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AAbbssttrraacctt  
 
This study has been done as part of a project for developing a comparison system of 

building materials, which would assist housing associations in selecting the best available 

product for reducing the environmental impact of buildings. Buildings are the single biggest 

energy consumer in the UK and in Europe, and it is of vital importance that we as a society 

find a way to transform buildings and find the balance between health and comfort, and 

respect for the environment and the future generations. Making the correct choice of 

sustainable building materials can go a long way in minimising the environmental impact of 

buildings. 

 

The goal of the project in question is to devise a thorough and easy to use comparison table 

which provides the most important technical and environmental characteristics of a given 

product and makes it possible for the user to compare various building materials available on 

the UK market based on the data under each parameter. This particular study concentrates 

on insulation materials but will also serve as the foundation for similar comparison tables for 

all types of construction materials. 

 

This report also analyses the energy consumption and the heat loss mechanisms in 

buildings, while elaborating the importance and benefits of insulation. Sample comparison 

tables for various insulation products are presented and the parameters essential for an 

effective performance and environmental criteria comparison are explained in detail.  

 
Keywords:  thermal insulation, comparison system, building materials, 

buildings, housing, construction, sustainability, energy 
efficiency, energy consumption, environmental impact 
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1. Project description 
 

 

This report addresses my work done for an environmental non-governmental 

organisation – Rounded Developments Enterprises Ltd, based in Cardiff, United 

Kingdom. Rounded Developments is a not-for-profit organisation dedicated to 

championing sustainable building in Wales. As described in the Rounded 

Developments official website /1/, the organisation contributes to a more 

sustainable Wales by: 

• “Raising awareness and sharing knowledge through educational activities; 

• Developing supply chain networks;  

• Facilitating and supporting the implementation of projects.” 

 

The person in charge of coordinating my work is Peter Draper. My work is only a 

small part of a big project which aims to create a comparison system and a unified 

source of information about various construction materials available in the UK. The 

target group are the Welsh Housing Associations and the result of the project would 

ideally be a simplistic system which could be used for selecting the best product for 

the specific purpose and help in making informed decisions about sustainable new 

build and refurbishment.   

 

The role of my work in this project is in fact initiatory. When I first started, the project 

was in its planning phase and Peter Draper shared with me his idea about the 

purpose of the project and the initial steps in its realisation. Essentially the idea was 

to gather data about the multitude of products available on the Welsh market, to 

arrange this data into a form where getting the essential information about a given 

product would be easy and quick and which would also allow the user to 

simultaneously compare the given product with other similar products available on 

the market. The data collected would include not only technical information about the 

products, as it has been traditionally done, but also data relating to its environmental 
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performance. This way the user can choose the best product for their purpose by 

balancing between the most effective and the most environmentally friendly product.  

 

Since obviously there would be an enormous amount of work involved in collecting 

detailed information about all the construction products available  on the Welsh 

market, I was to select a single product group to concentrate on. I have chosen 

insulation because I wanted to investigate its potential for reducing environmental 

impacts of buildings. Once the exemplary table is done for the first product, the same 

pattern can be followed for the rest of the construction materials. At this point it 

needs to be stated that my work for Rounded Developments Enterprises is still 

ongoing and this project is still in progress. This is why the current report will contain 

only a part of my work but it should still succeed in demonstrating the concept of the 

project. The current work has been done using Microsoft Excel but in the future the 

data will be uploaded on a website and users will be able to navigate through it in 

different ways for optimised usability.  

 

The way the system works is that data is obtained about each selected product and 

collated in an Excel sheet. Data is gathered from the official information sources that 

the manufacturer has provided, but also from certificates obtained from various 

certification companies. Additional information has been taken from GreenSpec – “a 

freely available internet information resource, maintained by architects and 

specifiers, that provides essential information about green building products, 

materials and construction techniques to other building designers”, as taken from the 

official GreenSpec Facebook page /2/. 
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2. Addressing the core problem - general thoughts about 
environmentalism 

 

 

We live in a resource and technology intensive world. The pace of life is increasing 

every day, everything is done faster than it was done yesterday, and changes faster 

than it did yesterday. And we never look back. If a problem arises we are able to 

invent fast and aggressive solutions, but one thing we don’t seem to be able to do is 

to stop and think about what really caused the problem in the first place. As our 

needs grow, we rush to produce more to satisfy those needs and it doesn’t even 

cross our minds to stop and ask ourselves if there is any way we can effectively 

reduce our consumption needs while maintaining a high quality of life. Quality gurus 

have proven many decades ago that quality improvement does not come from 

tackling the consequences but by solving the core problems. 

 

“You may think you are good at fixing problems -but do you really solve them!” 

 

No matter how many painkillers a person takes, he/she will continue to be ill unless 

the cause of the health problem is treated. No matter how many warranties a 

company pays for, it will continue to produce defective products unless it fixes the 

problems within the production process. For some reason our society has adopted 

the common approach of treating problems on the surface and ignoring the issues at 

the core. The same goes for modern buildings – we would rather spend more money 

for heating every year instead of investing in properly insulated and airtight 

constructions. And as it typically goes, the total costs of ignoring the problem and 

treating the effects are much higher than the cost of investing in a proper solution. 

We consume finite resources, contribute to environmental degradation and global 

warming, live in unhealthy conditions and increase our dependence on imported gas 

and oil while all along assuming that this is the best way there is. 
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3. Introduction – energy consumption 
 

 

“You see, we should make use of the forces of nature and should obtain all our 

power in this way. Sunshine is a form of energy, wind and sea currents are 

manifestations of this energy. Do we make use of them? Oh no! We burn forests and 

coal, like tenants burning down our front door for heating. We live like wild settlers 

and not as though these resources belong to us.” 

Thomas A.Edison, 1916/3/ 

 

Few people wouldn’t agree with the statement, as blunt as it may be, that the current 

way in which we derive, produce and consume most of the energy used to fuel our 

modern society’s activities is in itself a vicious circle. The global oil resource is finite 

and unevenly distributed around the world. Its extraction leads not only to depletion 

of limited natural resources but also to habitat degradation. After raw materials 

extraction follows oil manufacturing and since there are very few sites of major oil 

production, the end product needs to be constantly transported around the globe, 

increasing its environmental impact. The uneven distribution of this vital to our 

society resource is a reason for political conflicts, instability and dependence. Oil is 

then burnt for the production of energy and contributes to atmospheric pollution and 

global warming. Countries are faced with depleting resources, increasing gas prices, 

strained international relations, stringent emission reduction targets, environmental 

degradation and climate change, while maintaining (or creating) a high standard of 

living for a growing global population. It is obvious that rapid and drastic changes are 

vital – or as the Worldwatch Institute puts it: 

“The world has only one generation, perhaps two, to save itself” 

 

So where should we start? In the sphere of environmental and sustainability 

awareness, there is abundant information about the issues of overpopulation, 

pollution from transportation and industry so it may come as a surprise to many 

people that it is actually buildings which are the single biggest source of energy 

consumption.  
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“Buildings are responsible for 50% of EU energy use”. /3/ 

 

The fact that half of the energy in the EU is used for the building sector may say a lot 

about the poor state of modern buildings but it also provides a very obvious starting 

point towards reaching the emission reduction targets – if we were to improve new 

and existing buildings so that they consume less energy for heating, lighting and 

electrical appliances, we would achieve substantial reductions in both energy 

demand and atmospheric emissions. 

