Additionally, PM2.5 levels in Ireland are below 

the EU limit value, however, due to the calculation of the average exposure indicator and the national 

exposure reduction target, Ireland is obliged to decrease its average PM2.5 concentrations by 10% by 2020 

[47]. Overall, EEA [48] stated that between 2000 and 2013, emissions of PM10 and PM2.5 in the EU-28 fell 

by approximately 19% and 18% respectively [48]. 

Sulphur Dioxide: SO2 is formed primarily from the combustion of sulphur-containing fossil fuels (mainly 

coal and oil), which will effects human health and the environment. O’Dwyer [49] mentioned that there 

were no concentrations recorded of SO2 more than the daily limit value of 125 µg/m
3
 or the hourly limit 

value of 350 µg/m
3
 as specified in 1999/30/EC Directive [25] at any station in Ireland in 2010 [49]. 

According to Lehane and O’Leary [50], Ireland achieved the emission ceiling of 42 Kilotonnes in 2009 

due to the large decrease in SO2 emissions in recent years [50]. Generally, SOx emissions at EU-28 

decreased by 87% in the period from 1990 to 2013 [48]. 

Nitrogen Oxides: Nitrogen emissions can have adverse impacts on the sensitive ecosystem due to 

acidification and eutrophication caused by N contamination in the air and water bodies [42]. So, the 

European Communities Directive 85/203/EEC [51] on Air Quality Standards for NO2 sets a limit value 

200 µg/m
3
 should not exceed no more than 175 hours in a full year. This has been adopted as the Irish air 

quality standard [52]. The NO2 was in compliance with EU Standards in 2007, and the annual average 

values recorded at all locations did not exceed the annual limit value of 40 µg/m
3
 this limit value set by the 

2002 Standards Regulations on Air Quality for human health protection [18]. More recently, in 2013, NO2 

values were below the annual limit value for all monitoring sites in Ireland [53]. Normally, high levels of 

NOx across in urban areas, while in rural areas NOx levels are low, mainly due to emissions from road 

traffic. In addition, the EU emissions from transport, energy and then industry are the main sectors which 

are responsible for NOx emissions. So, in case of transport sector reduced emissions of NOx by 39% 

between 1990 and 2009 while in cases of energy and industry sectors it decreased by 51% and 40% 

respectively. This is due to the European’s air policies and legislation such as the EU Air Quality 

Directives [42]. 

Ozone Depletion: O3 is formed by reactions between NOx, VOCs, and CO gases in the presence of 

sunlight and heat. Road transport and industrial are the main sources of O3 precursors [42]. O3 is a 

transboundary pollutant whose impacts mainly affect central and southern Europe during summer season 

[28]. In Ireland, the recorded of O3 levels are normally low [10] as specified in Council Directive 

92/72/EEC [54]. In general, the concentrations of O3 are strongly influenced by meteorological conditions 

[47]. All the exceedances occurred during the month of July and also, by a combination of transboundary 

pollution [12]. Additionally, at most European sites, the rate of O3 increase has slowed over the last 

decade, so at present O3 is decreasing at some European sites, particularly in summer months [8]. 

However, EU emissions of the air pollutants responsible for hazard and/or harmful build-up of O3 level 
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have declined significantly in the period 1990-2009 [42]. Finally, industrial emissions and vehicle 

emissions are an example of the major sources of NOx and VOCs, which are responsible for forming 

hazard and/or harmful ground-level O3. The problem of O3 pollution requires international cooperation 

through more mitigating efforts at the national and international level [31]. 

Lead: Pb is emitted as a result from petrol emissions in the air. Nowadays Pb levels are very low in 

Ireland [49] as defined in Council Directives 82/883/EEC [55] and 1999/30/EC [25] on a limit value for Pb 

in ambient air. So, there was a clear drop in Pb in Member States, according to the removal of Pb from the 

petrol, between 1990 and 2013, emissions of Pb in the EU-28 reduced by 92% [48]. Nevertheless, the 

reason for these reductions is mainly due to the phasing out of leaded petrol and/or introduction of 

unleaded petrol. 

