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ABSTRACT
In spite of the huge environmental and energy problem in Nigeria, designers have not seen the need for a shift from their traditional method of designing buildings. Green building which is also known as sustainable buildings are buildings which represents friendly structures that have little or no impact on the environment. This study focuses on examining the level of awareness and practice of green construction in Lagos state with a view to improve the practice by assessing the benefits of green construction, factors hindering the practice and proffering possible solutions to these factors.A cross-sectional survey research design was adopted for the study. A structured questionnaire was used as the principal instrument for collecting data from respondents. Using convenience sampling technique, a total sample of seventy (70) was drawn from the collection of built environment professionals (including architects, builders, quantity surveyors, Engineers, Estate surveyors and town planners) in various types of organization, expert clients and government representatives, from various parts in Lagos state. Fifty five (55) were completed and returned representing a 79.00% response rate.The analyses of data generated were carried out with the aid of Statistical Package for Social Sciences (SPSS version   20.0) Percentage and mean score were used. Analysis of variance was also used in testing the hypothesis. The study also reveals that natural lightening access in many part of the building is the most important factor that built environment professionals put into consideration when carrying out construction projects, energy efficiency is the most important factor considered by built environment professionals in achieving sustainable design and construction. The conviction that green building costs higher is seen to be the greatest barrier that hinders built environment professional from regularly incorporating sustainable strategies into their work. This study further recommends that there should be education, training and seminars on green construction for project stakeholders involved in the design process including the client, developers, project managers, architects, engineers, consultants, suppliers and contractors so as to convince them about the value of building green to the environment and to change their perceptions that green building cost higher than conventional method of construction as well as give the knowledge required to include green building technology into a project. It is also suggested that the government should provide incentives for stakeholders willing to build green and loan should be provided for sustainable projects. Finally, when carrying out construction projects, this study recommends that built environment professionals should put into consideration; natural access in many part of the building, use of large windows that maximizes the amount of light admitted into the building and vegetation around the building.
CHAPTER ONE

INTRODUCTION
  Background to study. 
Green or Sustainable buildings are the future and will over the next few decades be more common Nigeria. The demand for high performance buildings is gradually becoming a trend in the Nigerian building industry. The main objectives of sustainable construction activities are to avoid resource depletion of energy, water, and raw materials and to prevent environmental degradation caused by facilities and infrastructure throughout their life cycle (Nordic Research Institute, 2014).According Nwokoro and Onukwube (2011) the application of efficient waste management system, the use of renewable construction materials and effective use of project design facilities will facilitate the attainment of biophysical sustainability in Nigeria. To pursue sustainable construction, the industry is expected to evolve its processes of creating the built environment. Building construction has greatly increased and has been said to account for nearly half of all the greenhouse gas emissions and energy consumed owing largely to the energy used in the production and transportation of materials to building construction sites, and energy used to operate these buildings (Adegbile, 2013). The built environment accounts for a large quota of material and energy consumption, biodiversity loss, pollution and waste generation (Afolabi, 2013). Design for flexibility, durability, adaptability and quality are essential factors necessary for the attainment of technical sustainability in construction (Nwokoro, 2011). The building industry is a significant contributor to a majority of environmental issues (Celik, 2013). Green architecture ensures that no part or component of the building poses a threat to the surrounding environment. This requires the use of natural building materials with organic compounds like wood, bricks, or other elements rather than synthetics (Daramola, Adebayo & Alabi, 2012). Sustainable development is a development that meets the needs of the present without compromising the ability of future generations to meet their own needs (United Nations, 1987).  Nduka and Ogunsanmi (2015) study on Adoptability of Green Building Practices in Construction Projects in Nigeria states that, Professional bodies should train and educate their members on green principles to ensure awareness and knowledge of the practice. To maintain effective sustainable practice on projects, professionals need to attend seminars, conferences and training programmes to improve their knowledge of green design, construction, methods and techniques. Embracing green or sustainable concept in design is aimed at reducing energy, operation and maintenance cost, reduced building related illness, increase the productivity and comfort of building occupants; reduce waste and pollution and increase building and component durability and flexibility. It is important that the focus of green concept be embraced from the early stages of building design, planning and construction. There is need to reduce the need for energy in building and create more awareness to ensure the efficient use of available energy (Malina, 2013).