 

What may also be surprising is that with the currently available pool of knowledge 

and technology we are actually able to build new housing which would require 90% 

less energy, while through refurbishment of existing buildings we can achieve about 

30-50% energy use reductions /3/. So what we mainly lack is political will and 

widespread knowledge of the core issues and feasible solutions. 
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4. Environmental impacts of buildings in the UK 
 

 

 
Fig. 1 Breakdown of energy consumption in the UK by sector /4/ 
 

The three main sectors responsible for the country’s energy consumption are the 

same as in any other European country – industry, transport and buildings, although 

the exact proportions of influence may vary from country to country. In the UK in 

2004, Industry accounted for 21% of the total energy consumption, Transport 

accounted for 36% and Buildings – for 43%. (Fig. 1) 

 

If we would investigate what this energy in buildings is made up of, we would find 

that space heating is not only the single biggest source of energy consumption in 

buildings, but also on a national level. “Total domestic heating (space and water) is 

the largest single item on the UK’s energy bill. It accounts for 25% of the country’s 

total energy use.” /5/ 

 

 

 

 

 

 

Industry
21.0%

Transport
35.7%

Buildings
43.3%
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    Domestic Industrial Service1 Total 

Space heating 
 

26.4 3.2 9.0 38.6 

Water  
 

11.4 - 1.7 13.1 

Cooking/ Catering 
 

1.3 - 2.0 3.3 

Lighting/ Appliances 
 

6.7 0.3 3.5 10.5 

Process use 
 

- 13.3 - 13.3 

Motors/Drivers 
 

- 2.3 - 2.3 

Drying/Separation 
 

- 2.6 - 2.6 

Other non-transport   - 11.1 2.6 13.7 

Total   45.7 32.8 18.8 97.3 

 

Fig. 2 Non-transport energy consumption by end use in 2006, in million tonned of oil 

equivalent /6/ 

 
Fig. 3 Breakdown of energy consumption by end use for an average household in 

the UK /5/ 

 

From figures 2 and 3 we can see that space heating takes up more than half of the 

energy use of an average house in the UK. Great Britain is not an isolated case 

either – in fact the same number is true for the average EU house (60%). Again, it is 

important to point out that while this means space heating is a major polluter and 
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energy consumer, it also provides us with an easy target for significant improvement 

– if we would manage to find a way to require less energy usage to keep our houses 

warm, this would lead to considerable reductions for the energy consumption of the 

whole household and thus would prove a major step towards greener societies and 

overall lower emissions.  
 

5. Insulation – a possible solution? 
 

 

The logical question that should follow is how we can decrease our energy 

expenditure on space heating? One answer would be to replace fossil fuel derived 

energy with renewable sources, and the renewable energy sector is indeed 

experiencing significant growth in recent years with wind energy seeing the biggest 

evolution. Wind turbines, solar thermal collectors, solar photovoltaic panels, heat 

pumps and other green technologies are a great way of reducing emissions and 

overall environmental impact. But choosing one energy production source over the 

other doesn’t change the fact that modern homes require vast amounts of energy for 

heating. So while renewable energy is a great and important step in itself, what is 

even better for the environment and for the economy is if we would decrease the 

demand – that is, build our homes in such ways which provide healthy and 

comfortable living conditions without the need for large amounts of additional 

heating. This can be achieved through optimised insulation and airtightness, optimal 

orientation and passive solar design. In this work we will be concentrating on 

insulation as it holds the greatest potential for decreasing energy consumption for 

space heating in current buildings and in spite of this, the importance of insulation is 

still not as widely recognized as it should be. 
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Fig. 4 Evolution of insulation thickness applicable in walls in Europe /6/ 

 

The figure depicts the evolution in the average insulation thickness in various 

countries from 1982 to 1999. We can see that Northern European countries had 

thicker insulation installed already in 1982 than other countries had in 1999 and that 

they continue to greatly increase the average thickness. While this is logical due to 

the colder climatic conditions in these countries, it may also mean that the amount of 

energy consumed for space heating in those countries might be the same or smaller 

compared to countries such as the UK and Germany despite the warmer climates of 

the latter. As can be seen from the graph, insulation thickness in England and 

Ireland was quite low in 1982 and did not increase much over the next 17 years. This 

means there is a lot of room for improvement and if current housing was to be 

refurbished with thicker insulation, this may contribute to significant reductions in 

energy consumption as compared to the current situation.  
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6. The need for a comparison tool 
 

 

The reason why Rounded Developments asked me to begin work on this project is 

quite simple – there is a sore need for a comparison tool to help with the choice of 

sustainable building materials. And even though there has been a lot of progress in 

recent years towards new technical and design solutions, as well as regulations on 

the road to sustainable construction, there is still not a unified system, neither in the 

UK nor in the EU, which would allow specialists to make an informed choice based 

on the characteristics of the available building materials for the given purpose. This 

is exactly what Peter Draper, my supervisor, had in mind for this project – he wanted 

me to think of ways we can make a simple to use but detailed enough comparison 

system, where a large number of building products sold in the UK can be listed, as 

well as performance and environmental data about them. This way users can have a 

quick access to a large pool of information of various products and be able to easily 

compare them based on selected properties. My task was to start off with a single 

range of construction materials and if the system would prove to serve its task, the 

same process could be applied to all types of building materials. 

What has been done so far 

6.1. The Green Guide to Specification 

There are, of course, many certification and accreditation systems already, but 

unfortunately none of them have quite hit the target yet. In the UK, BRE is the most 

influential certification organisation. In the field of construction, BREEAM – the BRE 

Environmental Assessment Method - “is the leading and most widely used 

environmental assessment method for buildings. It sets the standard for best 

practice in sustainable design and has become the de facto measure used to 

describe a building's environmental performance.”, as quoted from their official 

website /7/. And the most widely used and renown building materials comparison 
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system is currently BRE’s “The Green Guide to Building Specification” which aims to 

assist designers and specifiers in making the best choice of environmentally friendly 

building materials. The Green Guide is in essence a rating system for different 

building products based on their extensive “cradle-to-grave” life-cycle assessment. 

