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ple of low income or middle income to afford decent 

house. (Israel and Basiru, 2008)

The rising cost of building is a source of concern to 

most governments in the world, especially in Nigeria 

today. The major cause is the rising cost of build-

ing materials since according to Iwuagwu & Iwuagwu 

(2015), the cost of building materials alone takes up 

to 70 percent of a standard low-income formal hous-

ing unit. In Nigeria, there is an acute lack of afford-

able houses which is largely due to the high cost of 

the conventionally processed building materials such 

as steel and Portland cement. The desire generated 

for these materials has a negative impact, leading to 

reduced value and perceived inappropriateness of lo-

cally available materials. Ideally, building materials for 

low-cost housing should be produced from locally 

available raw materials. Furthermore, it would be best 

if these raw materials were abundantly available or 

they should be renewable in nature (RICS, 2008).

In view of the above, the main question of this paper 

is: why is earth constructed buildings not adapted in 

South East Nigeria, what are the major benefits and 

problems associated with houses built with earth in 

South East Nigeria? The purpose of this study is to ex-

amine and analyze the journey of earth constructed 

buildings in South East Nigeria, major benefits and 

problems with houses constructed with earth materi-

als in the South East of Nigeria.

Statement of the problem

Nigeria has one of the best policies regarding the 

provision of adequate housing for the poor. But 

till date, little or nothing has come out of it due to 

hindrance centred on the implementation of these 

policies to bring about the actualisation of housing 

poor Nigerians.

Housing is one of the basic needs of man due to his 

desire for security, privacy and protection from nega-

tive impacts of the environment and it is the most 

important for the physical survival of man after the 

provision of food. In Nigeria today the housing ques-

tion is primarily that of a crisis situation. The housing 

crisis situation in Nigeria arises because of poverty, 

and the absence of an effective administrative arm to 

mobilize and organise the country’s natural resourc-

es, human, industrial, etcetera, for housing and urban 

development. Some other challenges facing hous-

ing supply and affordability in Nigeria include; cost 

of land and building materials, high interest rates on 

mortgages, poorly developed mortgage finance sys-

tem, administrative bottlenecks that makes the pro-

cessing and securing of approvals for building plans, 

certificates of occupancy and other necessary gov-

ernment permits a nightmare, and the unmitigated 

corruption in the country.

Over the years, governments had embarked on sev-

eral housing intervention programmes, with the ob-

jective of making housing available and affordable to 

the majority of the population. According to Aribig-

bola, (2009) and Israel & Basiru, (2008) despite the 

various efforts of government, individuals and agen-

cies both locally and internationally to improvehous-

ing provision in Nigeria, housing problems particu-

larly shortage and affordability still persist. To tackle 

housing problem, various authorities have proffered 

strategies for improving housing delivery in Nigeria. 

Fasakin (1998) suggested the cooperative housing 

model while Oduwaye (1998) advocate for simply 

land allocation system and Omole (2001) suggest-

ed affordable financing model. But still the afford-

ability issue persist because of the cost of imported 

building materials, inaccessibility to funds and so on, 

which has consequently made it impossible for peo-

An Assessment of Earth Building Adaptation 
and Growth in South East Nigeria

Ikechukwu Onyegiri¹, Ben Ugochukwu Iwuagwu²
¹ Department of Architecture Imo State University, Owerri, Nigeria  

² Department of Architecture Abia State Polytechnic, Aba, Nigeria



LEHM 20162 –  

AN ASSESSMENT OF EARTH BUILDING ADAPTATION AND GROwTH IN SOUTH EAST NIGERIA

constructed buildings in South East, Nigeria and in-

vestigate why earth constructed buildings are not 

adapted. Thorough and extensive reviews process 

aims at examining, synthesizing and recording all is-

sues discussed by various authors in books, journals 

and other scholarly works were analysed. The afford-

ability issue faced by low income group in Nigeria 

becomes the focus of this paper.

