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All terms according to the Oxford Dictionary, unless otherwise stated.

Renewable energy - energy from a source that is not depleted when used, such as 
wind or solar power.

Electricity - a form of energy resulting from the existence of charged particles (such as 
electrons or protons), either statically as an accumulation of charge or dynamically as a 
current.

Government - the group of people with the authority to govern a country or state; a 
particular ministry in office.

Watt - the SI unit of power, equivalent to one joule per second, corresponding to the rate 
of consumption of energy in an electric circuit where the potential difference is one volt 
and the current one ampere.

Kilowatt - a measure of one thousand watts of electrical power.

Megawatt - a unit of power equal to one million watts, especially as a measure of the 
output of a power station.

Gigawatt - a unit of power equal to one thousand million (10 ) watts.

Million - the number equivalent to the product of a thousand and a thousand; 1,000,000 
or 10 .

Energy - power derived from the utilisation of physical or chemical resources, especially 
to provide light and heat or to work machines.

Metre - the fundamental unit of length in the metric system, equal to 100 centimetres

Loch / Lough - an arm of the sea, especially when narrow or partially landlocked. 

UK - United Kingdom

DECC - Department of Energy and Climate Change

IEA - International Energy Agency

FIT - Feed in tariffs

OPEC - Organization of the Petroleum Exporting Countries

CCA - Climate Change Act 2008
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The aim of this dissertation is to research the different methods that the UK uses to gain 
its renewable energy. In order to ascertain what direction the industry is heading and 
what proportion of our electricity consumption will come from carbon free methods in 
the future. 

There has never been a healthier moment for the renewable energy sector. Three well-
established techniques generate clean electricity throughout the United Kingdom (UK), 
and with the aid of three, fresh, innovative systems the amount of electricity produced 
will increase over the coming years.    

One method does not simply solve the problem of our reliance on finite resources. A 
range of systems strategically placed throughout the country will lower the dependence 
on fossil fuels and nuclear substances. The past thirty years have seen increasingly rapid 
advances in the field of renewable energy and some of approaches will be highlighted 
within this study.

Using a qualitative case study approach, the research will look into certain projects that 
can be deployed at a nationwide level and offer reliable quantities of energy. This paper 
has been divided into three parts. 

The first chapter reviews the products and systems that are well established in the 
renewable industry. 

The second section aims to identify fresh methods that are being tested and have the 
potential to supply large portions of energy to the UK. Technologies such as Pelamis and 
SeaGen are at the forefront of their respective alternative energy industries. 

It is becoming increasingly difficult to ignore the fact that fossil fuels are a finite resource.

Introduction 

Hydro Electricity Wind Photo Voltaic

Wave Tidal Geothermal
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The third and final chapter looks into the Government and national power companies. In 
order to examine what organisations are doing to make alternative energy a larger part of 
our lives.

Global warming discussions and rising fossil fuel prices are motivating large ventures into 
generating electricity cleanly. This dissertation aims to discover what the energy sector is 
investing in and what the most probable technologies to power country in the future are. 
While a range of definitions of the term ‘renewable energy’ have been suggested, this 
paper will use the definition suggested by the Oxford dictionary 2013 edition which sees 
it as “energy from a source that is not depleted when used, such as wind or solar power.”

Using this definition narrows down the number of methods that count towards alternative 
energy future. Nuclear power production use radioactive substances uranium and 
plutonium, among others, all of which have a finite amount and therefore will not be 
counted as renewable. 

One major theoretical issue that has dominated the field for many years concerns a 
practice known as Biomass. The technique uses biological material to create electricity. 
This procedure can be considered as a renewable energy source, nonetheless when the 
material is incinerated it releases atmospheric pollutants, including greenhouse gases. 
Furthermore, the main substance used is plant and wood matter which is often cut down 
faster than it can grow. Consequently, for the purpose of this study, biomass will be defined 
as non-renewable. 

This study does not set out to solve the question to where our energy will come from 
in fifty years or what the Government should do in the short term. It looks fairly and 
comparatively into whether or not a particular method has the ability to grow in use in 
addition to becoming an established part of the United Kingdom’s electricity network.

The conclusions are broadly similar for each technology. The potential growth and future 
are positive yet this is limited due to lack of large investment. With the possible exception of 
hydro electricity, all methods present possibilities of increasing their share of the country’s 
energy mix. Knowledge is increasing year on year which makes the prospect of reliable, 
practical and clean energy evermore likely in our lives. If development is maintained at the 
current rate and promises from all parties are kept, the UK will continue to lead the world 
in generating electricity from carbon free methods.
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What is the 
situation now?

Lie of the Land 
Hills surrounding Kielder Lake, the UK’s 
largest artificial reservoir. It can go from 
standby to full operation in under 2 minutes.

Chapter 1
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Hydro electricity is a method of generating electricity using flowing water. The water is 
forced through turbines that spin to generator power.

