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 Abstract. The article is intended to highlight the advocacy of the well-known 
attorney and zemstvo leader in the Russian Empire, Alexander Lindfors (1837–
1890). His name is often found on the pages of scientific publications devoted 
to the history of the constitutional movement in Russia among liberals of the 
19th century. However, the scientific community does not have a wide 
knowledge of the facts of his biography due to the very limited interest in 
Lindfors. Only Rakhno’s biography was studied by Lindfors already in the 21st 
century, which undoubtedly affects the amount of information about the 
subject of our study. Alexander Lindfors, first of all, began to engage in social 
activities in connection with active advocacy. But too little is known about the 
latter because no research has been conducted in this direction before. This 
study is an attempt to put together facts about Lindfors as a lawyer using the 
method of narrative analysis and a critical assessment of the sources used. 
Using these methods, the author was able to find evidence of Lindfors's 
participation in the most high-profile court cases against the members of the 
19th-century revolutionary political organization in the Russian Empire with a 
name “Narodnaya Volya”. Lindfors was one of a limited number of 20 attorneys 
known to us for appearing in the 1860-1890s during the biggest litigations 
against Russian revolutionaries. The most famous litigation involving A. 
Lindfors is the so-called "Kyiv process against the 12 “Narodnaya Volya” 
members". An analysis of the memories of people close to Lindfors made it 
possible to characterize his legal activity and confirm his direct involvement in 
the establishment of the Kyiv Law Society. 

Keywords: Lindfors; Russian Empire; attorney; zemstvo; Narodnaya Volya. 
 

 

INTRODUCTION 

Alexander Lindfors (1837–1890) made history 
primarily as a well-known representative of the 
Zemsky Liberal Movement in the second half of 
the 19th century, one of the founders of the con-
stitutional movement in the Russian Empire of 
this time. However, he was known to his con-
temporaries as a “Radical Attorney”. Unfortu-
nately, his career as a lawyer has not been the 
subject of any research. This creates an unsatis-
factory context of coverage of the problem in the 
modern scientific space of historical science. The 
purpose of our scientific exploration is to high-
light the contribution of A. Lindfors to the profes-
sional environment of the attorneys in the Rus-
sian Empire in the second half of the 19th cen-
tury. 

Such work is the first attempt to represent the 
main specialization of the Zemsky Legist. We can 

say that A. Lindfors` biography was presented in 
O. Rachno’s scientific research only in the 21st 
century, but even in the mentioned work, the 
lawyer’s activity was not analyzed. In the center 
of this research was put A. Lindfors` professional 
importance for contemporaries. That is why the 
analysis of the narrative about his work, which 
would characterize his professional qualities as 
an attorney, became more important for us. For 
the sake of obtaining such information, we 
turned to the search for references to A. Lindfors’ 
advocacy in the memoirs of his associates and 
superficial acquaintances, representatives of his 
family and colleagues from the legal profession.  

By critically processing the information that they 
have obtained and using the method of narrative 
analysis (one of the main biographical methods), 
we can reach quite objective conclusions accord-
ing to the set goal. 
 

http://chnpu.edu.ua/
http://dx.doi.org/10.22178/pos.56-1
https://www.loc.gov/aba/cataloging/classification/lcco/lcco_d.pdf
mailto:pavlo.yutsevych@gmail.com
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
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RESULTS AND DISCUSSION 

We can talk about A. Lindfors’ activity in the field 
of jurisprudence only after 1865, when he de-
fended his law degree as a “Candidate” at the Law 
Faculty of the Imperial University of St. Vladi-
mir [8]. It was there that young A. Lindfors man-
aged to make important acquaintances for pro-
fessional activity, both between student and 
teaching staff. It should be emphasized at the 
time that the scientific degree of “Candidate” in 
the 1860s was different from the modern one 
and more in line with the status of the Master’s, 
which is widespread in our time on the territory 
of Ukraine [3]. 

As a lawyer, A. Lindfors often consulted with his 
former teacher, Professor A. Kistyakovsky, as ev-
idenced by the diary of the latter. For example, on 
one such visit, the professor mentioned under 
September 21, 1880: “Then came one by one: 
A. F. Lindfors, V. V. Porskalov, S. P. Yakubovich, 
A. D. Yurkevich and Ruzsky, a completely new 
personality, recommended as a member of socie-
ty”[7, 292]. The last mention of “society” is direct-
ly related to the Kyiv Law Society – one of the 
first on the territory of the Russian Empire. 
A similar reference made us think that 
A. Lindfors was also visiting A. Kistyakovsky that 
day on the issues of the designated unification of 
legal practitioners. 

The Kyiv Law Society was founded in 1877 ac-
cording to a charter approved by the Minister of 
Education. However, the said charter was revised 
in 1879 and re-approved by the Minister as early 
as 1880 [2, 29]. In the years of A. Lindfors’ life, 
the chairman of the society from 1877 to 1879 
was the Associate Professor of civil law 
V. Demchenko; from 1879 to 1884 – Professor of 
Criminal Law A. Kistyakovsky; from 1884 to 
1909 – V. Demchenko (second time) [4, 231–
232]. 

A. Kistyakovsky respected A. Lindfors as a spe-
cialist in law. In particular, in his diary from 
April 5, 1876, he recorded almost the entire his-
tory of A. Lindfors’ legal activities up to a certain 
time: “From that day, I was with a principal (in 
Russian: веритель) Mogilyansky; met his wife. 
We were talking about subjects related to the 
field of jurisprudence. We talked about Chernihiv 
attorneys. There are only two of them at the 
Chernihiv District court. One is Pavlushenko, a 
respectable man, a student of our faculty; and the 
other is Tikhutsky, a man with a dirty reputation 
and to top off a drunkard. To my question why 

the Chernihiv District court did not confirm 
Lindfors with the rank of assistant attorney, he 
pointed to two reasons: because of the court 
there was a report about the political unreliabil-
ity of L[indfors] and since Lindfors did not pro-
vide detailed information about what he studied 
from the time he passed the exam to his appear-
ance. And between them, the news reached them 
that Lindfors was fired without explaining the 
reason. Then I told Mogilyansky biography of 
Lindfors to show how unfairly the Chernihiv 
court did to him. Lindfors, the son of a general, 
graduated from the Page Corps. He served in the 
military service, in which he rose to the rank of 
lieutenant or staff captain. Captured by the 
movement of the 60s, he left the service and en-
tered the Kyiv University to Faculty of Mathemat-
ics. Here he did not stay long. […] he began to 
prepare for the exam for a Candidate in law. Pos-
sessing living, though not deep, abilities, being 
pure and encyclopedic, he passed the exam for 
this degree. Upon receiving his degree, he went 
to Petersburg, where he was, as he says, an assis-
tant to Turchanikov for two years. Upon return-
ing to Kyiv, he wanted to practice. He took a live 
part in the drafting of the charter of the Law So-
ciety and then came to Chernihiv, where he suf-
fered the aforementioned fiasco. Politically, he 
was known for his good relations with the 
Ukrainophiles led by Drag[omanov] and 
Antonovich. This was probably the end of him. 
What is that? Mogilyansky agreed that the court 
acted somewhat recklessly, but apologized for 
this for the fact that Lindfors himself did not 
bother to explain his biography” [6, 147–148]. 

The above passage should be analyzed. 
A. Kistyakovsky’s interlocutor was his former 
student M. Mogilyansky – a graduate of the 
Chernihiv Theological Seminary and the Faculty 
of Law of Kyiv University. Beginning in the mid-
1870s, M. Mohylyansky held the office of a mem-
ber of the Chernihiv District Court, and later 
headed the institution [1, 12]. One way or anoth-
er, but M. Mohyliansky contacted with 
A. Lindfors. 

Next, it is worth mentioning two years of work in 
St. Petersburg as an assistant for Turchanikov. 
The latter, of course, can be understood as 
A. Turchanikov – one of the first professional at-
torneys at the St. Petersburg Trial Chamber [11, 
186] and a famous liberal of his time. 
A. Turchanikov was one of those practitioners of 
the Russian Empire who could compete with any 
European counterparts [11, 185]. During the pe-
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riod 1866–1895 he participated as a lawyer in 
11 political processes in which he had to defend 
the ideas of the revolutionaries and the revolu-
tionaries in particular [11, 185–186]. Provided 
that the peculiar legal practice of A. Lindfors was 
held under the guidance of the aforementioned 
A. Turchanikov, the further commitment of the 
"radical attorney" to the ideas of liberalism in the 
Russian Empire becomes clearer. 

Imprisoned for her revolutionary views, S. 
Rusova, A. Lindfors’ sister, recorded in her mem-
oirs how brother had helped her escape from the 
Russian Empire prison. She vividly describes the 
emotions she has experienced since being re-
leased from prison: “I knew that even people like 
me tried for me and that their names could not 
be uttered with those witnesses who always lis-
tened to every word on a date. Soon my brother 
came to me – our arguments were forgotten, and 
he came to comfort me that soon he would take 
me on bail and I would return to the children. 
[…] It took three months of dull life in prison. 
[…] One morning I was summoned to the office 
and, oh, joy! – in the waiting room was my broth-
er with a considerable package. – "Well, Nona, 
dress, you are free! I still managed to pull you 
out". I did not believe in myself – I am free, I will 
come out of these walls, I will see children! One 
minute, I drop bad clothes in my cell, change 
clothes, gather, but… something happens to me 
across my happiness. Paula, my dove, she will 
stay in these walls, and there, on the other side of 
the court, are all dear comrades. Is it a betrayal to 
leave them here? I shout to them: Farewell, I am 
going free, God forbid, and all of you are more 
likely to wait! As I walk out of the yard in a 
dream, I wave my hand to anyone who looks out 
the windows and the goalkeeper, clanking my 
keys in an awful way […]. – But I’m not afraid of 
him anymore, I’m on the other side of the wall, 
my brother is around me, he strikes out with a 
harsh, humming me for all my revolutionary fab-
rications, but I know that he is happy for me too. 
As many as ten thousand took gendarmes from 
him as a pledge that I would live on his bail for 
the duration of the investigation. We sit in the 
sleigh, go to the Old Zhytomyrska Street, I am 
covered by crazy fun, I rejoice in the snow, I am 
glad to the dog that pounces on our sleigh, and I 
do not quite kiss my Sasha on the street in broad 
daylight. – "That’s how revolutionary rejoices, 
like a high school student!" – laughs my brother, 
and here we are already on the descent of 
Andriyevsky in his apartment, where on the 

stairs we run towards my beloved skies Olga and 
Zina. The truth was once told to me by 
Korolenko: “Our life, thanks to the care of a wise 
superior, is full of negative joys. Here you would 
not be arrested, you would not enjoy the release” 
[9, 151–152].  

Despite the degree of affinity between the author 
of these memoirs and A. Lindfors, we need to un-
derstand the historical implications of the pas-
sage above. S. Rusova has long been featured in 
the Russian empires as an unreliable (danger-
ous) element of society. Therefore, there was a 
high likelihood of difficulty in being released, es-
pecially when a very unreliable citizen, such as 
A. Lindfors, acted as the guarantor (he had been 
under the supervision of the relevant Russian 
Empire authorities for some time). Here we can 
rather argue about a wide range of professional 
relationships, taking advantage of which the 
brother managed to free his sister without diffi-
culty. Somehow, the element of S. Rusova’s 
memoirs represents the client’s emotional satis-
faction with the activity of a “radical attorney”. 

A. Lindfors did not leave his sister for legal sup-
port. For example, in the grave situation of 
S. Rusova when she was under constant supervi-
sion of gendarmes in Verkhnodniprovsk with a 
ban on living with her husband, who worked as a 
statistician in Kherson in the early 1880’s. 
S. Rusova wrote: “One day my brother came out 
of the steamer – what unexpected happiness it 
was! We chatted for three days, expressing our 
thoughts, competitions, and dreams. Everything 
that has been hurting in my soul for a long time, 
has changed my mind and gone through criticism 
of the mind of my brother and mine, all this has 
been reflected in our conversations. My brother 
was traveling to St. Petersburg and promised to 
get permission to live with my husband there, 
although Kherson was "in a martial law". And in 
the summer I was allowed to move, though not to 
Kherson – the harrow of God – to Aleshky of the 
Dnieper (Tavriya), nevertheless closer to Ol. Ol., it 
took the whole hour in a steamboat ride from 
Kherson” [9, 151–152]. 

It is known that A. Lindfors participated in the so-
called “Kyiv process against the 12 “Narodnaya 
Volya” members” in 1884. As a lawyer, he was 
part of a group of attorneys defending defend-
ants under the leadership of L. Kupernik [10, 69]. 
In the territory of Ukraine, the latter was said: 
“Where God has retreated, there it is still possible 
to go to Kupernik!” [5, 77]. In the case of the 12 
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“Narodnaya Volya” members, the trial took place 
from November 1 to November 9, 1884, in the 
Kyiv Military District Court. The attorneys as-
sumed the “protection of the whole case from a 
principled side” [5, 77]. They skillfully denied the 
prosecution’s attempts to legally quickly finish 
the case with a win. In the end, the lawyers suc-
ceeded in bringing the case out of Art. 249 of the 
Provision of punishment imposed by the prose-
cutor on all the accused and which could have led 
to their death penalty. The defense reminded the 
court that Art. 249 appeared in the Provision as a 
reaction to the Decembrist Revolt, and that it re-
ferred specifically to a military uprising, a “rebel-
lion of troops” that could not be attributed to the 
“Narodnaya Volya” members. 

Moreover, attorneys have denied the prosecu-
tion’s attempt to file the “Narodnaya Volya” pro-
gram as a chimera that pursued the only destruc-
tion. They explained that the “Narodnaya Volya” 
aims at destroying only the system that then 
dominated Russia and replacing it with another: 
“There is nothing chimerical, unattainable in this. 
After all, there are states in Western Europe with 
other political institutions than ours” [10, 69]. 

The personality of the head of the trial, General 
P. Kuzmin, also left its mark on the course and 
outcome of the trial. In 1849, a person from the 
noble family of the Old Believers, the thirty-year 
staff captain of the General Staff P. Kuzmin was 
arrested on the whistleblower Antonelli, and 
therefore spent five months in the Alekseevsky 
Ravel in Peter and Paul Fortress (together with 
M. Petrashevsky, F. Dostoevsky and others), and 
then convicted on the famous “Petrashevsky pro-
cess”. At that time, P. Kuzmin was able to master-
fully self-justify, which is why he was soon re-
leased. However, he always had disdain for the 
provocateurs, even after reaching the rank of 
lieutenant-general. And this feeling seems to 
have survived for life [5, 77]. 

Through the efforts of L. Kupernik, as well as the 
attorneys A. Goldenveizer and A. Lindfors, the 
charges in the case of the 12 “Narodnaya Volya” 
members were so shattered that the court ren-
dered an unexpectedly soft sentence: no any 
death penalty and (a rarity in military courts) 
three persons justified. 

The Head of the Government D. Tolstoy and the 
Minister of War P. Vannovsky called the judg-
ment “very weak” (the head of the Kyiv gen-
darme department, V. Novitsky, called it “lady-
like”). D. Tolstoy personally asked the Governor-

General of Ukraine A. Drenteln for the reasons for 
such a soft judgment. The latter replied that 
“hard labor in jail for at least four years cannot be 
considered as a soft punishment” [5, 78]. Howev-
er, as a result, the head of the trial, General 
P. Kuzmin, was fired. Thereafter, in the court tri-
als of the “Narodnaya Volya” were no more “la-
dies” punishments [10, 69]. 

According to M. Troitskiy’s research, A. Lindfors 
was among a limited number of 20 attorneys 
known to us for his speeches in the political pro-
cesses of the 1860–1890s. Among them, 
A. Lindfors was one of three (sic!), who was not 
arrested or under administrative punishments 
[11, 195]. We have an interesting situation: ei-
ther A. Lindfors being very circumspect in the 
conduct of affairs, or using the intercession of 
some powerful person. However, these are only 
guesses. Undoubtedly only one thing, A. Lindfors 
was on the list with L. Kupernik and 
A. Goldveizer of the stars of the first magnitude of 
the Russian Empire judiciary [11, 186] in connec-
tion with participation in the trials of the 
“Narodnaya Volya” members. 
 
CONCLUSIONS 

Thus, we were able to find out a few clarifying 
facts about the biography of A. Lindfors in the 
field of his legal activity. Thanks to the memoirs 
of his contemporaries, from which we have sin-
gled out A. Kistyakovsky and S. Rusova, it is pos-
sible to draw proper conclusions. First, 
A. Lindfors was one of the founders of the charter 
of the Kyiv Law Society, one of the leading pro-
fessional associations of legal practitioners on 
the Ukrainian territory during the Russian Em-
pire. Secondly, A. Lindfors’ professional relations 
with the Chernihiv District Court were expanded 
in the 1870s – his contact with M. Mohyliansky 
was indirectly revealed. Third, it was possible to 
find out the identity of the solicitor (lawyer), who 
had been practicing A. Lindfors in St. Petersburg 
for two years. It was the famous liberal 
A. Turchanikov. This fact can be regarded as the 
basis for the search for the start of the formation 
of A. Lindfors’s liberal worldview, which eventu-
ally led him to the Zemsky constitutional move-
ment. Fourth, and emotional feedback from 
A. Lindfors’ client about his professional work as 
a lawyer was found. Fifthly, it examines the his-
torical significance of the most important litiga-
tion in which A. Lindfors participated. It is about 
the so-called “Kyiv process against the 12 
“Narodnaya Volya” members”. We have con-
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firmed that A. Lindfors was one of the most fa-
mous liberal attorneys of the Russian Empire at 
one time. And because of his fairly good 
knowledge of the laws and the systems that cre-
ated them, he was not only able to withstand the 

oppressive apparatus of the empire but also re-
mained unobstructed, unlike his work colleagues, 
who dared to defend the revolutionaries of the 
second half of the 19th century. 
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 Abstract. The article deals with the problem concerning the language of 
metaphysics. Metaphysics is understood as knowledge about the world as a 
whole. It is argued that such a perspective needs specific language tools for 
the description of metaphysical reality. The principal characteristic of the 
terms of the language aimed at describing the world metaphysically is their 
ultimate abstractness. It is stated that this abstractness not just corresponds 
but coincides with the ultimate simplicity of metaphysical reality, that is to say, 
the reality of the world as a whole. The analysis of the ultimate reality or the 
absolute leads to the conclusion that both such reality and its depiction is ruled 
by a special logic different from what is conventionally considered to be 
logical. Elements of this logic are the ultimate abstractions. As it turned out, 
logical laws do not apply to extremely abstract objects, first of all, the law of 
contradiction. In the logic of the absolute, mutually exclusive statements point 
both to the same and not the same reality. The analysis shows that this is not 
the dialectical logic of contradiction and denial, it is the logic of the consistent 
unity and coexistence of identity and difference. The use of identities and 
differences in their ultimate sense allows us to determine the basic concepts 
of a metaphysical description – being, existence, the existing, difference, 
identity. Basic concepts serve as a necessary and sufficient basis for a 
complete metaphysical description of the entire existing, that is, the world as a 
whole. Going beyond the basic concepts, we, however, move from the logic of 
ultimate reality to the usual logic of empirical (physical and mental) reality. 

