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    Abstract--- Those outside the construction industry often wonder 

how inanimate building materials can be intelligent. The rapid 

evolution of information technology has led to the development of 

system that can measure, evaluate and respond to change. The 

concept of intelligent building started in early 1980s in the USA. 

Today it has become a house-hold name in the developed world. 

Intelligent buildings are designed and managed to meet the changing 

environmental, business and human needs. They create environments 

which enable their users to achieve their objectives while allowing 

efficient management of resources with minimum lifetime cost. The 

paper defines and explains the concept and origin of intelligent 

buildings; it also explains the benefit of intelligent buildings in 

Nigeria. It goes ahead to discuss the fear of adopting intelligent 

building in Nigeria. The paper concludes by suggesting that school of 

architecture should as a matter of urgency incorporate intelligent 

building in their curriculum. 
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I. INTRODUCTION 

N the last few years, there has been an avid study of 

artificial intelligence and as suggested by [1] it is difficult to 

think of any human intelligence in which a machine will not 

be able to outperform. Machine could one day develop higher 

intelligent levels and take over the world; hence human beings 

should be genetically engineered to improve human’s 

intelligence greatly to prevent this happening. 

An enhanced ability to control change has sparked 

developments in the way the physical environments are 

designed, resulting in significant growth in the area of 

intelligent buildings. 

According to [1] intelligent is an innate, general cognitive 

ability underlying all processes of conventional reasoning. 

Intelligent is therefore defined not as an attribute but as a 

complete hierarchy of information processing skills, 

underlying an adaptive equilibrium between individual and 

their environment. 
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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.  

Every building is part of the environment; it is either the 

environment is affecting the building or the building affecting 

the environment. How could a building react or adjust to the 

environment without some measure of intelligence. It is true 

that a building in itself cannot be intelligent. In order for a 

building to be intelligent, it relies on some human involvement 

to give artificial intelligence. 

Intelligent building technology is a relatively new 

introduction to the building construction industry. Intelligent 

buildings, also called smart buildings, are 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. However, 

building engineers and architects have generally defined it as a 

dynamic enclosure and support system that can respond 

automatically to the changing activities, needs and 

requirement of its occupants. According to [2] intelligent 

buildings are diverse in nature and employ many different 

techniques to enhance productivity and drive down cost, most 

of them share a set of characteristics that set them apart from 

other buildings. 

In Nigeria today the commonest about intelligence in 

buildings is the sensor controlled glass doors which are 

available in many public buildings. The close circuit television 

system used to monitor selected parts of the interior and 

immediate exterior spaces has also been available in buildings 

where high security is essential. Supermarkets and 

departmental shops in Nigeria use it a lot. Recently hotels and 

some companies access their rooms and offices by the use of 

smart cards. It is clear According to [3] that very soon 

building practitioners in Nigeria and indeed all over the world 

will begin to look in the direction of intelligent building, for 

their works to be relevant in the property market.   

II. DEFINITION 

Intelligent buildings are 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 its life time. The 

building will supply services to its inhabitants, its 

administration, operation and maintenance. The intelligent 

building will accomplish transparent ‘intelligent’ behavior, 

have state memory, support human and installation systems 
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communication, and be equipped with sensors and actuators. 

That is to say that intelligent building depends on data 

acquisition, processing and storage of information for onward 

retrieval.  

    More recently CIB Working Group W98 on Intelligent and 

Responsive Buildings stated: An intelligent building is a 

dynamic and responsive architecture that provides every 

occupant with productive, cost effective and environmentally 

approved conditions through a continuous interaction among 

its four basic elements: Places (fabric; structure; facilities): 

Processes (automation, control; systems): People (services; 

users) and Management (maintenance; performance) and the 

interrelation between them. 

In accordance with the intelligent building institute (IBI) 

USA, Intelligent Building is defined as one which provides a 

productive and cost-effective environment through 

optimization of its four basic elements, that is, building 

structure, building systems, building services and building 

management. 

The UK based European intelligent building group (BIG) 

defined an intelligent building as one that creates an 

environment which maximizes the effectiveness of the 

buildings occupants while at the same time enabling efficient 

management of resources with minimum life-time cost of 

hardware and facilities. 

