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Renewable Energy Centre: Saving Money, Saving Energy & Saving the Planet
Humans are increasingly aware of the effects that industry and our society are having on the planet. We are also conscious of the spiralling cost of energy, both financially and environmentally. Because of this, nearly all countries across the world joined together in 2016 to agree a set of principles and targets to stem the increase of greenhouse gases which are rapidly increasing the earth’s temperature.
Greenhouse gases take in and give out infrared radiation in Earth’s wavelength range. The most abundant greenhouse gases in our planet’s atmosphere are, in order of greatest to least effect:
	Water vapor (H2O)
	Carbon dioxide (CO2)
	Methane (CH4)
	Nitrous oxide (N2O)
	Ozone (O3)
	Chlorofluorocarbons (CFCs)
	Hydrofluorocarbons (includes HCFCs and HFCs)

Although rising temperatures may sound like good news for those who live in colder climates, the warming of the earth is set to cause catastrophic events which will affect everyone – including rising sea levels and melting glaciers.

The IPCC (Intergovernmental Panel for Climate Change) predicts that by 2100 the earth’s temperature could reach over 6 degrees Celsius, causing sea levels to rise by three feet, displacing hundreds of millions of people. However, it is widely recognised that 2°C is the threshold at which significant and devastating environmental events will occur. This threshold is only around 1.2°C above where the temperature stands today. 
The Paris Agreement
The Paris Agreement was formed in 2016 within the United Nations Framework Convention on Climate Change (UNFCCC). Its long-term aim is to stop temperatures increasing by more than 2°C above pre-industrial levels. Ideally, temperatures would rise by no more than 1.5°C, dramatically reducing the adverse effects of climate change.

189 UNFCCC members are party to the Paris Agreement, with the notable exceptions being Iran and Turkey. Former US president Barack Obama was an enthusiastic supporter of the agreement during his presidency. In contrast, current US president Donald Trump decided in 2017 to pull the States out of the agreement to much dismay from climate campaigners, but cannot do so officially until November 2020. However, US policy is already contravening the agreement.
Then, on January 20 2021, his first day in office, President Biden signed the United States back into the Paris Agreement. 
The Paris Agreement requires that each country files regular reports on what it is doing to reduce global warming. Countries aren’t bound to set certain emissions targets by stated times, but every target needs to exceed the previous one.
However, there are no consequences should a country fail to meet its stated targets, merely a ‘name and shame’ policy.

The Paris Agreement is known as “the world’s first comprehensive climate agreement”.
The Kyoto Protocol 
The predecessor to the Paris Agreement was the Kyoto Protocol, formed after the Kyoto Summit was held in 1997, amid global concerns about climate change. As a result, many countries committed to changing the way they used and supplied energy. A benchmark was set at the greenhouse gas emission levels during 1990 as the baseline below which targets had to be met. 

In 2002, the European Union of 15 states (at that time) ratified the Kyoto Protocol:
	to reduce greenhouse gas emissions by 8% within the period 2008-1012
	to reduce greenhouse gas emissions by 20% by 2020
	to source 20% of all energy from renewable sources by 2020
	to reduce the use of primary energy by 20% by 2020

As part of its contribution to the target, the UK committed to:
	reduce greenhouse gas emissions by 12.5% within the period 2008 to 2012
	source 15% of all energy from renewable sources by 2020

The Kyoto Protocol had mixed results in terms of success, and didn’t effect the amount of positive change required, after most countries failed to meet their emissions reduction targets.

Several commentators believed the Protocol’s failure was down to shortcomings in the agreement’s structure, including the exclusion of developing countries such as China from target requirements, and the fact that the US was not party to the Protocol.

Some commentators also suggested that a positive incentive for emissions reductions was necessary, and that only this kind of incentive would lead to countries adhering to targets in the future.
The Climate Change Act
In 2008, the Climate Change Act was introduced by the Government. It initially bound the UK to a commitment of a 34% reduction in our greenhouse gas emissions by 2020 (we exceeded this target by more than 10%) and a 80% reduction by 2050. The latter goal was revised upwards to 100% in 2019, following the guidance of the Committee on Climate Change.