Need for alternative method for affordable hous-

ing supply in Nigeria

Various governments in Nigeria have often expressed 

interest in housing provision for the masses. A re-

view of past efforts indicates that the achievement 

level of the various national housing programmes 

was low. Rapid urban growth associated with accel-

erated tempo of socio-economic development has 

seriously aggravated the shortage of dwelling units, 

resulting in overcrowding, high rent, slum and squat-

ter settlements which are visible features of urban 

centres throughout the country. Estimate and indi-

cator of the magnitude of housing shortage vary. In 

summary, they all indicate massive shortages in to-

tal housing required. The total housing need of the 

country in urban and rural areas were put to some 

8 million units by the year 2000 by Federal Minis-

try of works and Housing, and 12-14 million units in 

2007 (Akeju, 2007). A more recent estimate puts the 

figure even higher at 16-17 million units (Aribigbola 

and Iranlowo; 2012). At an average cost of 2.5 mil-

lion naira per housing unit, Nigeria will require 35 tril-

lion Naira to fund the housing deficit of 14 million 

housing units (Onyike; 2007). A recent study based 

on the salary structure of public servants in Nigeria 

showed that no public servant in Nigeria below sal-

ary grade level 13 in the federal civil service and salary 

grade level 16 in the Imo state civil service can afford 

a property costing N4.75 m on a 25 years mortgage 

at 6 percent if he devotes 50 percent of his salary 

per annum to housing (Onyike; 2007). At 18 percent 

mortgage rate, only a federal permanent secretary or 

his equivalent on grade level 17 can afford the same 

house. This shows that in the absence of some as-

sistance and affordable strategies, adequate housing 

is unaffordable to most law abiding Nigerians.

Housing supply in Nigeria

Table 1 shows the targeted and constructed num-

ber of housing units in the different public housing 

programs initiated between 1962 and 2010. It reveals 

that a total of 618,498 housing units were planned 

There are many problems plaguing housing supply 

and affordability in Nigeria and in other developing 

countries. The high cost of imported building ma-

terials, is perhaps the major constraints to progress. 

In addition, Migration of people from rural areas to 

urban centres has been increasing at an alarming 

rate. The consequences of this migration decision 

have resulted in the increase in housing demand in 

most of our urban centres in Nigeria, making it im-

posible for housing supply to meet the demand for 

housing thereby reducing affordability level. Neglet 

on local building materials is seriously affecting hous-

ing affordability. It is important to identify and use 

locally manufactured and available materials in pro-

viding houses in order to meet the housing demand 

in South East Nigeria and Nigeria at large. By the re-

searcher’s observation there is lack of patronage of 

local building materials in South East Nigeria even as 

these materials are available and abundant in many 

parts of the region.

Aim and objective

The aim of this paper is to intensify efforts on alter-

native methods that will enhance and improve the 

quality and quantities of our housing stock and as 

such impact positively on the affordability of low cost 

housing in South East Nigerian. It takes an in-depth 

look at the journey of earth constructed buildings in 

South East, Nigeria, investigate why earth construct-

ed buildings are not adapted and proffers possible 

lasting solutions to its positive sustenance from its 

present slow adaptation and growth.

The study area

The study area is South East Nigeria comprising of 

five states namely; Abia State, Imo State, Enugu State, 

Anambra State and Ebonyi State. South East Nigeria 

has a total land mass of 46,284 km² and a total popu-

lation of 16,381,729 people with population density of 

538 / km² (NPC 2006). The climate of South East Nige-

ria is tropical. The wet season is from May to Octo-

ber when the south west wind blows across the area 

from Atlantic Ocean. The dry season is from Novem-

ber to April and characterized by harmattern. During 

the period, the North-East trade wind blows from the 

Sahara Desert across the area, while the hottest pe-

riod of the year is from February to April.