III. ORIGIN AND CONCEPT OF INTELLIGENT BUILDING 

The origin of intelligent buildings has root in the industrial 

sector in the 1970’s from the systems and controls used to 

automate production processes and to optimize plant 

performance. The                                                      concept 

and applications were then adopted, developed and 

modularized during the 1980’s enabling transferability of the 

technology and systems to the residential and commercial 

sectors. [4] 

Intelligent buildings were first advocated by UTBS (United 

technology building system) corporation in United State of 

America (USA) in 1981 and became a reality in 1983 with the 

inauguration of the city place building in Harford, 

Connecticut, USA. The Harford building was advertized as the 

world first intelligent building [4] 

The ultimate dream in the design of intelligent building has 

always been to integrate the four main operating areas: 

building structure, building services, building systems and 

building management to the satisfaction of the occupants and 

building owners in terms of cost, comfort, convenience, 

safety, long-term flexibility and marketability. [5] 

According to [6] 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. It transcends knowing time 

arrival, attendance control of staff and their movement in work 

places. 

IV. BENEFITS OF INTELLIGENT BUILDING 

 

A. Environment 

 The major benefit of rapid evolution of information 

technology has been the development of systems that can 

measure, evaluate and respond to change. This has influenced 

development in the way our physical environment in designed, 

in particularly the building. 

B. Cost Saving 

 The intelligent buildings recognizes that the true cost of a 

building is not simple its cost of construction, it must include 

operating and maintenance cost over the structure’s life span. 

Intelligent buildings yield cost reductions (through sharing of 

equipment by many users) in all of their areas by optimizing 

automated control, communication and management systems. 

They also guard against repair costs, employee 

time/productivity loss and revenue loss. For example, when 

doors and windows shutter close and open on the approach of 

a human being, change of weather and wind movement 

respectively, they are free from handling and banging that 

precipitate repair cost.  

C. Energy Saving 

 With the increase and awareness of energy use concerns, 

and the advances in cost-effective technologies, energy 

efficiency is fast becoming part of real estate management, 

facilities management and operations strategy. For lighting, 

energy saving can be up to 75% of the original circuit load, 

which represents 5% of the total consumption of the 

residential and commercial sectors. Energy saving potential 

from water heating, cooling or hot water production can be up 

to 10% which represent up to 7% of the energy consumption 

of residential and commercial sector [1] 

D. Green House Gas Benefits 

 Green house gas emission reductions correlate to reduction 

in energy use. Intelligent buildings contribute to the reduction 

in energy use, in commercial, industrial, institutional and 

residential sectors. 

E. Intelligent City 

 The idea of shaping Nigerian cities with intelligent 

buildings is linked to broader dream of intelligent cities. When 

every building in a city is intelligent, then the city is 

intelligent. An intelligent city is where the city infrastructure 

is managed more intelligently through an effective and 

appropriate technology. In this regards, intelligent buildings 

are not just stand alone entities, but interconnected hubs 

within the city wide infrastructure. According to [5] the 

natural consequence of this is the development of cities within 

cities with smaller ecosystems comprising a tightly integrated 

network of buildings that better enable the management and 

optimization of systems and resources.  
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This will give rise to an entirely different set of drivers that 

make intelligent buildings an economic and business 

necessity. Perhaps the most important business driver is the 

ability to reduce cost, optimize manpower utilization and 

improve service level through aggregation, service integration 

and process automation. 

Intelligent building technologies will allow problems to be 

solved well in advance of today’s capacity. The world is 

growing predominantly urban with over half of the world 

population living in cities. The application of intelligent 

building will help to improve the quality of life and 

productivity of the country. 

F. Caring Homes 

    One of the prospects in intelligent building is the caring 

homes. Caring homes execute a lot of physical actions which 

could be automatic or under remote control. A frail elderly or 

disabled person who wants to remain independent in their 

homes is good users of caring homes. The building will gather 

information on impending hazards, using voice or other 

modalities of negotiating and will summon help if need be. 

V. REASONS OF ADOPTING INTELLIGENT BUILDING 

TECHNOLOGY IN NIGERIA 

 

A. Rapid Urbanization 

    The population of cities in Nigeria is growing rapidly, due 

to rural-urban migration in search of white collar jobs for 

survival.  There are many cities in Nigeria with population 

over 5 million, for example, Lagos, Abuja, Kano, Onitsha. 

Space is becoming a major constrain, consequently there is 

ever increasing demand for effective urban planning and better 

ways of managing the limited resources. 

B. Deregulation 

    Deregulation is seen as a means of bringing about greater 

efficiencies and competitiveness within the economy. Among 

the areas that have been or that are still been transformed are 

telecommunication and energy services. The transformation of 

energy services is particularly important and government 

should make effort to also explore the area of solar energy 

services, which will encourage developers within and outside 

the country to develop and operate intelligent buildings at low 

cost.  

C. Catching Up With The Rest Of The World 

    The world technology is ever dynamic and for Nigeria not 

to be left behind, must seek to become increasingly 

technology driven. This, according to [5], means leap-frogging 

of technologies to the next generation technologies.  