The targets for the initial five ‘carbon budgets’, which laid down the requisite emissions reductions between 2008 and 2032, demanded a reduction in the country’s emissions of 57% from 1990 to 2030. If these targets are all met, it will mean Britain is on course to hit the 2050 target of 100%.

As the above would suggest, the country’s emissions have decreased incrementally since 2008, when the Climate Change Act was passed. In 2018, emissions were 44% lower than the level they were at in 1990, and the UK’s economy also grew by two-thirds in the same decade.
The UK exceeded the targets set in the first two carbon budgets (2008-12 and 2013-17) and is currently on course to meet the third (2018-22). However, it is not on course to meet the fourth (2023-27).
The Code for Sustainable Homes
To encourage environmentally-friendly construction practices in the UK, the Government introduced The Code for Sustainable Homes in 2006, which provided guidelines for sustainable building practices. There are six award levels ranging from 10% energy efficient to zero carbon.

The Code meant new homes’ performance needed to be assessed, both during the building phase and again once the dwelling was complete. It rated each home for sustainability using nine categories:
	Energy and carbon dioxide emissions
	Water
	Materials
	Surface water run-off
	Waste
	Pollution
	Health and wellbeing
	Management
	Ecology

In October 2010, Building Regulations changed to reflect Level 3 (25% increased energy efficiency) for every new home built.
The code was temporarily mandatory between 2008 and 2015 in certain local authorities, then it became voluntary. 
At the end of March 2023, the Government scrapped the Code for Sustainable Homes, as part of the Housing Standards Review. Since 2007, 200,000 homes were assessed and completed under the scheme.
The UK Climate Change Roadmap
So what is the UK doing alongside the Paris Agreement to fight climate change? Below, in chronological order, is a selection of the key directives which the UK has implemented: 

1997: Kyoto Summit
The UK met with other nations to agree a set of emissions reduction targets.

2001: Climate Change Levy
The Climate Change Levy is a tax on commercial businesses in the UK which supply electricity, natural gas, petroleum and hydrocarbon gas in liquid state, coal and ignite, coke and semi-coke or coal or ignite and petroleum coke.

Currently oil, road fuel gas, heat, steam, low value solid fuel and specific waste materials are not included in the levy. 

Lobbying to replace the Levy with a proper Carbon Tax is ongoing, but this proposed tax has yet to be implemented.

2002: Ratification of Kyoto Protocol
The targets set out in the Kyoto agreement were formally agreed and made a legal requirement for 15 countries which signed within the EU including the UK. Since then a further 10 countries in the EU have made a commitment of 6-8% reduction. 

The UK committed to a 12.5% reduction in emissions below 1990 levels between 2008-2012. It succeeded in meeting this target.

The UK also signed up to a further commitment period between 2013 and 2020, though significantly fewer nations joined it in participating.
2002: Renewables Obligation (RO)
The RO was established to ensure that business energy suppliers would increasingly source power from renewable sources. The 2002 obligation was 3% renewable energy supply which has now risen to more than 40.9%. The The Renewables Obligation can be achieved in 3 ways:
	Acquiring and redeeming Renewable Obligation Certificates
	Paying a buy-out price
	A combination of both

The buy-out price in 2020/2021 is £50.05 per ROC.

2005: EU Emissions Trading Scheme (ETS)
As per the Kyoto Protocol, the EU committed to businesses reducing carbon emissions by 8% below 1990 levels across Europe. A cap was set on the amount of emissions an installation can produce. Those who fell under this cap could trade the excess to those who exceed the limit. The ETS now covers 45% of EU emissions with over 12,000 installations involved. Sectors include:
	Electricity Generation
	Iron and Steel
	Mineral Processing
	Pulp and Paper Processing

The UK will remain in the EU ETS until the end of 2020. It will leave at 11pm on 31st December 2020 when the Brexit transition period comes to an end.

