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1. Objectives

The aim of the report is to:
· Define sustainability, environmental impact, logistics and transportation and the environment
· Examine how transportation and the associated environmental impacts have increased
· Use a PESTLE analysis to assess the factors affecting an organisation, with a focus on the environmental factors
· Evaluate the impact of air pollution from transportation emissions on the environment, on acid rain and on water quality



















III
2. Introduction
This report examines the importance of sustainability. Consideration is given to the rapid development of transportation and how it reduces distance, enables economic growth and facilitates socioeconomic advantages, but also how it impacts negatively, for example, from emissions, on the environment. 
The PESTLE analysis in the report will focus on the environmental factors, which include emissions. The emissions from all forms of transportation affect air quality, which has an impact on human health. 
The report also evaluates how transportation emissions affect water quality standards and contribute to the generation of acid rain, which is a worldwide pollution problem, resulting in damaging outcomes on the environment. 
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3. Main Body 
3.1 – Sustainability 
Although there is no commonly agreed definition on the meaning of sustainability, there are many alternating views (Globalfootprints, 2018) on what sustainability is and how it can be attained.  However, the original definition of sustainable development is generally deemed to be "Development that meets the needs of the present without compromising the ability of future generations to meet their own needs." (Bruntland Report for the World Commission on Environment and Development, 1992). 
(The Permaculture Research Institute, 2018) Sustainability is important in terms of maintaining quality of life for the world’s population. Not addressing sustainability, could lead to lack of fossil fuels, the extinction of many animal species, running out of lumber and causing irreparable damage to the atmosphere. Environmental protection strategies support the creation of a sustainable ecosystem as negative effects could be reduced and actions that impact positively on the environment are accentuated. 
3.2 – Environmental Impact 
Environmental impact can be defined as “the impact on the environment created by an industry, service, plan, or project.” (CollinsDictionary, 2018). 
3.3 – Logistics 
Logistics is described as the “Planning, execution, and control of the procurement, movement, and stationing of personnel, material, and other resources to achieve the objectives of a campaign, plan, project, or strategy. It may be defined as the 'management of inventory in motion and at rest.” (BusinessDictionary, 2018). 
3.4 – Transportation and the environment 
The development of swift means of transportation has reduced distances but, as a consequence, has had a negative impact on the environment. A range of organisations, including national and governmental, are participating in the debate surrounding environmental impact by developing their own strategic plans. (GeographyNotes, 2018).
The relationship between transportation and the environment can be viewed as a contradictory. Transportation enables economic growth and socioeconomic advantages. The constantly developing transportation activities are, for example, supporting mobility requirements for both cargo and passengers. On the other hand, transportation activities can have a negative environmental impact, for example, emissions. Therefore, society requires transport development but needs to consider strategies to deal with the long-term side effects. (TheGeographyOfTransportSystems, 2018). 
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(TheGeographyOfTransportSystems, 2018) states that, with the rapid development in passenger and cargo mobility, transportation and the associated environmental impacts have increased. There are three categories in which these impacts fall. Direct impacts take place when there is direct interaction between a transportation activity and environmental, economic or social element. For example, emissions and congestion have direct harmful effects on both the environment and society. Indirect, or secondary impacts, can have greater negative influences but are sometimes difficult to determine. For example, particulates in a combustion engine are indirectly related with respiratory issues, as they contribute to this medical condition. Cumulative impacts take into account the frequently unforeseen and diverse effects of direct and indirect impacts on the environment. For example, climate change is the cumulative impact of many factors, including transportation, as “15% of global CO2 emissions are attributed to the transport sector.” (TheGeographyOfTransportSystems, 2018). 

3.5 – PESTLE Analysis 
An organisation can include a PESTLE Analysis in their strategic plan to enable them to identify, understand and analyse the varying factors which may affect the environment and, provide direction in terms of achieving goals. Factors affecting an organisation are categorised under six headings, political, environmental, social, technological, legal and economic, in the PESTLE Analysis. Although all factors are equally important, are interrelated and influence the environment, this report will focus on the environmental factors. (PestleAnalysis.com, 2018).
(PestleAnalysis.com, 2018) Claims that environmental factors are associated to the immediate environment and, the growing importance of corporate sustainability responsibility, has seen the environmental element becoming more important. These factors can include, emissions, noise and recycling procedures. 
[image: ]
(Figure 1, PESTLE Analysis, Jodi Emanuelli, 2018) 
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3.6 – Air pollution from transportation emissions and its impact on the environment
(TheConversation, 2018) States that air pollution has long been recognised worldwide as a major issue. The Industrial Revolution in the late 18th Century witnessed the use of coal, both in homes and industry, which led to an increase in pollutant emissions. Through the 19th and 20th centuries, smog periods were common occurrences in inner cities in Britain, resulting in poor air quality. Following the London Smog 1952, actions were taken to reduce pollution from homes and industries in an endeavour to protect health. 