The highest possible “grade” is A+ and it represents the best environmental 

performance, while the lowest is E, which stands for products which are highly 

damaging to the environment during their whole lifecycle. The environmental issues 

covered by the Green Guide are: 

- Climate change 

- Water extraction 

- Mineral resource extraction 

- Stratospheric ozone depletion 

- Human toxicity 

- Ecotoxicity to freshwater 

- Nuclear waste 

- Ecotoxicity to land 

- Waste disposal 

- Fossil fuel depletion 

- Eutrophication 

- Photochemical ozone creation 

- Acidification, 

As taken from the official publication of the ratings – “The Green Guide to 

Specification”, 4th  edition. /8/ 

 

While the idea behind this rating system is extremely constructive, when it comes to 

actually selecting the right product for a given purpose, the choice can hardly be 

made solely based on a general rating of product types. Furthermore, BRE’s rating 

doesn’t provide any data about the products to the used – the single piece of 

information which can be obtained about a given material is whether its rating 

according to the LCA is B or C, for example.  

 

For these reasons I have not used the Green Guide for this project, except for two 

columns which have been included in the comparison system – one for the Green 



TTAAMMPPEERREE  UUNNIIVVEERRSSIITTYY  OOFF  AAPPPPLLIIEEDD  SSCCIIEENNCCEESS    
BBEE  EEnnvviirroonnmmeennttaall  EEnnggiinneeeerriinngg  

FFIINNAALL  TTHHEESSIISS  
NNaaddeezzhhddaa  KKaannaarriieevvaa  

 

17 | P a g e  
 

Guide rating of the product, and one stating the BRE ecopoints assigned to it (the 

lower the number - the better, as will be explained in the parameters section). 

6.2. GreenSpec 

On the other hand, GreenSpec has provided a significant amount of the information 

included in these tables. GreenSpec is “a freely available internet information 

resource, maintained by architects and specifiers, that provides essential information 

about green building products, materials and construction techniques to other 

building designers.” /2/ The website contains environmental descriptions of many 

different building materials. However, it does not contain numerical data about the 

actual performance characteristics of the materials and for this reason it is not a 

good enough source for obtaining technical information about products. 
 

 

7. Principles of heat loss 
 

 

The purpose of clothing is to keep humans warm when temperatures become too 

low. However, as we all know, clothes don’t produce heat in any way. The way they 

work is through preserving our body warmth and preventing colder air to come in its 

place. Insulation works on the same principle. While it is a common misconception 

that insulation prevents cold air from entering the house, it is actually the other way 

around – insulation simply prevents the warmer air in the building from escaping and 

thus being replaced by colder air. The way uninsulated houses work is that while we 

keep producing heat on the inside, we don’t do much about preventing it from 

escaping, thus we can never maintain a comfortable temperature unless we keep 

supplying more and more heat. Having pictured that, we can already see how 

wasteful this process actually is.  
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Heat transfer mechanisms 
 

There are three main mechanisms of heat transfer – radiation, convection and 

conductance. The main rule in all of them is that heat always travels from warmer to 

cooler areas. (Fig. 5) 

 
Fig. 5 Visualising conduction, convection and radiation from an uninsulated wall /3/ 
 

7.1. Conduction 

Conduction occurs when two materials of different temperatures are in contact, or 

where two parts of a solid body have different temperatures. In essence, it is the 

transfer of thermal energy between neighbouring molecules in the direction of 

decreasing temperature. In the context of buildings and insulation, conduction is the 

“heat transfer process through the solid parts of the external envelope”, as taken 

from “The Green Building Bible”, Vol. 1 /9/. From this mechanism is the term “thermal 

conductivity” derived, one of the most significant parameters of insulation materials. 

Since heat is conducted from one molecule to the next, we can deduce that the 

denser a material is, the bigger potential it would hold for conducting heat, since 

there would be more molecules per unit area present. This accounts for the fact that 
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metals, which are very dense, are good conductors of heat, while gases, being much 

less dense, are very poor conductors – i.e. insulators. The heat transfer by 

conduction is a function of the thermal conductivity of the body, the temperature 

difference across the body, and the cross-sectional area of the body (“Thermal 

Insulation Building Guide”). /10/ 

 

7.2. Convection 

Convection accounts for the transfer of heat by air through the movement of 

molecules. As air is warmed by a hot surface through conduction, it rises due to its 

lower density (cold air is more dense than warm air) and transfers the energy it has 

acquired. In essence the heat energy is moved by currents due to buoyancy. If the 

convection is caused by an external source, the fluid motion is referred to as forced 

convection. If the convection arises solely due to density difference of the fluid, 

caused by a temperature gradient, the process is referred to as natural convection. 

The amount of thermal energy transferred by convection depends on the surface 

area of the heat transfer, the temperature difference between the fluid and the 

surface as well as the heat transfer coefficient. 
 

7.3. Radiation 

Radiative heat transfer is the transfer of energy by electromagnetic waves from the 

surface of one body to that of another. Unlike conduction and convection, radiation 

does not require fluids or solids for energy transfer to occur. It depends on the 

emissivity of the warmer body and the absorptivity of the cooler body. The quantity of 

heat transferred by radiation also depends on the temperatures of the surfaces 

between the two bodies.  

 

In a building heat is lost through all these three mechanisms and insulation, on the 

other hand, can help in minimising the effects of all of them. Insulation is widely 

recognised as the most effective step in reducing heat loss and energy consumption 

in a building. 



TTAAMMPPEERREE  UUNNIIVVEERRSSIITTYY  OOFF  AAPPPPLLIIEEDD  SSCCIIEENNCCEESS    
BBEE  EEnnvviirroonnmmeennttaall  EEnnggiinneeeerriinngg  

FFIINNAALL  TTHHEESSIISS  
NNaaddeezzhhddaa  KKaannaarriieevvaa  

 

20 | P a g e  
 

 

8. Heat loss mechanisms in a building 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 6 Heat losses from an uninsulated house./5/ 

 

As it can be expected, some amount of heat is lost from all sections of a house. 

However, it is important for us to identify the main sources of heat loss so that we 

can concentrate our efforts on those areas which would deliver the most significant 

improvements. Fig. 6 depicts how much each part of a typical house contributes to 

the total heat loss. As can be seen from the picture, walls are the biggest source of 

heat loss with 35% of the thermal energy being emitted through them into the 

surroundings, while the roof is the second biggest heat emitting source. This means 

that the combined amount of heat loss through the walls and the roofs of a building 

accounts for around 60% of the total losses. With this in mind, the best target areas 

for investment can be seen immediately. While optimum energy performance can be 

achieved when all parts of a building are sufficiently insulated and airtight, if trade-

offs are necessary then the walls and the roof should ideally be insulated first.  
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9. How does insulation work? 
 

