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Abstract  

Intelligent buildings 

with varying forms of 

automation, 

technology and 

computerized systems 

are increasingly 

gaining grounds in the 

Nigeria property 

market. This thus calls 

for adequate 

property/facility 

management practice 

amongst practicing  

Estate Surveying and 

Valuation firms in 

Lagos. This study 

therefore assesses the 

problems associated 

with the management 

of intelligent buildings 

in Lagos, Nigeria with 

a view to restructuring 
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INTRODUCTION  

According to Akin 

(2005), the society's 

desperate attempt to 

resolve problems of 

rapid urbanization, 

heavy pollution, the 

need for large 

buildings, population 

explosion, increased 

scale of large 

corporations and 

institutions as well as 

land scarcity in the 

urban areas and 

congestions resulted 

in the formation of the 

high-rise buildings 

also known as the 

skyscrapers. 

Ogunleye (2012) 

further emphasized 

that this problems 

have exacerbated 

resulting into 

thousands of dull and 

monotonous 

buildings which are 

continually 

deteriorating without 

adequate 

management and  
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and enhancing 

property management 

practice. The sampled 

population for the 

study are the 

practicing Estate 

Surveying and 

Valuation firms in 

Lagos. Data was 

collected through the 

administration of 

structured 

questionnaires and 

analysed using 

descriptive statistical 

tools and factor 

analysis. The study 

revealed that the 

major features of 

intelligent buildings 

available in Lagos 

include networking 

and internet usages, 

lifts and elevators, 

closed circuit 

television, local area 

networks, smart key 

cards and sensored 

controlled glass doors. 

The study further 

revealed the major 

advantages of 

intelligent buildings to 

include efficiency in 

operation; creation of 

an intelligent city; 

provision of spaces 

with enhanced living 

environments that 

provide for social 

sustenance; total 

sustainability of the 

building environment  

and seamless 

automation, 

communication, and 

integration of 

resources.  The major 

problems as revealed 

are inadequate 

infrastructure and 

components; design, 

management and level 

of awareness; users 

attitude and 

relationship; nature of 

technical, specialized 

and environmental 

issues; inadequate 

technology and poor 

maintenance culture 

and inadequate 

modern construction 

techniques and low 

investment decisions 

on intelligent building. 

The research thus 

concludes that the 

development and 

sustainability of 

intelligent buildings 

lies in the effective 

management of such 

special properties.

 

required facilities/services needed for its ease of use.  In response, a new 

horizon is however rising in-between the construction industries and the 

Information Technology industries. Akin (2006) noted that the high 

technological change and advancement that has affected every facet of life 

especially as a result of artificial intelligence (AI) has not left the building 

industry out. These have resulted into buildings getting computerized and 

automated in becoming intelligent in their services, performances, and 

operations. MERPA (2010) noted that intelligent buildings executed with 

modern construction techniques combine disciplines responsible for 
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design and production with a variety of subsystems ranging from the 

design stage to application and require extremely meticulous work. 

Ben and Margaret (2014) further noted that intelligent buildings can be 

likened to machines as they bear strong similarities to machines in that 

they contain a myriad of mechanical, electrical, electronic, computing and 

communication devices which is a relatively becoming a trend in the 

building construction industry. However, Bjorkdah (1999) earlier asserted 

that a building cannot be made intelligent; rather, the building has to be 

designed "intelligent" from the first draft on the drawing board. Sahar 

(2008) noted that while there are so many advantages of intelligent 

buildings including cost savings; security and safety, temperate and 

humidity control, efficiency in operation, low energy environment, 

friendly, social and flexible environment amongst others, the neglect of the 

human aspects of the users is a major shortcoming of intelligent buildings. 

Furthermore, the availability of this technological aspect of such a system 

and modern construction techniques which comprises of the operations of 

four major categories viz energy efficiency, life safety systems, 

telecommunication systems and workplace automation is still in doubt in 

Nigeria.  

Owajionyi (2007) noted that in Nigeria, intelligent buildings would soon 

become relevant in the property market as there has not been any building 

work in Nigeria that is truly and completely intelligent. Despite the 

importance of intelligent buildings, Ogunleye (2012) noted that such 

buildings pose a huge management problem for practicing Estate 

Surveyors and Valuers in Nigeria. The management of intelligent buildings 

is conceptually and practically beyond the practice of property 

management which is typically used to cover specific aspects of the 

management and the overall efficiency of buildings. It is within the 

ambience of the services of the Estate Surveyor and Valuer in Nigeria to 

ensure adequate management and maintenance culture in the disposition 

of his professional service. With the technology world been more dynamic 

in the 21st century, Nigerian Estate Surveyors and Valuers must not to be 

left behind in the increased technology drive and the need for effective 

management of intelligent buildings. 



 

INTERNATIONAL JOURNAL OF ENV. DESIGN & CONST. MGT. 