In recent years pollutant emissions from motor vehicles has impacted negatively on our air quality. Pollution monitoring is indicating that cautious actions are required to protect the environment and, for future generations, maintain quality of life. As the number of motor vehicles on the road in the United Kingdom, (Statista, 2018) and other countries, continues to increase, advances in technological development are important in terms of attempting to alleviate the pollution issue. One strategy is to encourage car sharing and the use of public transport to minimise the pollution created. 
Number of cars on the road in the United Kingdom (UK) between 2000 and 2016 (in millions)
[image: ]
(Figure 2. Number of cars on the road in the United Kingdom (UK) between 2000 and 2016 (in millions), Statista, 2018)
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All forms of transportation, including road vehicles, aircraft, trains and marine engines, are sources of pollution in the form of emissions, which affect air quality and ultimately cause harm to human health. (Rushton, Croucher and Baker, n.d.)  These sources of pollution include carbon monoxide, nitrogen oxides, lead and particulate matters, such as dust. Particulate matter “is the general term used to describe solid particles and liquid droplets found in the air. The composition and size of these airborne particles and droplets vary. Some particles are large enough to be seen as dust or dirt, while others are so small they can only be seen using a powerful microscope. Two size ranges, known as PM10 and PM2.5, are widely monitored, both at major emissions sources and in ambient air.” (Epa, 2018) 
Toxic air pollutants can be linked to, for example, cancer, cardiovascular and respiratory diseases. When inhaled, carbon monoxide lessens oxygen in the circulatory system and Nitrogen dioxide emissions from transportation increases the threat of respiratory issues. (Hamra et al., 2014) conducted a case study which demonstrated that, due to inferior air quality in 1990, 2.91 million people died. For the same reasons, the number of people who died in 2010 reached 3,22 million. Further to this, 7% of the deaths could be associated to the cancers, for example lung cancer, resulting from particulate matter.
European legislation has been utilised to regulate the quantities of pollution produced by industry and transportation since the 1970’s. European commission directives have been introduced to limit, for example, emissions of carbon monoxide, and to establish health limits for air pollutants, such as, particulate matter. As a result, “the UK Government passed the Environmental Protection Act (1990) and the Environment Act (1995), bringing many smaller emission sources under air pollution control by local authorities for the first time, and providing a new statutory framework for local air quality management. In 1997 the National Air Quality Strategy was published which sets air quality standards and targets for the pollutants of most concern”. (Defra, 2012). 
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There has been a long term decrease in the emissions of all air pollutants in the United Kingdom, as shown in the below graph.[image: E:\Capture.PNG]

(Figure 3. Defra National Statistics release: Emissions of air pollutants in the UK, 1970 to 2016, Department for Environment food & rural affairs, 2018)
Therefore, as evidence referred to above determines that emissions have a negative impact on the environment and health, the above graph by the Department for Environment demonstrates that actions are being taken and the levels of emissions have decreased.  
3.7 - Air pollution from transportation and its impact on acid rain 
Cloud water mixed with acidic compounds, resulting from emissions through the burning of fossil fuels for energy and transportation, in the atmosphere generates acid rain, and this has damaging outcomes on the environment. Acid rain is a worldwide pollution problem, as acidic emissions are mobile. (ConserveEnergyFuture, 2018). 
Soil degradation is a consequence of the negative effects of acid rain. Soil chemistry and biology can very often be damaged or changed due to the adverse effects of acid rain. As a result, the soil loses its capacity to sustain plant life and microorganisms due to its inferior quality and composition. As acid rain infiltrates the soil it dissipates the nutrients trees require to flourish. The release of aluminum, created by acid rain, into the soil results in trees being unable to access water and, as a consequence, are susceptible to disease. Acid rain can lead to the underdevelopment and even demise of certain trees and vegetation. (Epa, 2017).  
6
Aquatic life-forms suffer the effects of acid rain as it can change the aluminum and Ph concentrations. This can lead to fish eggs unable to hatch and could result in the death of certain fish. As more water becomes acidic, survival conditions are not at optimum level and this can lead to a reduction in, or death of, aquatic life forms, such as, fish, aquatic birds and plants. There are certain lakes and rivers in, for example, Europe, that are labelled as ‘dead zones’, as they can no longer support life forms due to their highly acidic content. (Epa, 2017). 
(Epa, 2017) States that although acid rain may not have a direct impact on human health, the arid accumulations in the atmosphere, that create acid rain, can cause breathing difficulties and other respiratory issues. 
The corrosive effects of acid rain can lead to, for example, paints on certain surfaces peeling and metals corroding. Metals such as copper are corroded by acid rain, but limestone and marble are most highly affected and this can lead to damages on, for example, gravestones and statues. (EarthEclipse, 2018). 