 

In the context of a building, heat energy flows from areas of higher to areas of lower 

temperature by one or more of the heat transfer mechanisms previously explained. 

While there is no material which can completely prevent the transfer of thermal 

energy, insulators are materials or combinations of materials which reduce this flow 

of energy as much as possible. Figure 7 present a very simple visualisation of the 

principle of work of thermal insulation. There are three main types of insulation and 

the way they serve their purpose is vastly different and this is why we will describe 

each one of them separately.  

 
Fig. 7 The main function of insulation in cold and hot weather /11/ 

 

9.1. Vacuum insulation 

Since it is very complex and expensive to construct such vacuum systems which 

would be strong enough to sustain outside pressures from filling the vacuum space 
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in a building, vacuum type insulation is virtually not used, except when vacuum is 

created between the glass plates of double-glazed windows.  

9.2. Reflective insulation 

 
Fig. 8  A house utilising reflective insulation /12/ 

 

Reflective insulation materials, or radiant heat reflectors, are “materials which seek 

to prevent the passage of radiant heat into the structure by reflecting most of the 

incident radiant heat-rays back”, as taken from the book “Thermal and Acoustic 

Insulation” /13/ The most widely used materials for this purpose are aluminium foil 

and reflective vinyl sheeting, due to their lower cost compared to materials such as 

stainless steel. “Reflective insulation consists of one or more sheets which have 

surfaces which reflect heat and which, on the other side, have low emittances” /10/. 

Reflective insulation materials should not be in contact with solids, since this would 

dramatically increase the loss of heat through conduction. They should face towards 

air and thus block infrared radiation through their shiny reflective nature – they are 

most effective for downwards airflow. On average, if a cavity wall is lined with 

reflective insulation, about 90% of the radiative losses can be eliminated. However, 

reflective insulation does not reduce convection and conduction losses. This means 

such kinds of insulation would be most effective in cases where the majority of heat 

losses are radiative. Reflective insulation is most suitable for floors where reductions 

may be up to 70%. In walls the incorporation of aluminium foil can decrease heat 
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loss by about 60% while in loft spaces reductions would be at the most about 50%, 

according to Al-Homoud’s article “Performance characteristics and practical 

applications of common building thermal insulation materials.” /14/ 

9.3. Mass insulation 

Mass insulation works to reduce convection and conduction heat losses. As we 

previously explained, solids are generally good conductors of heat while gases on 

the other hand are great insulators. However, if we were to leave a cavity in our wall 

although reducing conduction losses, this would lead to a lot of convection losses 

since gases are a great medium for movement of warm air to colder areas. This 

means we would need a combination of solids and gases to reduce both conduction 

and convection losses at the same time. Mass insulator are just that – they consist of 

solids in the form of cells, fibres or granules and between these solid particles are 

numerous gas filled pockets or bubbles which retard the conduction of heat. In other 

words we use solids to minimise convection and gases to minimise conduction. 

There are many factors affecting the effectiveness of mass insulation and we will 

discuss them in detail later on.  
 

 

10. The energy saving potential of insulation 
 

 

Buildings are very complex structures and it goes without saying that there are so 

many factors which can affect the energy consumption of a home. When we think 

about ways to reduce the energy needed to heat a house, we need to prioritise all 

factors and decide on the most effective ways to invest in and to concentrate on. If 

we can identify the key areas affecting energy performance, then we will also be able 

to devise the best methods for improvement in those areas. The major groups of 

factors having an effect on the heating needs of a building include the location, siting 

and orientation of the building, the design, the technologies adopted, the materials 

used and the various architectural techniques in place.  
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Since the main concern of every homeowner is predominantly the cost, it is hard to 

invest in all possible solutions for reducing energy consumption. Rather, we should 

concentrate on the most cost-effective solution and on methods which produce 

improvements in various ways at the same time, so that we can achieve several 

upgrades simultaneously. Insulation is just that and it has long ago proven itself as a 

key element in sustainable housing. In fact it may well be the single most efficient 

strategy for energy efficiency in Europe. It offers unquestionable cost reductions and 

energy efficiency improvements. And as we will see in the next section, it is a source 

of multiple benefits and an overall excellent strategy towards the ultimate goals for 

energy efficiency on a small scale and on a national level. However, there are still 

many uninsulated or improperly insulated houses in Europe.  

 

There are two main areas in need of improvement – refurbishing old housing and 

constructing energy efficient new build. They are both very significant – on one hand, 

the majority of housing is old, on the other new build can offer much more significant 

improvements. According to XCO2 conisbee’s guide “Insulation for sustainability” /3/, 

on average 30% reductions in heating energy use can be achieved through 

refurbishment of old housing, while new build can achieve heating energy cuts of up 

to 92% compared to current average. While it is difficult to estimate the amount of 

houses needing refurbishment in Europe, it is accepted that about 50% of all 

European houses lack insulation – “Over 50% of total building stock and 85% of that 

pre-1965 is without any wall insulation”/3/. Again, this only indicates the enormous 

importance of incorporating insulation in all existing buildings and the great potential 

for improvements in energy consumption in Europe. 
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11. Benefits of insulation 
 

 

We will now discuss in detail the reasons why insulation is such a beneficial and 

important part of every building and why its benefits can reach to a national and 

global scale. 

 

11.1. Small scale benefits 

 

• Thermal comfort 

Let’s start with the obvious and well-known. Insulation is a way to make a home 

more thermally comfortable for its residents as it prevents from losing heat in cold 

weather and from unwanted heat in hot weather. As we know, humans are very 

sensitive to temperature changes and there is a very narrow temperature range for 

living spaces which would suit most people. Although there are slight variations in 

temperature preference from person to person, it is generally accepted that room 

temperature should not exceed 24-25oC and should not fall below 19-20oC. Humans’ 

sensitivity to temperature changes is also the reason why so much of our energy 

consumption goes for space heating. Insulation contributes towards stabilising living 

area temperatures (reducing variation) and thus creates a more healthy, comfortable 

and pleasant living/working environment. 
 

• Reduced risk of condensation. 

It is a common misconception that dampness in buildings is caused by sources 

external to the building. While it is possible that there can be some moisture entering 

the house due to cracks or leakages, these are generally minor problems since in 

about 90% of the cases dampness is in fact caused by water vapour generated 

inside the building structure. (thermal and acoustic insulation). We will not go into 

details about the various sources and causes of condensation in a house. The 

important fact to be pointed out is that thermal insulation helps prevent condensation 

and this may even be considered by some as a more beneficial effect than the cost 
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reductions, considering all the damages to a building which can be caused by 

moisture and condensation.  

 

• Reductions in heating costs.  

