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ABSTRACT 
The environment has gradually been depleted by human activities thereby leading to various 
harsh climatic conditions and environmental hazards amongst which are global warming, flood, 
radiation and so on. This paper takes a keen look at the myriad use to which clay is put globally 
with the aim of identifying those uses to which it could be put to assist in ameliorating these 
numerous environmental disasters plaguing the human race. Based on its environmental 
compatibility and natural properties, the paper concluded that clay, when properly understood 
and applied, could further be utilized to enhance the values of the environment and thereby 
help in improving some of the negative effects of climatic changes. 
 
 
 
Introduction 
There is no gainsaying the fact that various 
natural disasters as well as numerous 
human activities have led to a myriad of 
environmental hazards that have in turn 
greatly resulted in countless health 
complications and many preventable deaths. 
According to Roberts (1998), Environmental 
Change and Human Health, a special 
section of World Resources 1998-99, 
describes how preventable illnesses and 
premature deaths are still occurring in 
shockingly large numbers, even though vast 
improvements in human health globally over 
the past decades mean millions of people 
are living longer, healthier lives than ever 
before. For instance, the incidence of 
asthma is rising dramatically throughout the 
developed world and environmental factors 
appear to be at least partly to blame. 
 
This phenomenon is fast eating very deep 
into the health fabric and well-being of 
mankind that a lot of efforts are now directed 
towards minimally reducing its unfavourable 
effects. Addressing this problem is the need 
of the hour and many national and 
international organizations with natural and 
environmental consciousness are now 
moving towards the mitigation of its 

damages to environment. Natural calamities 
are unavoidable and inescapable but it is 
possible for human beings to reduce the 
impact of their damage to the environment if 
the well-being of the future generations is of 
any importance. 
 
Most enlightened people on Earth are well 
aware of green-house effect caused by 
environmental degradation and the alertness 
and human attention it demands. In 1997, 
member countries of United Nations 
Organisation arranged ‘Kyoto Protocol’ to 
address the issue of environmental pollution 
but could not move towards any active steps 
to lessen the effect due to lack of agreement 
between the nations. First world countries 
and third world countries are fighting with 
each other to share the responsibility but no 
one is ready to take up the issue to resolve. 
Whether or not the environmental 
degradation process is reduced remains to 
be seen (United Nation Framework 
Convention on Climate Change, 2011). 
 
Some of the measures to be taken by active 
participants in the quest to mitigate the side 
effect of the resultant environmental 
hazards, according to the Kyoto Protocols 
(Article 2, Section 1(a)i), include: 
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i. Enhancement of energy efficiency in 
relevant sectors of the national 
economy; 

ii. Protection and enhancement of 
sinks and reservoirs of greenhouse 
gases not controlled by the Montreal 
Protocol, taking into account its 
commitments under relevant 
international environmental 
agreements; promotion of 
sustainable forest management 
practices, afforestation and 
reforestation; 

iii. Promotion of sustainable forms of 
agriculture in light of climate change 
considerations; 

iv. Research on, and promotion, 
development and increased use of, 
new and renewable forms of energy, 
of carbon dioxide sequestration 
technologies and of advanced and 
innovative environmentally sound 
technologies; 

v. Progressive reduction or phasing 
out of market imperfections, fiscal 
incentives, tax and duty exemptions 
and subsidies in all greenhouse gas 
emitting sectors that run counter to 
the objective of the Convention and 
application of market instruments; 

vi. Encouragement of appropriate 
reforms in relevant sectors aimed at 
promoting policies and measures 
which limit or reduce emissions of 
greenhouse gases not controlled by 
the Montreal Protocol; 

vii. Measures to limit and/or reduce 
emissions of greenhouse gases not 
controlled by the Montreal Protocol 
in the transport sector; and 

viii. Limitation and/or reduction of 
methane emissions through 
recovery and use in waste 
management, as well as in the 
production, transport and 
distribution of energy (United Nation 
Framework Convention on Climate 
Change, 2011). 

 
It is in the light of the above that this paper 
seeks to examine the various climatic 
challenges that have resulted from 
environmental degradation and the ways in 
which clay could be utilized to assist in the 

mitigation of their side effects especially in 
the building industry. 
 