Carbon Monoxide: The Directive (2000/69/EC) on CO [26] specifies a limit value of 10 mg/m
3
, which is 

applied to the maximum daily 8-hour mean concentration. The CO levels are low in Ireland [12]. 

Moreover, between 1990 and 2013, CO emissions decreased in the EU-28 by approximately 66% [48]. 

Benzene: Is one of the biggest pollution sources in the air due to the C6H6 combustion process. On one 

hand, Daughter Directive [26] specifies a C6H6 limit value of 5 µg/m
3
 based on the annual mean 

concentration. On the other hand, in 2013, C6H6 concentrations were not exceeded the limit value at any 

station in Ireland [53]. 

Here we can conclude that, Ireland has good air quality and remains the best in Europe. In general, from 

the above mentioned overviews of air quality assessment, including PM10 and PM2.5, SO2, NOx, O3, CO, 

Pb and C6H6 were all below the limit and target values set out in different Directives. However, levels of 

NO2 and PM2.5 in Ireland are remains of concern in some areas subject to transport, industrial and 

residential emissions. Overall, energy, transport, industry, power plants and agriculture contribute to 

Europe’s air pollution. Transport in general, and road transport in particular, remains a main contributor to 

poor air quality levels in cities (air quality problems) and health effects. As well as the promotion of diesel 

vehicles is contributing to air quality problems [20]. The increasing of diesel vehicles in European cities 

remains the main cause of high NO2 and PM concentration in urban areas [56]. So, road transport, and 

particularly diesel vehicles, is a major source of NOx and PM in EU cities [57]. Therefore, changes in the 

transport system, e.g., technological solutions (such as catalytic converters), promote the use of renewable 

sources (such as bio-fuels) and behavioural change are needed to reduce its harmful effects [20]. 

4 Conclusion 

Air pollution is the most widespread form of pollution that affects at local, regional and global levels. 

Generally, air, water and soil are the three main environmental compartments which are essential for the 

life on the Earth, therefore, in case of air, many of air pollutants can cause a variety of serious 

environmental impacts (i.e. acidification and eutrophication) reduce the quality of public health and 

climate. However, since the late 1970s, one of the main environmental policy concerns in Europe’s is air 

pollution [58]. 

EPA concluded that under the growing pressure from human activities and economic progress, the Irish 

environment remains with good quality and thus represents one of Ireland’s most important assets. High 

environmental quality is an important for good quality of Ireland’s life and supports the country’s 

attractiveness to tourism, investment that is suitable for the modern economy. Emissions of pollutants 

from road traffic are one of the main factors that reduced the air quality in Ireland especially in urban 

areas. 

Finally, as we know that air pollution reduced the environmental quality and human health especially by 

increasing the respiratory diseases, and highly impact on climate through the climatic changes, therefore, 

the effective action to control or reduce the negative effects of air pollution on our biosphere needs much 

to understand the major sources that cause air pollution, as well as formulate and apply strategic policies 

to control or reduce the emissions of air pollutants, also, exchanging information and the up-to-date 

knowledge of the local, regional and global air quality status and its effect on living and non-living factors. 



Óbuda University e-Bulletin                       Vol. 5, No. 1, 2015 

 

 – 232 – 

5 References 

[1] EEA (European Environment Agency): Air quality in Europe - 2013 report. EEA Report No 9/2013. 

EEA, Copenhagen. Luxembourg: Publications Office of the EU, 2013. ISBN: 978-92-9213-406-8. 

[2] Lehane, M., Le-Bolloch, O., Crawley, P.: Environment in Focus 2002 - Key Environmental Indictors for 

Ireland. EPA, Wexford, Ireland, 2002. ISBN: 1-84095-089-7. 

[3] CSO (Central Statistics Office): Statistical yearbook of Ireland. Published by the Stationery Office, Dublin, 

Ireland, 2007. ISBN: 0-7557-7193-1. 

[4] CSO (Central Statistics Office): Statistical yearbook of Ireland. Published by the Stationery Office, Dublin, 

Ireland, 2013. ISBN: 978-1-4064-2737-0. 

