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ABSTRACT 
Poor ventilation, poor acoustic planning, dark rooms and poor thermal comfort on majority of the commercial building in 
Obosi- south-eastern part of Nigeria prompted this research work. Data was gathered through direct observation from thirty-six 
different commercial building at Awada in Idemili Local Government Area Obosi, and findings from the research showed that 
majority of the commercial buildings are closely built towards each other. In order words, the residents of Awada are densely 
populated. This resulted to the poor ventilation, dark rooms, and poor thermal comfort. Also, findings made showed that 
residents of those commercial buildings spend a lot of money on energy is leaving the electric light on to maintain visibility in 
dark rooms, the frequent use of air conditioners to maintain thermal comfort. However, less availability of electricity for the 
operation of those commercial building is low. This research concluded by recommending a passive design strategy as a 
supplement to the active design to improve the performance and sustainability of the commercial buildings in Nigeria, to 
reduce the cost of operating those buildings. It also recommends that seminars and workshops should be organise for owners 
and contractors to educate them on the economic and social sustainability principles of life and properties because it is found 
out that ignorance contributed to the construction of these poorly performed commercial buildings. 
Keywords:- Sustainability, Passive design, Net zero energy.  

1.INTRODUCTION 
Obosi is a town in Anambra state, south-eastern Nigeria. Obosi is one of the most densely-populated regions in West 
Africa within a population estimate of 144,203 as of the year 2007 [5]. The nature of businesses and markets with the 
Onitsha and Obosi environs contributed to the dense-population in and around the city of Obosi. From this research, it 
was observed that the buildings of residents of Obosi environs like to live very close to their place of work and business 
which also contributed to the cluster nature of the residents in Obosi environs, and majority of the commercial 
buildings are owned by the private investors Commercial buildings in the city of Obosi reflect the nature of the dense-
population which resulted to poor ventilation, dark rooms, and poor thermal comfort of residents living in the 
commercial buildings. Moreover, the building owners and contractors are ignorant of sustainability principles and are 
more concerned with reducing the cost of construction of the building project, ignoring the cost of operating and 
maintaining the building project. However, incorporating sustainability principles in the commercial building projects 
takes into account the Environmental impact assessment, economic and social sustainability. This will increase the 
opportunity to build an eco-friendly building, a durable building, obtain zero energy levels, reduce risks, and obtain cost 
effective building (low operational cost) facility, which is imperative centre of every commercial building. In addition, 
it will preserve the future of our generations to come. To improve the performance and operational cost of the 
commercial buildings, sustainability development provides an approach to making better decisions on the building 
design and construction that affect all its stakeholders and the community. The detailed literature on sustainability 
design and the environmental impact assessment will be discussed in the subsequent sections. 

2.SUSTAINABILITY OVERVIEW 
In simple terms, sustainability can be described as meeting the needs of the present generation without compromising 
the ability of the future generation to meet their own needs [7]. The main idea of sustainability centres on achieving a 
building with maximum internal attributes of the environment so that it can minimize the undesirable aspects of 
construction such as environmental waste, pollutions, and non-energy saving. In other words, sustainability will be 
much effective in construction when renewable energy resources, and renewable materials or materials recycled from 
construction waste are used [4]. Sustainable design can be described as a design to reduce the negative impacts of a 
building and the occupants towards the environment, and maximize the positive impact of the surrounding 
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environment towards the building so as to achieve an enhanced performance of the building in terms of environmental, 
economic, and social sustainability. Sustainability can be achieved in some ways such as net zero energy, recycling of 
waste and waste reduction.  
Environmental Impact Assessment (EIA) 
Buildings and their occupants are known to emit carbon dioxide (CO2) which is one of the greenhouse gas (GHGs). 
The CO2 emitted contributes to the increase in the global temperature also known as global warming. 

 
Figure 1 Ice core records from Antarctica [1]. 

