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Abstract 
Many commercial buildings today were built with less attention towards 

minimization of energy consumption. This therefore has led to high cost in 

resources being expended on the management of energy consumption in 

these buildings. Many proprietors of commercial buildings spend much 

resources to ensure customers’ convenience and comfort in terms of 

lighting and cooling. The study investigates the influence of energy 

optimization measures on cost minimization for proprietors of commercial 

buildings for effective service delivery in Uyo. Two research purpose, 

questions and hypotheses were used to guide the study. The study adopted 

an architectural research design. The population of the study consist of five 

commercial buildings (Crunchies eatry, De-choice mall, Tropicana 

entertainment center, Nteps shopping mall and Big Daddy) situated at the 

heart of the town with an observed load capacity of people. A simple 

random sampling technique was used in selecting the mall while purposive 

sampling were used to identify the capacity of people that could actually 

occupy the building. An instrument titled energy optimization measures 

which consisted of heat, cooling, and lighting was used for data collection 

and decision making. Data analysis were done using temperature 

(heat/cooling) and light rays formular. The result of the findings indicates 
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that energy maximization measures [in heat/cooling and lighting] could be 

used to minimize energy cost in commercial building in Uyo, Akwa Ibom 

State, Nigeria. It was recommended among others that proprietors of 

commercial building should consult architects and services engineers 

building designs that would help them to consume less electrical energy for 

the purpose of maximizing cost of running their day to day businesses. 

 

Keywords:  Energy optimization, cooling, heat, lighting, cost 

minimization 

 

 

Introduction 
Building is as old as civilization 

whose invention it is; and has evolved 

through centuries of activities, from 

dwelling in hollows, caves and dips to 

skyscrapers and recently to good 

edifices that can quickly respond to 

incitements in its surroundings. 

Mosaku (2006) observed that building 

practice has also undergone a great 

deal of metamorphosis in response to 

the dynamic nature of human needs 

and development.  

From inception building design and 

construction processes traditionally 

involve several professionals 

collaborating for relatively short 

periods to develop a facility Anumba 

(2006).  Horsely (2003) maintained 

that the building process may also be 

grouped into three major phases: the 

conception/design phase, construction 

phase and operation or use phase. The 

conception and design phase is where 

most of the decisions that influence 

the performance of the building are 

made; the construction phase 

represents the execution stage where 

much of the capital cost is incurred; 

and the operation or use phase account 

for the greatest proportion of time 

period of the building life usually in 

the range of 60-100 years, as against 

the few weeks, months or years 

usually used for the first two phases. 

Building practice entails the entire 

system that defines procedure and 

standards for all three phases of the 

building process; as well as spells out 

the responsibilities and interaction 

among the building industry 

professionals’ architects, town 

planners, builders, engineers, quantity 

surveyors and estate valuers. 

In many buildings today, with 

particular reference to commercial 

buildings which attract heavy traffic 
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of users, heat emission within them would be inevitable. This can be graver in 

buildings with poor air flow [through and within] giving rise to thermal 

discomfort among the building users.  In order to attain a balance and provide 

comfort, owners of commercial buildings have attempted alternative measures 

to regulate temperature within the buildings. Among the measures have been 

the use of fans and air conditioners which of course do a great deal in electrical 

energy consumption. The need for these alternatives would either have been 

minimized or totally eliminated if the building was designed in compliance with 

energy saving standards. This situation therefore calls for the Nigeria Institute 

of Architects to provide energy saving template for building design from 

inception to enable improve energy optimization. This paper addresses energy 

consumption and optimization in commercial building taking into consideration 

the role of Nigerian Institute of Architects.   

 

ENERGY CONSUMPTION 

Energy consumption is the amount of energy used. Typically measured per year, 

it involves all energy harnessed from every energy source applied towards 

humanity's endeavors across every single industrial and technological sector, 

across every country. Energy consumption in commercial buildings is 

becoming very high today due to the heavy activities within them which usually 

demand high energy usage. A demand that can be optimized for efficient usage. 