(VOL. 10 NO.3) JUNE, 2019 EDITIONS 

 
  
 
 

20 

The management of intelligent buildings and technologically inclined 

buildings including smart buildings is now becoming the key problem for 

practicing Estate Surveying and Valuation firms in Nigeria in implementing 

intelligent property information management. This has further resulted in 

the high influx of multi-national and foreign companies in charge of the 

management of the semi-intelligent properties in Nigeria most especially 

in Lagos at the detriment of the Nigerian Estate Surveying and Valuation 

firms. In line with the foregoing, the questions then are; What are the 

features and characteristics of intelligent buildings in Lagos? What are the 

advantages of intelligent buildings? And What are the problems associated 

with the management of intelligent buildings in Lagos Nigeria? Therefore, 

this paper assesses the problems associated with the management of 

intelligent buildings in Lagos, Nigeria with a view to restructuring and 

enhancing property management practice. 

 

Literature Review 

Concept of Intelligent Building 

According to Birgitta (1999), intelligent buildings can be defined as 

accommodation where various functions are automatically controlled 

while at the same time acting together in a network. Sriraman (2001) 

asserted that an intelligent building provides a productive and cost 

effective environment through the integration of structure, systems, 

services and management. According to Sriraman (2001), no completely 

intelligent buildings exist. There are only buildings with aspects of 

intelligence. Coggan (2003) also noted that an intelligent building is the 

one that provides a productive and cost-effective environment through 

optimization of its four basic elements- structure, systems, services and 

management and the interrelationships between them. Ehrlich (2007) 

further defined intelligent buildings as the use of technology and process 

to create a building that is safer and more productive for its occupants and 

more operationally efficient for its owners.  Ben and Margaret (2014) 

defined intelligent buildings as buildings in which theirs systems, structure 

and function are optimized to provide a productive and cost effective 

environment that is adapted to the current and future needs of the 

occupants. In the same vein, Iwayemi, Wan and Zhou (2015) noted that the 
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Intelligent Building Institute defines an intelligent building as one that 

provides a productive and cost-effective environment through 

optimization of its four basic elements; structure, systems, services and 

management and the interrelationships between them. Utpal, Bulbul, 

Ruchira, Krati and Shreyank (2016) defined intelligent buildings as 

buildings that through their physical design and IT installations are 

responsive, flexible and adaptive to changing needs from its users and the 

organizations that inhabit the building during it's life time. The building 

will supply services for its inhabitants, its administration and operation & 

maintenance.  

From the above definition, it is therefore evident and ascertained that an 

intelligent building is not just one thing; it is understood differently by 

different people, but with some very clear cut themes running through the 

various definitions/descriptions; an   automated   or   computerized 

building; centrally controlled and managed; designed to ensure safety, 

comfort and productivity for its occupants; ability to sense and react to the 

environment; energy efficiency and  life-time cost effectiveness. 

 

Objectives and Characteristics of Intelligent Buildings 

Gary (2004) opined that the concept of intelligent building or intelligent 

homes, or building management system (BMS) embraces several 

technologies, spanning institutional, domestic, commercial, industrial 

building control and management systems. The building management 

system is central to intelligent building management services like lighting, 

heating, security, closed circuit television (CCTV) access control, 

entertainment systems, audio visual, climate control, ventilation and 

filtration. Akin (2005) noted that various vendors of intelligent building 

components have emphasized that the technological aspect of an 

intelligent building is composed of operations that can be divided into four 

major categories: Energy efficiency, Life safety systems, 

Telecommunication systems and Workplace Automation. It is believed that 

an ideal intelligent building integrates all these four aspects into one 

computerized system which includes energy efficiency; 

telecommunication system; workplace automation and life safety systems. 
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Wong, Li and Wang (2005) noted that intelligent buildings are 
characterized by three features: automated control; the incorporation of 
occupant preferences & feedback and learning ability (performance 
adjustment based on environmental and occupant changes). Makama 
(2016) noted that features or attributes of intelligent buildings may be 
summarized under the process and technology. The process entails the 
design, construction and operations while the technology relates to 
networking/communication, security and life safety. Utpal et. al (2016) 
further noted the objectives of intelligent buildings to include energy 
management; indoor comfort; thermal comfort; visual comfort and indoor 
air quality. Other components are integration of various building systems; 
energy; lighting; security systems & fire safety; Telecommunications & 
office automation; Local area networks (LANs); Cabling management; 
Intelligent maintenance mgt. system (IMMS) and Computer aided facility 
management (CAFM) 
ADEC innovations also (2017) noted the characteristics of intelligent 
buildings to include improved interdependency between building systems 
and building users; a building that can detect the state it is in and make 
adjustments to itself; provides a healthier and more comfortable 
environment; improves long-term economic performance; reduces energy 
and resource usage; leverages renewable energy technologies; improves 
indoor air quality and occupant satisfaction; allows for easier maintenance 
and longer lifespan and advanced/enhanced capabilities to deal with 
"churn" (occupant turnover/evolving mission). 