Keywords: metaphysics; logics; ultimate reality; difference; identity; the logic of 
ultimate reality. 

 
 

INTRODUCTION 

At the beginning of the 21st century, metaphysics 
once again, as in older times, is seen among the 
respectable areas of knowledge. Metaphysics 
traditionally is positioned as the most general 
and fundamental description of that reality, in 
which the readers of metaphysical texts usually 
discover themselves. The possibility of such a de-
scription is problematic due to its extreme ab-
stractness. The problem lies within the correla-
tion of the metaphysical description purpose and 
its linguistic means. To solve the problem is to 
find a certain minimal set of language tools that 
can describe everything existing or to explain the 
impossibility of finding such tools. In other words 
it goes about the basic, most elementary and, at 
the same time, the most effective language of 
metaphysics. 

It is one of regularly discussed themes in nowa-
days analytical philosophy. Various opinions 
concern the possibility of semantically complete 
language i. e. the language which terms and 
statements refer not to other terms and state-
ments but to extralinguistic reality. The situation 
is fairly accurately characterized by Cord Friebe 
noting that within analytic metaphysics the de-
bates always come down to the question 
“whether there really is a substantial ontological 
distinction, or whether, in fact, the dispute is 
merely verbal” [3, p. 5]. The first position is in 
most cases called realistic, the second has a num-
ber of names depending on how deep is the de-
parture from realistic stance. One can say about 
“deflationary intuitions threaten the robustly re-
alist approach” [7, p. 3], about superficialism 
which argues that in metaphysical debates “very 
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often disputants are talking past one another, on 
account of having attached different meanings to 
the key terms” [4, p. 213], or dismissivism includ-
ing antirealism, according to which metaphysical 
expressions do not have a determinate truth-
value, semanticism, according to which the dif-
ferences between metaphysical expressions are 
purely verbal, and epistemicism, according to 
which metaphysical expressions have little justi-
fication for being either true or false [1, p. 39–
42]. The point of anti-realism in a broad sense is, 
in D. Chalmers’ words, that there are no objective 
answer to the question of ‘What exists?’ [2, p. 77].  

Some answers to this question surely do exist 
and are explicit. Whether they are objective is not 
explicit at all from the beginning, it is rather the 
matter of belief. The justification of this belief is 
in that it is the only starting point for its justifica-
tion. We must adopt one or another variant to 
follow it till we come to a more clear and evident 
result.  

Our choice here is realistic metaphysical lan-
guage. Some arguments in its favour as well as its 
more detailed depiction can be found in T. Sider 
[9] and T. E. Tahko [10]. T Sider, in particular, 
proposes his variant of structural metaphysics. 
“The heart of metaphysics is the question: what 
is the world ultimately, or fundamentally, like? 
And fundamentality is a matter of structure: the 
fundamental facts are those cast in terms that 
carve at the joints” [9, p. 5]. It is worth saying that 
fundamentality is really a matter of structure, but 
the structure itself is not fundamental. It is too 
complex a phenomenon demanding some not 
evident preconditions.  

One more conception the author of this article is 
sympathetic with is that of J. M. Mulder [8]. It 
marks a certain return to Aristotle by overcom-
ing the dichotomy of realism and antirealism. 
The essence of this move is in not separating “re-
ality as it is in itself and reality as it is for us”, in 
destructing a fundamental gap between them [8, 
p. 81]. This idea seems to be not only true but ex-
tremely productive. 

Still the question of implementing realistic prin-
ciples in searching the elements of a metaphysi-
cal language for the description of everything 
that exist leaves to be open. To single out such a 
minimal set of the language of metaphysics ele-
ments is this article’s objective. (One can learn 
more about the author’s conception in [5, 6]).  

 

RESULTS AND DISCUSSION 

Let's begin with clarifying the subject matter of 
metaphysics. It is acceptable to think that this is 
the world as a whole (the World, to be more pre-
cise). The concept of the whole requires specifi-
cation. The whole here should not be understood 
as something that has boundaries. The whole in 
our understanding is that which has something 
in common, that which stands out or is consti-
tuted by the common. The mentioned commonal-
ity is obvious – it is the fact of everything's exis-
tence which determines its belonging to the 
World (whatever we mean by existence). No 
doubt that existence is a term equivalent to be-
longing to the World; speaking of existence, we 
actually say that something belongs to the World. 
This is one and the same. The World is clearly 
defined as all that exists. 

So, we can talk about the World as a whole re-
garding it to be a real object. It is important to say 
also about the nature of its reality. Obviously, the 
World as a whole is not a physical reality. This is 
an extremely significant and far from trivial 
statement. The fact is that the concept of physical 
reality is derived from the concept of the world, 
but not vice versa. No basic physical object or a 
system of such objects includes the world as a 
whole, in other words, as everything existing. Nor 
is the World a psychic reality either. The forego-
ing applies to any of the realities known as sub-
jects of specific sciences (social, biological, virtual 
reality etc.). Let's say that the World as a whole is 
a special, peculiar reality. It is possible to limit its 
designation by indication to its peculiarity. But it 
will be appropriate to call it metaphysical reality. 

Obviously, the World can be described as an ab-
solute reality in all respects which are usually 
meant. The absoluteness of the World follows 
from its uniqueness; since it covers everything 
that exists, there is nothing to compare it with. 
First of all, it follows from here that world reality 
is maximally complete and general, all-
encompassing. Secondly, we can talk about the 
ultimate simplicity and abstractness of world re-
ality, since any complexity requires a ground for 
itself, which the World as a whole does not have. 
Due to ultimate simplicity of world reality, the 
concept of physical laws does not apply to it. 
There are no laws at all, since there are no consti-
tutive connections between individual partial ob-
jects belonging to this reality. Connections in ab-
solute reality, if we can talk about them, are also 
absolute – extremely abstract and universal, 
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which means that they are simple and indistin-
guishable.  

Absolute reality is also not a subject to the laws 
of conventional logic. It is generally accepted that 
logical laws are more general and abstract than 
empirical (physical) ones. But they also express 
stable and necessary connections between ob-
jects, for example, connections of presence / ab-
sence, correspondence / contradiction. Such 
connections are not found in absolute reality. 
There is no usual logic for it by which it would be 
possible to connect the selected objects (and 
therefore, explain them). 

It doesn’t mean that absolute reality lacks any 
sort of multiplicity. Being ultimately simple and 
abstract this reality goes beyond the very juxta-
position of the opposites – simplicity vs complex-
ity, abstractedness vs concreteness. Either of 
them is not a denial of another. That which is ul-
timately simple is just simple and is not non-
complex in addition to it. But paradoxically this 
absence of non-complexity denial leads to abso-
lute reality being both absolutely complex and 
simple. It is simple from the point of view of our 
simplifying efforts based on empirical reality’s 
complexity. But it should look otherwise from the 
opposite point of view. The real absolute reality 
is, probably, still more undefined towards sim-
plicity / complexity opposition.  

In the long run, the simplicity of absolute reality 
appears to be not quite simple and can be de-
picted in different terms. The terms have to be 
combined and disconnected, which means that 
some kind of logic (as a movement of thought) is 
present here. One should assume that here we 
encounter another kind of logic, not the logic fa-
miliar to us in its forms that have been estab-
lished for many centuries. Imagine a logic in 
which the basic logical laws are not valid. This is 
a logic in which the laws of identity, contradic-
tion, excluded third, sufficient reason do not ap-
ply. These laws imply a clear distinction between 
objects and are effective only when it is possible 
to separate and contrast objects of thought. In 
absolute metaphysical reality there is no such 
distinction. Its fundamental specificity is that we 
cannot, while thinking over it, compare and con-
trast different objects of thought. Everything 
within our mental picture merges and separates, 
slipping away from us, we can neither completely 
separate, nor completely merge imaginable ob-
jects. This is because they do not have the outer 

ground for complete separation or contraposi-
tion. They are too simple and abstract for this. 

The closest analogue of the logic indicated here 
from the history of philosophy is Hegel's dialecti-
cal logic. This is the logic of contradiction which 
is inherent in every object of thought. The dialec-
tical contradiction is contradictory, so it comes 
into identity and returns back to itself. Something 
is directly something contrary to itself. There is a 
relation of negation between something and its 
another: one denies the other, and the other de-
nies the first. Something, therefore, is neither it-
self, nor something else, but turns out to be the 
third something (a synthesis of thesis and an-
tithesis). Hegelian logic is metaphysical in terms 
of its difference from traditional logic, but has 
serious flaws in terms of its relevance to the 
tasks of metaphysical description. The main flaw 
of dialectical logic is that it is based on thinking. 
But the world as a whole is not a thinking (as 
well as it is not physical being). The world as a 
whole is a thinking, as far as it does not differ 
from being, or it is being that does not differ from 
a thinking indistinguishable from being. There-
fore, the world is not only a thinking and not only 
being; it is something common in being and 
thinking. Since being is more abstract than think-
ing, the common in being and thinking is being. 
The world is being, which is not only being. But 
the world is not a thinking, insofar as the latter is 
different from being. The difference between 
thinking and being is that the first objectifies its 
content. It makes the objects out of thoughts. For 
example, thinking sets before itself two objects 
that are mutually exclusive. And it becomes seen 
that in a sense this is one object. Thinking carries 
out a game of transitions from one to another 
and vice versa, makes mutual denials. But for 
this, thinking must remain only thinking. The 
World as a whole is Being that does not objectify 
itself for itself, but directly is also something else. 

Everything that exists does not deny itself and 
does not contradict itself. It is something one and 
is something else together. And yet the world is 
only one thing. Moreover the world is only some-
thing other than the world. There is no contradic-
tion in these contradictory statements. There are 
no transitions of thought, discrimination or iden-
tification. One does not deny the other and does 
not deny itself.  

To summarize what has been said. In the logic of 
the absolute, we can only talk about what is. At 
the same time contradictory statements are 
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permissible and even obligatory. Contradictory 
statements do not express contradictions. Once 
again: there is one and there is another. The 
world is one and the same; the world is some-
thing other – these statements simply coexist 
without contradicting or denying each other, 
without passing into each other. 

The ultimate existential determinants, therefore, 
are identity and difference. They are also logi-
cally compatible in absolute logic. The following 
statements are equally acceptable. Being is iden-
tity. Identity and being are one and the same. Be-
ing is different from its identity with itself. Being 
is difference. Being is different from the differ-
ence itself and from being's difference from dif-
ference. And so on. To be one and the same and 
to be something different from another is simply 
to be. So there is no difference in it. And there is 
an absolute undeniable difference. Still this is not 
a contradiction. 

Absolute logic allows the difference indistin-
guishable from identity and, however, distin-
guishable from it. For the World as a whole, 
therefore, that logic is relevant, the elements of 
which, in addition to being, are identity and dif-
ference. In the language of this logic, difference 
and identity play the role of connectives creating 
logical formations (statements). Connectives link 
terminal terms (the role of which is played by 
being and its derivatives). Any combinations are 
allowed. They do not exclude each other, but im-
plement new coexisting parts of reality. The in-
tensional differences in the semantics of the lan-
guage of absolute logic coincide with the exten-
sional ones – the same thing expressed in differ-
ent senses is different extensionally (the resul-
tants are mutually complementary). 

To the statements formulated earlier, one can 
add some more. Being is identical to Being. Being 
is different from Being. Being (which is only) 
identical with Being is identical with existence. 
Being (which is only) different from Being is 
identical with that which exist. The existing (as 
Being) is identical with existence. And vice versa. 
The existing (as such) is different from existence. 
And vice versa. 

Such is the logic of ultimate abstractions – being, 
existence, that which exists, identity, difference. It 
is of no surprise that, reaching the limit of ab-
straction, the concepts begin to coincide. Mean-
while being the results of long and gradual ab-
straction, the concepts do not lose their differ-
ences. But speaking of ultimate differences, it is 

vastly important to understand that these differ-
ences are immediate; concepts differ not by 
something in them, but only by themselves. The 
direct difference is, on the other hand, the direct 
identity; concepts (remaining concepts, not turn-
ing into a concept) coincide, flow one into an-
other. Everything at the ultimate level of meta-
physical reality is found in everything and every-
thing is different from everything. Nevertheless, 
there are no contradictions and denials (which 
had been pointed out by F. Bradley, who tried to 
grasp the essence of the Absolute reality). Thus, 
mutually exclusive objects which coexist (no 
matter how paradoxical it may seem) are at the 
ground of the world. Coexisting concepts expand 
logical and metaphysical reality. 

However, this is not the logic of being and noth-
ingness – everything happens within the limits of 
Being. It must be understood that nothingness is 
a purely logical term that does not refer to any-
thing within the world. 

Let us once again draw attention to the fact that 
ultimate abstractions are not only conceivable. 
They necessarily and always include extralin-
guistic reality. In a certain aspect they coincide 
with reality. Reality as something ontologically 
simple is indistinguishable from logically fully 
abstract conceptual content. The image of Being 
as such (if we have reached it) is Being itself from 
a certain point of view. It also has a sensory side 
– a sense of being that coincides (although not 
quite, but only by content) with pure being. 

It is reasonable to use the named ultimate ab-
stractions: being, existence, that which exists, 
identity, difference as the basis of a metaphysical 
description. At our disposal there are elementary 
entities (and the corresponding categories of 
thinking), on the basis of which a complete 
metaphysical description of the world becomes 
possible. The specified base of the metaphysical 
description is necessary. Ultimate abstractions, 
coinciding, in a certain sense, with being and only 
being, ground themselves and do not require 
anything else for their grounding. The mentioned 
base is complete, since it is obvious that there are 
no other ultimate abstractions coextensive with 
being. It is also sufficient – there is nothing in the 
world that cannot be reduced to these categories. 
It represents both the basis and the product of 
logical relationships. We can say that this is what 
enters into logical relations as their non-logical 
ground. On the other hand, this is what logically 
grounds itself. Thus, illogical ground turn out to 
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be logical. If you look at the subject from the on-
tological perspective, then the reality described 
by the ultimate metaphysical categories turns out 
to be both the basis of the existing and all existing 
itself. 

Note that the logical base which have been de-
fined coexists with a superstructure that is logi-
cally negative in relation to the base. This super-
structure excludes the base and coexists with it. 
The logic of the absolute limit implies something 
not ultimate, impossible from the point of view of 
the limit, but coexisting with it in the logic of the 
absolute limit. The limit as the existing is identi-
cal with its own not-the-limit, i. e. with something 
different. In this aspect it is just the difference (or 
differing) of itself and not itself. At the same time, 
the limit exists as the limit of not-the-limit. In 
not-the-limit reality in a logical sense, the oppo-
site to what it is in a limit reality is true. We go 
through the looking glass out of ultimate reality 
or, conversely, exit the looking glass into the fa-
miliar, empirical world. Here differences are only 
differences and identities are only identities. 
Something different cannot be identical and vice 
versa. Reality breaks up into separate objects 
that do not penetrate each other (at least com-
pletely). Mirroring the ultimate reality, the em-
pirical world is ruled by the usual laws of logic, 
there separately exist an object, objects, and their 

aggregates, forming in whole the physical and 
mental world that is familiar to us. 

 

CONCLUSION 

So, metaphysical reality was looked over in the 
article. It has been argued that it should be un-
derstood as the reality of the world as a whole. It 
was stated that it can only be depicted using a 
special logic – the logic of ultimate reality. Ele-
ments of this logic are the ultimate abstractions. 
As it turned out, logical laws do not apply to ex-
tremely abstract objects, first of all, the law of 
contradiction. In the logic of the absolute, mutu-
ally exclusive statements point both to the same 
and not the same reality. The analysis showed 
that this is not the dialectical logic of contradic-
tion and denial, it is the logic of the consistent 
unity and coexistence of identity and difference. 
The use of identities and differences in their ul-
timate sense allows us to determine the basic 
concepts of a metaphysical description – being, 
existence, the existing, difference, identity. Basic 
concepts serve as a necessary and sufficient basis 
for a complete metaphysical description of the 
entire existing, that is, the World as a whole. Go-
ing beyond the basic concepts, we, however, 
move from the logic of ultimate reality to the 
usual logic of empirical (physical and mental) re-
ality. 
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 Abstract. This study aims to evaluate the residents’ satisfaction with 
public housing in the Maiduguri metropolis. The study assessed the levels 
of quality of housing components, occupants’ preference and 
satisfaction. The study adopted a quantitative approach and data were 
collected through a questionnaire survey from 265 household heads of 
the housing estate proportionately selected from the target population in 
Maiduguri metropolis. The data collected were subjected to descriptive 
and inferential statistics with mean ranking, frequency distribution and 
multiple regression analysis to achieve the research aim. The study 
showed that quality of building component, Condition of a bedroom, 
condition of living room, condition of the roof, condition of finishing and 
condition of the kitchen were ranked as very good and condition of the 
store, condition of the dining area, condition of garage and condition of 
toilets were good in the study area, while public housing quality and 
preference significantly influence occupants' satisfaction in Maiduguri 
metropolis. The research recommended that occupant peculiarities 
should be integrated into the design and development of housing estate. 
This will ensure that the satisfaction of the occupants is well co-opted in 
the development and therefore lead to higher satisfaction and 
functionality of the estates. The provision of facilities and amenities in 
public housing estates should be based on the occupant requirements 
and peculiarities. This will lead to the optimal utilization of the estate after 
development. 