 

ENERGY OPTIMIZATION 

Energy optimization explains the strategies used in reducing the rate of energy 

consumed in a building by making the best use of the energy while avoiding 

wastage. For instance, reducing energy supply when the demand is less. Energy 

used during peak periods should be reduced at periods of lower demand. An 

energy efficient building is that designed to minimize energy demands and is 

provided with efficient equipment and materials appropriate for the location, 

use, and conditions and is operated in such a manner that results in a low energy 

use when compared to other similar buildings (Meier and Thomas Olofsson, 

2002). 

Energy efficient buildings are those which consume less energy while 

maintaining or even improving the comfort conditions for their occupants 

compared to standard buildings. Energy efficient buildings result not only in 

less environmental impact but are also economically sustainable and resilient.  

https://en.wikipedia.org/wiki/Energy
https://en.wikipedia.org/wiki/Energy_source
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Energy consumed by the buildings targeted in medium, high cost residential and 

commercial is mainly due to cooling systems (e.g. air conditioning) and 

lighting. Energy consumed by residential buildings accounts for more than 50% 

of the total energy consumed in the country (Energy Commission of Nigeria, 

2014). By using bioclimatic design techniques with highly efficient active 

systems, it is possible to greatly reduce the energy required to cool and light a 

building, or even in some cases eliminate the need for artificial cooling entirely. 

This in turn reduces dependency on the grid electricity supply and helps 

improve energy security in the country. 

 

COMMERCIAL BUILDINGS 

The commercial sector is considerably more heterogeneous than residential 

buildings, encompassing hospitals, schools, offices, lodging, and the retail 

sector with its big box stores, enclosed malls, strip malls, grocery stores, fast 

food and sit-down restaurants. Each of these commercial sub-sectors is unique 

in its market structure, energy use, and energy intensity, and in the set of 

decision makers involved in design and construction process. The commercial 

sector has been a growing one with a growing concern for its energy demands.  

 

ENERGY DEMAND IN COMMERCIAL BUILDINGS  

Two energy demand factors will be the focus here. They are the lighting and 

cooling loads.  These factors should be of immense consideration in the design 

and execution process. 

 

LIGHTING  

Lighting system consumes a considerable amount of electrical energy. With 

respect to energy consumption optimization, using natural light has a lot of 

advantages including good vision as well as saving energy. Designing for 

optimal use of natural light during the day is one effective way to reduce energy 

consumption through lighting while promoting effective visuals among users. 

If suitable steps are taken to use natural light and the design is based on lighting 

engineering principles, we can reduce energy consumption in buildings. In other 

words, using natural light in day time instead of artificial one is a step toward 

optimizing energy consumption and reforming consumption pattern in 

commercial buildings.  
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Moreover, given that building power plant needs huge amount of capital, 

investment in saving energy consumption is more economical than investment 

in building new power plants. On the other hand, regarding the release of 

environmental pollutants and greenhouse gases from power plants, with respect 

to supplying the required electrical energy and different environmental costs 

related to it, paying attention to electrical energy and its optimized consumption 

seems to be very important. The direct result of using natural light is reducing 

energy consumption and cost saving. 

 

THE COOLING LOAD 

The cooling load is the amount of heat energy that is needed to be removed from 

a space (cooling) to maintain the temperature in an acceptable range. The 

heating and cooling loads, or "thermal loads", take into account: the building's 

construction and insulation; including floors, walls, ceilings and roof.  Cooling 

load is the rate at which sensible and latent heat must be removed from the space 

to maintain a constant space dry-bulb air temperature and humidity. Sensible 

heat into the space causes its air temperature to rise while latent heat is 

associated with the rise of the moisture content in the space. The building 

design, internal equipment, occupants, and outdoor weather conditions may 

affect the cooling load in a building using different heat transfer mechanisms. 

Cooling loads would be determined by taking into consideration various factors 

including, outside conditions, solar radiation, internal sources and the building 

users. These factors are important considerations in effort to maintain the 

required indoor thermal conditions.  

The heat received from the heat sources (conduction, convection, solar 

radiation, lighting, people, equipment, etc.) does not go immediately to heating 

the room air. Only some portion of it is absorbed by the air in the conditioned 

space instantaneously leading to a minute change in its temperature. They are 

first absorbed by the internal surfaces such as the ceiling, floor, internal walls 

and furniture among others. Due to the large but finite thermal capacity of the 

roof, floor, walls, their temperatures increase slowly due to absorption of the 

radiant heat. The heat gain varies with surface properties making some slower 

than others. The absorbed heat from the various sources are subsequently 

released into the air causing an increase in cooling load. The release sometimes 

occur long after the heat source has been removed. 