Research methodology

This paper employs an extensive literature review 

that takes an in-depth look at the journey of earth 
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carried out by NIBRRI in Nnewi Anambra State and 

Umuahia in Abia State, all intended to introduce this 

sustainable building technology in the region. The 

first pilot project was executed in Nnewi and com-

pleted in 1997.The project was intended to serve as 

an awareness centre for low-cost housing materials 

and technology that could replace the conventional 

ways of building. The second project built in Umuahia 

1999, served both as a public enlightenment scheme 

and training of artisans in the technology.

Another research project at Avu-Obinze Imo State 

was initiated in 2002 in an attempt to introduce low-

cost housing technologies for the workers in Imo 

State. The programme was formulated to produce 

sustainable, low cost houses affordable to workers 

and also to train and empower up to 100 youths on 

compressed stabilized earth building technology and 

the use of other low cost materials.

The demonstration projects were designed to use lo-

cal materials to achieve a high quality building fabric, 

with low environmental impact within a cost of 60-

65 % off market prices of their equivalent convention-

al houses (houses built with sandcrete blocks, con-

crete, aluminum or metal roofing sheets).

for production in the various public housing schemes 

across the country. However, around 85,812 housing 

units representing around 14 percent of the planned 

housing units were actually completed. This achieve-

ment level clearly shows that many of the public 

housing programs initiated by government within 

that period failed to meet the targeted number of 

housing units. The cumulative effect of this failure 

is that an estimated 75 percent of Nigeria’s 60 mil-

lion urban population live in slums, and not less than 

700,000 housing units are required annually to im-

prove on this appalling housing situation across the 

country (FRN,1991 and Olotuah, 2010).

Journey so far for earth constructed buildings in 

South East Nigeria

The knowledge regarding the modern earth building 

techniques in Nigeria is poorly spread throughout the 

regions and this encourages continued use of con-

ventional ways of building which are not affordable 

and may not be sustainable for the natural environ-

ment.

There has been numerous numbers of low-cost 

housing projects that have been carried out in Ni-

geria by different organisations starting with NIBRRI 

in the 80’s. There were two demonstration projects 

Period Target Achievement 

1962-1968 Construction of 61,000 housing units Only 500 units, less than 1% of the planned units 
were constructed

1971-1974 Construction of 59,000 ‘low-cost’ housing 
units across the Federation

7,080 housing units representing 12% of planned 
houses were actually built

1975-1980 Construction of 202,000 low-cost housing 
units nationwide

30,000 housing units representing less than 15% 
of planned houses were actually completed

1981-1985 Construction of 160,000 housing units, for 
low-income people. The second phase of the 
housing program set out to construct 20,000 
housing units across the country

A total of 47,234 housing units representing 
about 23.6% of planned housing units were 
constructed in the first phase. The second phase 
was cut short by the military coup of 1983

1986-1999 Construction of 121,000 houses on Site- and-
Services housing program 

5,500 housing units (less than 5%) of planned 
houses were actually constructed.

1999-2010 Construction of about 10,271 housing units 
through the Public-Private Partnership (PPP) 
arrangements in different PPP housing 
schemes across the country.

Construction of 500 housing units in the 
Presidential Mandate Housing Scheme in all 
36 state capitals and Abuja.

– 2000 serviced plot through PPP site and 
service in Ikorodu, Lagos. 

– 4,440 housing units completed in Abuja, Port 
Harcourt, Akure and Abeokuta, through PPP. 

– The Presidential Mandate Housing Scheme 
did not take off in many States. In Ogun State 
about 100 housing units representing 20% of the 
planned units were constructed.