The record on figure 1 above shows that changes in carbon dioxide concentrations (blue) track closely with changes in 
temperature (red). Carbon dioxide levels are now higher than at any time during the past 650,000 years [3]. The 
primary source of this increase in GHGs has been attributed to the emissions generated by the use of fossil fuel-based 
energy in buildings [1]. This increase in global temperature causes change in the environmental climatic condition. As 
a result of this climatic change, these events have been observed: loss of mountain glaciers and ice cover on the Earth’s 
Polar Regions, changes in the timing of the spring bud-break, and an increase in the frequency and intensity of extreme 
weather events such as cold waves, heat waves, large storms, hurricanes and tornadoes, floods, and droughts. Nigeria is 
experiencing increate in temperature and a general decrease in rainfall except the coastal areas like Warri, Port 
Harcourt and Calabar, which are seen to be experiencing slightly increasing rainfall in recent times. Also, the short dry 
season in Nigeria, known as August Break, is being seen mostly in July instead of August which is normal month of 
occurrence prior to the 1970s. These are the evidence of climate change in Nigeria [6]. Furthermore, the GHGs effect 
on the present climatic condition can be worst in the nearest future when the threshold or tipping point is exceeded to 
the point that the climatic change will be irreversible (point of no return). At that point nothing can be done than for 
humans to adapt but something can be done now that there is still a window of opportunity to reverse the trend. 
Building accounts for forty per cent of energy use worldwide, therefore reducing the energy use in buildings is one of 
the most important ways to reduce human’s overall environmental impact [1].  The primary purpose of the 
Environmental Impact Assessment (EIA) process is to consider the effect these buildings will have on the environment 
at the pre-construction stage of the project and make a decision that will be compatible with the environment at the 
post-construction stage. Therefore, Environmental Impact Assessment (EIA) can be defined as the systematic 
identification and evaluation of potential impacts of a proposed building project relative to the biological, cultural, 
physical, and socioeconomic component of the total environment [2]. Impact such as the flooding and erosion with the 
associated population displacement are currently major environmental problems in Nigeria around places like Nembe, 
Eket and other coastal settlements in Bayelsa, Delta, Cross River, Rivers, and Lagos state [6]. Life cycle assessment 
(LCA) is a basic tool for sustainable designs. It is a method to quantify the environmental impacts of the proposed 
building project such as water pollution, greenhouse gas emission, toxins, noise pollution and land use. These impacts 
can be measured for all phases of a building life cycle from the conceptual design stage, design development, 
construction, use, and refurbish or demolish [1]. This tool is used for internal decision making and external reporting. 
Cost-benefit Analysis and Economic Sustainability 
The economic impact assessment measures the lifecycle costing of the building from the initiation stage of the proposed 
project to the demolition stage. The most important cost of any building project is the operational, and maintenance 
cost during the building usage. For example, if the operational cost of a building per year is twice its construction cost, 
and the building is meant to last for over 50 years, the owner may go bankruptcy because the building is not 
sustainable. In other words, energy consumption of a building has the highest per cent of cost during a building’s 
lifecycle. Thus, this problem of high cost of energy consumption of a building can be solved earlier during the pre-
construction stage to achieve net zero energy. Net zero energy is a concept of sustainability development in construction 
when the energy needs of a proposed building project are generated on site. Therefore, when enough energy generated 
on site is equal to the annual energy needs of the building project, net zero energy is achieved. To achieve the net zero 
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energy cost, the energy demand of the proposed project needs to be reduced to the possible minimum, and can be 
achieved with the use of passive design strategy. Passive design strategy in sustainability uses the energy from the sun’s 
radiation to cool the building through the building envelope using window blinds, and other related technology, provide 
electricity to the building through the PV panel and solar inverter, and visible light through the building window. This 
reduces the cost of heating and cooling the building artificially with heating and ventilating air conditioning (HVAC), 
the cost of paying electric bills, and reduces the need for the HVAC equipment. 

 

 
Figure 2 Passive design strategies for generating electricity from the solar system. 

Passive design strategy also uses energy from wind to provide natural ventilation and to cool the building project 
through the building envelop, and generate electricity through windmill. Finally, water conservation can be achieved 
with passive design to collect rain water from the building roof and store it in a reservoir for usage. Thus, it saves the 
cost of buying water for the building usage. For the passive design to be achieved effectively, energy demands or loads 
need to be identified and managed. The external loads are the sun radiations, the wind, and the rain, while the internal 
loads on the proposed building project can be electric bulb, computers, human beings (staff and students), and 
equipment (including HVAC, printers, copiers, projectors, security equipment, and so on). Also, the room size, space 
per person, relationship between space, equipment, and budget, affects the building energy use. However, the external 
loads mentioned above can be managed and designed to meet these internal loads of the proposed project. The means of 
utilizing the external energy load to meet the internal energy load are through conduction flow of heat, conventional 
flow of air moisture and radiation of rays from sun to the building envelope. The internal energy cost of the building 
can be minimised, measured and controled by the use of low energy consumption light bulb, and low energy 
consumption appliances [1]. The most important factor to be considered during sustainability design is the climatic 
condition of the proposed site and the location of the building project. It will help in the  understanding of the external 
energy load to be managed. The passive design is not always a total solution in obtaining a sustainable building with 
the necessary conformity of the occupant or users. For instance, during the raining season the sky is cloudy, and the 
building will not get a direct radiation strong enough from the sun to light the building and produce electricity. In this 
situation, the active design strategy is used, the heat produced by the lighting bulbs and generators to generate 
electricity if the power holding fails. However, there is no building with 100 per cent net zero energy but the annual 
cost of energy consumption of the building can be reduced to minimum with passive design.  
Social Sustainability 
Social sustainability deals with the recent and future social impact of the building project, from the pre-construction 
state to the post-construction stage, on its stakeholders and the local communities. The visual comfort, Acoustic 
comfort and thermal comfort of the building users are also considered during social sustainability design. The building 
project is designed with sustainable materials to reduce echo and improve the quality of sounds within a room. In 
addition, sound should not travel from one flat to another so as to avoid disturbance and promote privacy. The building 
project ought to be designed with more windows on its envelop to improve visibility and thermal comfort from the sun 
during the day through passive design strategy. Street lights and security lights are designed around the building for 
improved visibility and security in the nights. Social sustainability can be achieved through the proactive stakeholder’s 
communication and consultation throughout the construction process, systemization, and flexibility of the building 
project. Proactive communication with the stakeholders will help identify the social factors, their impacts, and to design 
the sustainability strategy. Systemization and flexibility are used to control these factors within the sustainability 
boundary of the project, and steady the flow process of the building during the pre-construction and post-construction 
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stage. For example, the automatic switch-on of a light bulb for visibility in a dark room, during a cloudy day or night 
immediately someone opens a door to a room. 
The commercial buildings can be sustainable and impact on the society positively if considered the following:- 

•Reduction of the CO2 emission from the building and its occupant by planting a garden around the proposed 
building project. 