2006: Low Carbon Buildings Programme
This scheme has now ended. It was a two-phase grant scheme for public and private housing and communities to access funding for renewable energy installations. Phase two officially ended in April 2011 for the completion of installations, and was replaced by the Renewable Heat Incentive. 

2008: Carbon Emissions Reduction Target (CERT)
This scheme for domestic energy suppliers with a customer base of over 50,000 ran until 2012. The scheme encouraged suppliers to reduce domestic CO2 emissions by promoting energy-saving products such as light bulbs, smart meters and insulation to homeowners. 

Halfway through the scheme, the CERT target for energy suppliers has changed to focus on insulation. 68% of the CO2 reduction target had to involve insulation solutions, and priority was given to vulnerable households and low-income areas. 

The cost to energy suppliers is estimated at £5.5 billion between the period 2008-2012.

2008: Climate Change Act
The UK became the first country in the world to create a legally binding target to: 
	Reduce greenhouse gas emissions by 34% below 1990 levels by 2020.
	Reduce greenhouse gas emissions by 80% below 1990 levels by 2050.

It succeeded in meeting the first target by more than 10%, and has revised the second target to 100% (‘net-zero’).
The independent statutory body The Committee on Climate Change (The CCC) was formed as a result of the Act.

2009: Community Energy Saving Programme (CESP)
A secondary scheme which was targeted at UK domestic energy suppliers to encourage energy-saving solutions specifically in communities with low-income areas. This was a whole house approach, and only energy saving measures which made a substantial difference to emissions and fuel bills were counted towards the CESP. 
The scheme ended in 2012 and intended to deliver £350 million of energy saving measures into UK communities, e.g. by way of installation of solar thermal heating systems, insulation and smart metering. 

2010: CRC Energy Efficiency Scheme
Formely called the Carbon Reduction Commitment, this scheme required larger businesses and organisations to reduce energy consumption. Businesses using over 6000Mwh of business electricity per year (equivalent to circa £500,000) could apply to enter the scheme and a league table of their energy efficiency was published. The scheme ended in 2019.

2010: The Energy Act
The Energy Bill, which was enshrined into law in April 2010 as The Energy Act 2010, was created by the coalition Government to support and increase energy-saving measures across the UK in all areas and encourage the use and implementation of renewable energy. There were seven main areas to the bill: 

2010: Feed In Tariff (FIT)
This was an incentive scheme to reward those who generated their own electricity through the use of low-carbon technology or renewable energy. 
As long as the amount of power generated was less than 5MW per year, the scheme offered a rate of pay back to the generator for the power which was used, and any excess which was exported back to the grid. 
The Feed in Tariff was designed to encourage homeowners, businesses and communities to invest in low carbon technology such as photovoltaic panels, wind turbines, hydroelectric, anaerobic digestion and domestic micro-combined heat and power (CHP) at 2KW or less.

All products used and the installer had to be approved by the Microgeneration Certification Scheme (MCS) otherwise the FIT would not apply. 

The scheme closed to new applicants in 2019.

2011: Renewable Heat Incentive (RHI)
The RHI is designed to financially reward and help encourage homeowners, businesses and communities to source their heat from renewable or low-carbon sources. The following technology helps generate low carbon heat:
	Biomass Boilers and Stoves
	Air-Source and Ground Source Heat Pumps
	Sustainable Biogas
	Solar Thermal Water Heaters
	Renewable Combined Heat and Power (CHP)

The Renewable Heat Incentive includes all levels from individuals to large scale commercial operations. The scheme is still operational and you can apply here.

2013: Energy Company Obligation (ECO)
The Energy Company Obligation (ECO) is an energy efficiency scheme introduced by the Government in April 2013. It is designed to help lower carbon emissions and combat fuel poverty.

It demands that energy companies introduce measures which allow low-income households to heat their homes, and aims to offset emissions generated by energy company power stations.