Climatic challenges 
What are these challenges? And how much 
have they affected man to have generated 
the kind of attention being accorded it all 
over the world today? These challenges are 
numerous but they include environmental 
disasters like global warming and flood; and 
health-related problems like fever, heat 
cramps, heat expansion, heat stroke, and 
dehydration to mention just a few. Many of 
these stated effects are however results of 
global warming and that’s why some efforts 
would be devoted here to discuss the 
phenomenon in brief. 
 
Global Warming 
According to American Heritage Dictionary, 
global warming is caused by an increase in 
the average temperature of the earth's 
atmosphere, especially a sustained increase 
sufficient to cause climatic change 
(American Heritage Dictionary, 2011). 
Scientists believe Earth is currently facing a 
period of rapid warming brought on by rising 
levels of heat-trapping gases, known as 
greenhouse gases, in the atmosphere 
(Microsoft Encarta, 2008). 
At the same time human activities have 
reduced the forest cover that had 
traditionally absorbed these same materials. 
It is stated that an increasing level of these 
atmospheric constituents has led to a chain 
of chemical and physical changes that have 
increased the world's average temperature.  
 
Global warming became a global issue by 
virtue of the simple fact that it has come to 
affect the entire Earth’s surface, and 
therefore its climate too. Some of the 
solutions that have been proffered include:  

i. Cutting down our use of fossil fuels 
(coal, oil and natural gas) for 
electricity and transport; 

ii. Finding and developing new 
renewable sources of energy that 
are not reliant on fossil fuel; and 

iii. Performing afforestation instead of 
deforestation. 

Because of some of the properties of clay 
that are environmentally compatible, clay 
stands as one of the materials, especially in 
the building industry, that assist in alleviating 

http://en.wikipedia.org/wiki/Heat_cramps
http://en.wikipedia.org/wiki/Heat_cramps
http://en.wikipedia.org/wiki/Heat_expansion
http://en.wikipedia.org/wiki/Heat_stroke
http://en.wikipedia.org/wiki/Dehydration
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some of the effects of climate change 
identified above. 
 
Clay is usually good thermal mass and it is 
therefore very good at keeping temperatures 
at a constant level. Homes built with clay 
tend to be naturally cool in the summer heat 
and warm in cold weather. Clay holds heat 
or cold, releasing it over a period of time like 
stone. Earthen walls change temperature 
slowly, so artificially raising or lowering the 
temperature can use more resources than 
in, for example, a wood built house, but the 
heat/coolness stays longer. 
 
Therefore, homes built with mostly dirt and 
clay, such as cob, sod, and adobe, resulted 
in homes that have been built for centuries 
in western and northern Europe as well as 
the rest of the world, and continue to be 
built, though on a smaller scale. Some of 
these buildings have remained habitable for 
hundreds of years (Ganiyu & Ganiyu, 2011). 
 
Clay use 
Clay has been put into several varieties of 
uses by ceramists/potters, sculptors, 
builders and technologists. While it 
constitutes the major materials used by the 
potter/ceramist in the production of his 
wares, the sculptors and builders also use 
clay in various degrees in their respective 
professions. The use of clay in its raw form 
for decoration especially by the potters and 
sculptors is exemplified in the various 
ancestral figurines and sculptural artworks, 
decorative pots found everywhere across 
the globe. Clay is also used for the 
production of domestic utensils such as 
mugs, jugs, cups, casseroles, serving 
plates, flower vases and so on. 
However, clay products, especially after 
processing into ceramic, are not only limited 
to artistic objects and tableware in their use. 
They are also used for industrial and 
technical items such as sewer pipe and 
electrical insulators. Because 
ceramics are valued for their mechanical 
properties, including strength, durability, and 
hardness, they are therefore useful as 
metal-cutting tools tipped with alumina, as 
well as tools made from silicon nitrides, to 
cut, shape, grind, sand, and polish cast iron, 
nickel-based alloys, and other metals. They 
are also used to make components such as 

valves and turbocharger rotors for high-
temperature diesel and gas-turbine engines. 
The textile industry uses ceramics for thread 
guides that can resist the cutting action of 
fibres travelling through these guides at high 
speed. 
 