Keywords: Quality; Components; Preference; Satisfaction; Public Housing. 
 

 

INTRODUCTION 

Public housing is the provision of low-cost hous-
ing by the government for civil occupancy. Even 
though public housing development policies are 
geared toward the satisfaction of housing occu-
pants, the experience of building users was 
highly ignored in the real estate development 
process especially in the public sector [58]. The 
growing need for shelters has been on the in-
crease without consideration for occupant needs 
and requirements. This is because Public housing 
policy structures tend to favor architects' prefer-
ences, with an overall target of low costing, while 
there is a need for buildings to serve the needs of 
people who use them [58, 68]. 

In another clime [26] revealed that quality plays 
an integral part in the construction industry. Fur-
ther stressing that to build customer confidence 
the quality of its work should be done according 
to the developed quality assurance program. 
However, [5] revealed that there have been in-
stances of building failures in different parts of 
the country, cases of abandonment of housing 
projects mid-way and projects failing to meet the 
requirements even after execution, concluding 
further that the success of projects can only be 
measured in terms of the achievement of quality. 
With the above statement from scholars there-
fore it is germane to note that the success of 
every construction work is to provide a qualita-
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tive housing accommodation that meets the 
housing needs and requirements of individual 
occupants.  

The amount of quality work influences house-
hold preferences for housing and thus influences 
satisfaction. Quality is, therefore, an attribute of 
occupants' preferences for housing. The study of 
housing preferences is indispensable and priori-
ties' study where residents' taste and preference 
for housing are needed to ensure occupants' sat-
isfaction through the production of qualitative 
housing. As a commodity that is largely produced 
in the private sector, housing is developed to ap-
peal to different consumers' tastes and prefer-
ences [112]. Hence, there is a need to determine 
whether there is a correspondence between the 
types of housing supplied in the market and the 
types of housing that people want. However, a 
study by [93] shows that preferences are inher-
ently unstable and can be expected to change for 
a specific household whenever significant 
changes in the constraints occur. That is why [78] 
stated that to develop a housing unit that satisfies 
its residents, it is important to understand the 
characteristics of existing and prospective resi-
dents. Invariably, a consensus is needed to be 
keyed in and reflected the common attributes of 
the household in drawing a standard for quality 
assurance framework by every partner in the 
building industry be it government or private in-
dividual. 

Consequently, this study will strictly relate to 
public housing estates. As observed by [76] cer-
tain types of housing are supported and even 
promoted by public policy through for example 
tax policy, land use planning techniques and di-
rect and indirect subsidies. Housing is a com-
modity the choice of which is characterized by 
complex individual attributes. The study on 
measurement of residents’ satisfaction levels of 
public housing in Maiduguri is meant to explore 
on the most common attributes that influence 
individual residents choice of housing in the 
study area and see whether such attribute is in 
tandem with already built public estates but if 
not how these attribute can be captured in the 
statement of government policy so that an ap-
preciable level of household satisfaction can be 
achieved. To this, the study evaluates the resi-
dents’ satisfaction levels of public housing in the 
study area. 

Statement of the Problem. It has been revealed 
that international concerns have been growing 

over the deteriorating housing condition in ur-
ban areas of developing nations [3]. The issues of 
poor housing quality are, therefore, a global phe-
nomenon which was further confirmed by [11] 
that though housing is regarded as the right of 
every individual, a great proportion of Nigerian 
population lives in substandard, deplorable and 
unsanitary residential environments. Authors 
[99] the quality of housing within any neighbor-
hood should be such that satisfies minimum 
health standards and good living standard, but 
should also be affordable to all categories of 
households. However, [9, 30] opined that gov-
ernment investment in housing in the third 
world are limited and wasted on expensive pro-
jects designed to woo electorates rather than di-
rected to meet real needs for housing. In addition 
to aforementioned [30] revealed that the non-
consideration of socio-economic parameters for 
an organization that is responsible for housing 
provision has been identified as one of the major 
reasons for the housing inadequacies and poor 
quality in most urban fringes of developing coun-
tries hence, Nigeria was not an exception.  

While reviewing the literature on housing choice 
and preference, authors [8] submitted that those 
searching for home do not typically have con-
crete, well-defined preferences; rather, housing 
preference is (re)shape during the problem-
solving process. Several studies including [63] 
and [79] assert that when choosing a housing op-
tion, decision-makers are subject to a variety of 
influences and must make a various trade-off. 
Revealing further that the process of choosing 
can encompass the interlinked influences of 
preference, market conditions, market availabil-
ity, government regulations, real estate agents, 
friends, family as well as both internal and exter-
nal personal factors such as lifestyle and socio-
economic status, it was on this premise that the 
issue of housing preference has widely re-
searched because it provides valuable informa-
tion for the planning and development of housing 
for various residential groups with different 
needs [75]. Parts of the problem assert [14] is 
that the traditional practices of implementing 
housing projects have often ignored the pre-
dominant themes and plurality of community 
perspectives and thus failed to effectively ad-
dress the needs of the people.  

On the issues of satisfaction [110] opined that the 
management of public housing by the govern-
ment in most countries is often labeled with poor 
maintenance, low rentals and often than not, ten-
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ants are unsatisfied with their dwelling units. 
However, [106] observed that increasing atten-
tion for urban neighborhoods by policymakers 
caused a renewed interest in the neighborhood 
(dis)satisfaction. Therefore the combined effect 
of the problem is so glaring to the extent that 
psychological well-being can affect one’s judg-
ment about dwelling environment quality whose 
condition is lower than others, whereas failures 
of many housing projects can be linked to lack of 
participation and in-depth understanding of the 
community issues [14]. Authors [32] poor hous-
ing is to be held responsible for several social 
problems, including identifiable physical mental 
diseases of occupants’ maladjustment of a differ-
ent kind, low self-esteem of slum dwellers, barri-
ers to economic improvement, etc.  

Although there are several studies on various as-
pects of public housing such as housing quality 
assessment [11]; housing preferences of resi-
dents [112]; and assessment of residential satis-
faction with public housing [90] in and around 
Nigeria using various dimension, none of the 
studies examined the relevance of housing qual-
ity and residents ’satisfaction of public housing. 
Thus the study identified this as a gap and in-
tends to investigate the residents’ satisfaction of 
public housing in Maiduguri, Borno State. 

This study aims to assess the residents’ satisfac-
tion with public housing in Maiduguri, to suggest 
ways to improve housing quality and preference 
to meet the satisfaction of public housing in the 
study area. 

 

LITERATURE REVIEW  

Public Housing. According to [80], Public housing 
is often used as a generic term to refer to all  

Publicly assisted housing, accordingly, it is a spe-
cific federal program created than in 1937, the 
low-rent public housing program as the first ma-
jor federal rental housing assistance program. 
Further, the public housing program serves some 
of the poorest families in the nation, including 
persons who are elderly, persons who are living 
with disabilities and other families with and 
without children [80]. Concluding that Families 
who live in public housing generally pay rent 
equal to 30 % of their adjusted gross income; av-
erage rents paid by public housing families lag 
substantially behind private market rents paid by 
similar families. 

Authors [2], refer Public housing to a form of 
housing provision, which emphasizes the role of 
the State (government and its agencies) in help-
ing to provide housing, particularly for poor, low-
income and more vulnerable groups in the soci-
ety. Further describing it as taken varied forms in 
different geographical contexts and other de-
scriptive terms sometimes used instead of public 
housing include; social housing, state-housing, 
state-sponsored housing, welfare housing, non-
profit housing, low-cost housing, affordable 
housing, and mass housing. In [57], Public hous-
ing is referred to as government-provided or 
subsidized housing projects, which presumes the 
inability of the private sector to fully meet the 
housing needs of the entire population, especially 
the low-income groups. It is also called 'social 
housing ' or 'state-housing'(in the United King-
dom) and 'welfare housing' (in the United 
States). 

Accordingly, two broad approaches to public 
housing have been identified: Government-
provided housing and Government-sponsored 
housing [84]. Public housing programs have been 
criticized for failing to provide quality, affordable 
and adequate housing units to the target popula-
tion in most developing countries [94]. Yet stud-
ies have indicated that governments in develop-
ing countries are not relenting in their efforts at 
addressing the problem of providing adequate, 
affordable and sustainable housing [2]. 

Housing Quality. Authors [2, 80], defines quality 
as the acceptable level (standard) of something 
when compared to other things like it; how good 
or bad something is. Authors [51] viewed quality 
as the ability of products and processes to con-
form to established requirements, stating further 
that quality, as well as project success, in con-
struction projects should be capable of being re-
garded as the fulfillment of expectation of those 
contributors and stakeholders involved in such 
projects. Invariably, quality is an attribute of 
standard [3]. Furthermore, [2, 3, 6] asserts that 
quality cannot be considered differently from the 
process by which it is considered.  

Authors [3, 65] further affirm that standards in 
housing are a measure of acceptability at a given 
time, place, in a given set of cultural, technologi-
cal and economic conditions. Consequently, the 
need for good housing quality is imperative. In a 
study [11] indicate that over an estimated billion 
of the world’s city residents live in insufficient 
quality housing, mostly in the sprawling slums 
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and squatter settlements in developing countries. 
Probably, this might not be far from the submis-
sion by [87] on the Global housing Research Ini-
tiative on American & Caribbean country that 
established a preponderance evident gaps in 
their study to include the absence of a common 
standard for housing quality globally or in the 
region, and thus indicate limited methods of as-
sessing housing quality that can be used to 
measure impacts across national programs or to 
serve as enforced targets.  

However, [11] concluded on the study of housing 
quality that housing, in Nigeria, is in short supply, 
poor quality and expensive for the generality of 
the populace. It suffices to say that housing qual-
ity is just one of the preferences to satisfying the 
resident need and requirement in a housing es-
tate. Therefore, measuring the housing quality 
through regular tenant satisfaction surveys has 
become an important tool and local governments 
in both the UK and the USA have regularly apply 
this tool to measuring housing satisfaction [12]. 
The essence of this measurement is to assess the 
level of, and ensure that households are satisfied 
with the provided housing and its services.  

Authors [2, 41] explain that planners and design-
ers have used several criteria over the years to 
evaluate housing quality. These include; eco-
nomic criteria such as the relationship between 
rent and income, physical criteria such as the in-
tegrity of the dwelling and the present plumbing 
and fixtures, social criteria such as the incidence 
of diseases and the degree which overcrowding 
of housing occupies, they, however, concluded 
that housing quality is highly dependent on the 
appropriate strategies of housing provision in the 
country. Authors [1, 4, 11] amongst others, estab-
lished in their studies that inadequate or com-
plete absence of infrastructure was a bane to 
economic and social development in Nigeria, an 
attestation to the afore-stated anomalies. 

It was established in [3] that Good quality hous-
ing must possess a general layout of good ap-
pearance, structures built with good materials 
among others while general customs and habits 
of the people are given topmost consideration, 
but concluded that, the aforementioned qualities 
have not been the case in most public housing 
estates in Nigeria. The above review of studies 
shows how significant housing quality is to resi-
dents of a particular housing, hence it could be 
seen as a yardstick for measuring occupants’ sat-
isfaction. It is expedient to note also that housing 
Quality is now gaining global attention through 

various researches and studies hence, it is ex-
pected that if government and development 
partners will give it the attention it deserves 
within the proper context of the time, it would 
minimize if not curb the problems of infrastruc-
tural decay. 

Authors [8] stated that a dwelling can provide 
more satisfaction to its residents if, besides being 
available, it meets the residents' requirements. 
This study is, therefore, one amongst many that 
will dwell on the impact of the quality of housing 
and the occupants’ satisfaction 

Housing Satisfaction. Satisfaction studies cut 
across a wide range of disciplines in the man-
agement and social sciences as well as the built 
environment. Generally speaking, satisfaction is a 
subjective evaluation of the performance of 
products or services in meeting the needs and 
expectations of users or customers [15, 56]. Re-
searchers have come to define housing satisfac-
tion as an individual's subjective assessment of 
whether or not his/her needs are being met [92, 
93, 105]. Similarly, [28] opined that Studies on 
residential satisfaction promote a better under-
standing of the key sources of satisfaction and 
dissatisfaction among residents; factors influenc-
ing their satisfaction levels; as well as how resi-
dents are most likely to react in the event of dis-
satisfaction with the housing conditions. Further 
examining satisfaction, [44] and [8] explained 
that satisfaction in housing means the sentiments 
of satisfaction and happiness to the housing place 
which creates these feelings. Satisfaction is gen-
erally taken to mean an evaluative attitude to-
wards some object or experience [61]. More so 
Satisfaction with goods and services provided by 
public bodies has also emerged according to [61] 
“as a focus of research and a major subject of 
governmental interest in Organization for Eco-
nomic Cooperation and Development countries”. 
However, most research conducted on satisfac-
tion in the public sector has been undertaken by 
public bodies themselves and has been directed 
to informing managerial decisions rather than 
addressing theoretical questions about expecta-
tions [61].  

According to [24] and [8], housing is often 
viewed as an entity involving a large number of 
units displaying aspects such as physical quality, 
location, the standard of services offered by the 
government and private owners as well as 
neighborhood characteristics. Residential satis-
faction has been used as a measure to examine 
the success of housing development projects. 
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Resident satisfaction has been in use since the 
early 1960s as the basis for optimizing the archi-
tectural design of large housing developments, 
where feedback was collected from residents of 
housing projects about resident’s views on the 
physical features of proposed housing develop-
ments and then feeding those views back into the 
design process.  

Authors [41] defined residential satisfaction as 
the emotional response to a person’s dwelling; 
the positive or negative feeling that the occu-
pants have for where they reside, the premise on 
this definition by [40] signifies that residential 
satisfaction can either be positive or negative. 
The definition and assessment of satisfaction to-
day use structured surveys followed by statistical 
correlation of variables [46]. In their study, au-
thors [8] corroborate with the work of [29] and 
[48] who display similar views on the concept of 
housing satisfaction based on their observation 
on past studies. In their opinion, the concept of 
housing satisfaction has been used for four major 
objectives. It is the key to predict an individual's 
perception of the overall quality of life. It is also 
an indicator of an individual mobility which later 
changes the demand on housing and influences 
surrounding area change. 

Thirdly, it is used as an ad hoc measurement of 
private sector development success as an evalua-
tion tool to measure resident's acceptance of 
prevailing shortcomings for existing surrounding 
area development. Finally, housing satisfaction 
acts as a variable in determining the relationship 
between the resident's background and his atti-
tude towards mobility. In another clime, Re-
search has shown that living in socially undesir-
able housing has adverse social and psychologi-
cal effects [31, 33, 81, 89, 107]. Also, [81] re-
vealed poor housing to be held responsible for 
some social problems, including identifiable 
physical and mental diseases of occupants’ mal-
adjustments of different kinds, intra-family and 
inter-family crowding, low self-esteem of slum 
dwellers, barriers to economic improvement, the 
problem of adequately educating the children.  

Affirming the aforementioned indices [98] stated 
that 90% of area boys and girls are products of 
poor housing and homelessness. It is crucial to 
note therefore that the studies of housing satis-
faction help to predict the positive and negative 
influences which aim to appreciate the need and 
aspiration of the individual household for maxi-
mum housing satisfaction and improve housing 
policy. 

Measuring of Housing Satisfaction. Authors [53] 
observed that Neighbourhood characteristics, 
public facilities, and housing characteristics to be 
the main factors of residential satisfaction fur-
ther identified three (3) housing characteristics 
that determine housing satisfaction based on 
housing type, housing price, and housing size. 
However, authors [112] found that housing char-
acteristics can be determined through demogra-
phy variables such as age, gender, and household 
income, explaining further that with regards 
household income one may assume a greater sat-
isfaction with higher income status. 

According to [18] study, satisfaction can be 
measured on two levels; first is the overall level 
of housing satisfaction and second is the satisfac-
tion with the various components of the dwell-
ing. Accordingly, satisfaction indices can be self-
weighting; this means the individual considers 
the housing attributes deemed necessary for the 
type of ideal housing he/she would like to have. 
Then the individual compares his/her ideal to 
his/her actual housing and weighs both in 
his/her mind to determine overall satisfaction 
based upon how well housing needs and aspira-
tions are being met in conclusion it narrowed on 
four factors that influence housing satisfaction, 
namely, Age, education, household size, and 
housing quality. It suffices to say that there are 
numerous attributes used in the determination of 
housing satisfaction. However, a study by [8], af-
firm that housing satisfaction is associated with 
the personality characteristics of the residents. In 
the same vein, [96], perceived quality and physi-
cal comfort as variables contributing to housing 
satisfaction, while authors [69] emphasized that 
residents' relationship with management staff 
play an important role in influencing satisfaction. 
Similarly, [60] stressed homeownership and [42] 
concluded that aggregate income contributes to 
housing satisfaction. 