Figure 1:  Intelligent Building Management System 
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Source: Sahar (2008) 

 

Advantages of Intelligent Buildings 

The advantages of intelligent buildings have also been examined and 

assessed by several researchers in the time past based on the relative 

importance and development of intelligent properties. Several studies 

conducted by Wacks (2002); Clements-Croome (2004); Pitts (2004); Gray 

(2006); Ehrlich (2007); Clarke (2008); Mazza (2008); Moore (2009); Wu 

and Noy (2010); Chappells (2010); Karjaleinen (2010); Moran and Nakata 

(2010); Kolodny (2011) and Pandharipande and Caicedo (2011) have 

established various advantages of intelligent buildings ranging from the 

reduction of water usage as well as the release of harmful green house 

gases into the atmosphere to enriching the social experience of users and 

occupants through the provision of improved user comfort, safety, 

security, social ambience, sensory stimulation, and better indoor air 

quality and illumination levels. The studies also noted that that intelligent 

building provides spaces with enhanced living environments that provide 

for social sustenance; significantly lower operating costs with accurate 

monitoring and control of energy intensive building systems to make a 

bankable difference; give building management professionals the tools 

they need to better serve tenants, occupants, and users; increased 

occupancy ration and have lower vacancy rates as well as additional 

revenue expectations.  

JM et al, (2000) from a social point of view noted that intelligent buildings 

are more likely to attract clients due to their features, and this may mean 

the closure of many existing buildings with major savings made on energy 

consumption. NPI Connect (2015) noted that the key advantages of 

intelligent buildings includes; it allows seamless automation, 

communication, and integration of resources which makes conservation of 

resources possible while maximizing security, energy, and fire 

management solutions through a single point of access to the building. 

NPI Connect (2015) listed the advantages of intelligent buildings to 

include: optimal functionality and performance of the building’s 

operations, including temperature, smoke and fire response, emergency 

access ways, etc.; a central management access point that allows for 
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automatic monitoring and control of all systems; maximum operational 

efficiency without sacrificing energy efficiency or driving up costs; lower 

operating costs because of the built-in, automatic monitoring and control 

systems; lower financial risk due to the ability to consistently maintain 

control of the facility; because of constant monitoring and careful control 

of the systems, the building’s appliances and systems machinery can enjoy 

extended life cycles which greatly reduces mid- and long term costs. This 

is reflected in an increased return on investment for the building’s owner 

and leaseholder; occupant comfort is increased as is occupant and building 

safety; energy Savings. Many buildings constructed in the past two decades 

have been designed with sustainability and low energy use in mind; 

reducing cost of changing occupancy and configuration; improving end 

user / employee productivity in the workplace and maintaining a 

comfortable, safe and secure environment at all times for those who work 

within. 

ARM (2016) also conducted a study on intelligent buildings; for smarter, 

healthier and more productive people. The study noted that by 2035 one 

trillion devices will be connected to the internet with a large number of 

them in the next generation of high performing buildings. In order to 

support this rapid urbanization, buildings need to be smarter and more 

sustainable. Smart buildings will positively impact the health and 

productivity of these citizens while improving the environment and the 

economy. 

Keerthana and Ramajeyan (2017) carried out a study on the 

implementation of intelligent building system in commercial buildings. The 

study noted that intelligent Building System (IBS) has the ability to 

monitor and control various facilities within the building so as to offer its 

users or occupants with effective security, improved productivity, human 

comfort, and efficient energy management. IFSEC Global (2018) in a more 

recent study noted that intelligent buildings comprises of a process of 

automation, control, systems, maintenance and performance. The major 

advantages of intelligent buildings as noted by the paper includes energy 

savings, reduction of cost, improving end use/employee productivity, 

maintaining a comfortable, safe and secure environment amongst others. 
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Rationale for the Management of Intelligent Buildings in Nigeria 

In Nigeria, property management is one of the most important aspects of 

the professional duties and services of Estate Surveyors and Valuers and 

perhaps the most challenging tasks which involve property coordination, 

methodical and results-oriented approach. Ogunleye (2012) noted that 

management of intelligent buildings however surpasses property 

management services because the expertise and competence of the 

manager is often challenged because of the huge capital outlay and the 

availability of various components and automated services. 

Intelligent buildings offer a wide array of advantages and adequate 

management of intelligent can substantially boost the efficiency of the real 

estate portfolio through the installation of efficient building technologies 

and adoption of intelligent building management systems in Nigeria. 

Nigerian cities are not planned for intelligence. The availability of various 

infrastructure suc as mobile wireless, satellites, and broadband acquisition 

cannot themselves leads to intelligence unless they are deliberately 

planned for that. Hence, the increase in the development of intelligent 

buildings in Nigeria would require adequate and efficient management 

skills required by practicing Estate Surveying and Valuation firms in the 

management of intellectual properties. 