VI. CHALLENGES OF ADOPTING INTELLIGENT BUILDINGS 

IN NIGERIA 
 

A. Poor Maintenance Culture 

 The major challenge facing intelligent building in Nigeria 

is lack of maintenance [7].There is a problem in the fact that 

the industry is still in its adolescence, and newer and more 

sophisticated devices are released at such an astronomical rate 

that the equipment used in Nigeria get obsolete in a very short 

period. When equipment become obsolete it becomes difficult 

to obtain spare parts to keep them in working conditions [8]. 

B. Erratic Electric Power Supply 

 Another aspect is the issue of erratic power supply. As all 

intelligent building technologies depend on electric energy, it 

is of paramount importance to have an uninterrupted supply. If 

this is not the case, a very important challenge to the adoption 

of the incorporation of intelligent building is posed. The total 

amount of electricity generated by all the power stations is far 

short of present demand. The problem is further compounded 

by the fact that the solar energy technologies are largely 

undeveloped, and as such remain unexploited. The alternatives 

most often used are various makes and sizes of standby diesel 

and petrol engines generators. This also has its own health and 

environmental problems. For instances, fuel supplies (diesel 

and petrol) have been very unstable in recent years, and so 

have the prices, even as at today. In terms of environmental 

sustainability, this also contributes immensely to the 

production of green house gas emission. 

C. Lack of Awareness 

 The awareness level of intelligent buildings is generally 

low even among professionals. This is so because the adoption 

of modern computing is just evolving. Considering that the 

computing is central to the integration of intelligent 

technologies, it poses an important challenge to their adoption. 

D. Lack of Technological Known-How 

 With the extent of technology available in Nigeria at the 

moment, and being a consumer nation, the country is at a 

disadvantage because the prices of these devices are 

determined by the international market. This therefore 

increases the investment required to move the newer systems 

as they are released. However to implement intelligent 

buildings properly, there is a need for software’s that are 

particular to our own kind of climatic requirements and 

conducive to our life patterns. 

VII. IMPLICATION OF ARCHITECTURAL EDUCATION 

Architectural education aims to promote academic 

excellence as well as provide research opportunities that are 

appropriate for the development of natural resources and 

technological skills geared towards meeting national demand. 

In the design of intelligent buildings and installations, a clear 

understanding of how the basic components functions is 

required by anyone responsible for such design and 

installation. This being the case, and with the building industry 

undergoing revolutionary development in terms of information 

technology(IT), architecture must as a matter of urgency begin 

to integrate aspects of intelligence in its curriculum. This is 

more so considering the fact that any successful design is a 

combined effort and teamwork by architects and engineers.  

Currently there has not been any building work in Nigeria 

that is truly and completely intelligent. Research work in this 

area appears not to be available. It is therefore a responsibility 

on the architectural educators in Nigeria and other parts of the 

developing world to key-in to this concept of modern 
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Architecture because very soon all over the world, buildings 

without intelligence would be out of fashion and eventually 

difficult to lease and manage.    

VIII. CONCLUSION 

No matter how rich a city is, no matter how well equipped it 

may be in term of infrastructure, if it is not planned to be 

intelligent, it can never be. As at now, Nigeria has a lot of 

infrastructure; however, her cities were not planned for 

intelligence. Our mobile wireless, satellites, and broadband 

acquisition cannot themselves leads to intelligence unless they 

are deliberately planned for that. More so, such plan cannot be 

done without an intelligent workforce to do the planning. The 

planning itself has come from people that know. The onus 

therefore rests on the construction professionals and educators 

who should learn more about intelligent building and cities in 

other to grapple this challenge. The world technology is ever 

dynamic and for Nigeria of the 21st century not to be left 

behind, must seek to become increasingly technology driven. 

Therefore, this paper calls for incorporation of intelligent 

building in architectural curriculum for the teaching and 

learning of architectures in Nigerian universities and 

polytechnics, to prepare the budding architects for challenges 

of the 21thcentury and beyond. Students of architecture should 

be taught electrical and electronics engineering to a 

satisfactory level to brace the challenges of intelligent 

building. Even Architectural educators and those in practice 

should pass through refresher courses to key into these 

challenges. 

The good aspect of it is that with the wireless sensor any 

building can become intelligent and there will be less reliance 

on human security which can be bribed and fatigued. The 

carriage on the highways will reduce, because the traffic will 

be monitored to   record over speeding and crimes which 

could be transmitted to the police stations in nearby town And 

culprits arrested. 
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