Author [58] reviewed the factors influencing 
residential satisfaction to include physical sur-
rounding, structural aspect, internal hygiene of 
the house, cleanliness, landscaping of the sur-
rounding area, number and size of rooms, 
kitchen, bathrooms, study area, living room, pri-
vacy, bedrooms location, staircase, dining area, 
quality of physical attributes, the durability of 
building materials, structural soundness, potable 
water, sewage disposal system, electricity supply, 
connectivity to other areas, infrastructure, terri-
torial dominance, and safe environment.  
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It was further revealed that the housing condi-
tion which encompasses the physical state of the 
house and the immediate environments is sig-
nificantly related to residential satisfaction. The 
studies reviewed show that a good housing 
physical attributes such as the room, floors, ceil-
ings, wall, door, windows, toilets; and the seren-
ity of the environment in terms of cleanliness, 
safety, aesthetics, landscaping, location, services, 
and improved infrastructure are related to a 
higher level of residential satisfaction to the resi-
dents of the house and vice versa. 

Occupants' Preference. Preferences are tempo-
rary states of mind about what kind of housing is 
desired and feasible at the current moment given 
the current constraints “included in the idea that 
preferences involve the choice of one option over 
another” [112]. Housing Preferences are expres-
sions of values but expressed preference may not 
directly relate to a single or obvious value [109]. 
However, [93] expressed that Preferences are 
inherently unstable and can be expected to 
change for a specific household whenever signifi-
cant changes in the constraints occur. The litera-
ture on preference centers around and mostly 
considered as special treatment (enactment of 
the zoning ordinance) rather than the implemen-
tation of the law to cover the general community. 
Hence, the intent as with most developed coun-
tries was to create an atmosphere for affordable 
housing. 

 

METHODOLOGY 

Research Population / Sample frame. The target 
population of this study were the total number of 
three residential housing estates of two/three 
bedroom units in the study area (Table 1–3).  

 

Table 1 – Population, sample frame and sample size 
of the study 

Location Name of 
estate 

No. Of housing 
units 

(population) 

Stratum 

1 Maiduguri Dikwa low-
cost 

98 32 

2 Maiduguri Abbagana 
taraf 

500 166 

3 Maiduguri 202 
housing 
estate 

202 67 

Total 800 265 

 

Table 2 – Questionnaire Administration 
Questionnaire Number Response rate 
Administered 265 - 
Collected 212 53% 
Valid 190 48% 

 

Table 3 – Demographic Information of the 
respondents 
No Attributes Options Frequency % 
1 Age Under 30 years  13 6.8 

31 to 60 years 157 82.6 
Over 61 years 20 10.5 

2 Gender  Male 133 70.0 
Female 57 30.0 
 190 100.0 

3 How long 
have you 
lived here  

Under one year 1 .5 
 1-5 years 67 35.3 
Over 5 years 122 64.2 

4 How 
often do 
you stay 
at home  

Some times 4 2.1 
Most of the time  50 26.3 
Evenings / 
weekends  

106 55.8 

Other 30 15.8 
5 Nature of 

tenure  
It was allocated to 
me 

124 65.3 

I bought it from the 
person allocated to 

15 7.9 

I bought it much 
later after 
allocation 

7 3.7 

I am a tenant 44 23.2 

 

Sampling Techniques. The procedure for choosing 
the sample units from a population is known as 
sampling techniques [100]. For this study, strat-
ify random sampling was employed; this is be-
cause the respondents were group according to 
housing estates.  

Sample size. Author [71] stated that the sample 
must be of an optimum size i.e., it should neither 
be excessively large nor too small. Authors [73] 
revealed a simplified table for estimating the con-
fidence level needed from a given population. 
Thus, indicating a randomly chosen sample from 
a given population to falls within 0.05 sample 
proportion with a 95 percent level of confidence. 
Thus using [73] table the sample size of 265 out 
of a population of 800 was chosen. Thus, a sam-
ple size of 265 will be adopted.  

Method of data collection. The instrument 
adopted for data collection was a questionnaire, 
thus to ensure smooth investigation of issues the 
study has adopted the use of structured ques-
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tions where a predetermined set of questions 
was employed to cross-examine residents in the 
study area. The use of a close-ended question-
naire was vital to eliminate the subjective bias of 
interest in questions. 

Method of Data Analysis and Presentation . The 
study employed the use of descriptive and infer-
ential statistics to analyze the data collected. Sta-
tistical Package for Social Science (SPSS, ver-
sion 23) was adopted for statistical analysis of 
the data collected from the questionnaire survey. 

Normality of the Field data. Before multiple re-
gression analysis to answer the research ques-
tion, a normality test was carried out using 
skewness and kurtosis to meet the assumption of 
multiple regression analysis as suggested in 
[104]. This is to show that the data is normally 
distributed and acceptable for the analysis. Thus 
it shows neither to skew to the right nor left 
hence, the data distribution ranges from -1.291 
to -.001 which is within the acceptable range of 
+/-2 recommended in [111].  

The Reliability of the constructs. The reliability of 
the constructs was analyzed by finding Cron-
bach's alpha as suggested by [104]. Overall Cron-
bach's alpha for the questionnaire was 0.965. 
This means that the questionnaire as a whole is 
reliable and acceptable. The reliability test for the 
field data presented in the Table 4 below showed 
that the Cronbach’s alphas obtained for each of 
the constructs are above acceptable alpha of 0.7. 

 

Table 4 – Reliability Results of the Field Data 

Constructs 
Cronbach's 

Alpha 
Standardized 
Cronbach's 

Alpha 

N of 
Items 

Building 
Components 
Quality 

.922 .924 9 

Nonphysical 
features 
(Intangible) 
Quality 

.777 .807 8 

Physical 
features 
(Tangible) 
Quality 

.931 .932 11 

Building 
components 
Preference 

.940 .942 8 

Nonphysical 
features 
(Intangible) 
Preference 

.958 .958 8 

Constructs 
Cronbach's 

Alpha 
Standardized 
Cronbach's 

Alpha 

N of 
Items 

Physical 
features 
(Tangible) 
Preference 

.937 .938 11 

Building 
Components 
Satisfaction 

.965 .967 8 

Nonphysical 
features 
(Intangible) 
Satisfaction 

.956 .959 8 

Physical 
features 
(Tangible) 
Satisfaction 

.958 .959 11 

 

Criteria for ranking. As seven (7) Likert scale was 
used in data collection and analysis, the same 
ranking scale was used in a mean ranking scale 
(Table 5).  

 

Table 5 – Seven (5) Likert scale criteria for building 
performance ranking 
No Quality Preference Satisfaction Ranking 

scale 
1 Excellent Extremely 

important 
Extremely 
satisfied  

6.01 - 
7.00 

2 Very good Very 
important 

Very satisfied 5.01 - 
6.00 

3 Good Important Satisfied 4.01 - 
5.00 

4 Neither 
good nor 
poor 

Neutral Neither 
satisfied nor 
dissatisfied  

3.01 - 
4.00 

5 Poor Less 
important 

Dissatisfied 2.01 - 
3.00 

6 Very poor Very less 
important 

Very 
dissatisfied 

1.01 - 
2.00 

7 Extremely 
poor 

Extremely 
less 
important 

Extremely 
dissatisfied 

 - 1.00 

 

The scale on housing quality based on occupants’ 
perception ranges between excellent and ex-
tremely poor, while scale for preference was 
based on extremely important and extremely less 
important. However, occupants’ satisfaction rat-
ing ranges between extremely satisfied and ex-
tremely dissatisfied as in [17]. 
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RESULTS AND DISCUSSION 

The data analyses results and findings for each 
research question are presented below. The 
analysis results were presented in tables and 
findings were explain in textual forms. A 7-point 
Likert scale was used throughout the study with 
different constructs having similar or different 
scale descriptors. 

Level of public housing Quality in Maiduguri me-
tropolis. Descriptive statistics based on the mean 
ranking was carried out to assess the quality of 
public housing in Maiduguri metropolis, Borno 
State. The results showed the ranking, mean and 
standard deviation for each Item. Table 6 below 
shows the quality of public housing components 
in the Maiduguri metropolis.  

 

Table 6 – Quality of building components in 
Maiduguri public housing 

Variables 
Mean Std. 

Deviation 
Quality 
(Level) 

Rank 

Condition of 
bedroom  

5.2842 1.20986 Very 
Good 

1 

Condition of 
living room 

5.2579 1.06001 Very 
Good 

2 

Condition of 
roof 

5.0842 1.04059 Very 
Good 

3 

Condition of 
Finishing 

5.0105 1.20839 Very 
Good 

4 

Condition of 
kitchen 

5.0053 1.03124 Good 5 

Condition of 
store 

4.9263 1.03118 Good 6 

Condition of 
dining area 

4.9105 1.13034 Good 7 

Condition of 
garage 

4.9105 1.31229 Good 8 

Condition of 
toilets 

4.8053 1.25102 Good 9 

Overall Quality (Level) - 5.0216 (Very Good) 

 

It shows that the qualities of public housing com-
ponents that were highest, based on the seven-
point measurement scale, were a condition of a 
bedroom with a mean score of 5.2842 ranked 1 
among the housing quality, condition of living 
room with a mean score of 5.2579 ranked 2, con-
dition of the roof with the mean score of 5.0842 
ranked the 3, Condition of Finishing ranked the 4 
with the mean score of 5.0105 and condition of 
kitchen ranked the 5 with a mean score of 
5.0053, followed by other housing condition 
which are a condition of the store, condition of 

the dining area, condition of garage and Condi-
tion of toilets with mean scores of 4.9263, 
4.9105, 4.9105 and 4.8053, ranked the 6, 7, 8, 
and 9 respectively. 

However, the overall mean score for the level of 
housing condition components was 5.0216, 
which is very good. 

Quality of Nonphysical (Intangible) features. De-
scriptive statistics based on the mean ranking 
was carried out to assess the Quality of Non-
physical (Intangible) features in Maiduguri me-
tropolis, Borno State. The results showed the 
ranking, mean and standard deviation for each 
Item. 

Table 7 below shows the Quality of Nonphysical 
(Intangible) features in the Maiduguri metropo-
lis.  

 

Table 7 – Quality of nonphysical (Intangible) features  
Variables Mean Std. Devia-

tion 
Quality 
(Level) 

Rank 

Condition of 
privacy 

5.8474 1.20091 Very 
Good 

1 

Condition of 
ventilation 

5.7842 .95992 Very 
Good 

2 

Condition of 
internal ap-
pearance 

5.2947 1.00131 Very 
Good 

3 

Condition of 
design 

5.2789 1.20452 Very 
Good 

4 

Condition of 
external ap-
pearance 

5.2000 1.02972 Very 
Good 

5 

Condition of 
natural light-
ing 

5.0158 1.09097 Very 
Good 

6 

Condition of 
light gener-
ally 

4.8211 .95927 Good 7 

Condition of 
artificial 
lighting 

3.5684 1.83241 Neither 
good nor 

poor 

8 

Overall Quality (Level) - 5.1013 (Very Good) 

 

It shows that the Quality of Nonphysical (Intan-
gible) features that were highest, based on the 
seven-point measurement scale, were Condition 
of privacy, Condition of ventilation, Condition of 
internal appearance, Condition of design, Condi-
tion of external appearance and Condition of 
natural lighting with the mean scores of 5.8474, 
5.7842, 5.2947, 5.2789, 5.2000 and 5.0158 
ranked the 1, 2, 3, 4, 5, and 6 respectively, and the 
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least quality of nonphysical feature are Condition 
of light generally and Condition of artificial light-
ing with means scores of 4.8211 and 3.5684 
ranked 7 and 8 respectively. However, the overall 
mean score for determining the level of Quality of 
Nonphysical features (Intangible) was 5.1013, 
which means very good quality. 

Quality of physical (tangible) features. Descriptive 
statistics based on the mean ranking was carried 
out to assess the Quality of Physical features 
(Tangible) in Maiduguri metropolis, Nigeria. The 
results showed the ranking, mean and standard 
deviation for each Item. 

Table 8 below shows the Quality of Physical 
(Tangible) features in the Maiduguri metropolis. 

 

Table 8 – Quality of physical (tangible) features  

Variables 
Mean Std. 

Deviation 
Quality 
(Level) 

Rank 

Condition of 
electric facilities 

5.1105 1.18786 Very 
Good 

1 

Condition of wall 
5.0579 1.23948 Very 

Good 
2 

Condition of floor 
5.0526 1.09707 Very 

Good 
3 

Condition of 
plumbing 
facilities 

5.0421 1.10234 Very 
Good 

4 

Condition of 
ceiling 

5.0368 1.00985 Very 
Good 

5 

Condition of 
heating facilities 

4.8579 1.18447 Good 6 

Condition of 
doors/windows 

4.8263 1.22424 Good 7 

Condition of 
cooling facilities 

4.8211 1.12197 Good 8 

Condition of nets 
on window 

4.8000 1.26491 Good 9 

Condition of fence 4.7368 1.29476 Good 10 
Condition of 
burglary proof 

4.7368 1.11470 Good 11 

Overall Quality (Level) – 4.9163 (Good) 

 

It shows that the quality of Physical (Tangible) 
features that were most, based on the seven-
point measurement scale, are Condition of elec-
tric facilities, Condition of the wall, Condition of 
the floor, Condition of plumbing facilities and 
Condition of the ceiling with the mean scores of 
5.1105, 5.0579, 5.0526, 5.0421 and 5.0368 
ranked the 1, 2 3, 4 and 5 respectively. The other 
quality of physical features (tangible) is Condi-
tion of heating facilities, Condition of 

doors/windows, Condition of cooling facilities, 
Condition of nets on the window, Condition of 
fence and Condition of burglary proof with mean 
scores 4.8579, 4.8263, 4.8211, 4.8000, 4.7368 
and 4.7368 ranked the 6, 7, 8, 9, 10 and 11 re-
spectively. Therefore, the overall mean scores to 
determine the level of Quality of Physical fea-
tures (Tangible) in the Maiduguri metropolis was 
4.9163. 

Level of occupants’ satisfaction with building com-
ponents in Maiduguri public housing. Descriptive 
statistics based on the mean ranking was carried 
out to assess the occupants’ satisfaction with the 
public housing components in Maiduguri me-
tropolis, Borno State. The results showed the 
ranking, mean and standard deviation for each 
Item. 

Table 9 below shows the occupants’ satisfaction 
with the public housing components in 
Maiduguri metropolis.  

 

Table 9 – Level of occupants’ satisfaction with 
building components in Maiduguri public housing 
Variable Mean Std. 

Deviation 
Quality 
(Level) 

Rank 

Condition of 
bedroom  

5.4526 1.29524 Very 
Satisfied 

1 

Condition of 
living room 

5.3316 1.25591 Very 
Satisfied 

2 

Condition of 
store 

5.1947 1.03329 Very 
Satisfied 

3 

Condition of 
kitchen 

5.1895 1.04699 Very 
Satisfied 

4 

Condition of 
roof 

5.1737 1.06723 Very 
Satisfied 

5 

Condition of 
Finishing 

5.0158 1.19291 Very 
Satisfied 

6 

Condition of 
toilets 

4.9263 1.42348 Satisfied 7 

Condition of 
dining area 

4.8053 1.20799 Satisfied 8 

Overall Quality (Level) – 5.1362 (Very Satisfied) 

 

It shows that the occupants’ satisfaction with the 
public housing that is highest, based on the 
seven-point measurement scale, is satisfaction 
with Condition of a bedroom, Condition of living 
room, Condition of the store, Condition of the 
kitchen, Condition of roof and Condition of Fin-
ishing with the mean scores of 5.4526, 5.3316, 
5.1947, 5.1895, 5.1737 and 5.0158 and ranked 
the 1, 2, 3, 4 and 5 respectively, other occupants’ 
satisfaction with the public housing is Condition 
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of toilets and Condition of the dining area with 
the mean value of 4.9263 and 4.8053 ranked the 
7 and 8 respectively. The mean score for assess-
ing the level of occupants’ satisfaction with the 
public housing component in Maiduguri me-
tropolis was 5.1362, indicating very satisfied. 

Occupants’ Satisfaction with Nonphysical (Intan-
gible) features. Descriptive statistics based on the 
mean ranking was carried out to assess the occu-
pants’ satisfaction with Nonphysical features (In-
tangible) in Maiduguri metropolis, Nigeria. The 
results showed the ranking, mean and standard 
deviation for each Item. 

Table 10 below shows the occupants’ satisfaction 
with Nonphysical (Intangible) features in 
Maiduguri metropolis.  

 

Table 10 – Level of occupants’ Satisfaction with 
Nonphysical (intangible) features  

Variable Mean 
Std. 

Deviation 
Satisfaction 

(Level) 
Rank 

Condition of 
natural 
lighting 

5.2105 1.08276 Very 
Satisfied 

1 

Condition of 
ventilation 

5.2105 1.08764 Very 
Satisfied 

2 

Condition of 
privacy 

5.1526 1.26527 Very 
Satisfied 

3 

Condition of 
internal 
appearance 

5.0368 1.07088 Very 
Satisfied 

4 

Condition of 
external 
appearance 

5.0053 .95672 Very 
Satisfied 

5 

Condition of 
design 

4.9947 1.12921 Satisfied 6 

Condition of 
artificial 
lighting 

4.9789 1.24704 Satisfied 7 

Condition of 
light 
generally 

4.8526 1.33308 Satisfied 8 

Overall Quality (Level) – 5.0553 (Very Satisfied) 

 

It shows that the occupants’ satisfaction with 
Nonphysical (Intangible) features that are most, 
based on the seven-point measurement scale, are 
Condition of natural lighting, Condition of venti-
lation, Condition of privacy, Condition of internal 
appearance and Condition of external appear-
ance with the mean scores 5.2105, 5.2105, 
5.1526, 5.0368 and 5.0053 ranked the 1, 2, 3, 4 
and 5 respectively. The other occupants’ satisfac-

tion with Nonphysical (intangible) features are 
Condition of design, Condition of artificial light-
ing and Condition of light generally with mean 
scores of 4.9947, 4.9789 and 4.8526 ranked the 
6, 7 and 8 respectively. Therefore, the overall 
mean score for assessing the level of occupants’ 
satisfaction with nonphysical (Intangible) fea-
tures in Maiduguri metropolis was 5.0553, indi-
cating very satisfied. 