[5] EPA (Environmental Protection Agency): 2020 Vision - Protecting and Improving Ireland’s Environment. 

EPA, Ireland, 2006. ISBN: 1-84095-227-X. 

[6] UN (United Nations): Integrated Environmental and Economic Accounting. Handbook of National 

Accounting. Studies in Methods, No. 78. UN, New York, 2000. ISBN: 92-1-161431-7. 

[7] UN (United Nations): Integrated Environmental and Economic Accounting. Handbook of National 

Accounting. Studies in Methods, No. 61. UN, New York, 1993. ISBN: 92-1-161359-0. 

[8] EEA (European Environment Agency): Air quality in Europe - 2014 report. EEA Report No 5/2014. 

EEA, Copenhagen, Denmark, 2014. ISBN: 978-92-9213-489-1. ISSN: 1977-8449. 

[9] O’Dwyer, M., Delaney, K.: Air Quality in Ireland 2014 - Key Indicators of Ambient Air Quality. 

EPA, Ireland, 2015. ISBN: 978-1-84095-617-7. 

[10] EPA (Environmental Protection Agency): Ireland’s Environment 2004 - State of the Environment Report. 

EPA, Ireland, 2004. ISBN: 1-84095-134-6. 

[11] O’Leary, B.: Air Quality in Ireland 2005. Key Indicators of Ambient Air Quality. EPA, Ireland, 2006. 

[12] O’Leary, B.: Air Quality in Ireland 2006. Key Indicators of Ambient Air Quality. The report contains the 

results for the April 2005-March 2006. EPA, Ireland, 2007. 

[13] Duffy, P., Hanley, E., Barry, S., Hyde, B., Alam, M.S.: Ireland Informative Inventory Report 2015 - 

Air Pollutant Emissions in Ireland 1990-2013 Reported to the Secretariat of the UN/ECE Convention 

on Long-Range Transboundary Air Pollution. EPA, Wexford, Ireland, 2015. 

[14] Delaney, J., McGettigan, M.: Air quality and emissions to air report 2003. EPA, Wexford. Ireland, 2005. 

ISBN: 1-84095-147-8. 

[15] EEA (European Environment Agency): Understanding pollutants emissions from Europe’s cities: Highlights 

from the EU Air Implementation Pilot project. EEA, Copenhagen. Luxembourg: Publications Office of the 

EU, 2013. ISBN: 978-92-9213-386-3. 

[16] Awan, A.: Relationship between environment and sustainable economic development: A theoretical 

approach to environmental problems. International Journal of Asian Social Science, 2013, 3(3): 741-761. 

[17] Esty, D.C., Levy, M.A., Srebotnjak, T., de Sherbinin, A., Kim, C.H., Anderson, B.: Pilot 2006 

Environmental performance index. In: Collaboration with world economic forum Geneva, Switzerland and 

joint research centre of the European Commission Ispra, Italy. New Haven: Yale Center for Environmental 

Law and Policy, 2006, 356 pages. 

[18] EPA (Environmental Protection Agency): Ireland’s Environment 2008 - State of the Environment Report. 

EPA, Ireland, 2008. ISBN: 1-84095-274-1. 

[19] EEA (European Environment Agency): Effects of air pollution on European ecosystems. Past and 

future exposure of European freshwater and terrestrial habitats to acidifying and eutrophying air 

pollutants. EEA Technical report No 11/2014. EEA, Copenhagen, 2014. ISBN: 978-92-9213-463-1. 

[20] EEA (European Environment Agency): The European Environment - State and Outlook 2015: 

Synthesis report. EEA, Copenhagen, 2015. ISBN: 978-92-9213-515-7. 

[21] EC (European Commission): LIFE and Air quality. EC, Brussels. Luxembourg: Publications Office 

of the EU, 2014. ISBN: 978-92-79-38304-5. ISSN: 2314-9329. 

[22] CEC (Council of the European Communities): Council Directive of 27 Sept. 1996 on ambient air quality 

assessment and management (96/62/EC). Official Journal of the European Communities (OJEC), 1996, No. 

L 296. 