Table 1 Targeted and constructed number of units in public housing programs in Nigeria (Iwuagwu + Iwuagwu, 2015)
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ed building materials has put the African traditional 

and sustainable way of building and construction 

processes in danger, thus relegating our architecture

V. Frequent Maintenance: Frequent maintenance of 

houses built with local materials especially earth, is 

another challenge facing African architecture. Ac-

cording to Rumana (2007) there is high maintenance 

requirement of earthen plinth and walls which are of-

ten plastered, especially during the wet season. This 

is due to the low strength of the materials that make 

it a requirement for the frequent maintenance in or-

der to keep the building is good condition for use. If 

the houses built with local materials are not main-

tained regularly, they will deteriorate in some few 

years after their construction due to their vulnerabil-

ity to weather such as rain and storm.

VI. Requirement of intensive labour work: Harper 

(2011) argues that mud buildings require labour in-

tensive work. intensive labour work is required in 

constructing houses with earth due to the fact that 

the activities involved in fetching and preparing the 

materials are considered part of the entire labour 

works of the project. Additionally, most of the build-

ing units such as earth brick, blocks, thatches, bam-

boo and sticks used for building houses are small in 

sizes and therefore require a lot of labour works to 

construct such houses. Rumana (2007) further stated 

that there is high labour requirement for regular re-

pair of earthen houses.

VII. Earth ware or erode so easily: Another problem 

with houses built with earth is that they ware or erode 

so easily. According to Alexander (1992) one of the 

effects of earthen buildings is the erosion of the soil 

caused by excessive runoff and the addition of sig-

nificant weight to the running material due to the 

accumulation of large amounts of water in between 

houses. Soil or earth is a material whose constitu-

ents easily separate and allows for greater peculation 

when get in contact with water. This characteristic 

cause erosion to the materials and therefore makes 

it problematic for construction of houses.

Major benefits associated with houses built 

with earth

I. Provision of cool Room Temperature: Provision of 

cool room temperature was also found as a major 

benefit of houses built with earth. It is an undeniable 

fact (especially in warm climate areas) that houses 

Reason for low adaptation of earth constructed 

buildings

I. Durability and Safety: Durability is another problem 

that hinders the use of local materials for low-cost 

mass housing provision. Some of the local materi-

als are not durable therefore maintenance, in form 

of renovation, and replacement will be much often 

compared to those with more permanent structures. 

Mud and wooden houses are often attacked by ter-

mites thereby reducing the strength of their struc-

tures. They are liable to vandalism and attacks by 

robbers. They are also liable to attacks by fire and 

local fire bridges are ill-equipped. Also incidences of 

harsh weather such as wind rain and excessive dry-

ness due to loss of moisture for unseasoned wood 

have been recorded.

II. Acceptability: The future of any Architecture de-

pends on the extent to which it is acceptable to 

the people for whom it is intended. The notion that 

buildings of traditional materials are substandard is 

the main obstacle to the development of an authen-

tic African Architecture that is truly indigenous to the 

people. Perhaps issue of acceptability has brought 

destruction of traditional values and their replace-

ment with alien ones.

III. Low Strength: The highest problem of houses 

built with earth is the low strength of the houses, im-

plying that earth has strength that is below expec-

tation when compared with strength of the houses 

built with conventional materials such as cement, 

concrete, steel, among others. The strength of every 

house is important because it determines the du-

rability and security of the house. This is consistent 

with the view of Venkatarama and Prasanna (2009) 

that one of the drawbacks for using earth alone as 

a material for construction is its durability which is 

strongly related to its compressive strength. Riza et al. 

(2011) further explained that most soil in their natu-

ral condition lack the strength, stability and durability 

required for building construction.

IV. Civilization: Local and indigenous cultures have 

practiced sustainable resource use due to their practi-

cal experience and human dependency on earth’s life 

support systems. Traditional communities integrated 

buildings into the natural environment in terms of 

adequate use of cost effective and easily assessable 

local building material for construction and mainte-

nance. However, importation and the use of import-
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ing, and lighting) and for construction. Local building 

materials projects a possibility of total reduction to a 

near zero carbon emission of buildings. Local build-

ing materials are eco-friendly, climate responsive and 

organic protective measures to safeguard and as well 

as minimize environmental impact. Healthy in-door 

and outdoor environment is secured. The thermal 

insulation, energy saving, etcetera of local building 

materials reduces negative environmental impact. 