2014: Government Electricity Rebate (GER)
The Government Electricity Rebate (GER) was a two-year scheme which refunded domestic electricity customers £12 to offset the consumer impact of Government environmental and social policies. The scheme ended in 2015.
Ground and Air Source Heating
A few metres down the earth remains at a constant temperature about 10 – 15 degrees in the UK. We can make use of this fact to transfer this latent heat to your home using a ground source heat pump. Heat pumps draw heat from the ground via a ground collector (slinky) or a ground probe (bore hole).

Heat pumps work in much the same way as a fridge but in reverse. In a fridge the heat is transported from inside to outside, while a heat pump takes heat stored below the underground frost line and transports it via the heating system to the house interior. Some systems are designed to work in reverse as well, cooling the interior in hot weather.

Air source heat pumps use the same principle but extract the heat from the air, rather than the ground. As such their installation is much simpler and cheaper but the available heat is not constant.

These systems require power to drive them, but in an efficient system one kilowatt of energy can generate three kilowatts of heat.

Although the installation of a ground source heat pump to an existing building can be disruptive it has the following advantages:
	Low Operating Cost: provide domestic water heating essentially free or at substantial savings.
	Low Maintenance Costs: fewer mechanical components, making them more reliable, easier to service and less prone to failure. The ground heat exchanger and its associated piping has an expected life of over 50 years.
	Durability: last much longer than conventional HVAC (Heating, Ventilation and Air-conditioning) systems because they are protected from harsh outdoor weather.
	Low Noise: systems are among the quietest ever designed.
	Reduced Emissions: do not require external venting, as fossil fuel systems do, so they do not pollute the air.

Under Floor Heating
A heat pump operates most efficiently when the temperature difference between the heat source and the heat demand is smallest. For that reason they are most suited to powering under floor heating systems which typically run at a temperature of 36-40 degrees rather than radiator based heating systems which typically run at 70 degrees plus.

Most ground source system companies also supply and install under floor heating and can advise on your total system requirements.
Geothermal Power Generation
Geothermally generated electricity was first produced at Larderello, Italy, in 1904. Since then, the use of geothermal energy for electricity has grown to about 8,000 megawatts worldwide of which the United States produces 2,700 megawatts. Other countries such as Iceland, New Zealand, the Philippines and Japan that have an active geothermal geology generate in excess of 17% of their electricity requirements this way.

These power plants
	Take steam out of fractures in the ground and use it to directly drive a turbine
	Take hot water, usually at temperatures over 200ºC, out of the ground, and allow it to boil as it rises to the surface then separate and run the steam through a turbine or
	The hot water flows through heat exchangers, boiling an organic fluid that spins the turbine.

The condensed steam and remaining geothermal fluid from all three types of plants are injected back into the hot rock to pick up more heat.

There is only one geothermal power plant in operation in the UK, in Southampton and there is limited potential for further developments as sites need hot rock relatively near to the surface and rock which is sufficiently fractured to allow the passage of (heated) water. There are small areas of suitable hot rocks in the North Pennines, parts of southern England and Derbyshire.
Commercial Heat Pumps
Geothermal heat pumps are also used in non-residential buildings, but the variety of loads and load patterns in these applications make it difficult to specify rules of thumb for capacity per unit of building area, or quantity of heat exchanger required per unit of heat pump capacity. In commercial applications a field of bore holes is drilled. Bore holes are spaced 15-20 feet apart and generally at 150-200 feet deep per ton of cooling.
Grants
The DTI’s Low Carbon Buildings Programme provides grants for microgeneration technologies for householders, community organisations, schools, the public sector and businesses. The programme is managed by the Energy Saving Trust.

Under the LCBP a grant of up to £1,200 is available for domestic systems, and up to 50% for installations made under the Community stream (with a maximum of £30,000). Please refer to our renewable energy grants page for details of how to apply for grants, and of energy efficiency measures that must be in place before the grant can be accessed.
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