In Nigeria today, it is now a common sight to see the application of 

automation systems and intelligence in most high rise commercial 

properties through the use of sensor controlled glass doors, close circuit 

television system, the use of smart cards, contact lens door openings, 

automated fire alarms systems, cooling and heating systems amongst 

others in Nigeria. There is no doubt the fact that such buildings with state-

of-the-art technology can better meet the needs of users when managed 

more efficiently, reconciled with advanced technology products of the 

business and  effective management systems.  

However, Ogunleye (2012) noted that despite the importance of intelligent 

buildings, such buildings pose a huge management problem for practicing 

Estate Surveyors and Valuers in Nigeria. The management of intelligent 

buildings is conceptually and practically beyond the practice of property 

management which is typically used to cover specific aspects of the 

management and the overall efficiency of buildings. It must however be 
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emphasized that property management systems market have been 

changing faster in recent years, with accelerating evolutions in intelligent 

and integrated building management systems as a result. All these 

therefore require adequate property/facility management services in 

Nigeria.  Ben and Margaret (2014) in a study on the hopes and fears of the 

adoption of intelligent buildings in Nigeria noted major benefits of 

intelligent buildings to include environment, cost saving, energy saving, 

green house gas benefits, intelligent city, caring homes amongst others. 

The study further identified the challenges of adoption of intelligent 

buildings in Nigeria to include poor maintenance culture, erratic power 

supply, lack of awreness and lack of technical knowhow.  

 

Problems associated with the management of Intelligent Buildings 

Akin (2005) in a study on intelligent buildings and the role of the architects 

in the new millennium stressed that an intelligent building is not only the 

building itself and systems installed into them, but must be a commitment 

from the developer / owner that this is and will be maintained as an 

intelligent building and must be designed with intelligence. The study 

noted that some problems associated with intelligent buildings include 

environmental issues, personal intrusion, telecommunication and 

loneliness etc. Furthermore, Akin (2006) noted the problems of internet 

facility, unavailability/non-affordability of the computerized components 

systems, acceptability and epileptic power supply as part of the problems 

affecting the development and maintenance of intelligent buildings. David 

(2013) study noted that the challenges of getting intelligent buildings are 

similar to those of our pursuit for sustainability, life cycle costing and 

assessments and carbon reductions. Abiodun, Wanggen and Chi (2014) 

noted that the increasing availability and affordability of wireless building 

and home automation networks has increased interest in residential and 

commercial building energy management. The study revealed that 

commercial and residential buildings are the largest consumers of 

electricity in the United States and contribute significantly to greenhouse 

gas emissions. As a result, building energy management schemes are being 

deployed to reduce/manage building energy use; reduce electricity bills 

while increasing occupant comfort and productivity; and improve 
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environmental stewardship without adversely affecting standards of 

living. The study however noted that there are still challenges in the 

adoption of energy management in intelligent buildings. ARM (2016) in a 

study on intelligent buildings; for smarter, healthier and more productive 

people noted that complex relationships between tenants, landlords, utility 

suppliers and service providers, who grapple with misaligned incentives, 

security concerns and complex technologies that deliver poor returns on 

investment, are hindering the adoption of smart technology in buildings. 

 

Study Area  

Lagos State is located on the South-Western part of Nigeria, on the narrow 
plain of the Bight of Benin. Lying approximately on longitude 200 42'E and 
320 2'E and between latitude 600 22'N and 600 2'N, Lagos State is bounded 
in the North and East by Ogun State of Nigeria, in the West by the Republic 
of Benin, and stretches over 180kilometers along the Guinea Coast of the 
Bight of Benin on the Atlantic Ocean. Its territorial extent and political 
jurisdiction encompasses the city of Lagos and the four administrative, 
divisions of Ikeja, Ikorodu, Epe and Badagry collectively referred to as 
IBILE and covering an area of 358,862 hectares or 3,577 sq. km. which 
represents 0.4% of Nigeria's territorial landmass of 923, 773 sq. km. Lagos 
State is the smallest state in Nigeria yet, it has the highest urban population, 
which is 27- 40% of the national estimate (UN-Habitat, 2010). According 
to the 2006 National Census, Lagos State has a population of 9,013,534 out 
of the national population of 140,003,542. However, based on the UN-
Habitat (2010) and international development agencies' estimates, Lagos 
State is said to have about 18.5 million inhabitants in 2008. Of this 
population, Metropolitan Lagos accounts for over 85% on an area that is 
37% of the land area of Lagos State (The Lagos Housing Market, 2009) and 
the fact that Lagos population is growing 10 times faster than that of New 
York and Los Angeles, and more than the population of 32 African nations 
combined, the State population is expected to hit the 35 million mark in 
2020 (Lagos State Government, 2008). 
 