[23] Delaney, J., McGettigan, M.: Air quality monitoring; Annual report 2002. EPA, Wexford, Ireland, 2004. 

ISBN: 1-84095-131-1. 

[24] McGettigan, M.: Preliminary Assessment under Article 5 of Council Directive 96/62/EC. EPA, Wexford, 

Ireland, 2001. 

[25] CEC (Council of the European Communities): Directive 1999/30/EC of 22 Apr. 1999 relating to limit values 

for sulphur dioxide, nitrogen dioxide and oxides of nitrogen, particulate matter and lead in ambient air. 

OJEC, 1999, No. L 163. 



Óbuda University e-Bulletin                       Vol. 5, No. 1, 2015 

 

 – 233 – 

[26] EU., CEU (European Parliament and Council of the European Communities): Council Directive 

2000/69/EC of 16 Nov. 2000 relating to limit values for benzene and carbon monoxide in ambient air. OJEC, 

2000, L313. 

[27] EU., CEU (European Parliament and Council of the European Communities): Council Directive 2002/3/EC 

of 12 Feb. 2002 relating to ozone in ambient air. OJEC, 2002, L67. 

[28] EPA (Environmental Protection Agency): Environment in Focus 2006 - Environmental Indictors for Ireland. 

EPA, Wexford, Ireland, 2006. ISBN: 1-84095-201-6. 

[29] EU., CEU (European Parliament and Council of the European Union): Council Directive 2001/81/EC of 23 

Oct. 2001 on national emission ceilings for certain atmospheric pollutants. OJEC, 2001, L 309/22. 

[30] CSO (Central Statistics Office): Environmental Indicators Ireland. Published by the Stationery 

Office, Dublin, Ireland, 2014. ISBN: 978-1-4064-2751-6. 

[31] EEA (European Environment Agency): Air quality in Europe - 2015 report. EEA, Copenhagen. 

Luxembourg: Publications Office of the EU, 2015. ISBN: 978-92-9213-702-1. ISSN: 1977-8449. 

[32] EEA (European Environment Agency): Air Implementation Pilot: Lessons learnt from the 

implementation of air quality legislation at urban level. EEA Report No 7/2013. EEA, Copenhagen. 

Luxembourg: Publications Office of the EU, 2013. ISBN: 978-92-9213-399-3. ISSN: 1725-9177. 

[33] DELG (Department of Environment and Local Government): Air Quality Standards Regulations. S.I. No. 

271 of 2002. 

[34] DEHLG (Department of the Environment, Heritage and Local Government): Ozone in Ambient Air 

Regulations. S.I. No. 53 of 2004. 

[35] EU., CEU (European Parliament and Council of the European Communities): Directive 2004/107/EC of 15 

Dec. 2004 relating to arsenic, cadmium, nickel and polycyclic aromatic hydrocarbons in ambient air. OJEC, 

2004, L23. 

[36] EU (European Union): Decision No 1600/2002/EC of the European Parliament and of the Council of 

22 July 2002 laying down the 6th Community Environment Action Programme. OJEC, 2002, L242. 

[37] EEA (European Environment Agency): Towards a green economy in Europe - EU environmental 

policy targets and objectives 2010-2050. EEA Report No 8/2013. EEA, Copenhagen. Luxembourg: 

Publications Office of the EU, 2013. ISBN: 978-92-9213-401-3. ISSN: 1725-9177. 

[38] McGettigan, M.: Air Quality Monitoring. Annual Report 1997. EPA, Wexford, Ireland, 1998. 

[39] EC (European Commission): Communication from the Commission to the European Parliament, the 

Council, the European Economic and Social Committee and the Committee of the Regions: A clean 

air programme for Europe, COM/2013/0918 final, Brussels, 18.12.2013. 

[40] EP., CEU (European Parliament and the Council of the European Union): Directive 2008/50/EC of 

21 May 2008 on ambient air quality and cleaner air for Europe. OJEC, 2008, L152. 

[41] EC (European Commission): Communication from the Commission to the European Parliament, the 

Council, the European Economic and Social Committee and the Committee of the Regions: 

Improving the delivery of benefits from EU environment measures: building confidence through 

better knowledge and responsiveness, COM/2012/095 final, Brussels, 2012. 