The electrical and magnetic properties of 
ceramics make them valuable as electronic 
materials. They are used as insulators, 
semiconductors, conductors, and magnets. 
Stacks of disks made of this material are 
used to suspend high-voltage power lines 
from transmission towers. Similarly, thin 
plates of aluminium oxide, which remain 
electrically and chemically stable when 
exposed to high-frequency currents, are 
used to hold microchips. Engineers form 
miniature capacitors from ceramics and use 
them in televisions, stereos, computers, and 
other electronic products. 
 
Ceramics also have important uses in the 
aerospace, biomedical, construction, and 
nuclear industries. Space engineers use 
ceramic materials and cermets to make 
components for space vehicles. Medical 
and dental specialists use this ceramic to 
make hip joints, dental caps, and dental 
bridges. Ceramics such as calcium hydroxyl 
phosphates are compatible with bone and 
are used to reconstruct fractured or 
diseased bone. Engineers use uranium 
ceramic pellets to generate nuclear power 
while manufacturers use ceramics to make 
bricks, tiles, piping, and other construction 
materials. Household appliances, such as 
refrigerators, stoves, washing machines, 
and dryers, are often coated with ceramic 
enamel (Ganiyu, 2011). 
 
Clay in the building industry 
The builders use clay as structural materials, 
non-structural materials and as mechanical 
materials.  As a structural material, clay is 
used for adobe, wattle and daub, cob-laterite 
balls and kilned bricks (Fadamiro & 
Ogunsemi, 2005). 
i. Adobe bricks are made of earth 
with fairly high clay content and straw. If 
produced manually the earth mix is cast in 
open moulds onto the ground and then left 
to dry out. Adobe bricks are only sun-
dried, not kiln-fired. When used for 
construction they are laid up into a wall 

http://en.wikipedia.org/wiki/Thermal_mass
http://en.wikipedia.org/wiki/Europe
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using an earth mortar. Before drying out, 
the finished walls are smoothed down. 
Often a clay render is applied as a surface 
coating. Adobe is probably one of the 
simplest forms of earth building (Solid 
Earth Adobe Buildings Ltd, 2011).  

ii. Wattle and daub is unlike adobe. In 
the case of wattle and daub, timber frames 
made out of raffia palm branches are used 
as reinforcement which are filled with 
laterite mixed with water. Wattle and daub 
starts with a lattice of vertical studs and 
horizontal wattles, worked together like a 
basket. A mix of earth and straw is then 
daubed onto this latticework, forced into 
the gaps and smoothed over to fill any 
cracks. Wattle and daub walls are non-
load-bearing and are built into a wooden 
framework (Solid Earth Adobe Buildings 
Ltd, 2011). 

iii. Cob is an old technique. Next to 
adobe construction, it is the most common 
earth building technique. Cob construction 
involves layering a mix of gravely clay and 
straw directly onto the emerging wall 
without the use of mortar or a framework. 
The rough surface is later trimmed up and 
usually rendered, which leads to a soft, 
undulating look of the walls. Cob provides 
extra thick and sculptured walls easily, but 
the construction is shrinkage prone, calling 
for careful selection of materials and 
construction detailing. Cob walls are 
usually load-bearing.  

iv. Laterite Burnt Brick: To improve 
the quality and strength of the clay bricks 
as building material, they are sometimes 
fired at a very high temperature in a kiln. It 
could be used to completely build 
structures (Ganiyu & Ganiyu, 2011). 