As we pointed out previously, saving in the range of 30-40% can be achieved 

through refurbishment of old buildings and up to 90% through incorporating proper 

insulation and airtightness systems in new construction. These savings correspond 

to proportional reductions in heating bills. As is common in all areas, the main reason 

for not installing thermal insulation in the first place is the additional investment cost 

which people are not willing to pay. However, as we know, “buildings are for life” 

which means the yearly savings in energy bills will certainly cover the initial 

expenditure. 
 

• Reduced noise levels.  

Thermal insulation also serves as a noise barrier. Some manufacturers even provide 

acoustic performance data for their products measured in decibels of noise reduction 

which can be achieved with the given insulation product.  

 

• Structural integrity.   

A building is a system consisting of many different materials. One of the most 

important things for a building is structural stability and the impact of aging on it. High 

temperature fluctuations affect the expansion and shrinkage of materials, which in 

turn may lead to undesirable thermal movements. These can damage the building 

structure and contents. As insulation helps to reduce temperature fluctuation, it also 

contributes to improved structural integrity and thus increases the lifetime of 

buildings. /14/  

 

Additional benefits to the homeowner may include improved fire protection of the 

building and increased value of the property. 
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11.2. Large scale benefits 

 

• Reduced carbon emissions.  

While this does not directly affect homeowners, the attitudes of consumers are 

undoubtedly changing towards the desire to be more sustainable, so every 

environmentally conscious person would prefer to live in a more eco-friendly house. 

On the commercial level, being more sustainable provides competitive advantage. 

However, the biggest importance of reducing emissions would be on a national and 

global level, since countries would be closer to achieving stringent emission targets 

and the risk of severe climate change consequences would be reduced. 
 

• Environmental conservation and resource depletion.  

While climate change is the primary focus of attention these days, we should not 

forget that there are other negative impacts human society has on the environment. 

We are already starting to face the consequences of environmental degradation and 

it should never cease to be our aim to continuously reduce humans’ negative 

influence on the environment and on other living creatures. Any consumption affects 

the environment in some way and the energy production industry is one of the worst 

actors in this sense. Along with environmental degradation, insulation would also 

help reduce the rate of resource depletion. Most houses in the world are heated by 

burning fossil fuels which are not renewable (at least not when scaled along with 

human generations). 

 

• Reduced dependence on imported oil.  

The fluctuation of oil prices is a matter which concerns everybody because of its 

fundamental effect on so many aspects of life. And the reason why oil prices and 

availability are of such great importance to all, while other vital resources are not 

discussed nearly as vigorously, is that oil reserves are very rare and unevenly 

distributed around the globe. This leads to the need for oil to be imported in most 

countries which consequently results in economic dependence and global political 

instability. This is why it is so vital for every country to reduce its reliance on imported 

fossil fuels and insulation would go a long way in contributing towards such a goal.  
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If the majority of buildings were to install proper thermal installation this would lead to 

significantly reduced demand for heating, which would in turn lighten the strain on 

the energy distribution network. It will also contribute to reduced expenditure from 

the national budget on installing new power plants needed to meet the increased 

demand for electricity.  
 

 

12. Different forms of insulation  
 

 
Fig. 9 A variety of insulating materials /15/ 
 

There are many different types of insulation depending on the main insulating 

material, the form and the purpose of the finished product. In recent years many new 

types of insulation products have emerged, made from entirely natural materials or 

predominantly recycled content. However, it must be remembered that the most 

important factors to consider are the thermal insulating performance of the material, 

the moisture control and the strength and durability of the material. During their 

operational product life, insulating materials contribute to so much in energy savings 

that the origin of the product, while generally a very important factor for most other 

construction materials, is in this case of minor significance, at least at current 
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standards of energy efficiency. This is why it is beyond the scope of this work to 

concentrate too much on the different insulation product classifications. An idea of 

the extent of variety among insulation products can be obtained from the attached 

comparison table – even though it covers merely 36 different insulation products, the 

types range from sheep’s wool, hemp, cotton and flax to recycled newspaper, glass 

mineral wool and polysterene. 

 

 

13. Parameters 
 

 

In this section we will discuss in detail what each of the parameters included in the 

table represents and why it is an important part of the selection process. It is 

important to realise that there are certainly many other important technical aspects 

and parameters, but this comparison tool has been tailored by the amount of 

information manufacturers are willing to provide. Thus, the parameters included are 

a small portion of the technical data for the given materials, but hopefully they are 

able to convey the most important information about the product. 

 

Table 1 presents the list of parameters included in the comparison table. 
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Table 1. Classification of the various parameters included 

13.1. Thermal insulating properties 

• Thermal conductivity (k-value) 

Thermal conductivity, and the properties stemming from it, is one of the most 

important parameters characterising a given insulation product as the insulating 

performance of the product is closely connected with it. As the name suggests, it 

describes the ability of a material to conduct heat and serves as a way to compare 

the thermal properties of different materials. To put is simply, conductivity is the ratio 

of steady heat flux which is conducted through a unit thickness in the direction 

perpendicular to the surface area, induced by a given temperature difference across 

the sample. Thus the thermal conductivity of a material, also known as the k-value, is 

expressed in W/mK (watts per Kelvin per metre).The smaller the thermal 

conductivity, the better.  

 

Thermal 
insulating 
properties

•Thermal 
conductivity 
•Heat transfer 

coefficient 
•Thermal 

resistance
•Thhermal 

admittance
•Specific heat 

capacity
•Thermal 

diffusivity
•Density

Moisture 
control

•Water 
resistance
•Hygroscopicity
•Vapour 

transmission
•Vapour 

permeability
•Vapour 

permeance 
•Vapour 

resistivity 
•Vapour 

resistance 
factor 

Material 
strength

•Temperature 
limits
•Tensile 

strength
•Bending/flexur

al strength
•Adhesive 

strength 
•Tension and 

shear 
resistance
•Resistance to 

compression
•Flexural 

modulus of 
elasticity
•Coefficient of 

thermal 
expansion

Environmental 
impact

•Embodied 
energy
•Raw materials 

sourcing
•Waste products
•Life expectancy 

(durability)
•Reusability / 

Recyclability
•Recycled 

content to ISO 
14021
•GWP - Global 

Warming 
Potential
•ODP - Ozone 

Depletion 
Potential 
•Packaging type
•Transportation
•Water usage

Health & Safety

•Acoustic 
performance
•Fire safety 

information
•Euroclass fire 

rating
•Mould and rot 

resistance
•Insects and 

vermins
•Toxicity

Assessment and 
certification

•Environmental 
Statement
•BRE Ecopoints
•Green guide to 

specification 
rating (A to E)
•Source of 

information
•Above avarage 

performance in
•Environmental 

certification
•3rd party 

accreditation
•3rd party 

product 
endorsement
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• Overall heat transfer coefficient (U-value) 

“The overall heat transfer coefficient is the steady state heat flow through the 

element per unit degree of temperature difference between the internal and external 

environmental temperatures per unit area” (definition quoted from the online article 

“Dynamic Thermal Properties Calculator“ /16/. It is a wholesome measure of the 

ability of several barriers to prevent conduction and convection losses, also referred 

to as a U-value. While the U-value is what reveals the actual insulating properties of 

a material, it is one of those parameters which cannot so easily be put in a 

comparison table due to its complexity. The U-value can only be calculated for a 

combination of materials put together, when all types of materials are known and 

their thicknesses are known as well. This is why the U-value cannot be added in the 

current table of parameters, even though most manufacturers provide example 

tables where they have collated the U-values of systems consisting of typical 

construction materials of a given thickness in combination with the insulating material 

in question. The lower the U-value, the better. 
 

