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[bookmark: _Toc151028616]1. Proposed Research Title
What are the impacts of the Sodium to LED Street lighting upgrade?
[bookmark: _Toc151028617]2. Abstract
This research will obtain further understanding of the various impacts that the recent street lighting upgrade from Sodium lamps to LED lamps featuring research and possible case studies from other projects carried out by internal and external bodies to further understand the process and effect on different locations and populations. There will also be primary and secondary data included to receive other views and real time data from online sources and the researchers own project.
[bookmark: _Toc151028618]3. Introduction and background
The researcher has been involved within the workplace to roll out an LED upgrade programme to replace all Sodium Street Lights in the county area as part of a money saving exercise. The researcher will gain knowledge on the impacts of this upgrade which will in turn benefit the employer going forward.
[bookmark: _Toc151028619]4. Aims and Objectives
The aim of this research project is to identify any impacts of the recent upgrade from Sodium to LED Street Lighting. These impacts could feature environmental changes or issues, if there is a noticeable difference on expenditure and maintenance of the upgraded lamps, if there is a need for LED lights and are they efficient for public needs. The researcher will aim to identify this by means of online research, which can involve other authorities or sectors that have undertaken the upgrade previously with any relevant findings that they have discovered. The researcher will also utilise any findings within the programme that they are a part of, and feature any positive and negative points to analyse if the upgrade was sufficient enough for money saving and for the environment.
Objectives
· Determine if it is cost effective to switch to LED Street Lights.
· Determining the efficiency of LED Street Lighting.
· Outline the environmental impact of the LED upgrade.

[bookmark: _Toc151028620]5. What does the researcher know about the topic?
The researcher has intermediate knowledge before undertaking the proposed research, this derives from being employed as a local government officer in the Infrastructure Management sector that is involved with Street Lighting management and being involved in undertaking of the LED lighting upgrade. 
[bookmark: _Toc151028621]5.1 Brief knowledge of cost effectiveness
While being employed by the local government sector the researcher has access to analyse and determine whether the upgrade to LED lamps have been cost affective so far in terms of energy cost savings compared to previous years or months, which will need to be relative for the research such as times of the year where street lights are on longer through darker winter times. The researcher is also able to confirm by means of research, whether the maintenance life of a LED lamp exceeds that of a sodium lamp and if they need to be changed less frequent due to failures or life expectancy. There is also material published online from other sectors that feature their results from switching to LED lamps that could be utilised for the research proposal.
[bookmark: _Toc151028622]5.2 Brief knowledge of efficiency 
To determine the efficiency of the LED lamps compared to previous installations, the researcher must analyse any data held in street lighting databases within the work environment which could include decreases in energy consumption or less part change intervals. The researcher could also survey local streets and ask residents if the new LED lamps are efficient enough in terms of light coverage compared to older installation, as well as surveying any areas which have lantern covers to stop light intrusion into properties. It is also possible to find a vast amount of information on the efficiency of LED lamps online through articles and other government surveys. 
[bookmark: _Toc151028623]5.3 Brief knowledge of environmental impact
The researcher has basic knowledge of the environmental impact of street lights including LED lights in general, for example light pollution. The researcher will gain knowledge on this particular topic by analysing research material available from online sources, there is a vast amount of research and evidence of light pollution which can be featured in this proposal. Other environmental impacts known to the researcher is the increase of blue light emitted from the LED which can affect sleep and harm wildlife.
[bookmark: _Toc151028624]5.4 Is it beneficial to the researcher to carry out this research?
It is beneficial for the researcher to undertake this research to further gain knowledge and understanding on the various impacts of the recent upgrade from previous street lighting installations such as sodium and halogen lamps, to the newer LED lamps. This will in turn help the researcher in their current role better understand the position of moving over to the LED lamps and why, as well as accumulate positive impacts on their county by installation such as relaying back to customers any facts and research about the low energy costs and potential maintenance savings costs. On the other hand the researcher can also be more educated on the potential negative impacts of street lighting and specifically LED lamps causing impacts on the public and environment and possibly look to make a difference in their county by putting in different measures that can be explored with the research undertaken.
[bookmark: _Toc151028625]6. Methodology
Given the initial broad research into the realm of Street Lighting and the extensive upgrades undertaken by other authorities and contractors, the researcher will be able to access a vast amount of material from such articles produced from secondary data available online as well primary data from the given authority themselves if provided qualitative information. The researcher will collate both quantitative and qualitative information together to be able to produce the most informative insight into the impact of street lighting and the upgrade to more recent technology such as the LED lighting. 