Extensive use of recycled materials help conserve, 

restores, and preserves the eco-system. The proxim-

ity of materials saves cost and reduces pollution by 

fuel burning through transportation.

VI. Energy Efficient: Environmental protective meas-

ures ensure reduction of operational energy in con-

struction. Studies according to Iwuagwu and Az-

ubuine (2015) reveal that the building sectors con-

sume more than one third of the world’s energy, and 

contribute to global warming. A typical traditional 

building of earth emits fewer greenhouse gases, con-

sumes less energy, and maintains a high level of in-

ternal thermal comfort, regardless of prevailing solar 

radiation outside.

VII. Reusability: Reusability is a function of the age 

and durability of a material. Very durable materials 

may have many useful years of service left when the 

building in which they are installed is decommis-

sioned, and may be easily extracted and reinstalled 

in a new site. windows and doors, even brick can 

be successfully reused. Timber from old barns has 

become fashionable as a reclaimed material for 

new construction.

VIII. Biodegradability: The biodegradability of a ma-

terial refers to its potential to naturally decompose 

when discarded. Organic materials can return to the 

earth rapidly, while others, like steel, take a long time. 

An important consideration is whether the mate-

rial in question will produce hazardous materials as 

it decomposes, either alone or in combination with 

other substances. Traditional African building materi-

als exhibit this characteristic, example include, earth, 

thatch, bamboo, timber etcetera.

A Case For local building materials

Nigeria is currently experiencing drastic economic 

hardship and the building industry has been massively 

hit. Adobe blocks, timber rafters, bamboo and thatch, 

when used in the traditional settings had very good 

built with earth have cool room temperature particu-

larly with houses built with soil or earth and thatch-

es. Earth as a material is such that it does not eas-

ily allow heat to pass through. This characteristic of 

earth makes is possible to prevent heat at the external 

part of any building from reaching the internal part 

of the building. As expressed by Sarkar (2006) that 

mud houses are most effective since they are envi-

ronmental friendly, cool in hot weather and warm in 

cold weather. Laterite makes an excellent material for 

walling; it is easily obtained, cheap and gives a cool 

room temperature; especially in developing coun-

tries where the weather condition is normally warm 

(Heathcote, 1995).

II. Promotion of Cultural Heritage: The highest 

ranked benefit of houses built with locally available 

material according to the respondents responses 

was promotion of cultural heritage. This is probably 

due to the fact that the traditional people are able to 

incorporate into the design of the houses built with 

locally available materials their cherished cultural 

patterns as well as the symbols of their beliefs and 

values. In so doing they are able to preserve and also 

promote their cultural heritage. This result is in line 

with Rumana (2007) assertion that traditional house 

reflects cultural heritage of peoples and also encap-

sulate traditional norms values.

III. Availability: Local building materials are abun-

dant in nature. These materials include earth, stone, 

thatch, coconut fibre etc. for example earth building 

technology involves the use of laterite and loamy soil 

that exist in abundant supply in all part of the country. 

Earth has been used by our fathers and fore-fathers 

to erect buildings, sometimes up to two storeys high 

without addition of any other reinforcing materials 

and most of them are still standing till date.

IV. Affordability: The major reasons for high cost of 

building construction in Nigeria includes, high cost of 

imported building materials among others. Because 

of high cost of these imported building materials, the 

low income earners find it difficult to construct their 

own houses or even rent a decent house. The avail-

ability of earth as a building material makes build-

ings affordable and gives the low income earners the 

opportunity to construct their own house. V. Ozone 

Friendly: The built environment contributes ultimately 

to global warming by its high rates of emitting green-

house gases through energy usage (for cooling, heat-
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II. Combination with modern building materials: 

there should be combination of conventional build-

ing materials with traditional African building mate-

rials to add to their strength and durability. One of 

the disadvantages is strength, but that notwithstand-

ing, in high rise buildings CEB could be used for the 

walling system not minding the height of the building 

while the conventional materials would be used for 

the foundation, reinforcement etcetera.