[image: ]
[image: ]
(Figure 4. Total acid rain precursors from the construction industry in the United Kingdom (UK) from 2000 to 2015 (In 1,000 metric tons of SO2 equivalent) Statista, 2018)
Statistics in the above graph demonstrate that between 2000 and 2015 emissions have decreased and will therefore reduce the levels of adverse effects on the environment. 
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3.8 - Impact of transportation on Water quality
“While air pollution is the most visible and studied environmental consequence of transportation system, water pollution and wetlands issues are also of crucial importance in the transportation and environment nexus.” (TransportAndWaterPollution, 2000). 
(TheGeographyOfTransportSystems, 2018) Claims that the fuel, chemical and harmful particulates from transportation, such as, aircraft, trains and road vehicles, and transport activities have an adverse impact on the quality of water and general hydrological states. The emissions from marine transport, the demand for which is growing, and marine transport operations, such as dredging and oil spills, impact adversely on water quality. Dredging is crucial for generating and preserving depth of water required for shipping operations and accessibility to ports, but this operation has an adverse impact on the marine environment. Dredging generates polluted sediments and water, which in turn needs the availability of disposal sites and decontamination methods. Significant environmental issues result from waste produced by the processes of sea vessels or at ports and, this can be a danger to human health and marine ecosystems when expelled in waters. Oil spills, resulting from maritime accidents, are one of the most severe problems of pollution, as well as endangering marine wildlife. In addition, waste comprising of plastic and metals is not effortlessly biodegradable and will lay on the surface of the sea for lengthy periods of time, creating obstructions for maritime navigation. Ballast waters, needed to govern ship’s stability, can consist of invasive aquatic species, which will ultimately upset the natural marine ecosystem. 
(Epa, 2018) states that leaking underground storage tanks can cause contamination to the surrounding soil and surface waters, thus having an adverse impact on the environment. Early discovery of a leakage enables a suitable response, needed to ascertain the nature and volume released at the earliest time. 
The road salt used to provide safer conditions during inclement weather can a negative impact on the environment (Minnesota Pollution Control Agency, 2018). Water quality is affected, as road salt does not disintegrate but washes away into water outlets and ground water supplies and contaminates them. This can result in a human health issue, as the quality of drinking water deteriorates due to the added salt, and the salt travelling into streams and lakes can also harm aquatic animals and plants. When the salt sprays off the roads, in account of transportation activities, it can be transported up to six hundred and fifty feet and erode the soil, damaging vegetation and trees. 
However, (Europa, 2016) states that, various actions are taking place to reduce environmental impact from transportation activities and thus improve water quality standards. The EU water framework directive established new standards in October 2000 to enhance European water quality. 
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One of the standards to attain, centres around improvement policies for drinking water, bathing water and urban waste water. “Bathing water quality across the EU continues to be high. The percentage of bathing water sites meeting the minimum water quality standards (of at least sufficient quality) increased to 96.1 % in 2015. Testing and analyses between 2011-2013 show achievement rates of over 98.5% in meeting EU standards on clean drinking water”. (Europa, 2016). 
Another standard to attain involves waste water treatment. Improvements over the last twenty years are evident across Europe. A greater percentage of the population are now linked to waste water treatment services and the actual waste water is being treated to a higher standard. “Achievement rates in the EU-15 are in general very high, while, though improving, in Eastern and South-Eastern Europe the proportion of population connected to wastewater treatment is still relatively low compared to Central and Northern Europe”. (Europa, 2016).
Drinking water in the United Kingdom is clean and high quality as the law stipulates. A general clause requires that “Water is free from any micro-organisms and parasites and from any substances which, in numbers or concentrations, constitute a potential danger to human health.” (WaterUK, 2018) In compliance with United Kingdom and European standards, the drinking water in England and Wales 99.6% (reported July 2017), Northern Ireland 99.86% (reported August 2017) and Scotland 99.91% (reported August 2017). Therefore, it is evident that the strategies being implemented and actions being taken are having a positive effect on the environment and water quality in the United Kingdom. 
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Conclusion
Sustainability is important if quality of life for future generations is to be maintained.
It can be argued that, from a distribution perspective, the rapid development of transportation has advantages, such as economic growth, but the disadvantages of transportation emissions are that they impact adversely on the environment. However, as demonstrated in this report, strategies have been employed to impact on reducing the negative effects of transportation emissions, and, actions have been taken that impact positively on the environment. 
The emissions from all forms of transportation affect air quality, which has an impact on human health. This report demonstrates that there is legislation surrounding air quality being implemented, to regulate the quantities of pollution produced by industry and transportation, and strategies being employed are seeing the levels of emissions decrease. 
Transportation emissions can also affect water quality standards and contribute to acid rain, but (WaterUK, 2018) statistics highlight that, the processes being implemented and actions being taken are having a positive effect on the environment and water quality in the United Kingdom.
In conclusion, statistics in this report determine that in recent years, transportation emissions have decreased, which will reduce the levels of adverse effects on the environment. (Europa, 2016)
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