[bookmark: _Toc151028626]7. Chapters
Chapter 1 – Introduction
Chapter 2 – Methodology
Chapter 3 – Literature Review
3.1 - Cost effectiveness of LED upgrade
3.2 - Efficiency of LED upgrade
3.3 - Environmental impacts of LED upgrade
Chapter 4 – Conclusion with Primary data (Cost data, interviews)























Chapter 3 – Cost effectiveness of LED upgrade
The cost effectiveness of converting the already existing sodium/halogen street lights to a newer LED lamp is documented in a few instances and have already been rolled out for a number of years in different counties within the United Kingdom. Depending on the number of street lighting assets a county has and the contractor that is nominated to carry out the mammoth task of mainly retrofitting the older lamps and lanterns into the newer LED format, this currency figure will vary quite largely between counties. 
According to the ‘State of the nation’ report in 2020 undertaken by the UK Roads Liaison Group, if there were £775 million of investment into the UK’s street lighting infrastructure to convert to LED there would be an estimated £6.8 billion in electricity cost savings which is an exceptional amount. There is also an estimate of a reduction in co2 emissions, it is reflected in the report that the LED conversion could reduce co2 emissions by a massive 5.1 million tonnes over the next 25 years and create/secure 9000 jobs in the lighting industry. With these figures outlined in the 2020 report, other financial benefits include a net present value of £2.3 billion for the investment and using a Green Book nominal discount rate of 6.09% will represent a return of £3.10 for every £1 of capital invested. The UK investment case for the conversion of LED street light replacements documents in this report have a short payback period of around 5-6 years with a significant annual electricity saving forecasted to be £125 million paired with lower estimated maintenance costings of £60 million each year. This will make a huge impact for local authorities who will be able to allocate such cost savings to improve infrastructure and become more effective in maintenance and preventative maintenance, this can involve allocating funds to life cycle planning and asset inspections to identify different areas that need to be focussed on in terms of repair and upgrade. If the cost savings are dealt with correctly by focusing on infrastructure upgrades and maintenance, this will prove improve the cost effectiveness of the LED upgrade even further by upgrading the whole infrastructure around it. 
Comparing electricity costs between the LED upgrade and traditional street lights are recorded generally using a 60 watt LED street light for one year is only 20% of the electricity cost of using a 250 watt sodium bulb street light for one year. The power that takes to run an LED street light is only ¼ of the power needed to run a sodium street light and with these two factors it shows how cost effective an LED light can be combined with its high life expectancy.
A brief comparison of two counties within Wales who undertook the upgrade to LED lights shows that;
Cardiff City Council has 23,750 street lighting assets to upgrade and maintain which would cost roughly £6.5 million to carry out, but in return it is predicted that the real-world money savings would average around £423,800 a year if the energy costs stay at the same rate. 
Comparing to Cardiff would be Pembrokeshire County Councils LED upgrade scheme which holds around 16,000 street lighting assets top upgrade and maintain with an upgrade cost of around £2.4 million with predicted savings of around £205,000 a year in electricity costs. 
This is a major amount of money incurred to the two counties who are both holding a significant amount of assets and the cost savings each year as well as reduced maintenance costs should offset the initial expenditure of the upgrade by paying back the costs incurred, with the money that has been saved. The higher cost of investment derives from the initial cost of the LED unit itself which is more expensive than the traditional lamps, but for good reason. The LED unit is set to become cheaper now that various counties and investors are involved in the many upgrade schedules planned especially when bulk purchasing the units.
A very useful feature of the LED street lights are the part night and dimming options that are available, according to the design requirements in the British Standards 5489 code of practice for on road lighting allows road lighting levels to be lowered during periods of low traffic volumes e.g early hours of the morning. Usually all LED lanterns are manufactured with a programmable dimming facility built in for little to no extra cost. The part night feature of an LED lantern utilises a photocell to determine the amount of light also known as a ‘dusk till dawn’ which switches the supply to the street light to ON when the light level falls below a given value (dusk), and then switches the supply to OFF when light levels rise above a certain level (dawn). This equals good street lighting infrastructure management by reducing energy consumption which in turn reduces energy costs and makes savings, as well as reducing light pollution and intrusion. The ability to accurately switch on and off a supply via a photocell is a huge advantage and is crucial for costing and efficiency as well as maintenance costs, if the LED is on for longer then it will degrade. Part night features are very cost effective and a no brainer for street lighting. The ability to dim the LED lantern is another crucial component of the upgrade, older installations would not allow any dimming. Having the option to dim a light source at any given location is advantageous as local authorities can optimise their lighting levels to different locations and needs of the residents, as well as energy savings. An example of a local authority taking advantage of these features are Pembrokeshire County Council who dim their always on lanterns to up to 50% at a certain time period to save energy costs and to not effect residents and environmental impacts without deeming the light output to be insufficient. This is already another cost saving to authorities that weren’t able to utilise these features in previous installations.
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