Occupants’ satisfaction with the quality of physical 
(tangible) features. Descriptive statistics based on 
the mean ranking was carried out to assess the 
occupants’ satisfaction with Quality of Physical 
(Tangible) features in Maiduguri metropolis, 
Borno State. The results showed the ranking, 
mean and standard deviation for each Item. Ta-
ble 11 below shows the occupants’ satisfaction 
with Quality of Physical (tangible) features in 
Maiduguri metropolis.  

 

Table 11 – Level of Occupants’ Satisfaction with 
Quality of Physical (Tangible) features 
Variable Mean Std. 

Deviation 
Satisfaction 

(Level) 
Rank 

Condition of 
doors and 
windows 

5.2368 1.10397 Very 
Satisfied 

1 

Condition of 
ceiling 

5.1737 .97391 Very 
Satisfied 

2 

Condition of 
floor 

5.1211 1.03947 Very 
Satisfied 

3 

Condition of 
nets on 
window 

5.1000 1.10578 Very 
Satisfied 

4 

Condition of 
plumbing 
facilities 

5.1000 1.04172 Very 
Satisfied 

5 

Condition of 
electric 
facilities 

5.0579 .93255 Very 
Satisfied 

6 

Condition of 
burglary 
proof 

5.0474 1.18762 Very 
Satisfied 

7 

Condition of 
fence 

5.0316 .99153 Very 
Satisfied 

8 

Condition of 
wall 

5.0000 1.03892 Satisfied 9 

Condition of 
cooling 
facilities 

4.7053 1.20294 Satisfied 10 

Condition of 
heating 
facilities 

4.7000 1.20822 Satisfied 11 

Overall Quality (Level) – 5.0249 (Very Satisfied) 
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It shows that the occupants’ satisfaction with 
Quality of Physical (tangible) features that are 
most, based on the seven-point measurement 
scale, are Condition of doors and windows, Con-
dition of the ceiling, Condition of the floor, Condi-
tion of nets on the window, Condition of plumb-
ing facilities, Condition of electric facilities, Con-
dition of burglary proof, Condition of fence and 
Condition of the wall with the mean scores 
5.2368, 5.1737, 5.1211, 5.1000, 5.1000, 5.0579, 
5.0474, 5.0316 and 5.0000 ranked the 1, 2, 3, 4, 5, 
6, 7, 8 and 9 respectively. The least occupants’ 
satisfaction with Quality of Physical (tangible) 
features are Condition of cooling facilities and 
Condition of heating facilities with mean scores 
of 4.7053 and 4.7000 ranked the 10 and 11 re-
spectively. However, the overall mean score for 
assessing the level of occupants’ satisfaction with 
Quality of physical (tangible) features in the 
Maiduguri metropolis was 5.0249 indicating a 
very satisfying level. 

Preference of building components that occupiers 
need in public housing. Descriptive statistics 
based on the mean ranking was carried out to 
assess the components attributes that occupiers 
need in a public housing estate in Maiduguri me-
tropolis, Borno State. The results showed the 
ranking, mean and standard deviation for each 
Item. 

Table 12 below shows the preference of building 
components in a public housing estate in 
Maiduguri metropolis that occupiers needs in a 
public housing estate in the study area that is 
most, based on the seven-point measurement 
scale, are Condition of bedroom and toilets with 
mean scores of 6.1632 and 6.0211 and ranked 
the 1 and 2 respectively.  

 

Table 12 – Preference of Building Components that 
Occupiers need in Public Housing 
Variables Mean Std. 

Deviation 
Preferable 

(Level) 
Rank 

Bedroom  6.1632 1.06890 Extremely 
important 

1 

Toilets 6.0211 1.18169 Extremely 
important 

2 

Living 
Room 

5.9474 1.20289 Very 
important 

3 

Roof 5.7526 1.12069 Very 
important 

4 

Finishing 5.7211 1.00321 Very 
important 

5 

Store 5.6895 1.08056 Very 
important 

6 

Variables Mean Std. 
Deviation 

Preferable 
(Level) 

Rank 

Kitchen 5.6263 1.20946 Very 
important 

7 

 Dining 
Area 

5.1316 1.44330 Very 
important 

8 

Overall Quality (Level) – 5.7566 (Very important) 

 

Other Preferences of building components that 
occupiers need in public housing are living room, 
roof, Finishing, store, kitchen and dining area 
with mean scores of 5.9474, 5.7526, 5.7211, 
5.6895, 5.6263 and 5.1316 ranked the 3, 4, 5 and 
6 respectively. Therefore, the overall mean score 
for assessing the Preference of building compo-
nents that occupiers need in public housing in 
the Maiduguri metropolis was 5.7566 indicating 
very important needs. 

Preference of nonphysical (intangible) features 
that occupiers need in public housing. Descriptive 
statistics based on the mean ranking was carried 
out to assess the Preference nonphysical (intan-
gible) features that occupiers need in a public 
housing estate in Maiduguri metropolis, Borno 
State. The results showed the ranking, mean and 
standard deviation for each Item. 

Table 13 below shows the Nonphysical (intangi-
ble) features that occupiers need in a public 
housing estate in Maiduguri metropolis.  

 

Table 13 – Preference of nonphysical (intangible) 
features that occupiers need in public housing  
Variables Mean Std. 

Deviation 
Preferable 
(Level) 

Rank 

 Privacy 6.0000 1.31334 Extremely 
important 

1 

 Ventilation 5.9105 1.25458 Very 
important 

2 

 Light 
Generally 

5.7316 1.04732 Very 
important 

3 

 Internal 
Appearance 

5.6000 1.27574 Very 
important 

4 

 Natural 
Lighting 

5.5684 1.25274 Very 
important 

5 

 External 
Appearance 

5.5211 1.13019 Very 
important 

6 

 Design 5.4842 1.25873 Very 
important 

7 

 Artificial 
Lighting 

5.1421 1.28311 Very 
important 

8 

Remark – 5.6197 (Very important) 
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It shows that the Nonphysical features (Intangi-
ble) that occupiers need in a public housing es-
tate in the study area that is most, based on the 
seven-point measurement scale, are privacy with 
mean scores of 6.0000 ranked the 1 and followed 
by ventilation, light generally, internal appear-
ance, natural lighting, external appearance, de-
sign and artificial lighting with their mean scores 
of 5.9105, 5.7316, 5.6000, 5.5684, 5.5211, 5.4842 
and 5.1421 ranked the 2, 3, 4, 5, 6, and, 7 respec-
tively. However, the overall mean score for as-
sessing the nonphysical (intangible) features that 
occupiers need in public housing in the 
Maiduguri metropolis was 5.6197, indicating 
very important needs. 

Preference of physical (tangible) features that oc-
cupiers need in public housing. Descriptive statis-
tics based on the mean ranking was carried out 
to assess the Preference of physical (tangible) 
features that occupiers needs in a public housing 
estate in Maiduguri metropolis, Borno State. The 
results showed the ranking, mean and standard 
deviation for each Item. 

Table 14 shows the Preference of physical (tan-
gible) features that occupiers need in a public 
housing estate in Maiduguri metropolis.  

 

Table 14 – Preference of physical (tangible) features 
that occupiers needs in public housing  
Variable Mean Std. 

Deviation 
Preferable 

(Level) 
Rank 

Burglary 
Proof 

6.0895 1.02735 Extremely 
Important 

1 

Nets On 
Window 

6.0474 1.16513 Extremely 
important 

2 

Doors And 
Windows 

6.0263 .99965 Extremely 
important 

3 

Fence 5.9632 1.01508 Very 
important 

4 

Ceiling 5.8895 .92776 Very 
important 

5 

Floor 5.8579 1.09632 Very 
important 

6 

Wall 5.8000 .88611 Very 
important 

7 

Plumbing 
Facilities 

5.7737 1.11571 Very 
important 

8 

Electric 
Facilities 

5.6947 .98747 Very 
important 

9 

Heating 
Facilities 

5.4579 1.26232 Very 
important 

10 

Cooling 
Facilities 

5.4211 1.26891 Very 
important 

11 

Remark – 5.8201 (Very important) 

It shows that the physical (tangible) features that 
occupiers needs in a public housing estate in the 
study area that are most, based on the seven-
point measurement scale, are burglary proof, 
nets on window and doors and windows with 
mean scores of 6.0895, 6.0474 and 6.0263 and 
ranked the 1, 2 and 3 respectively. Other physical 
features (Tangible) that occupiers needs in pub-
lic housing in the study area are fence, ceiling, 
floor, wall, plumbing facilities, electric facilities, 
heating facilities and cooling facilities with their 
mean scores of 5.9632, 5.8895, 5.8579, 5.8000, 
5.7737, 5.6947, 5.4579 and 5.4211 ranked the 4, 
5, 6, 7, 8, 9, 10 and 11 respectively. Therefore, the 
overall mean score for assessing the physical 
(tangible) features that occupiers needs in public 
housing in Maiduguri metropolis was 5.8201, in-
dicating very important needs 

Effects of component attributes’ housing quality 
and occupants' preference on satisfaction in the 
study area. A regression analysis was carried out 
to assess the effects of housing quality and occu-
pants' preference on the satisfaction of public 
housing in the study area. The result was pre-
sented in table 15 below indicated the value was 
R2=.261, f(2, 187)=33.001, p<.001. The model 
produced an overall R-value of 0.511 and an R-
square value of 0.261 with F-statistics of 33.001 
which are significant as indicated by the p-value 
of 0.001 far below the recommended maximum 
of 0.05 [104]. This means that the independent 
variable building components Preference and 
building components quality explained 26.1 % 
large significance (p<0.001) effect size on Build-
ing components Satisfaction in the study area. 

 

Table 15 – Effects of component attributes’ housing 
quality and occupants' preference on satisfaction in 
the study area 

Model Summary Df F Sig. 

Model R 
R 

Square 
Adjusted 
R Square 

Std. Error 
of the 

Estimate 
1 .511 .261 .253 .92717 2 

187 
33.001 .000 

Notes: a) Predictors: (Constant), Building 
components Preference, Building Components 
Quality; b) Dependent Variable: Building Components 
Satisfaction 

 

Contribution of individual building components 
quality and building components preference on 
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satisfaction. The regression analysis beta result 
indicating the individual effects of building com-
ponents quality and building components prefer-
ence on the satisfaction of public housing in the 
study area. The regression coefficient shown in 

table 16 below indicated that building compo-
nent quality is the significant determinant of 
building component preference because the p-
value (0.000) is less than the significance level at 
0.05.  

 

Table 16 – Contribution of building components quality and building components preference on satisfaction  
Coefficients 

Model Unstandardized 
Coefficients 

Standardized 
Coefficients 

T Sig. Correlations 

B Std. Error Beta Zero-order 
1 (Constant) 1.279 .487  2.627 .009  

Building Components Quality .450 .078 .377 5.763 .000 .448 
Building components 
Preference 

.278 .071 .255 3.891 .000 .360 

Notes: a) Dependent Variable: Building Components Satisfaction 

 

Similarly, the contribution of building component 
preference into building component satisfaction 
is significant as shown by a t-statistics and p-
value of 3.891 and 0.00 respectively at a 5% level 
of significance. Therefore the building compo-
nent quality and preference are what determines 
to build component satisfaction. Thus, if the 
building component quality increases by 1 Likert 
value, the Likert value of building component sat-
isfaction will increase by 0.377 likewise an in-
crease of building component preference by 1 
Likert value will increase building component 
satisfaction by 0.255. Hence, the building compo-
nent quality and building component preference 
are what determine to build component satisfac-
tion. 

 

CONCLUSION  

The findings from the survey carried out indi-
cated that the quality of public housing condition 
of a bedroom, condition of living room, condition 
of the roof, condition of finishing and condition of 
the kitchen were very good in the study area and 
also the study revealed that occupant' satisfac-

tion level with building components conditions of 
a bedroom, living rooms, stores, kitchen, roof, 
and finishing were very satisfied and others con-
dition of toilet and condition of dining area were 
satisfied by the occupants in the area and study 
findings indicated that the occupant's preference 
with building components of a bedroom, toilets, 
living room, roof, finishing, stores, kitchen and 
dining in the study area. The study demonstrated 
a strong significant effect of building compo-
nents, housing quality and occupants’ preference 
on satisfaction.  

Also, the research recommended occupants’ pe-
culiarities should be integrated into the design 
and development of housing estate. This will en-
sure that the satisfaction of the occupants is well 
co-opted in the development and therefore lead 
to higher satisfaction and functionality of the es-
tate. 

Also, the provision of facilities and amenities in 
public housing estate should be based on the oc-
cupants’ requirements and peculiarities. This will 
lead to the optimal utilization of the estate after 
development. 
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 Abstract. This study analyzed variables in the wheel of participation 
advocated by Davidson (1998); in this study, wheel of participation is 
adopted as synergy in facilities management for the maintenance of 
university community infrastructure and facilities, to examine the effects 
of synergy by the local community and the university authority in facilities 
management for enhancing academic performance in Abubakar Tafawa 
Balewa University, Bauchi (ATBU). 100 questionnaires composed on 
5 level-Linkert scales were randomly distributed, Reliability analysis was 
conducted to check the level of internal consistency among the 
measuring items, while Multiple Regression Analysis and Structural 
Equation Modelling with AMOS simultaneously analyzed the effects of the 
exogenous variables (information, consultation, participation & 
empowerment) on the endogenous variable (academic excellence) in 
ATBU. Estimates of the structural model revealed that information 
sharing, consultation with stakeholders, participation by local community 
members and empowering stakeholders do not influence academic 
excellence. While the regression analysis indicated a weak relationship 
between all the four predictor variables and the academic excellence; and 
with R2 of 0.029 meant that the predictor variables accounted for only 
2.9 % of the variance on academic excellence, thus, 97.1 % is accounted 
for by other variables not covered in this study. Further studies are 
recommended to supplement more predictor variables like students´ 
talent, intuition, flair, willingness to learn (zeal), finance and so on; using 
the inductive approach. 

Keywords: Wheel of Participation; Facilities Management; Academic 
Performance. 

 

 

INTRODUCTION 

A complementary relationship exists between 
the existing university facilities and quality of 
academic performance, as in [4] that the physical 
environment of the academic institution can de-
termine academic success; authors [15] posited 
that aging building facilities constitute a great 
hindrance to efficient teaching and learning. This 
study analyzed variables in the wheel of partici-
pation advocated by Davidson in 1998 [9]; in this 
study, wheel of participation is adopted as syn-
ergy in facilities management for the mainte-
nance of university community infrastructure 
and facilities, to examine the effects of synergy by 
the local community and the university authority 

in facilities management for enhancing academic 
performance in Abubakar Tafawa Balewa Uni-
versity, Bauchi (ATBU). According to Rogers and 
Robinsons (2004) cited in [14], Community en-
gagement is a holistic approach that establishes a 
flatform whereby public service providers and 
community members will partake a roll in deci-
sion making on ways to provide optimum ser-
vices to the community.  

The synergy between the university community 
and the authority in decision making on project 
construction and system maintenance will inte-
grate users to have facilities at heart; authors 
[20] outlined that understanding project goals, 
monitoring, controlling, solving problems and 
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proper allocation of resources is very crucial, 
these are necessary to extend the life span of 
school facilities to support teaching and learning, 
as students can be seen as customers who re-
ceive service in an academic institution, effective 
provision, and maintenance of facilities in 
schools can inevitably enhance students´ care 
and general welfare, thereby boosting students´ 
performance; this assertion is supported by [3] 
wherein a proposition, Alexander classified cus-
tomers as an integral part of an organization 
whose care and welfare can improve organiza-
tional (school) effectiveness.  

 

LITERATURE REVIEW 

In the United Kingdom, the Town and Country 
Planning Act of 1947 has some elements of public 
participation, it was made official in 1968 mainly 
in the planning process which entailed the devel-
opment control process and development plan 
process [14]. The degree of participation and 
who should participate should be defined, on the 
bases of Arnstein’s Ladder of participation, au-
thor [22] advocates five levels of participation 
(Figure 1), in the area of sharing information, 
regular consultation, taking the right decision 
together, acting together and supports to com-
munity initiatives. Low level of participation 
leads to the poor commitment from the sides of 
the government as a service and facility provider, 
and also a poor commitment by other stake-
holders. 

 

Figure 1 – Level of Participation 

Notes: adopted by [22] 

The hierarchy of stakeholders usually starts from 
the politicians who initiate; down to the man-
agement bodies at federal, states and municipal 
levels (these are trained officers that provide and 
maintains services and facilities); other stake-
holders are residents and occupiers of business 
premises; however, to avoid hierarchical con-
flicts whereby stakeholders will meddle into the 
defined line of duty of other stakeholders, level of 
participation must be spelled out to local com-
munity members, as advocated by [22]. Author 
[14] has advocated for community engagement 
at the level of the decision-making process, and 
featured a model of participation developed by 
Davidson in 1998, which outlined four major 
headings for community engagement titled the 
wheel of participation shown in Figure 2. 

 

 

Figure 2 – The wheel of participation [14] 

 

The headings in Figure 2; information, consulta-
tion, participation, and empowerment are the 
exogenous variables, with their corresponding 
sub-themes illustrated in Table 1. The sub-
themes were construed to form the measure-
ment items in the questionnaire. 

The endogenous variable (academic perform-
ance) has ten (10) measurement items sourced 
from different articles relevant to facilities man-
agement as they relate or play some roles in stu-
dent’s academic performance; these are shown in 
Table 2 below. 
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Table 1 – Themes and sub-themes in Davidson’s 
wheel of participation 
No Themes / 

Main Variables 
Sub-themes Goals 

1 Information Minimal 
Communication 

Make all 
stakeholders 
well informed 
on existing 
problems & 
solutions. 