Research Methods 

The research design is a survey research and the target population of this 

study comprises the practicing Estate Surveying and Valuation firms in 

Lagos. According to the Directory of the Nigerian Institution of Estate 

Surveyors and Valuers (2018) there are three hundred and sixty-seven 
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(367) practicing Estate Surveying and Valuation firms in Lagos. The sample 

size was derived by means of a demographic formular for determination of 

sample sizes by Yamane (1967) and as adopted by Umeokafor (2010) for 

determining sample size from a finite population (that is, a population 

which consists of a fixed number of elements, such as a population of a 

city). The sample size was thus put at one hundred and ninety-one (191). 

Structured questionnaires were administered on the practicing Estate 

Surveying and Valuation firms in Lagos to elicit information on the 

assessment of intellectual property valuation in Lagos, Nigeria. 

Questionnaires were sent out to the respondent’s i. e. practicing Estate 

Surveying and Valuation firms in Lagos. Thus a total of One Hundred and 

Ninety (191) questionnaires were sent out to practicing Estate Surveying 

and Valuation firms in Lagos of which a total of 179 representing 93.72% 

were completed and retrieved which was then used for the analysis. 

Descriptive and inferential statistics was employed to analyze the data. 

 

Data Analysis and Discussions 

Table 1: Features and characteristics of intelligent buildings in Lagos 

Features and characteristics of 

intelligent buildings in Lagos 

MA A UD UA MUA Mean Std. Dev. Rank 

Networking and Internet Usages 152(84.9) 27(15.1) - - - 4.8492 .35889 1st 

Lifts and Elevators 134(74.9) 45(25.1) - - - 4.7486 .43503 2nd 

Close circuit television system 134(74.9) 45(25.1) - - - 4.7486 .43503 2nd 

Local Area Networks 136(76.0) 39(21.8) 4(2.2) - - 4.7374 .48955 4th 

Smart Key cards 126(70.4) 53(29.6) - - - 4.7039 .45781 5th 

Sensor controlled glass doors 125(69.8) 54(30.2) - - - 4.6983 .46027 6th 

Automated fire alarms systems 116(64.8) 63(35.2) - - - 4.6480 .47892 7th 

Power Back Up Services 98(54.7) 81(45.3) - - - 4.5475 .49914 8th 

Automated Security Systems 81(45.3) 98(54.7) - - - 4.4525 .49914 9th 

Building Automation Systems 98(54.7) 63(35.2) 18(10.1) - - 4.4469 .67143 10th 

Finger Print Door Openings 75(421.9) 104(58.1) - - - 4.4190 .49478 11th 

Cooling and heating systems 81(45.3) 80(44.7) 18(10.1) - - 4.3520 .65697 12th 

contact lens door openings 40(22.3) 139(77.7) - - - 4.2235 .41774 13th 

Mechanical Systems 27(15.1) 152(84.9) - - - 4.1508 .35889 14th 

Cabling Management 53(29.6) 81(45.3) 36(20.1) 9(5.0) - 3.9944 .83798 15th 

Energy Management Services 36(20.1) 90(50.3) 53(29.6) - - 3.9050 .70066 16th 

Embedded Solar Installations 45(25.1) 71(39.7) 63(35.2) - - 3.8994 .77238 17th 
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Detectors and Sprinklers 35(19.6) 90(50.3) 36(20.1) 9(5.0) 9(5.0) 3.7430 .99487 18th 

Computer Aided Facility Management 18(10.1) 53(29.6) 72(40.2) 36(20.1) - 3.2961 .90351 19th 

Automated Lighting Systems 
27(15.1) 53(29.6) 45(25.1) 36(20.1) 18(10.1

) 

3.1955 1.21359 20th 

Source: Field Survey 2018. 

Where MA: Mostly Available; A: Available; UD: Undecided: UA: Unavailable: 

MUA: Mostly Unavailable 

 

The features and characteristics of intelligent buildings show the 

availability of a wide array of intelligent building features in Lagos Nigeria. 

As revealed in the course of the research, the major features of intelligent 

available in Lagos include networking and internet usages (4.8492) which 

was ranked 1st.  The availability of lifts and elevators and closed circuit 

television were both ranked 2nd respectively with a mean score of 4.7486.  

The availability of local area networks (4.7374); smart key cards (4.7039) 

and sensored controlled glass doors (4.6983) were ranked 4th, 5th and 6th 

respectively. The least available features include detectors and sprinklers 

(3.7430); computer aided facility management (3.2961) and automated 

lighting systems (3.1955) which was ranked 18th, 19th and 20th 

respectively. The findings of this study are in agreement with the studies 

of Owajionyi (2007) and Ben and Margaret (2014) which noted intelligent 

buildings would soon become relevant in the property market as more 

properties in Lagos are now been made intelligent through the application 

and installation of automation systems to make such buildings intelligent. 