• Thermal resistance (R-value) 

As the name suggests, the R-value represents the ability of a material to resist heat 

flow. It is proportional to the reciprocal of the thermal conductivity of a material, but 

while the latter is based on a 1 metre cube, thermal resistance also accounts for the 

thickness of the material.  

 

R = l/k (m2K/W) 

Where: 

l is the thickness of the material (m) 

k is the thermal conductivity (W/mK) 

 

For insulation materials, this means the higher the thermal resistance, the better. 

From the formula we can deduce that this can be achieved by either decreasing the 

thermal conductivity or increasing the thickness. 
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• Thermal admittance (Y-value) 

The thermal energy leaving the internal surface of the insulation material into the 

room per unit degree of temperature swing. The value is calculated under the 

conditions that the external environmental temperature is constant while the internal 

one undergoes periodic oscillation. Measured in W/m²K. /16/ 

 

• Specific heat capacity 

Specific heat capacity stands for the amount of thermal energy needed to increase 

the temperature of a unit mass of a material by 1K, as compared to the energy 

needed to raise the temperature of water. Measured in J/(kg.K). 
 

• Thermal diffusivity 

Thermal diffusivity is a measure of the rate of temperature rise through a given 

material, or the rate of heat conductance. It does not measure the heat or the heat 

transfer. This is a very important parameter as it reveals how fast a material can be 

heated up.  

DIF = k/DC m2/s 

Where: 

k is the thermal conductivity (W/mK) 

D is the thickness (m) 

C - specific heat of the material(J/kgK) 

Materials with a high thermal diffusivity warm up fast but also release the gained 

heat fast, while materials with a low thermal diffusivity take a longer time to heat up 

but can also sustain the increased temperature for a longer time.  

 

• Density 

Density is a widely known property. It is the mass of a material divided by its volume. 

Density is measured in kg/m3. 

 

There are many more values which can be used to describe the thermal properties 

of a material but there is no need to include all of them in a comparison table as the 

given parameters should be sufficient. It is also not easy to obtain additional 
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information about the materials on the market as the manufacturers usually provide 

only a limited amount of technical information. 

 

13.2. Moisture control 

The thermal insulating properties of materials given are those which would be 

expected if the materials were dry. The presence of moisture and the formation of 

condensation can radically alter those properties. This is why it is important to 

account for the way insulating materials react to moisture.  
 

• Water resistance 

This parameter indicates how capable a material is of blocking the passage of water 

and not allowing it to penetrate. Even if a material is not itself water resistant (or 

waterproof), it can become such if a layer of water-repellent coating or additive is 

applied. For the materials studied in this project, there has not been a way to 

numerically express the degree of water repellence of a material – the manufacturer 

simply states whether the product is water resistant or not. 
 

• Hygroscopicity 

Hygroscopicity describes a material’s tendency to absorb and retain water from the 

ambient air. It generally occurs when the vapour pressure inside the material is lower 

than the pressure of the surrounding air. We have previously talked about thermal 

conductivity and its importance relating to the insulating properties of a material – the 

presence of water drastically increases the heat loss through a material. This is why 

the more hygroscopic a material is, the bigger the danger of its insulating properties 

being deteriorated. The use of hygroscopic insulating materials necessitates the use 

of an additional coating to prevent the insulation from water penetration (both liquid 

water and water vapour), not only for the sake of improving the insulating properties 

of the material but also to prevent the metal structures from corrosion. Expressed as 

a percentage. 
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• Vapour permeability (µ - value) 

Vapour transmission stands for the movement of water vapour through a material. 

The time rate of this movement is referred to as vapour transmission rate, also 

known as vapour permeance. This parameter measures the velocity with which 

moisture travels through a material of a specified thickness. The complete definition 

of vapour permeance is the time rate of the passage of water vapour through a unit 

area of flat material of unit thickness induced by a unit vapour pressure difference 

between two specific surfaces, under specified temperature and humidity conditions. 

(information obtained from the e-book “Moisture Control in Buildings“/17/). 

 

Permeance depends on the material’s composition and thickness and can be used 

as a basis for product comparison. This is why it cannot be used as a basis for 

product properties comparison. In this case we use the term vapour permeability (µ - 

value) as it is a bulk property and does not depend on the thickness of the material. 

Permeability is the amount of vapour that migrates through a material in unit time. 

The total permeance of a material in a structure can be estimated by dividing the 

permeability by the thickness. Permeability is measured in gm/MNs (grams meters 

per mega-newton seconds) 
 

• Vapour resistivity (rv) 

Vapour resistance is a measure for the ability of a material to prevent water vapour 

from passing through it. While it is a very important parameter for characterising 

parts of a structure, it cannot be used for product comparison as it reflects the 

density of the material. This is why vapour resistivity of a material can be used for 

evaluation purposes as it characterises the material itself without being affected by 

its size, shape or thickness. It is measured in MNs/gm (mega-newton seconds per 

gram per meter). If we want to establish the total vapour resistance of a material, we 

just need to multiply the vapour resistivity by the thickness. Resistance is measured 

in MNs/g. This means that the thicker a material is, the higher its resistance to water 

vapour would be.  
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• Water vapour resistance factor 

This is a unitless bulk material property relating to vapour resistivity. Once the µ-

value is known, the vapour resistivity of the material can be calculated using the 

following formula: 

 

 

Where: 

Vapour permeability in still air is a constant equal to 0.2gm/MNs 

The higher the vapour resistance factor, the higher the resistance to water vapour 

transmission. 
 

13.3. Material strength 

• Temperature limits 

Temperature limits indicate the temperature range within which the given material 

should perform as predicted, without any substantial changes. If the material’s 

temperature is not allowed to fall below the lower limit or go higher than the upper 

limit, the material is not supposed to experience mechanical, chemical or thermal 

failures. Most insulation materials begin to crumble at very low temperatures, or to 

soften or melt at very high temperatures. The limits are determined by testing the 

various properties of a material under given extreme conditions. The duration of 

exposure is also affecting the material’s performance.  
 