 

https://en.wikipedia.org/wiki/Sensible_heat
https://en.wikipedia.org/wiki/Latent_heat
https://en.wikipedia.org/wiki/Dry-bulb_temperature
https://en.wikipedia.org/wiki/Humidity
https://en.wikipedia.org/wiki/Building_design
https://en.wikipedia.org/wiki/Building_design
https://en.wikipedia.org/wiki/Heat_transfer
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BUILDING DESIGN IN NIGERIA’S PAST AND PRESENT 

Building design and practice in Nigeria dates back to the 1930s when the very 

few construction activities of significance in the country were handled by the 

Public Works Department (PWD) and the Royal Army Engineers which was 

later transformed into the Nigerian Army Engineers. Direct labour was the 

mode of construction project delivery at this time. Construction contracting in 

Nigeria began in the 1940s with a few British and Italian companies coming 

into operation (Olowo Okere 1985).  

Nigeria’s independence in 1960 brought an upward trend in construction 

activities and until the late sixties, most of the available construction 

organizations were over-stressed with contracts. Construction contracting in 

Nigeria witnessed an overwhelming upsurge during the “oil boom” of the 1970s 

and up to the end of the second republic in 1983.  

Unfortunately, the period also witnessed an unprecedented level of 

degeneration of standards in the project delivery process. Projects were poorly 

conceived, carelessly planned and shabbily executed. The result was 

unreasonably high time and cost overruns, low quality and widespread 

abandonment. This widespread abuse of the contract system was probably 

responsible for the National Council of Work’s recommendations in its 13th 

annual conference in 1984. 

 It recommended direct labour system for capital project delivery, which gained 

wide acceptance at all the three tiers of government, under the military 

government of that era. Although some impressive results were obtained at the 

initial stage of this regime (Dawaki, 1987; Anonymous 1989); abuses were also 

later discovered. For example, it has been said that direct labour projects are 

usually ineffectively managed to the extent that it may become even costlier and 

longer to execute projects than when the contract approach is used (Machina 

1989, Sanni 2007). What is of fundamental importance therefore may not be the 

mode of delivery adopted but the integrity, managerial and professional 

competence of the executors. 

The public sector constitutes the major client of the construction industry in 

Nigeria, and the traditional approach in this sector is to handle building design 

and construction in two separate phases and by two separate teams the design 

and construction teams.  
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The design team which consists mainly of consultants or professionals such as: 

architects, quantity surveyors, structural engineers and services engineers 

(electrical and mechanical).  

On the other hand, the construction team consists of the main contractor and 

subcontractors of subcontractors usually selected by tenders after the design 

stage. This selection method allows little room for synchrony between 

construction experience and design experience. This results in variance between 

the executed project and the design.  

Gidado (1996) and Ogunsanmi (1997) opined that the system of contract 

procurement is a strong factor in determining the nature of relationships 

between the design and the construction teams. Other procurement methods that 

aim at better integration of the two sets of experience, and better overall project 

success have also evolved in the country. Such other methods include: 

management contracting, construction management, partnering and design and 

build.  

Until the last decade, Nigeria was without uniform regulations, guidelines and 

standards for the design, construction and operation/maintenance of buildings. 

This was evident in series of despicable situations the building industry and 

built environment found itself. The building construction industry became an 

all comers affair, seeing an inflow of nonprofessionals, and the use of materials 

which were neither certified nor tested. This in turn resulted in failures such as 

building collapse, fires, defacement and others. The built environment, to say 

the least, became unsustainable. 

In view of these, the National Council on Housing and Urban Development 

instituted the process of evolving a National Building Code which sought to 

proffer solutions to the hazardous trends in the building construction industry. 

The code provided the minimum standards for building pre-design, design, 

construction and post-construction with a view to ensuring quality, safety and 

proficiency in the building industry. The code has since been accorded a legal 

status in the country. What has remained an enormous task is the enforcement 

and wide application throughout the country. 