2 Limited 
Information 

3 High-Quality 
Information 

4 Consultation Limited 
Consultation 

Envisaged 
feedback, 
acknowledge 
concerns & 
reciprocate to 
community 
on the impact 
of their 
inputs. 

5 Customer Care 

6 Genuine 
Consultation 

7 Participation Limited 
Decentralized 
Decision 
Making 

Work with 
the public 
groups 
putting their 
concerns & 
aspirations at 
the fore. 

8 Partnership 

9 Effective 
Advisory Body 

10 Empowerment Entrusted 
Control 

Acting for the 
public and 
implement 
public 
decision first 

11 Independent 
Control 

12 Delegated 
Control 

 

Table 2 – Sources of Items for the Endogenous 
Variable (academic performance) 
No Measurement Items Source 
1 Sport [4] 
2 Room space (hostel) [10] 
3 Garden [4] 
4 Healthcare [10], [4] 
5 Sanitation [6] 
6 Streetlight (security) [6] 
7 Security [10], [6], [4] & [15] 
8 Ict [4] 
9 Food (canteen) [5] 
10 Library (Reading space) [19] 

 

Authors [11] posited a supplement to the wheel 
of participation called collaboration, in it, a room 
for partnership with the public was provided, to 
work in the area of developing more alternatives 
and identification of solutions; the collaboration 
posited here, strengthens a strong synergy of 
partnership for innovations in addressing com-

munity problems and considering local advice at 
the fore. Table 3 explicitly shows the working 
tools at every level of community engagement; 
each of the five levels inevitably has direct inter-
action with the public, for instance at information 
level there are information sessions; at consulta-
tion level, there are focus group and surveys; at 
involvement level, there are workshops; while at 
collaboration level there are citizen committees 
and at empowerment level, there are citizen ju-
ries and delegated decisions. 

 

Table 3 – Identification of Tools for Synergy in 
Facilities Management 
No Major Variables Working Tools 
1 Inform Fact sheets. 

Websites. 
Information sessions. 

2 Consult Focus group. 
Surveys. 

3 Involve Workshops. 
Deliberate polling. 

4 Collaborate Citizen committees. 
Concensus building. 
Participatory decision making. 

5 Empower  Citizen juries. 
Ballots. 
Delegated decisions. 

Adapted by [11] 

 

The goal of each level can be achieved by explor-
ing the working tools corresponding to the level 
so that an individual member is incorporated to 
express his/her view in facility provision and 
management. The five levels of participation ac-
cording to [16] can start from the lowest to the 
highest degree of participation as shown in Fig-
ure 3. 

James D. Wolfensohn, (World Bank President) 
buttressed the notion of participation in his 
statement in 1996 that working together and 
empowering stakeholders especially the poor, 
beyond just sharing information and consultation 
to decision-making; this was also posited by [19], 
but J. D. Wolfensohn went further to entrusts the 
ownership of community facilities in the hands of 
all stakeholders; thus, this sense of ownership is 
essential to the goal of sustainable development 
[17]. Though, public participation in facilities de-
velopment and maintenance, as well as environ-
mental management, entails political issues with 
international concern since 1992 when the 
UNCED enshrined public participation in Agenda 
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21 as a stride toward sustainable development 
[17]. The integration of different interests and 
opinions as well as enhancing development in-
corporating local knowledge are some of the ad-

vantages of participation, however, this is not 
without corresponding disadvantage, a major 
risk in participation is that it consumes time and 
is expensive [17]. 

 

 

Figure 3 – Degree of Participation [16] 

 

MATERIALS AND METHOD 

The study analyzed variables of public participa-
tion reported in the wheel of participation, each 
of the 4 variables (exogenous variables) was ac-
companied with 3 sub-variables (Figure 2); fur-
thermore, the same wheel of participation 
adopted by [8] illuminated more on each sub-
variable and was further used to develop the 
measurement items in the questionnaire; the 
sources of measurement items for the endoge-
nous variable (academic performance) was re-
ported in Table 2. The questionnaire was com-
posed on a 5 level-Linkert scale, randomly dis-
tributed. Simple random sampling was adopted 
because the sample frame was accurate and eas-
ily accessible using a random number table, thus, 
100 questionnaires were distributed at the ATBU 
Yelwa campus in Bauchi. Reliability analysis was 
conducted to check the level of consistency in the 
measuring items, while Multiple Regression and 
SEM with AMOS simultaneously analyzed the ef-
fects of the exogenous variables (information, 
consultation, participation & empowerment) on 
the endogenous variable (academic excellence) 
in ATBU. The hunch of hypotheses was given in 
Table 4. 

 

Table 4 – Reliability Analysis 
No Exogenous and 

Endogenous 
Constructs 

Cronbach’s 
Alpha 

Cronbach’s 
Alpha Based 

on 
Standardized 

Items 

Measurement 
Items / 

Construct 

1 Information 0.965 0.968 6 
2 Consultation 0.952 0.956 6 
3 Participation 0.889 0.890 6 
4 Empowerment 0.915 0.925 6 
5 Academic 

Performance 
0.880 0.878 10 

Total 34 

 

The study consists of four exogenous (independ-
ent variables) derived from [9] which was cited 
in [14]; the aim is to test the derived theories on 
the endogenous (dependent variable) academic 
performance, whose notion came as a result of 
the poor condition of students´ lavatories and 
other facilities in the university. The analysis in-
volved six items of measurement for each exoge-
nous variable and ten items for the endogenous 
variable (Table 4), the five constructs were sub-
jected to reliability analysis using Cronbach’s Al-
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pha. This is necessary to check the level of inter-
nal consistency between the items under each 
variable, in [13, 14, 18] alpha value from 0.7 to 
0.95 depicts good internal consistency of items. 

The confirmatory factor analysis shown in Fig-
ure 4, has partially achieved good fitness indexes 
given that AGFI and GFI have values as low as 
0.671 and 0.728 respectively. In Chau & Hu, 
2001; Hair et al., 2010 cited in [1] that for AGFI 
and GFI value > 0.80 was accepted, these are still 

lower than the threshold value. CFI at 0.906 has 
achieved absolute fitness [5]; NFI and TLI with 
0.822 and 0.894 respectively are can be accept-
able. While RMSEA at 0.091 is acceptable, accord-
ing to [2] a model could be considered weak 
when RMSEA was greater than 1.0; also in 
Browne et al., 1993 cited in [1] that RMSEA at 
less than 0.10 was acceptable; and Chi/Sq/df at 
1.906 < 3.00 is accepted, while in [21] ChiSq/df is 
required at less than 5.0. 

 

 

Figure 4 – The Confirmatory Factor Analysis (Measurement Model) 

 

The structural model. The structural model indi-
cates the extent to which a given variable influ-
ence another variable [7]. The structural model 
in Figure 5 below is an improvement from the 
measurement model in Figure 4. The model on 
Figure 5 indicated how the predictor variables 
influenced the dependent variable, the links be-
tween the latent unobserved variables are single-
headed arrows pointing towards the dependent 
variable [7, 5]; and provided a means for testing 
the hunch of the hypotheses formulated accord-
ing to the latent unobserved constructs. The fac-
tor loadings for each measurement item under 

each variable are well above 0.60 as required in 
the rule of thumb [5]; in the fitness indexes, GFI 
and AGFI have not satisfied the basic level of 
0.90; RMSEA is slightly above 0.08 as required 
but according to [2] a model could be considered 
weak if RMSEA is greater than 1.0; also in 
(Browne et al., 1993 cited in [1] that RMSEA at 
less than 0.10 is acceptable; NFI > 0.80 could be 
accepted as a recommended value for a good fit, 
as in Chau & Hu, 2001; Hair et al., 2010 cited in 
[1]; CFI and TLI are already well above 0.90 (Fig-
ure 5), and with good factor loadings the model 
can be upheld. 
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Figure 5 – Structural Model 

 

The analysis of the influence of the exogenous 
variables against the endogenous variable in Fig-
ure 5 above paved the way to reject or fail to re-
ject the statement of hypotheses formulated be-
tween the variables. In Table 5 below, the P-
Values are above 0.05 which is at 95% confi-
dence interval and reveals that the four exoge-
nous variables do not influence the endogenous 
variable based on the empirical data collected 
and analyzed in the study area. 

 

Table 5 – Estimates for the Structural Model 
Path Unstandardized 

Estimates 
Standard 
Error 

Critical 
Ratio 

P-
Value 

Remark 

Inf Inf 
AP  

-0.077 0.104 -0.740 0.459 Rejected 

Con 
AP 

-0.006 0.098 -0.059 0.953 Rejected 

Emp 
AP  

0.029 0.107 0.266 0.790 Rejected 

Par 
AP 

0.129 0.100 1.288 0.198 Rejected 

 

The estimates from the results, therefore, an-
swered the hypotheses. H1 in Table 5 provides 
an answer to the proposition that assumes in-
formation sharing with students on school facili-
ties management can enhance students´ aca-
demic performance in ATBU Bauchi; with P-

Value 0.459 > 0.05 means the hypothesis is not 
supported. 

In H2 measures whether Consultation with stu-
dents on school facilities management can en-
hance students´ academic performance in ATBU 
Bauchi; but with P-Value 0.953 > 0.05 means the 
hypothesis is not supported. 

The third hypothesis that empowering students 
some control on school facilities management 
can enhance academic performance, the esti-
mates in Table 5 reports a P-Value of 0.790 thus, 
not supported. 

The fourth hypothesis that engaging students to 
participate in school facilities management can 
enhance their academic performance is equally 
repudiated with P-Value 0.198 > 0.05 (Table 5). 
The result of the hypothesis testing was given in 
Table 6. 

The Model Summary on Table 7 shows that R 
with a value of 0.170 (17 %) indicated a weak 
correlation between all the exogenous variables 
and the endogenous variable, and the R2 of 0.029 
meant that the exogenous variables explained or 
predicted just 2.9 % of the variance in the en-
dogenous variable (Table 7). In other words, all 
the predictors could only account for 2.9 % of the 
variance in academic performance, and 97.1 % 
might be predicted by other variables not cov-
ered in this study. 
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Table 6 – Hypothesis Testing 
No Hypothesis Results 
H1 Information sharing with students 

on school facilities management can 
enhance Academic Performance 

Not 
supported 

H2 Consultation with students on school 
facilities management can enhance 
Academic Performance 

Not 
supported 

H3 Empowering students some control 
on school facilities management can 
enhance Academic Performance 

Not 
supported 

H4 Engaging students to participate in 
school facilities management can 
enhance Academic Performance. 

Not 
supported 

The model summary in Table 8 reports the indi-
vidual effect of each exogenous (predictor) vari-
able on the endogenous variable. On the R col-
umn, it can be discerned that all the predictors 
depict weak correlation with the dependent vari-
able (academic performance); only participation 
correlates with 11.8 % which is very weak. The R 
Square column depicts very insignificant influ-
ence by each predictor (Table 8), and apparently, 
the last column testified to that. These results re-
flect the structural equation modeling analysis 
presented in Tables 5 and 6 above. 

 

Table 7 – Cumulative Model Summary showing effects on the Endogenous variable 
Model R R 

Square 
Adjusted R 

Square 
Std. Error of the 

Estimate 
Change Statistics 

R Square 
Change 

F 
Change 

df1 df2 Sig. F 
Change 

1 .170a .029 -.008 .84967 .029 .779 4 105 .541 

Notes: a) Predictors: (Constant), Empowerment, Consultation, Participation, Information 

 

Table 8 – Model Summary of Individual Predictor Variables 

Model R 
R 

Square 
Adjusted R 

Square 
Std. Error of the 

Estimate 

Change Statistics 

R Square 
Change 

F 
Change 

df1 df2 
Sig. F 

Change 

1 Information .078a .006 -.003 .84752 .006 .668 1 108 .415 

Consultation .003a .000 -.009 .85013 .000 .001 1 108 .976 

Participation .118a .014 .005 .84421 .014 1.522 1 108 .220 

Empowerment .055a .003 -.006 .84886 .003 .324 1 108 .570 

 
CONCLUSIONS 

The estimates of the structural model revealed 
that the exogenous variables (information, con-
sultation, participation, and empowerment) do 
not influence the endogenous variable (academic 
excellence) based on the empirical data collected 
and analyzed in the study area, as none of the P- 
values falls within the acceptable region of less 
than 0.05. In the regression analysis, the R col-
umn with a value of 0.170 (17 %) indicated a 
weak correlation between all the predictor vari-
ables and the dependent variable; and the R2 of 
0.029 meant that the predictor variables ex-
plained or accounted for only 2.9% of the vari-
ance in the dependent variable. In other words, 

all the predictors could only account for 2.9% of 
the variance in academic performance, and 97.1 
% is predicted or accounted for by other vari-
ables not covered in this study. The individual 
effect of each exogenous (predictor) variables on 
academic excellence (Table 8) shows in the R 
column all the predictors depicts weak correla-
tion with the dependent variable (academic per-
formance); while the R Square and the P-value 
both depict very insignificant influence by each 
predictor. Further studies are recommended to 
supplement more predictor variables like stu-
dents´ talent, intuition, flair, willingness to learn 
(zeal), finance and so on; using the inductive ap-
proach. 
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 Abstract. An increase in the generation of biogenic wastes such as locust bean 
pods and eggshells coupled with the need to drive sustainability in the cement in-
dustry has led the use of these wastes as cement replacement materials. The paper 
aims to investigate the effect of locust bean pod ash (LBPA) and eggshell ash 
(ESA) on the mortar compressive and flexural strength of ternary cement blends. 
The LBPA was obtained by calcining locust bean pod (LBP) at various temperatures 
of 800-900 °C and time of 60–120 minutes at an interval of 50 °C and 30 minutes 
respectively to determine the optimal conditions. The chemical composition of 
Ordinary Portland cement (OPC), LBPA and ESA were obtained via X-ray Fluo-
rescence (XRF) Spectrometer and LBPA chemical composition did not satisfy 
one of the requirements specified by ASTM C618-01 (2001) with SiO2+ Al2O3+Fe2O3 
of 30.42 wt. % which is less than 50 wt. %, but satisfies SO3 content requirement 
of 0.7 wt. % and Loss on Ignition (LOI) of 7.12 wt. % and contains 19.42 wt. % 
CaO which is within the range of 10-30 wt. % CaO is class C pozzolan. The com-
pressive strength of blended cement mortars at the early age of 2 and 7 days pro-
duced better strengths for cement blends with higher ESA content than LBPA espe-
cially at LBPA/LBPA-ESA ratio of 0, 0.4 and 0.6 for 2.5 wt. % cement replacement 
respectively. The early strength gain could be attributed to the provision of more 
nucleation sites by ESA inclusion which results in the acceleration of cement hydra-
tion rate. On the other hand, the enhanced strengths at 28 days of cement blend-
ed with various replacement from 2.5–10 wt. % could be attributed to the 
pozzolanic reaction between the available lime and reactive silica from LBPA 
despite clinker diminution which was close to control. Another reason for en-
hanced strength' could be attributed to the increased potassium content by an 
increase in LBPA content resulting in a gradual strength gain (retarder) musco-
vite formation K2Al2Si6Al4O20(OH)4. All cement blends experienced an increase in 
the mortar compressive and flexural strengths as the curing day progressed with 
some blends producing enhanced strength compared to control especially with 1.5 
ESA1LBPA produced the best strength at 50.15 (6.82) N/mm2 against 48.80 
(6.80) N/mm2. This enhanced strength could be related to the pozzolanic activity 
and the high potassium content from LBPA despite clinker diminution, especially at 
28 days. 
Keywords: Locust Bean Pod Ash; Eggshell Ash; Compressive Strength; Flexural 
Strength Pozzolan; Flexural Strength; Cement blends. 

 

 

INTRODUCTION 

The demand for cement arising from inadequate 
housing coupled with the need to solve the prob-
lem of release of CO2 leading to the greenhouse 
effect and an enormous amount of energy is re-
quired for cement production. Cement is a widely 
employed construction material owing to its sta-

bility and flexibility in designs of building struc-
tures with advantages ranging from built-in fire 
resistance, high compressive strength to low 
maintenance [31]. One alternative solution to 
these challenges is the partial replacement of 
cement by appropriate materials such as poz-
zolans. These pozzolanic materials are siliceous 
or aluminous materials that themselves have lit-

https://www.atbu.edu.ng/#/
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https://www.loc.gov/aba/cataloging/classification/lcco/lcco_q.pdf
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tle or no cementitious properties but when in 
finely divided form and the presence of moisture 
reacts with CaOH2 which is liberated during ce-
ment hydration at ordinary temperature to form 
more cementitious materials according to [7]. 
Pozzolan possesses the characteristics of reacting 
with free lime released during cement hydration 
to form stable insoluble calcium silicates to re-
duce sulfate, salt and chloride attacks [22]. Re-
searches in cement and concrete technology have 
concentrated on the use of waste materials as a 
potential replacement as alternatives for cement 
in the concrete industry and the need to intro-
duce new materials or recycled materials as ce-
ment replacement materials are gaining popular-
ity and as a result of increasingly stringent envi-
ronmental legislation [2]. Pozzolanic activity of a 
material can be assessed by the ability of the ma-
terial to react with Ca(OH)2(CH) by monitoring 
the consumption of CH or measuring the strength 
development. The pozzolan influence is depend-
ent on the quality and quantity of active phases 
in the pozzolan [10]. 