• Tensile strength 

The tensile strength property of a material indicates the pull force that needs to be 

applied to the material in order to cause it to break. Or in other words, the maximum 

stress of pulling the material apart that the material can withstand before being 

fractured. It is measured in Pascals.  
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• Bending/flexural strength 

The maximum bending or twisting which a material can withstand before cracking. 

Particularly important for environments prone to excessive temperature changes, as 

the material can expand or contract under certain temperatures, leading to distortion 

of the material. Measured in kPa or kN/m2 – both units are equal.  

 

• Adhesive strength  

Adhesive strength is a measure of a material’s ability to remain fixed to the surface 

on which it has been applied without sliding or falling off /10/. It is an estimation of 

the force needed to separate two objects. The adhesive strength of a material is a 

very important factor affecting the durability of a structure. In the context of 

insulation, it measures how firmly the insulation block is fixed. Measured in units of 

kN/m2. 
 

• Tension and shear resistance 

The shear resistance of a material measures its ability to resist cleavage, when there 

are forces acting parallel to each other in opposite directions. Measured in kN/m2. 
 

• Resistance to compression (compressive strength) 

The compressive strength property expresses the ability of a material to withstand a 

given load without shrinking or crushing. In applications where insulation would have 

to support heavy loads, for example underfloor insulation, the compressive strength 

needs to be sufficiently high.  

It is also measured in kN/m2. 
 

• Flexural modulus of elasticity 

The property of a material to elastically bend under a given force, that is – to be able 

to return to its original shape after the force acting on it is removed – is called flexural 

modulus of elasticity. It is the ratio of the maximum stress (the force causing the 

tension in the material divided by the area it’s acting on) to the strain (the ratio of the 

change occurring in the material to its original state). Measured in MN/m2 or 

kilopascals.  /18/ 
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• Coefficient of thermal expansion 

All substances have the ability to expand or shrink under the influence of certain 

temperatures. The coefficient of thermal expansion measures the change which 

occurs in the size of the material as the temperature changes. It is calculated by 

dividing the volumetric change by the temperature difference and is measured in 10-

6/K units.  
 

13.4. Environmental impact 

• Embodied energy 

Embodied energy aims to reflect the total energy consumed in order to produce the 

given material. In order to permit comparison of products, this energy is expressed 

as megajoules per kilogram of the product. However, the methods for its calculation 

may vary according to what is and what is not included in this estimation. The idea is 

that it should include the energy needed all the way from the raw materials extraction 

to the disposal of the product but the method mostly used for construction materials, 

and the one the Green Guide to Specification uses, is Cradle-to-Gate. This includes 

all process from the extraction of materials until distribution – i.e. the energy used 

until the product leaves the factory.  

 

Embodied energy is one of the most important measures of the eco-friendliness of a 

product, in general. When insulation is concerned, however, we should look at things 

from a broader perspective. Insulating materials save an enormous amount of 

energy during their operational life and in this role we should realize that the most 

important measure for an insulator is its performance, effectiveness and durability. 

Comparing to the energy savings produced by thermal insulation, the embodied 

energy becomes negligible.  
 

• Raw materials sourcing 

The sourcing location of all kinds of products relative to the location of their end use 

can greatly affect the environmental impact of the product. On one hand, it is 

important that the raw materials are sustainably extracted e.g. timber should be 
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sourced from sustainably managed forests. The distances the materials travel before 

they reach the production site and the final end-use destination are also important as 

they affect the quantity of atmospheric emissions caused by transport. Last but not 

least, it is always best to utilize locally produced items to support the local economy.  
 

• Waste products 

This environmental performance property reflects not only the amount of waste 

generated during the production and after the disposal of the product. The type of 

waste is also of great importance – whether the waste is toxic or not, whether it 

would need treatment before reaching the landfill, etc.   
 

• Life expectancy (durability) 

Most insulating products should last for the life of the building. The life expectancy of 

the product depends not only on its quality, but also on the quality of its installation 

and application. 
 

• Reusability / Recyclability 

This column states whether the product can be widely recycled, or better yet – if it 

can be reused and if the manufacturer would accept to collect the waste product and 

reintroduce it into their production process. 

 

• Recycled content to ISO 14021 

The recycled content is expressed as a mass percentage of the final product and 

indicates how much of the product has been made from virgin materials and how 

much from materials which would otherwise be disposed of.  
 

• GWP - Global Warming Potential 

While GWP is an incredibly useful parameter which can express the extent to which 

a given product contributes to climate change, just like embodied energy it is not 

very applicable to insulation materials. And the reason for this is that the savings of 

CO2 emissions during the operation life of the insulation material are much more 

significant compared to the effect its production has on global warming. As a result, 
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most insulation manufacturers state that their products are in fact carbon negative – 

i.e. for every kilogram of product used, more than a kilogram of CO2 is saved. 

 

• ODP - Ozone Depletion Potential  

ODP stands for the impact of a given product on the ozone layer depletion, as 

compared to a reference ODP index for trichlorofluoromethane. The presence of 

substances such as CFs and CFCs makes up the ODP value. However, there are 

virtually no insulation materials having an ozone depleting potential on the UK 

market as they have been banned several years ago. This is why ODP is not 

included as a parameter in our tables since none of the quoted products have any 

impact on the ozone layer. 
 

• Packaging type 

As we know, modern packaging is almost always made up of large quantities of 

plastic, which become a source of pollution, contamination and landfill waste. In the 

“packaging” column we have included, where it has been available, information 

about the type of packaging used, its recyclability and its quantity. These obviously 

cannot be exact or numerical, but it is a good enough indicator if the manufacturer 

has considered reducing the packaging environmental burden. 
 

• Transportation 

This column includes very general information about how much transportation is 

utilized during the production and distribution of the insulating material. 
 

• Water usage 

The water usage parameter provides information about the quantity of water used in 

the manufacturing of the product and whether reclaimed water or lower grade water 

has been used instead of drinking water. 
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13.5. Health and safety 

• Acoustic performance 

Even though there is a whole different range of acoustic insulation products, targeted 

specifically for noise insulation purposes, thermal insulation can also very much 

contribute to reducing the noise affecting the inhabitants. In the “Acoustic 

Performance” column of the comparison table there are different types of information 

– some products are described by their NRC (noise reduction coefficient), for some 

the sound transmission loss is given, and some manufacturers simply state that the 

noise levels which would pass through the insulation material would be within the 

allowed limits. 