•Using of materials that do not emit harmful gases, or radiation and can be re-cycled. 
 

 
Figure 3 Life-cycle of building materials 

•Acoustic site planning and design which is the careful design and arrangement of the proposed building project 
onsite so as to minimize the effect of traffic and Noise such as the building height, room arrangement, and 
placement of windows as shown on figure below. 

 
  

Figure 4 Acoustic planning of building project. 
•Reduce the embodied energy through reverse logistics. For example, truck that brought materials to the site should 

not leave empty. Hence, it should leave with any waste present on site. 
•Reduce the cost of energy (electricity) by using the free energy from the sun to generating electricity through solar 

panels and inverters. 
•To reduce the greenhouse effect, caused by the gases emitted from the use of fossil fuel such as petrol and gasoline 

in generators, through the use of stored energy from the solar panels and inverters. 

3.METHODOLOGY 
The methodology employed in this paper was through direct observation from thirty six different commercial building 
at Awada in Idemili Local Government Area Obosi in Anambra State, Nigeria. Among the thirty-six commercial 
building samples, some are at the construction stage while the rest at the completion stage. I went to the completed 
commercial buildings on different occasion during a sunny day and a cloudy day to observe the dark rooms in the 
building, the thermal comfort, position of the windows, and the ventilation of the rooms. Moreover, I spent time on 
several occasion with a resident from one of the completed building sample to observe how they operate the building 
and the cost of energy, and water. 
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4.FINDINGS  
The observation made from thirty-six commercial building samples at Awada in Idemili Local Government Area Obosi 
shows that the indigene of Obosi are selling of their lands to foreigners for development such as building of those 
commercial buildings to attract moresettlements to their land. However, they do this without considering the likely 
harm they are causing to their surrounding environments as a result of deforestation and greenhouse effects because the 
investors are blinded with business and the profit they will make out of the land property without considering the 
impact of the poorly performed buildings on the environment and the building residents such as poor drainage system, 
and the using materials that cannot be recycled. Majority of the buildings are along a busy road without proper acoustic 
planning. Furthermore, it is observed that the light bulbs in the completed building samples are not energy saving bulbs 
because it cost more to put the energy saving bulbs in the buildings. Also, a bore-hole water system, a major source of 
clean water in Nigeria, is not available in all the building while the buildings that do not have the bore-hole water 
system or well is situated close to another building with a water bore-hole for the residents to be able to buy water from 
those places. However, the buildings with bore-hole water system do not distribute the water to each flat because the 
building owner is trying to reduce the construction cost of the building while ignoring the cost of operating the 
buildings by the residents, and of the cost of pumping the water to those flats. The analysis made from the observation 
showed that the buildings at Obosi are closely built towards each other. Hence, there is no adequate space that separates 
each building from the other. Therefore, this is also one of the reasons that contributed to the dark rooms and poor 
ventilation in most of the commercial buildings. The architects and design engineers base the climate analysis of the 
project site on assumption. This might be due to the lack of skill and resource on climatic and solar analysis. 
 

 
Figure 5 Images of some clustered building within the obosi region in Anambra State 

 
Also, due to the dense population of residents in the area, electricity is mostly being generated through generators 
because of electricity and the transformer capacity at each station is being over loaded. In other words, it is seen from 
the observation that those commercial buildings are poorly planned and figure 6 below shows that the building owners 
are more concerned with reducing the cost of building them while ignoring the cost of operating the buildings and its 
impact to its environment. 
 

 
Figure 6 Images of some non-sustainable building within the obosi region in Anambra State. 
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 5.CONCLUSION AND RECOMMENDADTION 
The concept of lean and sustainability are interwoven because the idea of sustainability is being projected while trying 
to implement lean. The concept of sustainability should be implemented from the beginning of any project to the end of 
the project life cycle. This work shows that passive design strategy is the best way to obtain a sustainable building and a 
cost effective building with high performace because majority of the commercial buildings in Obosi are strictly on 
active design, and hence increase the operating cost of the building. Hence, passive design as a suppliment to the active 
design startegy will go a long way to reduce the cost of operating the building projects, improve the building 
performance, and make the building sustainable. However, investors or building owners are more concerned about 
saving money from the design and coinstruction stages of the building projects because it is just a business to them, 
ignoring the cost of operating the building by the residents, and maintaining the building. Therefore, the building 
owners and clients should be educated on the principle of sustainability, and the environmental impact of the buildings 
on itsenvironment through workshops and seminars to encourage green buildings in Obosi and Nigeria as a whole. 
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