 

BUILDING DESIGN IN NIGERIA AND NEEDS FOR ENERGY 

OPTIMIZATION   

Across ages and even up to the present, many buildings were and are still done 

without recourse to the rate of energy consumption, load, lighting and cooling 
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energy.  As such many commercial buildings in most geographical settings and 

settlements suffer disequilibrium in between the load capacity (consumption) 

and the cooling capacity. This may have been as result of various factors which 

building design [done with little or no consideration of energy efficiency] is not 

left out. to capture energy optimization measures. The effect of this has 

therefore called for many buildings and architectural designs to reconsider how 

to reduce energy consumption while improving energy optimization in many 

commercial buildings.  

 

ROLE OF NIGERIAN INSTITUTE OF ARCHITECTS IN ENERGY 

CONSUMPTION AND OPTIMIZATION  

Nigeria is a developing country and her building practice is still grappling with 

a lot of inherent challenges, ranging from inadequate technical and managerial 

know-how to insufficient financial, material and equipment capital base 

(Oluwakiyesi 2011). It is evident that many the commercial buildings in Nigeria 

from the past till present have suffered insufficiency in the aspect of energy 

efficiency due to little or no attention towards this subject. The result has been 

buildings designed and executed with less conscious consideration for energy 

optimization.  

The Nigerian Institute of Architects (NIA) was founded in 1960. The body was 

made up of independent professional architects, and the aims and objectives of 

the Nigerian Institute of Architects was to foster friendship amongst 

professional members, as well as, cater for their welfare and enhance mutual 

support as well as cooperation amongst members. 

The Nigerian institute of architect is a policy making body, saddled with the 

responsibility of driving the professional body to its enviable height through the 

pursuit of members’ welfare, mutual support and corporation. For effective 

energy optimization in the present period and the future, the NIA has the plaid 

role in the formation of policies to direct its members while providing a design 

template to follow which will integrate measures to optimize energy 

consumption. 

 

RECOMMENDATIONS 

1. For effective energy optimization in commercial buildings, the Nigerian 

Institute of Architects should produce a simple and easy-to-follow design 



 

189  africanscholarpublications@gmail.com                                                                               

 2021 

 

template that integrates energy optimization standards which must be 

strictly adhered to during the design stage of commercial buildings. 

2. The template should also be incorporated into the schools of architecture 

to be taught. This will ensure an easier and effective training of architects 

from inception on energy efficient designs.  

3. I would also recommend that the institute organize more seminars and 

conferences that would educate the Architects on energy efficiency in 

commercial buildings 

4. As a diversification from the past practice, the Nigerian Institute of 

Architect should be able to monitor and create proper awareness to the 

commercial business owners on the need for reduction of energy 

consumption and also to follow the building design template that would 

improve energy savings while reducing both the short-run and the long-

run cost in their businesses. 

5. All chapters of the professional body should adhere accordingly to the 

ethical issues and do a standard follow-up to ensure that architectural 

design for commercial buildings in their chapters meet up with the 

expected standard of Nigerian Institute of architects. 

6. The government in Nigeria, starting from the Federal, State and Local 

together with the Nigerian Institute of Architects should work out 

thoughtful policies and strategies (assistance schemes) for enhancing the 

global competitiveness of indigenous construction firms and 

professionals for energy optimization. The example of Singapore and 

China would be very helpful in this regards. 

7. Indigenous construction companies should be enlightened by the 

Nigerian Institute of Architects and encouraged to form mergers so as to 

attain to the large financial, equipment, technical and managerial capital 

base necessary for effective operation in the global market in line with 

energy efficient constructions. 

 

CONCLUSION 

Energy optimization in commercial building has great advantage on building 

construction practice in Nigeria. Energy optimization depends on how the 

architects in the sector brace up to contend with the challenges to reduce energy 

consumption in commercial buildings. If architectural design is made to reduce 

energy consumption, the commercial buildings owners will enjoy the long-term 
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cost effect. Therefore, this paper submits that the NIA should reawaken its 

responsibilities and ensure that all commercial building designs are done to 

meet with energy efficient standards. With all these, there is certainly going to 

be a transformation in energy optimization in commercial building in Nigeria. 
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