 

• Fire safety information 

When fire hazards relating to construction materials are concerned, there are two 

different aspects to consider – how the material reacts to fire and what its resistance 

to fire is. The way a material reacts to fire is currently evaluated using the Euroclass 

fire rating system, which will be described in detail in the next paragraph. On the 

other hand we have another certification organization – the LPCV approval system 

by BRE Global, which certifies products which meet fire and safety specifications. In 

addition, the fire safety information column provides other related information, such 

as whether the product is treated with fire protection agents, whether it contains 

combustible materials, etc. 
 

• Euroclass fire rating 

The Euroclass fire rating system is a new fire reaction classification system being 

widely adopted in the EU. Many different fire tests are used to assess the way a 

given product reacts to fire and as a result, a final marking is assigned to the 

product. The marking goes from A to E, where A1 and A2 markings indicate the best 

performance, while E – the worst. This kind of unified certification system allows 

easy and consistent comparisons and evaluations between various products on the 

market. What needs to be kept in mind is that the Euroclass rating deals with a 

product’s reaction to fire, not its ability to resist it.  
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It is also possible to include parameters such as smoldering speed and ignition point 

but unfortunately there are very few manufacturers which provide such kind of 

detailed information. 
 

• Mould and rot resistance; Insects and vermin 

Although there are columns in the comparison table for mould and rot resistance, 

and for risks of insects and vermin, these parameters cannot have a numerical 

response. They merely serve as a source of general information related to these 

issues which the manufacturer has mentioned in one way or another. 

 

• Toxicity 

The toxicity property of materials relates to their potential for affecting human health 

in any negative way, both during installation and operation. This includes allergenic, 

irritant, toxic or corrosive properties. Included is also information relating to any 

protective measures which might be needed. 
 

13.6. Assessment and certification 

• Environmental Statement 

The environmental statement is a way for a company to declare its strategy towards 

minimizing environmental impact by providing information about its activities to the 

public. This is a certification tool by the EMAS – Eco-Management and Audit 

Scheme, “a voluntary European initiative designed to recognise and reward 

organisations that go beyond minimum legal compliance and continually improve 

their environmental performance” /19/. Apart from informing the public about its 

environmental performance and attitude of the company, the environmental 

statement is also a way to address the stakeholder requirements. 
 

• BRE Ecopoints 

The roles of BRE and the Green Guide to Specification have been previously 

discussed. BRE ecopoints is a life-cycle assessment tool and it aims to reflect the 
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weighted environmental impact of a given construction product. The bigger the 

number of ecopoints, the higher the environmental impact of this product.   

 

• Green guide to specification rating (A to E) 

As mentioned before, the Green Guide rating gives a final grade for a certain product 

on a scale from A+ to E, where A+ is best and E is worst. There values reflect the 

overall environmental impact of the product based on results from detailed life-cycle 

assessments. 
 

• Source of information (1 – 3) 

This is a very simple rating which simply points out the source of the environmental 

impact information provided. The rating is given by GreenSpec: 

“* One star rating: The product has been included based on an assessment of the 

manufacturer's own product information.  

*** Three star rating: The product has been included on the basis of a third party, 

independent, Life Cycle Analysis (BRE Ecoprofile or similar).” /2/ 
 

• Above avarage performance 

This property is also a GreenSpec tool and it reflects the evaluation of the specialists 

at Greenspec, who have identified the areas where the given product has an above 

average performance, as compared to the majority of insulation products. 
 

• Environmental certification 

This column includes all widely recognized certification organisations which have 

recognised that the product in question complies with their standards. This includes 

ISO 9001, ISO 14001  and Natureplus. 
 

• 3rd party accreditation and product endorsement 

These endorsements and accreditations by various organisations demonstrate that 

the product and the manufacturer are recognized for their quality and positive 

environmental performance. 
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14. Results 
 

 

Different sections from the final comparison table are attached in the end of this 

document in the form of appendices. Since the tables have been done using 

Microsoft Excel, it is impossible for all the data to be seen as Word attachments, but 

at least the excerpts can serve to display the principle method of how such a 

comparison table is done. 
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15. Further work 
 

 

As mentioned before, my work for Rounded Developments Enterprises is not 

finished yet, since my studies have not allowed me to devote as much time to the 

project as I would wish to. Now that my studies are finished I will continue to work on 

obtaining additional information about various insulation materials available on the 

UK market and completing the comparison table.  
 

15.1. Adding more insulation products to the table 

The tables enclosed in this report cover only external wall products. As the work 

progresses, comparison tables will be developed for all other forms of insulation as 

well, including internal wall, roof and floor insulation. The same template will be 

used, only the data input will vary. 

 

15.2. Contacting manufacturers for additional information 

The data which makes up the current results table has been obtained mainly from 

GreenSpec and from all publicly available information that the manufacturers have 

provided. As can be seen from the attached table, there are many blanks which 

indicates that there is no data provided for the given parameter. This is why the next 

step would be to contact each manufacturer with a request for providing the needed 

information for filling the table. The plan is that I would devise a questionnaire which 

would be sent to various manufacturers and they will hopefully agree to cooperate. 

Again, the questionnaire will only cover parameters and data which have already 

been discussed in this report. 
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15.3. Expanding to all other types of building materials 

Once all comparison tables are filled in for the different types of insulation, the same 

process will be repeated for all building materials. As can be deduced, covering all 

construction materials will be a long process but the final results may prove to be 

extremely useful and time will show how widely this comparison system will be 

recognised among the Welsh building sphere. In any case, the concept is certainly 

worth consideration. 

 

 

16. Conclusion 
 

 

As it has been shown in this report, insulation has an enormous potential for 

achieving many of our modern society’s goals at the same time, including healthier 

living environments, more durable and economical buildings, reduced strain on the 

environment and lower carbon dioxide emission rates. As simple as it is, insulation is 

still largely underestimated in its cost reduction potential. This study has also shown 

that there is a large variety of insulating material types to serve every purpose and 

that the important aspects to consider about selecting a certain insulation product 

are the heat loss performance as well as the degree moisture control which can be 

achieved. While the environmental impacts on producing a given construction 

product are generally extremely important, we can say that for insulation the situation 

is slightly different due its enormous environmental impact reduction potential during 

its operation time. Parameters such as embodied energy and global warming 

potential only become significant when the building has achieved close to zero heat 

loss rates. 

 

Apart from insulation, this work has concentrated on the concept of creating a 

comparison tool for building materials which could allow specialists to select the 

most environmentally sound product for a specific purpose by comparing different 

materials based on different performance parameters. Even though the work and the 
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project are still in progress, it has been shown that such a comparison tool is feasible 

and holds a great potential for sustainably transforming modern buildings. 

 

In conclusion, what we need to realise is that at this point in human society, there is 

already a large pool of available information and technology, and the only thing we 

are lacking is a correct mindset and will. 
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