Since the late 19th century, water has been used to create energy. Worldwide, it accounts 
for 16% of all energy use. [Organisation for Economic Co-operation and Development 
(OECD), 2005]

In the UK there are three methods of generating hydro electricity; the first process 
incorporates a dam or reservoir and uses gravitational potential energy to force water 
through turbines which turn a generator. The second method is similar to the first but uses 
runoff water, the natural flow of water, such as rivers and lakes to power a generator. The 
third technique is not strictly speaking a renewable energy source. During ‘off peak’ times, 
water is pumped using electricity, to one of two reservoirs. Subsequently, during peak 
times, water is released down into the second reservoir spinning turbines which rotates 
a generator. 

All three methods combine to 
produce 1.5% of the UK’s electricity 
requirements and 14% of the 
total renewable energy produced. 
[Department for Energy and Climate 
Change (DECC), 2013] 

With modern technology being 
introduced into turbine manufacture, 
efficiencies of 90% have been 
recorded. This figure is far higher than nuclear power stations at 33%, coal fired stations 
at 40% and gas stations at 60%. [Wengenmayr, 2008]

Although hydro electricity is widely seen as an excellent energy source, it has some negative 
impacts on the environment. One such impact is the mass of water held behind the dam. 
To gain maximum electricity from the turbines the water is held back in a reservoir, this 
helps force water through the turbines at high pressure. As these lakes are artificially 
made the land surrounding them can be affected in a harmful way. For example, fertile 

1.1 - Hydro Electricity 

Efficiency Rates of 
producing energy 
(Wengenmayr, 2008)

90%

33%
40%
60%

Hydro Electricity

Gas
Coal

Nuclear

Hydro Electricity produces 1.5% of the UK’s energy. [DECC, 2013]

Total UK output
1.5%
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agricultural land is often flooded by the rising water levels and occasionally local residents 
have to be relocated causing negative social impacts. This is also the reason there are no 
current plans to create new large scale hydro power plants in the UK. There are very few 
sites in the UK that can accommodate the vast reservoirs that are required in a hydro 
electricity project.

In the UK there are just 200 hydro power plants and 
there is very little room for growth in the sector 
[DECC, 2013]. Requirements include; large water 
catchment area, high annual rainfall and a suitably 
sized valley to situate the dam. 

On the other hand, hydro electricity does provide 
positive arguments which support the concept. For 
example, turbines can be switched on and off at will, 
therefore hydro power plants in the UK are regularly 
used to boost the capacity of the national grid at 
peak times. Exceptional power surges can occur 
at the end of television programs. They are known 
as ‘TV Pick ups’ and occur when millions of people 
finish watching the television and decide to put the 
kettle on. This situation is unique to the UK and requires hydro power stations to boost the 
national grids capacity at very short notice. Within two minutes the stations are supplying 
an extra three gigawatts of energy around the UK. In some exceptional circumstances 
the UK requires France to supply electricity to sustain a constant flow of energy. [24 hour 
Britain, 2008] 

Lake Kielder

Figure 1.1 - Lake Kielder is the largest man made reservoir in the UK. It boasts a 

surface area of 10.86km and a shoreline length of 44.3km. [Bridges on the Tyne, 2006]
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The ability to switch on and off supply within seconds is unrivalled in the power generation 
world. [Wengenmayr, 2008]

A further point in favour of hydro electricity is the very low running costs. Excluding 
pumping stations, runoff and reservoirs systems require little maintenance and minimal 
staffing. However, the construction costs, social aspects, and impact on wildlife can be 
substantial compared to other forms of power creation. 

The future of hydro electricity in the UK is stable and secure. Although the most appealing 
sites for hydro electricity have already been converted, the Department for Energy 
and Climate Change predicted in 2013 that there is potential for a further 850 to 1550 
megawatts. This equates to roughly one to two percent of the UKs output, making it a 
small but clean and renewable contribution to the energy mix. 

Using light from the sun to create electricity has been possible since 1883 when an 
American named Charles Fritts invented the selenium cell.
 
Since 1883, the photovoltaic industry has developed at a slow but continuous rate. In 
the 70 years following Fritts’ invention, efficiency rates progressed at roughly 1% per 
decade. That is until the later decades of the 20th century when efficiency rates began 
to increase dramatically and rates 
of 30% are now standard practice 
[Wengenmayr, 2008]

In the UK, solar energy has not had 
the influence that it has achieved 
in other European countries such 
as Spain and Italy. The main reason 
for this is that the UK experiences 
just 34% of sunlight during daylight hours 
unlike Italy which receives 46% [MacKay, 2009]. 
Nevertheless, the Government has introduced 
levies and ‘feed-in tariffs’ which are aimed at 
helping people increase solar power’s share of 
the renewable energy mix. 

In the UK, there are two main methods of 
producing solar energy. The first is focused on 

1.2 - Photovoltaic Energy

Figure 1.2 - Solar panels installed on roof.