Agricultural wastes generated from poultry 
farms, bakeries, confectioneries, and restaurants 
which can cause environmental pollution, if not 
properly disposed of. The increasing demand for 
cement can address the problem of dumping 
waste and drive sustainability via the proper 
utilization or recycling of these biogenic wastes 
such as eggshell ash. Eggshell ash is byproducts 
of agricultural wastes obtained from the calcina-
tion of eggshell powder at 500 °C to produce cal-
cium oxide which has shown according to [20] 
that it is a good accelerator, thereby decreasing 
the setting time of cement [14]. Eggshell is com-
posed of mostly 93.7 % of calcium carbonates 
and other constituents like phosphates and mag-
nesium which is similar to limestone, thus can be 
employed as a partial cement replacement mate-
rial [2, 23]. Authors [20] investigated the effect of 
ESA from 0–2.5 wt. % at an interval of 0.5 wt. % 
on setting time of cement blend and observed 
that setting was accelerated as the ESA content 
was increased. They also observed that percent-
age reduction from 1.4–32 wt. % and 2.83–
34 wt. % for the initial and final setting times re-
spectively as cement is replaced with the ESA 
content from 0-2.5 wt. %. Authors [19] investi-
gated the effect of ESA for cement replacement 
from 5–30 wt. % at an interval of 5 wt. % on the 
concrete compressive strength and found that 
10 wt. % ESA cement blend produced an en-
hanced strength of 32.36 % and 23.43 % for 7 

and 28 days compared with control. Authors [9] 
also investigated the replacement of cement with 
ESA from 1–5 wt. % at an interval of 1 wt. % and 
observed a similar trend of accelerated setting 
time as the ESA content was increased. It was 
also concluded that up to 3 wt. % cement re-
placement with ESA produced a better strength 
compared with control. Authors [14] investi-
gated the feasibility and viability of employing 
ESA and its effects on the water consistency and 
setting time of cement blend and It was seen that 
both setting time of the cement blended with ESA 
was shortened as the ESA content was increased 
from 0–2 wt. % at an interval of 0.5 wt. %.  

Locust bean pod husks are byproducts of agricul-
tural wastes obtained from locust bean trees 
which are deciduous trees mostly grown and 
harvested in the Sub-Sahara Africa region as well 
as the Northern part of Nigeria [1]. The improper 
disposal of various agricultural waste such as rice 
husk, groundnut husk, corn cob, and locust beans 
is an environmental concern and thus, the neces-
sity to convert these waste to useful materials 
since many calcined agricultural wastes are rich 
in amorphous silica such as rice husk ash, coal 
bottom ash, fly ash, groundnut shell ash, etc. [13, 
15, 18, 24, 26]. These biomasses could be em-
ployed as partial cement replacement materials 
due to their potentials of enhancing the strength 
of cement blends despite clinker diminution as a 
result of the reaction of amorphous silica with 
available lime from ordinary cement hydration 
[18, 24]. Authors [3] investigated the replace-
ment of cement with up to 50 wt. % LBWA at an 
interval of 5 wt. % on the concrete strength and 
observed that an increase in the strength as the 
curing day progressed from 2 to 28 days for all 
cement blends with a higher strength value ob-
tained at 28 days. The general trend was that the 
concrete compressive strength diminished stead-
ily as the % LBWA was gradually increased with 
cement replacement not up to 10 wt. % provid-
ing the targeted concrete compressive strength 
of 20 N/mm2. Authors [5] studied the use of 
LBWA as partial cement replacement in concrete 
structures and observed that as the cement re-
placement with LBWA led to a decrease in the 
concrete strength for grade 20, 25 and 30 with an 
increase in strengths as the curing days pro-
gressed. It also observed that beyond 10 wt. % 
cement replacement with LBWA, the concrete 
compressive strength at 28 days for grades 20, 
25 and 30 were 22.33, 24.38 and 24.22 N/mm2 
respectively. Authors [4] investigated the effect 
of replacing LBPA on the setting times and ob-
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served that as the LBPA content increased up to 
30%, the initial and final setting time experi-
enced retardation by 66.8 % and 39.7 % respec-
tively while LBPA cement blends beyond 
15 wt. % resulted in a decrease in its concrete 
compressive strength in a decrease in its con-
crete compressive strength while the concrete 
mix workability diminished as the LBPA content 
was increased. The enhanced compressive 
strength of 15 wt. % LBPA cement blend agreed 
with results from SEM – EDS and XRD which in-
dicated Calcium Silicate Hydrate (C-S-H) gel 
compared to other samples. They also suggested 
that the nature of the LBPA in terms of the crys-
talline or amorphous influenced the setting time 
which was dependent on the process of obtaining 
the ash. Authors [17] observed that 7 days’ 
strength of control was better than LBPA cement 
mortar since the hydration rate of OPC was more 
rapid compared with LBPA cement blends while 
the cement replacement with up to 12 wt. % 
LBPA produces similar compressive strength in 
comparison with control. Authors [21] investi-
gated the effect of replacing cement with LBPA 
between 0–25 wt. % at a 5 wt. % interval and ob-
served a decrease in the compressive strength by 
46 % as the LBPA was increased up to 25 wt. % 
while 5 wt. % LBPA cement blend produced simi-
lar strength to control. Authors [32] indicated 
that as the concentration of KCl was increased 
from 0–14 g/l, the concrete compressive strength 
of the OPC concrete increased for all 28 and 90-
days results. They suggested that the probable 
chemical reaction for the hydration of cement 
with K concentration is the reason for the retar-
dation of the setting time attributed to the forma-
tion of muscovite. K2Al2Si6Al4O20(OH)4 and the 
large size of potassium ions involved in the crys-
tallization of muscovite leading to an increase in 
the void. Thus, the presence of K+ ions results in 
retardation of the initial and final setting time. 

 

MATERIALS 

Superset cement CEM II A-L conforms to the NIS 
444 standards obtained from Ashaka cement ltd, 
Gombe state. Eggshells were collected from chick 
hatcheries, bakeries, fast food joints and restau-
rants. The eggshell ash (ESA) was prepared by 
burning fowls’ eggshells at a temperature of 
500 °C for 1 hour to obtain complete ash while 
Locust bean pods (LBP) were collected from 
Badabdi community, Gombe state, Nigeria. The 
fine aggregate used was CEN-NORMSAND (DIN 
EN 196-1) which conforms to ISO 679 with a net 

weight of 1350±5g as standard sand. The dis-
tilled water was employed for mortar prepara-
tion and a well quantifiable amount for paste 
preparation. Water is needed for the hydration 
reaction of cement and also to make it workable 
during mixing. Table 1 indicates the chemical 
composition of OPC, LBPA, and ESA while Table 2 
presents the chemical composition of the various 
locust bean pod ash calcined at 800, 850 and 
900 °C at 1 and 2 hours respectively.  

 

Table 1 – Chemical composition of Portland Cement, 
Locust bean pod ash and Eggshell ash 

Oxides 
OPC, 
wt. % 

LBPA, 
wt. % 

ESA, 
wt. % 

SiO2 23.87 9.48 0.19 
Al2O3 7.87 2.00 0.54 
Fe2O3 3.94 18.94 0.34 
CaO 57.34 19.42 49.58 
MgO 1.76 5.95 0.82 
SO3 1.05 0.70 0.51 
K2O 0.00 27.54 0.40 
Na2O 0.36 0.44 - 
P2O5 - 7.71 - 
Mn2O3 - 0.29 - 
TiO2 - 0.15 - 
Cl - 0.02 - 
Cr2O3 - 0.04 - 
SrO - 0.14 - 
LOI 3.81 7.19 47.62 
CaCO3   88.49 
Sum of Conc. 100.00 100.00 100.00 

 

Table 2 – Chemical composition of different 
calcination temperature and time of LBPA 
Compounds 800 °C 850 °C 900 °C 

1 hr. 2 hrs. 1 hr. 2 hrs. 1 hr. 2hrs. 
SiO2 6.66 6.48 9.48 9.43 9.44 9.69 
Al2O3 3.28 3.34 2.00 2.98 1.90 1.73 
Fe2O3 19.71 19.48 18.94 17.79 17.74 17.09 
CaO 18.37 18.33 19.42 18.58 18.40 18.19 
MgO 6.50 6.50 5.95 5.77 7.28 7.29 
SO3 1.89 1.86 0.70 1.47 0.67 0.66 
K2O 26.42 26.39 27.54 27.75 26.44 27.39 
Na2O 1.47 1.47 0.44 0.50 0.43 0.33 
P2O5 7.95 7.83 7.71 7.59 8.16 7.58 
Mn2O3 2.82 2.83 0.29 0.28 0.31 0.29 
TiO2 0.06 0.07 0.15 0.15 0.21 0.15 
Cl 0.02 0.03 0.02 0.03 0.04 0.03 
Cr2O3 0.06 0.08 0.04 0.04 0.05 0.04 
SrO 0.19 0.15 0.14 0.15 0.15 0.15 
LOI 4.61 5.16 7.19 7.50 8.79 9.40 
Sum Total 100 100 100 100 100 100 
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PROCEDURE 

The locust bean pods were dried under the sun 
for three days, crushed to about 0.5 mm size us-
ing the jaw crusher and then burnt locally using 
charcoal-burner though the pod was not allowed 
to make contact with the charcoal. Ten grams (10 
g) of the initially burnt locust beans sample were 
weighed and then placed in an electric furnace. 
The samples were then calcined at different tem-
peratures (800 °C, 850 °C & 900 °C) for 1 hour & 
2 hours respectively to obtain the optimum tem-
perature and time. Eggshells obtained from bak-
eries were sorted, sun-dried and crushed with a 
mortar and pestle. The ground eggshell powder 
was then calcined at a temperature of 500 °C at 
1 hr. The resultant ashes from the calcination of 
the locust bean and eggshell powder were ana-
lyzed via a fused bead machine for the oxide 
analysis. One-gram (1 g) of the samples to be 
analyzed were weighed into a clean dry platinum 
crucible and 8 grams of X-ray flux (Granular) 
type Lithium tetraborate 66 % and lithium meta-
borate 34 % was weighed and mixed thoroughly 
with the sample. 1 ml of 25 % LiBr solution using 
a 1ml pipette was added to avoid the sample 
from sticking to the platinum crucible. The pre-
pared samples were then placed in VFD 4000 
Fused Bead Machine and the machine was set ON 
for the process to begin. The beads were well la-
beled for proper identification and then ran 
through the XRF spectrometer on a reference 
curve program and the results were obtained. 
The ash content was purely obtained and the 
percentage loss was calculated for each of the 
heated samples and the optimum condition was 
determined at 850 °C for 1 hour. 

Mortar compressive strengths of various cement 
blends were determined by compressive 
strength tests on mortar cubes compacted using 
a standard vibration machine. Standard sand was 
used for the preparation of cement mortar with 
the specimens set in 70.6 mm cubes (EN 196-1). 
The compressive strength tests of mortar sam-
ples were determined according to ASTM specifi-
cation C39 after 2, 7 and 28 days of standard cur-
ing. The test specimens are stored in moist air 
climatic chamber at 20 °C for 24 hours, after 
which it was removed, marked and submerged 
into clear fresh water at 20±2 °C until curing 
days at 2, 7 and 28 days. The water for curing 
was monitored daily to maintain the tempera-
ture as specified. The flexural strength tests were 
achieved by performing a surface point test on 
the prism by EN 1052-2 by applying load hori-

zontally on the prism by a hydraulic jack. The pic-
tures of dried eggshell, standard sand, eggshell 
ash, locust bean pod ash are shown in Figures 1–
4 respectively. 

Experimental Design Mix. The experimental ma-
trix for LBPA-ESA cement blends with cement 
replacement between 0-10 wt. % is presented in 
Table 3. Resource [6] standard mix ratio of mor-
tar cubes which can be employed for internal 
walls and surfaces of great importance was 
adopted for this study. A water/cement ratio of 
0.4 was employed in molding mortar cubes com-
prising of ESA of 2.5 wt. %, 5 wt. %, 7.5 wt. % and 
10 wt. % which was gradually replaced with 
LBPA for different mixes. 

 

 

Figure 1 – Dried Eggshell 

 

 

 

Figure 2 – Standard Sand EN 196-1 
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Figure 3 – Eggshell Ash 

 

 

Figure 4 – Locust Beans Pod Ash 

 

RESULTS AND DISCUSSION  

The chemical composition obtained from the XRF 
analysis of OPC, LBPA, and ESA were presented 
in Table 1. The percentage of reactive silicates 
content of CEM II A-L 42.5 N contains 
23.87 wt. % which is higher than 9.48 wt. % for 
LBPA. The results of the chemical composition of 
LBPA indicates that it does not satisfy most re-
quirements specified by [8] with 30.41 wt.% of 
SiO2+Al2O3+Fe2O3 which is less than 50 wt.% but 
satisfies the other requirements such as SO3 con-
tent of 0.7 wt. % which is less than the maximum 
of 5 wt. % and LOI of 7.12 wt. %, it contains 
19.42 wt. % CaO which is within the range of 10–
30 wt. % CaO which fall into class C pozzolan. 
A similar trend was observed for [16] but ob-
tained a lower SiO2+Al2O3+Fe2O3 content of 
25 wt. %. The XRF analysis of the calcined egg-
shell (ESA) reveals a high amount of CaO of 
49.58 wt. % (CaCO3 88.49 wt. %) along with 
minute quantities of SiO2, Al2O3, Fe2O3, MgO, SO3, 
K2O and Na2O below 1 wt. % while ESA LOI was 
47.62 wt. % which was  high indicating the pres-
ence of non- decomposed limestone. 

Author [33] revealed that eggshell was mainly 
composed of 93.70 wt. % calcium carbonate, 
4.20 wt. % organic matter, 1.30 wt. % magne-
sium carbonate, and 0.8 wt. % of calcium phos-
phate. According to authors [30], the decomposi-
tion of CaCO3 to CaO (lime) was evident at about 
820 °C in which CaCO3 is the main constituent 
and at 500 °C, the weight loss of the calcined ESP 
could be due to dehydration of water and loss of 
organic matter to produce ESA. 

 

Table 3 – Experimental Matrix for the various cement blends 
No Blends LBPA / LBPA ESA ESA, wt. % LBPA, wt. % OPC, wt. % ESA, g LBPA, g OPC, g 
1 0ESA0LBPA 0 0 0 100 0 0 500 
2 2.5ESA 0 2.5 0 97.5 12.5 0 487.5 
3 2ESA0.5LBPA 0.2 2 0.5 97.5 10 2.5 487.5 
4 1.5ESA1LBPA 0.4 1.5 1 97.5 7.5 5 487.5 
5 1.25ESA1.25LBPA 0.5 1.25 1.25 97.5 6.25 6.25 487.5 
6 1ESA1.5LBPA 0.6 1 1.5 97.5 5 7.5 487.5 
7 0.5ESP2LBPA 0.8 0.5 2 97.5 2.5 10 487.5 
8 2.5LBPA 1 0 2.5 97.5 0 12.5 487.5 
9 5ESA 0 5 0 95 25 0 475 
10 4ESA1LBPA 0.2 4 1 95 20 5 475 
11 3ESA2LBPA 0.4 3 2 95 15 10 475 
12 2.5ESA2.5LBPA 0.5 2.5 2.5 95 12.5 12.5 475 
13 2ESA3LBPA 0.6 2 3 95 10 15 475 
14 1ESP4LBPA 0.8 1 4 95 5 20 475 
15 5LBPA 1 0 5 95 0 25 475 
16 7.5ESP 0 7.5 0 92.5 37.5 0 462.5 
17 6ESA1.5LBPA 0.2 6 1.5 92.5 30 7.5 462.5 
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No Blends LBPA / LBPA ESA ESA, wt. % LBPA, wt. % OPC, wt. % ESA, g LBPA, g OPC, g 
18 4.5ESA3LBPA 0.4 4.5 3 92.5 22.5 15 462.5 
19 3.75ESA3.75LBPA 0.5 3.75 3.75 92.5 18.75 18.75 462.5 
20 3ESA4.5LBPA 0.6 3 4.5 92.5 15 22.5 462.5 
21 1.5ESA6LBPA 0.8 1.5 6 92.5 7.5 30 462.5 
22 7.5LBPA 1 0 7.5 92.5 0 37.5 462.5 
23 10ESA 0 10 0 90 50 0 450 
24 8ESA2LBPA 0.2 8 2 90 40 10 450 
25 6ESA4LBPA 0.4 6 4 90 30 20 450 
26 5ESA5LBPA 0.5 5 5 90 25 25 450 
27 4ESA6LBPA 0.6 4 6 90 20 30 450 
28 2ESA8LBPA 0.8 2 8 90 10 40 450 
29 10LBPA 1 0 10 90 0 50 450 

 

Table 4 presents some determining physical 
properties of the cement CEM II A-L 42.5N while 
the mortar compressive and flexural strengths of 
control specimen and 28 cement blends at vari-
ous curing ages were determined and presented 
in Table 5.  