III. Government encouragement: government 

should encourage the use of local building mate-

rials by using them in government projects all over 

Africa. Traditional African building materials should 

be included in building code of various countries in 

Africa, as building materials. In every construction 

there should be a little destruction, efforts should be 

made to plant more trees and make sure natural re-

sources are not being used more than it generate. As 

our natural resources are quickly depleting and our 

homes and vehicles are damaging our planet more 

than ever, it’s time for a change. we should detach 

ourselves from the notion that local building materi-

als are low-grade material. Considering the deple-

tion of the ozone layer, high energy consumption by 

buildings we will realize that local building materials 

are not only the past, but the future of our society 

and one should take into consideration the benefits 

that they offer.

Conclusion

The purpose of this study was to intensify efforts on 

alternative methods that will enhance and improve 

the quality and quantity of our housing stock and 

as such impact positively on the affordability of low 

cost housing in South East Nigerian. The found out 

that greater percentage of the low income earners in 

the study areas have no adequate accommodation 

and cannot afford adequate accommodation where 

available as they pay more than 30 % of their income 

on housing. This is above the affordability benchmark 

set by scholars such as Cox and Pavletich (2010) as 

well as HUD (2005) in Adedeji (2006). The study also 

found abundance of earth in the Region, and saw rea-

sons such as durability, safty, low strength,frequent 

maintainance among others as the major reasons for 

low adaptation of earth notwithstanding numerous 

benefits associated with earth buildings. Recommen-

dation on the way forward for earth building and its 

adaptation was also made.

thermal properties and were lightweight. In contrast 

aluminium and concrete are heat conductors and do 

not cool easily. Most low-income houses are built 

out of these unsustainable and uneconomical mate-

rials. Nigeria currently does not have the resources 

to continue depending on imported building materi-

als. Alternative materials and strategies offer the op-

portunity to keep costs down so the debt-burdened 

poor will not have to carry an even heavier burden 

in order to own or rent a house. The strong opinion 

of this paper is that earth technology should be em-

braced and developed to provide low cost housing 

that are indeed affordable by the low income earners.

According to Onyegiri and Iwuagwu (2016), a great 

deal of the costs in housing construction is directly 

linked to building materials. They agued that the build-

ing techniques used in the western world are highly 

expensive and requires an intense amount of energy 

and cost. The methods are not suitable for low cost 

housing delivery in third world countries such as Ni-

geria. By using appropriate technology suitable for the 

region and available resources that are offered locally, 

the costs of building will be cut down  significantly.

The way forward for earth building

I. Re-engineering of traditional African building ma-

terials: Traditional African building materials should 

be re-engineered to suit the present need of building 

materials. Like the compressed earth block (CEB), this 

is an emerging alternative to adobe blocks and wattle 

and daub construction. Compressed earth blocks are 

a creative, re-engineering of the adobe brick. Unlike 

the native adobe block, which is a mixture of soil, wa-

ter and distinct cultural additives moulded to desired 

shape with the hand, the compressed earth block is 

supplemented in very small amounts (in most cases 

less than 10 %) with either cement or lime component 

in its blending process. The blend is not worked to 

achieve a plastic state, but simply blended until the 

cement / lime and soil are thoroughly mixed. After-

wards, the mixture either machine pressed or placed 

in a mould and compacted with a high level of pres-

sure applied through a hand-operated machine. After 

aeration, the CEBs gain a high compressive strength 

appropriate generally for three floors constructions 

but higher potentials can also be attained for up to 

five floors constructions [Maini, 1999]. CEB construc-

tion is more durable than wattle and daub, and is also 

accepted as a more refined construction method 

than wattle and daub.
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