[42] EEA (European Environment Agency): Environmental indicator report 2012 - Ecosystem resilience 

and resource efficiency in a green economy in Europe. EEA, Copenhagen. Luxembourg: Publications 

Office of the EU, 2012. ISBN: 978-92-9213-315-3. 

[43] UNEP (United Nations Environment Programme): UNEP Year Book 2014: Emerging issues in our 

global environment. UNEP Division of Early Warning and Assessment: UNEP, 2014. ISBN: 978-92-

807-3381-5. 

[44] McGovern, F., McGettigan, M.: Air Quality Monitoring Annual Report 2001. EPA, Wexford, Ireland, 2002. 

[45] CSO (Central Statistics Office): Sustainable Development Indicators Ireland. Published by the 

Stationery Office, Dublin, Ireland, 2015. ISBN: 978-1-4064-2756-1. 

[46] Delaney, J.: Ambient air quality in Ireland 2004. Air quality indicators report. Office of Environmental 

Assessment. EPA, Wexford, Ireland, 2005. 

[47] EPA (Environmental Protection Agency): Air Quality in Ireland 2012 - Key Indicators of Ambient Air 

Quality. EPA, Wexford, Ireland, 2013. ISBN: 978-1-84095-521-7. 

[48] EEA (European Environment Agency): European Union emission inventory report 1990-2013 under 

the UNECE Convention on Long-range Transboundary Air Pollution (LRTAP). EEA, Copenhagen. 

Luxembourg: Publications Office of the EU, 2015. ISBN: 978-92-9213-655-0. 

[49] O’Dwyer, M.: Air Quality in Ireland 2010 - Key Indicators of Ambient Air Quality. EPA, Wexford, 

Ireland, 2011. ISBN: 978-1-84095-420-3. 

[50] Lehane, M., O’Leary, B.: Ireland’s Environment 2012 - An Assessment. EPA, Wexford, Ireland, 

2012. ISBN: 978-1-84095-439-5. 



Óbuda University e-Bulletin                       Vol. 5, No. 1, 2015 

 

 – 234 – 

[51] CEC (Council of the European Communities): Directive 85/203/EEC of 7 Mar. 1985 on air quality standards 

for nitrogen dioxide. OJEC, 1985, No. L 87. 

[52] DoE (Department of the Environment): The Air Pollution Act 1987 Air Quality Standards Regulations, 

1988. S.I. No. 233 of 1987. 

[53] O’Dwyer, M.: Air Quality in Ireland 2013 - Key Indicators of Ambient Air Quality. EPA, Wexford, 

Ireland, 2014. ISBN: 978-1-84095-564-4. 

[54] CEC (Council of the European Communities): Directive 92/72/EEC of 21 Sept. 1992 on air pollution by 

ozone. OJEC, 1992, No. L 297. 

[55] CEC (Council of the European Communities): Directive 82/883/EEC of 3 Dec. 1982 on a Limit Value for 

Lead in the Air. OJEC, 1982, No. L 378. 

[56] EEA (European Environment Agency): Focusing on environmental pressures from long-distance 

transport. TERM 2014: transport indicators tracking progress towards environmental targets in 

Europe. EEA Report No 7/2014. EEA, Copenhagen, Denmark, 2014. ISBN: 978-92-9213-497-6. 

[57] EEA (European Environment Agency): A closer look at urban transport. TERM 2013: Transport 

indicators tracking progress towards environmental targets in Europe. EEA Report No 11/2013, 

EEA, Copenhagen, Denmark, 2013. ISBN: 978-92-9213-413-6. 

[58] Morrin, S., Smith, W.J., Timoney, D.J.: Improved Emission Inventories for NOx and Particulate 

Matter from Transport and Small Scale Combustion Installations in Ireland (ETASCI). EPA 

Research Report 149 (part 2 of 2). EPA, Wexford, Ireland, 2015. ISBN: 978-1-84095-587-3. 