 

Table 2: The advantages of intelligent buildings 

The advantages of intelligent buildings SA A UD  DA SDA Mean Std. Dev Rank 

Efficiency in operation 161(89.9) 18(10.1) - - - 4.8994 .30159 1st 

Creation of an intelligent city 143(79.9) 36(20.1) - - - 4.7989 .40196 2nd 

Provides spaces with enhanced living 

environments that provide for social sustenance 

135(75.4) 44(24.6) - - - 4.7542 .43177 3rd 

Total sustainability of the building environment 143(79.9) 27(15.1) 9(5.0) - - 4.7486 .53887 4th 

Seamless automation, communication and 

integration of resources 

126(70.4) 53(29.6) - - - 4.7039 .45781 5th 

Security and safety 117(65.4) 62(34.6) - - - 4.6536 .47715 6th 

Better indoor air quality and illumination levels 116(64.8) 63(35.2) - - - 4.6480 .47892 7th 



 

INTERNATIONAL JOURNAL OF ENV. DESIGN & CONST. MGT. 

(VOL. 10 NO.3) JUNE, 2019 EDITIONS 

 
  
 
 

30 

Optimal functionality and performance of the 

buildings operations 

90(50.3) 80(44.7) 9(5.0) - - 4.4525 .59183 8th 

Provision of improved user comfort, safety, 

security, social ambience, sensory stimulation 

80(44.7) 90(50.3) 9(5.0) - - 4.3966 .58463 9th 

Maximizing security, energy and fire management 

solutions 

89(49.7) 63(35.2) 27(15.1) - - 4.3464 .72872 10th 

Enriching the social experience of users and 

occupants 

80(44.7) 81(45.3) 18(10.1) - - 4.3464 .65568 10th 

Central management access point for automatic 

monitoring and control 

80(44.7) 81(45.3) 18(10.1) - - 4.3464 .65568 10th 

Accurate monitoring and control of energy 63(35.2) 98(54.7) 18(10.1) - - 4.2514 .62570 13th 

Improve environmental stewardship without 

adversely affecting standards of living 

53(29.6) 117(65.4) 9(5.0) - - 4.2458 .53624 14th 

Lower operating costs 53(29.6) 117(65.4) 9(5.0) - - 4.2458 .53624 14th 

Maximum operational efficiency 62(34.6) 72(40.2) 45(25.1) - - 4.0950 .76945 16th 

Temperature and humidity control 36(20.1) 98(54.7) 45(25.1) - - 3.9497 .67269 17th 

Lower financial risk due to ability to control the 

system 

35(19.6) 99(55.3) 27(15.1) 18(10

.1) 

- 3.8436 .85335 18th 

Control of harmful green house gases 
18(10.1) 89(49.7) 45(25.1) 27(15

.1) 

- 3.5475 .86877 19th 

Reduction of water usage 
17(9.5) 54(30.2) 90(50.3) 18(10

.1) 

- 3.3911 .79544 20th 

         

Source: Field Survey 2018. 

 

Where SA: Strongly Agree; A: Agree; UD: Undecided: DA: Disagree: SDA: 

Strongly Disagree 

Intelligent buildings have so many advantages. These advantages have 

been further examine during the course of the research. The study noted 

the major advantages of intelligent buildings to include efficiency in 

operation (4.8994); Creation of an Intelligent City (4.7989); Provides 

spaces with enhanced living environments that provide for social 

sustenance (4.7542); Total Sustainability of the building Environment 

(4.7486) and seamless automation, communication, and integration of 

resources (4.7039) which were ranked 1st, 2nd, 3rd, 4th and 5th respectively. 

The least considered advantages include Lower financial risk due to ability 

to control the system (3.8436); Control of harmful green house gases 

(3.5475) and Reduction of water usage (3.3911) which were ranked 18th, 
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19th and 20th respectively.  The findings of the study are in agreement with 

the studies of Wacks (2002); Clements-Croome (2004); Pitts (2004); Gray 

(2006); Ehrlich (2007); Clarke (2008); Mazza (2008); Moore (2009); Wu 

and Noy (2010); Chappells (2010); Karjaleinen (2010); Moran and Nakata 

(2010); Kolodny (2011) and Pandharipande and Caicedo (2011) amongst 

others which were conducted on the advantages of intelligent buildings. 

 

Table 3: KMO and Bartlett's Test of Sphericity of problems associated with 

the management of intelligent buildings in Lagos Nigeria. 

Kaiser-Meyer-Olkin Measure of Sampling 

Adequacy. 

.517 

Bartlett's Test of 

Sphericity 

Approx. Chi-Square 3755.913 

Df 190 

Sig. .000 

Source: Field Survey 2018. 

The Bartlett's test of sphericity and sampling adequacy are presented in 

Table 3 and shows that the chi-square of 3755.913 is significant at p<0.000 

indicating that the sample used is adequate. The Kaiser-Meyer-Olkin 

(KMO) is another test of sample adequacy whose value ranges from 0 to 1, 

for “perfectly inadequate” to “perfectly adequate” sample respectively. The 

KMO is 0.517 and indicates that the sample used is very adequate.  