Sunlight hours in UK and Italy [MacKay, 2009]

34%

UKItaly

46%
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domestic uptake, the scheme persuades people to purchase solar panels and install them 
on the roof of their house. This system relies on a large upfront cost that is steadily paid 
off as the house owner sells electricity back to the grid when it is surplus. In 2011 there 
were about 38,000 such systems in place in the UK [DECC, 2010]. This arrangement could 
provide a large chunk of the house owner’s energy supply but is not going to make a 
noticeable dent in the overall energy mix of the UK [MacKay, 2009].

The other method of viably creating electricity 
from the sun in the UK is Solar Farming. This 
process is becoming more frequent as tax breaks 
and huge reductions in photovoltaic cells (PV 
cells) mean it is more enticing for businesses to 
invest in. In 2013 the DECC said that PV cell prices 
fell by 50% between 2010 and 2012. It stated it 
wanted an eight fold increase in solar power in 
the years up to 2020. The majority of this could 
come from solar farms which can produce large 
amounts power. 

On the other hand, like all other renewable 
energy sources, solar power has its critics. The 
southern county of Dorset has been inundated 
with applications for solar farms and opponents 

Figure 1.3 - Solar panels installed on a farm in Dorset.

Dorset
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The idea of using wind to power machines and devices has been around for 4000 years.

Only relatively recently has wind been used to 
create electricity consistently and viably. The 
biggest leap in technology came in 1957 when wind 
energy pioneer Ulrich Hütter from the University of 
Stuttgart developed a pitch regulated turbine that 
could slow itself in high wind speeds. This design 
enabled the blades to be turned into the wind if a 
power level was reached, thus saving the machine 
from self destructing under high load. This design 
was also the first to incorporate fibreglass reinforced 
plastic as the main material for manufacturing the 
blades making them extremely strong but very light 
weight [Kühn, 2008].

There are 5242 wind turbines situated both on and offshore 
in the UK.  These produced 5.3 gigawatts of electricity in 
2010 [Renewable.uk, 2013]. Of this, 37% was from offshore 
wind farms; this was up 50% on 2009 and shows a steep 
increase in wind production off the UK’s coast. The UK is 
currently the global leader in offshore wind energy and 
expects to maintain that position beyond 2020 [DECC, 
2013].

There has been much debate about the future of wind power. There is sometimes fierce 
opposition from people in the surrounding area close to the proposed construction site 
of turbines. Large industrial wind turbines can be seen to have a negative impact on the 
area and can affect wildlife. On shore wind power is at its strongest and most viable in 

1.3 - Wind Power

claim it is an eyesore on the natural beauty of the landscape. Farmers can be paid up to 
£40,000 a year for producing around five megawatts of electricity on their land and are 
taking the opportunity to install acres of panels on their land as seen in figure 1.3. 

According to the DECC latest opinion monitor solar panel energy has an 85 percent 
acceptance level, the highest of all renewable technologies. This high level of approval 
coupled with a rapid rate of growth has seen installed photovoltaic cell capacity increase 
25 fold since the end of 2010 [DECC, 2013]. 

37%

Wind 
energy

Offshore production
[DECC, 2013] 

Figure 1.4 - Offshore wind turbines
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wide, open places that are often areas of rural farmland and natural beauty. This can cause 
friction between local residents who contest the noise and scar on the landscape that 
turbine construction brings. The British Government has a lawful obligation to provide 
15% of energy by renewable methods by 2020. Power companies also need to provide a 
set percentage of their power production from non-fossil fuel methods [DECC, 2013].

Wind turbines can have a 
damaging affect on the price 
of houses in the vicinity. 
An average of 8% can be 
deducted off the asking 
price simply because a 
turbine is situated close by. 
The main reason for this is 
that turbines produce noise 
when generating and are 
thought to be an eyesore on 
the landscape by prospective 
buyers [The Telegraph, 2013]. 
Another phenomenon that applies only to wind turbines is called ‘parasitic consumption’. 
This process occurs when there is not enough wind to power the systems inside a wind 
farm such as alarms, sensors and small machinery. Therefore the wind farm must draw 
electricity from the national grid to keep the turbines in operation [MacKay, 2009].

Additionally, wind power is theoretically an infinite power source [EDF, 2013] and if onshore 
generation was at its most productive it could produce 20 kWh/d. MacKay suggests that 
this is the maximum plausible production in the United Kingdom per day [2009].  

The DECC predicts that wind turbine produced electricity will steadily increase over the 
next thirty years. The department believes that by 2020 offshore wind turbines could 
generate 18 gigawatts and, that by 2030 this figure could increase to 40. Over the next 
four years 40 million pounds of public funds will be invested into the wind energy sector 
[DECC, 2013]. 

It appears that the forecast for wind generated electricity in the UK is secure, and looks 
certain to steadily increase its share of the energy mix over the coming years.

Government to produce 15% renewable energy by 2020. [DECC, 2013]

Total UK output15%

Figure 1.5 - Wind turbines in close 
proximity to residential houses.