 

Table 4 – Physical Properties of Control Sample 
(CEM II A-L 42.5N) 
Property  
Curing age, days 2 7 28 
Compressive Strength (N/mm2) 23.84 38.99 48.18 
Flexural Strength (N/mm2) 4.46 6.13 6.80 
Setting Time (mins) 
Initial setting 

117 
Final 

setting 
186 

Water Consistency (%) 29 
Expansion (mm) 0 

 

Table 5 – Mortar Compressive and Flexural strengths 
of various cement blends and curing ages 

No Blends 
Compressive Strength 

(Flexural Strength) N/mm2 
2-days 7-days 28-days 

1 OPC 23.84 
(4.46) 

38.99 
(6.13) 

48.18 
(6.80) 

2 2.5ESA 27.93 
(4.61) 

34.46 
(5.80) 

53.19 
(7.33) 

3 2ESA0.5LBPA 21.03 
(3.91) 

34.60 
(5.35) 

46.44 
(6.42) 

4 1.5ESA1 LBPA 26.74 
(4.43) 

32.77 
(4.85) 

50.15 
(6.82) 

5 1.25ESA1.25 
LBPA 

21.91 
(4.00) 

29.05 
(4.25) 

47.21 
(6.44) 

6 1ESA1.5 LBPA 24.21 
(4.38) 

30.27 
(4.51) 

47.32 
(6.71) 

7 0.5ESP2LBPA 22.37 
(4.30) 

31.4 
(4.80) 

45.19 
(6.37) 

8 2.5LBPA 23.18 
(4.31) 

31.85 
(4.37) 

46.00 
(6.43) 

9 5ESA 27.93 
(5.10) 

37.35 
(6.10) 

44.95 
(6.30) 

No Blends 
Compressive Strength 

(Flexural Strength) N/mm2 
2-days 7-days 28-days 

10 4ESA1LBPA 21.46 
(4.26) 

29.69 
(4.79) 

43.00 
(6.20) 

11 3ESA2LBPA 22.18 
(3.70) 

35.46 
(5.92) 

46.58 
(6.55) 

12 2.5ESA2.5LBPA 17.16 
(3.33) 

30.80 
(4.54) 

39.83 
(6.37) 

13 2ESA3LBPA 21.01 
(3.37) 

34.46 
(5.80) 

46.57 
(6.50) 

14 1ESP4LBPA 23.08 
(4.14) 

30.60 
(4.19) 

47.20 
(6.37) 

15 5LBPA 18.1 
(3.74) 

35.4 
(5.21) 

40.09 
(6.21) 

16 7.5ESP 17.77 
(3.40) 

32.77 
(4.85) 

45.13 
(6.41) 

17 6ESA1.5LBPA 21.93 
(3.75) 

34.25 
(5.11) 

46.62 
(6.51) 

18 4.5ESA3LBPA 19.11 
(3.62) 

33.19 
(5.42) 

48.10 
(6.71) 

19 3.75ESA3.75LBPA 18.65 
(3.57) 

29.67 
(4.79) 

35.76 
(6.19) 

20 3ESA4.5LBPA 16.89 
(3.01) 

32.79 
(4.11) 

47.20 
(6.65) 

21 1.5ESA6LBPA 21.65 
(4.40) 

32.51 
(5.75) 

38.75 
(6.42) 

22 7.5LBPA 23.20 
(4.61) 

34.30 
(5.49) 

41.92 
(6.03) 

23 10ESA 23.71 
(4.42) 

36.52 
(5.16) 

43.18 
(6.99) 

24 8ESA2LBPA 23.19 
(4.38) 

33.66 
(5.71) 

48.00 
(6.75) 

25 6ESA4LBPA 23.43 
(4.09) 

34.29 
(5.62) 

42.14 
(6.24) 

26 5ESA5LBPA 26.47 
(4.76) 

32.72 
(4.79) 

41.28 
(6.07) 

27 4ESA6LBPA 23.13 
(4.20) 

34.97 
(5.24) 

45.70 
(6.58) 

28 2ESA8LBPA 22.75 
(4.42) 

35.26 
(5.80) 

47.10 
(6.77) 

29 10LBPA 23.06 
(4.59) 

34.54 
(6.26) 

43.18 
(6.99) 
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Compressive strength of cement blended with ESA 
and LBPA. Figure 5 indicated that for 2.5 wt. % 
cement replacement at 2 days, cement blends 
with higher ESA content produced better mortar 
compressive strengths than those with higher 
LBPA content especially at LBPA/LBPA-ESA ra-
tios of 0, 0.4 and 0.6 respectively. Similar trends 
were observed for the ESA cement blend and 
limestone cement blend employed in [24] work. 

This early strength of the cement blended with 
ESA (the calcium oxide present in ESA which is 
similar to limestone) could be attributed to the 
provision of more nucleation sites via the pro-
duction of calcium hydroxide (CH) at the early 
stage coupled with additional lime from ESA in-
clusion [11, 29] resulting in acceleration of the 
hydration rate, thereby resulting in accelerated 
early strength [27, 28].  

 
 

 

Figure 5 – Variation of SCM content and curing age on the mortar compressive strength at 2.5 % cement 
replacement 

 
Similarly, works by [13, 26, 12] indicated that the 
inclusion of ESA (similar to limestone powder) 
could lead to the formation of monocarbonate, 
thus stabilizing ettringite at the expenses of 
monosulphate, thereby increasing the volume of 
the hydrates and in turn enhance its compressive 
strength of the cement blended with ESA. All ce-
ment blends at 2 days produced compressive 
strengths above 91 % of the control strength as 
illustrated in Figure 5. The 7 days compressive 
strength for cement blends also produced better 
strengths for cement blends containing more ESA 
content than LBPA content with neither better 
than control. 

It was also observed that the 28-day mortar 
compressive strength produced two cement 
blends with enhanced strength of 53.19 N/mm2 
and 50.15 N/mm2 as against to control of 
48.18 N/mm2 at LBPA/LBPA-ESA ratio of 0 and 
0.4 respectively. This enhanced strength could be 

attributed to the pozzolanic reaction from avail-
able lime and silica from LBPA despite diminu-
tion of clinker content resulting in the enhanced 
strength which was close to control. It could also 
be suggested that an increase in potassium con-
tent due to an increase in LBPA results in a grad-
ual strength gain (retarder) due to the formation 
of muscovite K2Al2Si6Al4O20(OH)4 [32] despite 
clinker diminution. The mortar compressive 
strength of all the blends experienced an increase 
as the curing day progressed as illustrated in 
Figures 6–8 respectively. 

Figures 6–8 showed that all mortar compressive 
strengths at 2, 7 and 28 days for cement blends 
beyond 5 wt. % replacement were either slightly 
or significantly lower than the control except for 
LBPA/LBPA-ESA ratio of 0.0 for 5 wt. % cement 
replacement which produced a better 2 days 
compressive strength of 27.93 N/mm2 against 
control compressive strength of 23.84 N/mm2.   
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Figure 6 – Variation of SCM content and curing age on the mortar compressive strength at 5 % cement 
replacement 

 

Figure 7 – Variation of SCM content and curing age on the mortar compressive strength at 7.5 % cement 
replacement 

 

 

Figure 8 – Variation of SCM content and curing age on the mortar compressive strength at 10 % cement 
replacement 
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The reason for the enhanced strength despite 
cement replacement of 5 wt.% could be attrib-
uted to the pozzolanic reaction between the 
available lime from the hydration of calcium sili-
cate and the silica present in the LBPA, resulting 
in the formation of more CSH, leading to a denser 
and an enhanced strength which is in agreement 
with [24, 26] coupled with the formation of mus-
covite which also enhances the mortar compres-
sive strength [32] as illustrated in equation (1).  

 

K++3Al2O3+7SiO2+2H2O --K2Al2Si6Al4O20(OH)4+SiO2- (1) 

 

Similar trends of improved strength despite the 
reduction in the clinker content were observed 
for 7.5 wt. % and 10 wt. % cement replacement 
with LBPA and ESA as illustrated in Figures 7 and 
8 respectively. The inclusion of CH crystals from 
ESA on the hydration of calcium silicates tends to 
enhance the early rate of cement hydration by 
the provision of more nucleation sites, thereby 
resulting in accelerated early strength which 
agrees with [11, 29, 27, 25]. Figure 8 indicated 
that Cement blends produced enhanced 
strengths at early ages between 2 and 7 days for 
LBPA/ LBPA-ESA ratio of 0.4, 0.6 and 1 respec-
tively in comparison with control with hydration 
rate ranging from 23.6 % to 54.98 % for cement 
blends compared to 63.55 % for control. Similar 
mortar compressive strength for blends with 

10 wt. % cement replacement compared with the 
control despite clinker diminution.  

Flexural strength of cement blended with ESA and 
LBPA. The variation of LBPA, ESA content and 
curing age on the mortar flexural strength of ce-
ment blends at various cement replacement of 
2.5, 5, 7.5 and 10 wt. % are illustrated in Figures 
9–12 respectively. It could be also be observed 
from Figure 9 for 2.5 wt. % cement replacement, 
that most of the blends at various LBPA/LBPA-
ESA ratios produced slightly lower 28 days 
strengths compared with control, whereas ce-
ment blends with LBPA/LBPA-ESA ratio of 0 and 
0.4 produced better strengths of 7.33 N/mm2 
and 6.82 N/mm2 against the control of 6.8 
N/mm2 despite cement replacement. 

Figure 10 indicated most cement blends pro-
duced lower 2 days flexural strength at 5 wt. % 
cement replacement expect ESA cement blend 
with a flexural strength of 5.10 N/mm2 against 
control strength of 4.46 N/mm2. All blends pro-
duced lower flexural strengths for 28 days rang-
ing from 6.2–6.55 N/mm2 as against 6.8 N/mm2 
for control with a similar trend of lower 7 days 
flexural strength of cement blends compared to 
control at 5, 7.5, and 10 wt. % cement replace-
ment respectively. It also observed that most of 
the cement blends with 7.5 wt. % cement re-
placement produced slightly close 28 days flex-
ural strengths compared to control despite 
clinker diminution as illustrated in Figure 11. 

  

 

Figure 9 – Variation of SCM content and curing age on the mortar flexural strength at 2.5 % cement replacement 
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Figure 10 – Variation of SCM content and curing age on the mortar flexural strength at 5 % cement replacement 

 

 

 

Figure 11 – Variation of SCM content and curing age on the mortar flexural strengths at 7.5 % cement 
replacement 

  
Figure 12 indicated that despite clinker diminu-
tion for 10 wt. % ESA and 10 wt. % LBPA cement 
blends produced better 28 days flexural 
strengths of 6.99 N/mm2 than control while 
LBPA/LBPA-ESA ratios of 0.2 and 0.8 produced 
strength slightly close to the control of 6.75 and 
6.77 N/mm2 respectively which despite the 
clinker diminution. Similarly, it was also seen 
that the 2 days flexural strength for LBPA/LBPA-
ESA ratios of 0.5 and 1 produced improved flex-
ural strengths of 4.76, 4.59 N/mm2 as against 
control of 4.46 N/mm2 respectively while at 

7 days flexural strength for 10 wt. % LBPA ce-
ment blend obtained an enhanced strength of 
6.26 N/mm2 against 6.13 N/mm2. This improved 
strength could be attributed to the pozzolanic 
activity of the cement blends. 

The compressive strength of blended cement 
was expressed as a percentage of the rate of con-
trol cement at the same curing time and illustrat-
ed in Figures 13 and 14 for LBPA cement blend 
and ESA cement blend respectively. 
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Figure 12 – Variation of SCM content and curing age on the flexural strengths at 10 % cement replacement 

 

 

Figure 13 – Compressive Strengths of Blended LBPA as a percentage of control at various ages 

 

 

Figure 14 – Compressive Strengths of Blended ESA as a percentage of control at various ages 
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Cement blended with LBPA for 2.5–10 wt. % at 
an interval of 2.5 wt. %, all produced mortar 
strengths lower than those of control at various 
curing days respectively. It was also seen that 
cement blended with 10 wt. % LBPA produced 
up to 90% of the control strength despite clinker 
diminution is an indication of a pozzolanic reac-
tion between silica present in LBPA and the 
available CH from cement hydration which is in 
agreement with [24]. LBPA cement blends of 7.5, 
5 and 2.5 wt. % cement replacement produced 
the best strength of 97.3, 90.8 and 95.5 % of the 
control strength for 2, 7 and 28 days respective-
ly. Whereas Cement blended with ESA for 2.5–
10 wt. % at an interval of 2.5 wt. %, most of the 
mortar strength produced were lower than those 
of control except cement blended with 2.5 wt. % 
and 5 wt. % ESA at 2 days and 2.5 wt. % ESA at 
28 days with the best strength of 117, 110, and 
117 % respectively. This enhanced strength ex-
perienced especially at 2 days could be attributed 
to the provision of nucleation site, thus accelerat-
ing hydration rate which was in agreement with 
[13] and [26]. ESA cement blends of 2.5 wt. % 
and 5 wt. % produced strength of 117 % in com-
parison with control for 2 days, 5 wt. % cement 

replacement produced the best strength of 96 % 
for 7 days whereas 2.5 wt. % cement replace-
ment produced the best strength of 110 % for 28 
days. 

The flexural strengths for LBPA and ESA as a per-
centage of control are illustrated in Figures 15 
and 16 respectively. It could be observed that as 
the LBPA content was increased from 2.5–
5 wt. %, the flexural strength increased com-
pared with control strength beyond which any 
further increase led to a lower strength at 2 days. 
A similar trend was also observed at 7 days with 
5 wt. % LBPA producing similar strength with 
control beyond which produced lower flexural 
strength whereas, for 28 days flexural strength 
only 2.5 and 10 wt. % LBPA produced enhanced 
strength despite cement replacement indicating 
pozzolanic activity. Similarly, the enhanced 
strength could be attributed to the presence of 
potassium, thus increase the flexural strength, 
especially at 28 days. 5 wt. % LBPA cement blend 
produced the best 2 and 7 days flexural strength 
while 2.5 wt. % LBPA cement blend produced the 
best 28 days as illustrated in Figure 15. 

 

Figure 15 – Flexural Strengths of Blended LBPA as a Percentage of Control at various Ages 

 
The 2 days flexural strength of the ESA cement 
blend produced enhanced strength at 7.5 wt. % 
and 10 wt. %. The 7 days strength was seen to 
increase as the ESA content was increased from 
2.5–10 wt. % with only 10 wt. % ESA content 
producing a better flexural strength than the con-
trol. Only 10 wt.% ESA cement blend for 28 
days flexural strength produced a better 
strength than control. This could be attributed 
to the increased early hydration rate due to the 

provision of nucleation sites from the availability 
of CH present in the matrix [26]. Figure 16 indi-
cates that 7.5 and 10 wt. % ESA cement blends 
both produced the highest flexural strengths at 2 
days as a percentage of control at approximately 
103 % respectively. It was also observed that 
10 wt. % of cement blended with ESA produced 
the highest flexural strength as a percentage of 
the control at 7 and 28 days. 
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Figure 16 – Flexural Strengths of Blended ESA as a percentage of control at various ages 

 

CONCLUSION 

In this study, the potential of blending cement 
with LBPA and ESA were investigated on the 
mortar compressive and flexural strength of ce-
ment blends and the following conclusions were 
drawn. 

The chemical composition of LBPA did not satisfy 
one of the requirements specified by ASTM C618 
[8] with SiO2+Al2O3+Fe2O3 of 30.42 wt.% which 
is less than 50 wt.% but satisfies the other re-
quirements such as SO3 content of 0.7 wt.% 
which is less than the maximum of 5 wt.% and 
LOI of 7.12 wt.% and contains 19.42 wt.% CaO 
which is within the range of 10-30 wt.% CaO is 
class C pozzolan.  The increase in LBPA content 
(high potassium content) of cement blends re-
sulted in gradual strength gain (retarder) due to 
the formation of muscovite K2Al2Si6Al4O20(OH)4 
despite the increased cement replacement with 
LBPA. 

The mortar compressive strength of cement 
blends at the early age of 2 and 7 days produced 
better compressive strengths with higher ESA 
content compared to LBPA especially at 
LBPA/LBPA-ESA ratio of 0, 0.4 and 0.6 for 2.5 % 
cement replacement. This better early strength 
gain could be attributed to the provision of more 
nucleation sites by the inclusion of ESA, thus ac-
celerating the rate of cement hydration. 

On the other hand, the enhanced strengths at 28 
days of cement blended with various replace-
ment from 2.5–10 wt. % could be attributed to 

the pozzolanic reaction between the available 
lime and reactive silica from LBPA despite 
clinker diminution which was close to control. It 
could also be suggested that an increase in potas-
sium content due to increase in LBPA content 
could lead to a gradual strength gain (retarder) 
due to the formation of muscovite 
K2Al2Si6Al4O20(OH)4. 

An increase in the mortar compressive strength 
of all cement blends was observed as the curing 
day progressed. It was also observed that most of 
the blends experienced an enhanced strength 
gain compared with control strength gain of 
23.57 % between 7 and 28 days while most of 
the cement blends produced enhanced strength 
gain ranging from 13.35–62.51 % compared to 
control. This enhanced strength can be related to 
the pozzolanic activity which is evident despite 
clinker diminution coupled with the high potas-
sium content from LBPA could be suggested to be 
the reason for enhanced strength gain, especially 
at 28 days according to [32]. 

A decrease in the mortar compressive strength 
of LBPA cement blends was experienced as the 
LBPA content was increased from 2.5 to 
10 wt.% compared with control strength which 
was approximately 90 % of the control strength 
despite cement replacement of LBPA up to 
10 wt.%, while an enhanced strength was ob-
served for cement replacement with ESA for 2.5 
and 5 wt.% at 2 days which agrees with the pro-
vision of nucleation sites resulting in enhanced 
early strength. The 28 days compressive strength 
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was seen to diminish as the cement replacement 
with ESA was increased from 2.5–10 wt.% at an 
interval of 2.5 wt.%. 

An increase in the flexural strength of LBPA ce-
ment blends was observed as the LBPA content 
was increased up to 5 wt. %, beyond which pro-
duced lower 2 and 7 days’ flexural strengths 
compared with control strength respectively. 
Whereas at 2.5 and 10 wt. % cement replace-
ment with LBPA produced enhanced 28 days’ 
strength compared with control. This enhanced 
strength could be attributed to pozzolanic activ-
ity coupled with the presence of potassium ions 
despite diminution of clinker content resulting in 
enhanced strength especially at 28 days. A grad-
ual increase in the 7 days flexural strength ex-
perienced a gradual increase as the cement was 
replaced with ESA content from 2.5-10 wt. % 
with only 10 wt. % ESA content producing a bet-
ter flexural strength than the control. This could 
be attributed to the increased early hydration 

rate due to the provision of nucleation sites from 
the availability of CH present in the matrix. The 2 
days flexural strength of the ESA cement blend 
produced enhanced strength at 7.5 wt. % and 10 
wt. % compared to control whereas, cement 
blended with 10 wt. % ESA produced a better 28-
day flexural strength than control. 
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