 

Table 4: Total Variance Explained of problems associated with the 

management of intelligent buildings in Lagos Nigeria. 

Component Initial Eigenvalues Extraction Sums of Squared 

Loadings 

Rotation Sums of Squared 

Loadings 

Total % of 

Variance 

Cumulativ

e % 

Total % of 

Variance 

Cumulative 

% 

Total % of 

Variance 

Cumulative 

% 

Unavailability of Modern Technology 6.215 31.074 31.074 6.215 31.074 31.074 3.346 16.731 16.731 

Unavailability of modern construction 

techniques 

2.613 13.067 44.140 2.613 13.067 44.140 3.326 16.632 33.364 

Inconstitency in design and 

implementation of intelligent buildings 

2.414 12.068 56.208 2.414 12.068 56.208 2.712 13.559 46.923 

Investment decision on intelligent 

buildings 

2.075 10.373 66.581 2.075 10.373 66.581 2.595 12.976 59.899 

Personal Intrusion 1.577 7.885 74.466 1.577 7.885 74.466 2.362 11.811 71.710 
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Inadequate machinery for the required 

Infrastructure 

1.423 7.114 81.580 1.423 7.114 81.580 1.974 9.870 81.580 

Inadequate Automation Systems .981 4.903 86.483       

Unavailability/Non Affordability of the 

computerized components 

.667 3.335 89.818       

Inadequate Internet Facility .507 2.533 92.352       

Epileptic Power Supply .416 2.079 94.430       

Poor Maintenance Culture .288 1.441 95.871       

Low level of Awareness .202 1.009 96.881       

Complex relationship between utility 

and service providers 

.186 .929 97.809       

The User's perspective .109 .546 98.355       

Complex relationship between users .100 .500 98.855       

Environmental Issues .085 .424 99.279       

The nature of the specialized, technical 

and computerized services 

.056 .279 99.558       

life cycle costing and assessments .043 .215 99.773       

Inadequate skills and knowledge of 

intelligent buildings 

.031 .154 99.927       

Misaligned incentives and complex 

technologies 

.015 .073 100.000       

Extraction Method: Principal Component Analysis. 

Source: Field Survey 2018. 

 

Table 4 lists the eigen values associated with each linear component 

(factor) before extraction, after extraction and after rotation. Before 

extraction, twenty (20) linear factors were identified within the data set. 

The eigen value associated with each factor represents the variance 

explained by that particular linear component and this is reflected in the 

table in terms of the percentage of variance explained. The table further 

shows that six (6) components were extracted under 7.114 eigen value 

minimum. The clustering of factors constituting problems associated with 

the management of intelligent buildings in Lagos Nigeria and within the six 

(6) components generated normalized cumulative sums of squared 

loading of 81.580%. This shows that the six (6) components depict 

81.580% of the characteristics of the twenty (20) isolated problems. In 

other words, 81.580% of the total variation in the problems associated 

with the management of intelligent buildings in Lagos Nigeria is explained 

by cumulative effect of the six (6) components extracted. Thus, efforts to 

identify the problems associated with the management of intelligent 
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buildings in Lagos Nigeria should be targeted at the six (6) major problems 

identified. 

With a clear cut at sixth point from the Scree plot (the Figure below), six 

factors were extracted for rotation using Varimax method. 

 
Figure 1: Scree Plot from Principal Component Analysis 

Source: Field Survey 2018. 

 

Table 5: Rotated Component Matrix 

Problems Associated With The Management Of 

Intelligent Buildings in Lagos Nigeria 

Component 

1 2 3 4 5 6 

Unavailability of Modern Technology -.296 .072 .444 .040 .641 .387 

Unavailability of modern construction techniques -.060 .123 .411 -.273 .092 .693 

Inconsistency in design and implementation of intelligent 

buildings 

.180 .587 -.138 .296 .459 .215 

Investment decision on intelligent buildings .147 -.099 -.086 .266 .023 .911 

Personal Intrusion .368 .042 .180 .682 .183 .067 
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Inadequate machinery for the required Infrastructure .198 .428 .436 .222 -.424 .408 

Inadequate Automation Systems .546 .288 .564 -.037 -.221 .216 

Unavailability/Non Affordability of the computerized 

components 

.668 -.183 .351 .356 .336 -.018 

Inadequate Internet Facility .595 .569 .036 .182 -.064 -.122 

Epileptic Power Supply .883 .202 .024 -.028 .041 .253 

Poor Maintenance Culture .179 .142 .082 .061 .894 -.079 

Low level of Awareness -.132 .787 -.007 .460 .206 -.136 

Complex relationship between utility and service 

providers 

.100 .791 .167 .010 .163 .046 

The User's perspective .179 .264 .800 -.141 .253 .066 

Complex relationship between users .118 .056 .827 .424 -.068 .021 

Environmental Issues -.050 .416 .006 .840 .092 -.100 

The nature of the specialized, technical and 

computerized services 

.118 .390 .002 .710 -.174 .336 

life cycle costing and assessments .450 .236 -.436 .057 .600 .094 

Inadequate skills and knowledge of intelligent buildings .165 .752 .308 .205 -.059 .059 

Misaligned incentives and complex technologies .893 .025 .104 .123 .106 -.072 

Extraction Method: Principal Component Analysis.  