 
Other clay-based building techniques 
include rammed earth and light earth 
which are quite common in Germany and 
New Zealand. One interesting thing is that 
these building methods and materials have 
also been practiced and used in many parts 
of Nigeria, especially in the South-West. It is 
however funny that today, most people see 
them as obsolete and unfashionable despite 
their environmental compatibility and 
numerous climatic advantages. 
Building homes from earth, before clay 
lump, started out by making up the mixture 
and then throwing lumps of cob to a 'master 

cob builder' who would be balanced on the 
three foot wide cob wall and he would catch 
the big lump with a three pronged fork and 
then settle the natural material onto the wall, 
walking backwards as he built it up over 
days, let layers dry and then build it up some 
more. So progressing onto Clay lump green 
building methods was a really big change in 
the way country homes and farm buildings 
were constructed at the time, not only in the 
time that it took to complete the building but 
also because it was easier to learn the trade 
of Clay Lump over Cob and so allowed 
semi-skilled work men to build a home 
(Home-energy-saving-tips.com, 2011). 
These were the various techniques used by 
our forefathers in building their homes. 
 
Adobe walls have a number of advantages 
amongst which are that they are fireproof, 
durable yet biodegradable, non-toxic 
building material which provide sufficient 
thermal mass to buildings to ensure 
excellent thermal performance. Other 
benefits include low sound transmission 
levels through walls and a general feeling of 
solidity and security. With adequate 
supervision this technique is highly suitable 
for owner builders, as no costly tools or 
equipment are necessary and the essential 
know-how can be easily acquired on a 
training workshop and through hands-on 
experiences.  
 
Due to the production process and the 
nature of clay, Adobe bricks have good 
water resistance. Nevertheless it is very 
important to provide adequate weather 
protection of the earth walls, especially in 
exposed situations. This is normally done 
with the provision of adequate eaves. The 
small Adobe units provide great flexibility in 
the design and construction of earth 
buildings. 
 
Another important advantage was that clay 
lumps could be prepared (with shelter) 
throughout the year and so a stock could be 
prepared ready for the good weather of the 
dryer, spring and summer months when the 
actual build could be started (Home-energy-
saving-tips.com, 2011). 
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Environmental benefits of clay buildings 
There are several advantages and benefits 
of clay buildings over other building types. 
Aside benefits like low maintenance, elegant 
appearance, strength, durability, acoustic 
performance (noise barrier), fire resistance, 
design flexibility and economic advantage to 
mention a few, clay buildings are energy 
efficient and possess qualities like thermal 
performance or temperature control.  
 
Clay walls have excellent thermal mass 
which is the ability of the material to retain 
heat energy when subjected to temperature 
differential and therefore play an important 
role in stabilising temperature changes. The 
clay wall stabilises the internal temperatures 
by delaying the passage of heat through the 
wall thereby keeping the internal 
temperature of the building longer. In 
essence, clay buildings are cooler in 
summer because the hottest temperatures 
of the day would not be able to affect the 
inside of the building as quickly as they 
would affect buildings made of more 
lightweight materials. In winter, clay 
buildings are warmer in that the interior side 
of the wall would absorb and redistribute the 
heat inside the house (Home Giudes 
SFGate, 2012). 
 
Conclusion and recommendations 
That the environment has been greatly 
depleted by human activities as well as 

natural disaster is in no doubt. This 
depletion has also led to various harsh 
climatic conditions and environmental 
hazards amongst which are global warming 
and radiation which have led to diseases like 
cancer. However, some of these harsh 
climatic conditions and environmental 
hazards can be mitigated with the use of 
clay and clay products which are not only 
readily available but also relatively cheap to 
acquire. 
 
Clay walls have higher propensity to 
stabilise and control temperature changes 
thereby making buildings constructed with 
clay bricks environment friendly. In view of 
the above, this paper hereby recommends 
that more enlightenment and orientation 
should be given to the public so as to 
encourage the continuous use of clay in the 
building industry because of its 
environmental sustainability and numerous 
other advantages over other building 
materials.   
 
The public should also be sensitised to 
realise that apart from its ability to assist in 
ameliorating some of the negative effects of 
climatic changes, clay and its products 
possess other important qualities such as 
low maintenance, high aesthetic value, 
strength, durability, acoustic performance 
(noise barrier), fire resistance and design 
flexibility among others. 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Preparation of Adobe Brick 
Source: Solid Earth Adobe Buildings Ltd, 2011 
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Figure 2: Wattle and daub 
Source: Solid Earth Adobe Buildings Ltd, 2011 
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