 Rotation Method: Varimax with Kaiser Normalization. 

a. Rotation converged in 16 iterations. 

Source: Field Survey 2018. 

 

The rotated component matrix indicates sufficient loading on six (6) 

components. The dominant variables on the first component are 

inadequate automation systems; unavailability/non affordability of the 

computerized components; inadequate internet facility; epileptic power 

supply and misaligned incentives and complex technologies. These have a 

common theme centered on the “inadequate infrastructure and 

components”. The second component centers inconsistency in design and 

implementation of intelligent buildings; low level of awareness; complex 

relationship between utility and service providers and inadequate skills 

and knowledge of intelligent buildings being high loading factors hence the 

name “Design, Management and level of awareness”. On the third 

component, the user's perspective and complex relationship between 
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users possess significant loadings on the 3rd component; hence the name 

“Users attitude and relationship”. On the fourth component, personal 

intrusion, environmental issues and the nature of the specialized, technical 

and computerized services possess significant loadings on the 4th 

component; hence the name “Nature of technical, specialized and 

environmental issues”. The components on the 5th and 6th components are 

named “Inadequate technology and poor maintenance culture” and 

“Inadequate modern construction techniques and low investment 

decisions on intelligent building” respectively. 

 

Conclusion and Recommendations 

It would not be out of place to note that intelligent buildings create a 

conducive and sustainable environment for its users and occupants which 

would enhance productivity and safety of the environment. It is therefore 

important that intelligent requires adequate property/facility 

management services as a result of the nature of services, automation and 

computerized services so as to avoid problems. Intelligent buildings with 

state-of-the-art technology require the understanding of practicing Estate 

Surveying and Valuation firms for effective management systems. It is on 

this note that this study examined the problems associated with the 

management of intelligent buildings in Lagos, Nigeria with a view to 

restructuring and enhancing property management practice. The study 

reviewed the concept of intelligent buildings as well as the characteristics 

and features of intelligent buildings. The advantages of intelligent 

buildings as well as the problems associated with the management of 

intelligent buildings were reviewed in the course of the research.   

The study revealed that the major features of intelligent buildings available 

in Lagos include networking and internet usages, lifts and elevators, closed 

circuit television, local area networks, smart key cards and sensored 

controlled glass doors. The study further revealed that the major 

advantages of intelligent buildings include efficiency in operation; creation 

of an intelligent city; provision of spaces with enhanced living 

environments that provide for social sustenance; total sustainability of the 

building environment  and seamless automation, communication, and 

integration of resources.  The major problems as revealed in the course of 



 

INTERNATIONAL JOURNAL OF ENV. DESIGN & CONST. MGT. 

(VOL. 10 NO.3) JUNE, 2019 EDITIONS 

 
  
 
 

36 

the research are inadequate infrastructure and components; design, 

management and level of awareness; users attitude and relationship; 

nature of technical, specialized and environmental issues; inadequate 

technology and poor maintenance culture and inadequate modern 

construction techniques and low investment decisions on intelligent 

building. 

Without any compromise, the development and sustainability of intelligent 

buildings lies in the effective management of such special properties. 

Hence, the research therefore made the following recommendations; 

i. Estate Surveyors and Valuers have important roles to play in the 

management of intelligent buildings by ensuring adequate training 

and acquisition of skill regarding the management of intelligent 

buildings, intelligent building management systems and automated 

building management systems. 

ii. The Nigerian Institution of Estate Surveyors and Valuers (NIESV) 

and Estate Surveyors and Valuers Registration Board of Nigeria 

(ESVARBON) should ensure adequate enlightenment and 

sensitization of the professionals on the advantages of intelligent 

buildings as well as the problems associated with its management. 

iii. Real estate investors and developers should be encouraged on the 

implementation of automation systems during design stages and the 

adoption of building automation systems so as to make such 

buildings intelligent. 

iv. The design of new buildings must ensure the inculcation of 

intelligent designs so as to ensure smart buildings. 

v. Estate Surveyors and Valuers should liase with Architects and 

Engineers in ensuring adequate adoption and management of 

intelligent buildings. 

vi. The users should be sensitized on appropriate use of maintenance 

management of intelligent buildings. 

vii. The Government should aid in the provision of needed 

infrastructure for the development and maintenance of intelligent 

buildings/ 
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viii. Estate Surveyors and Valuers should liaise with major service 

providers used in intelligent building automation to avoid disrupt of 

services. 
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