 Hence it is of great importance to encourage green construction, and ensure that it is incorporated at the building’s design stage. Public awareness about green construction in Lagos is limited due to the fact that there is lack of institutional structures promoting green buildings, lack of adequate resources to promote green construction, little or no incentives from the government to promote green construction, limited professional capacity to integrate green building into construction and also there is little or no encouragement from the government in initiating green construction. This research is aimed at evaluating the factors restraining the practice of green construction in Lagos state

1.2   Statement of the Research problem.
In Nigeria, Green concept, sustainability and environmental issues are hardly put into consideration when designing a new building or renovating an old one. These results in a short fall in user satisfaction, functional space planning and service type (Otegulu, 2011).  In spite of the huge environmental and energy problem in Nigeria, designers have not seen the need for a shift from their traditional method of designing buildings. The level of awareness of the development of green building in Nigeria is extremely low. Only few housing developments are going green. Victoria Garden City (VGC) and Crown Estate both in Lagos State are among few housing estates to have incorporated some elements of green building in their design. The reasons could be traced to the assumption that it costs more to build green, the lack of awareness of the market, the knowledge, the research, and resources, steep learning for professionals, outdated planning and building codes, poor government policies with respect to built environment, shortage of engineers with experience of operating green building systems and lack of incentives for owner investors as opposed to owner-occupants (Udechuwku & Johnson, 2008).  It is equally very surprising that some buildings in Environmental science faculties of some universities are not given the touch of green or ecological sustainability in their design and construction(Otegulu, 2011). Lagos state being the most populous city in Sub-Saharan Africa accounts for 40% of the total fuel consumption in Nigeria (Taiwo, 2005). Household activities within a mega city of about 18 million people living in over 3million houses no doubt constitute a significant quota of carbon emissions in Lagos state (Lagos State Ministry of Housing, 2009)  In evaluating the level of awareness and practice of green construction in Lagos state, This research aims at addressing the problems limiting the practice of green construction in Lagos state which includes; lack of adequate resources to promote the construction of green buildings, limited professional capacity to integrate green designs into construction, lack of institutional structures to promote green construction, little or no incentives from the government to promote green construction and so on. Sustainability can be achieved through reduction in energy, encouraging recycling and reuse of materials. The purpose of this research is to evaluate the problems limiting the practice of green construction in Lagos state and proffer possible solutions to encourage green construction. Hence before implementing any green construction, the general public and the professionals must realize what green building is clearly.

1.3   Aim and Objectives of research.
This research is aimed at evaluating the awareness and practice of green or sustainable construction in Lagos state, with a view to improving the practice.

The objectives are to:

1)      To investigate the level of awareness of green construction in Lagos state. 

2)      To identify the benefits of green construction in Lagos state.

3)      To identify the factors limiting the practice of green construction.

4)   To investigate solutions proffered to the factors limiting the practice of green construction.

1.4   Statement of Research questions.
The following are the research questions:

1)      What is the level of awareness of green construction in Lagos State?

2)      What are the benefits of practicing green construction in Lagos state?

3)      What are the factors limiting the practice of green construction in Lagos state?

4)   What are the solutions proffered to the factors limiting the practice of green construction?

1.5   Hypotheses of study.
In order to achieve the objectives of this study, the following hypotheses are postulated and are to be tested in this study:

1.      There is no significant awareness of green construction practice in Lagos State.

2.     There is no significant difference among construction professionals on the perceived benefits of green construction in Lagos State.

  1.6   Scope of study/ Delimitation of the study.
This study focuses on examining the level of awareness and practice of green construction, evaluating the benefits, the factors limiting the practice and proffering possible solutions to these problems. This research focuses on Lagos state.

  1.7   Significance of the study.
The outcome of this study should assisting in highlighting the benefits and advantages of green construction in Lagos state, by examining the factors limiting the practice and awareness and proffering possible solutions and recommendations to achieve environmental sustainability , encourage recycling and reduce wastage.

1.8   Definition of key terms.
1.      Environmental sustainability: This involves making decisions and taking action that are in the interests of protecting the natural world, with particular emphasis on preserving the capability of the environment to support human life.

2.      Environment: The sum total of all sorroundings of a living organism including natural forces and other living things which provide conditions for development and growth as well as of danger and damage.

3.      Green buildings or Green construction: This refers to a structure and using process that is environmentally responsible and resource-efficient throughout a building's life-cycle: from siting to design, construction, operation, maintenance, renovation, and demolition. Green construction means that a building uses less energy, conserves renewable resources and contains fewer toxic materials.

CHAPTER TWO

REVIEW OF LITERATURE

INTRODUCTION

Our focus in this chapter is to critically examine relevant literatures that would assist in explaining the research problem and furthermore recognize the efforts of scholars who had previously contributed immensely to similar research. The chapter intends to deepen the understanding of the study and close the perceived gaps.

Precisely, the chapter will be considered in three sub-headings:

Conceptual Framework

Theoretical Framework

Empirical Review and

Chapter Summary

2.1
CONCEPTUAL FRAMEWORK

Green Construction

When the pre historic man constructed a hut for the first time using bamboo trees and coconut leaves to protect himself from sun and rain, he was starting to exploit nature for his humble needs. Apart from killing the trees he also disturbed the natural habitat of the insects and birds in those trees and interfered in the cycles of nature. That was a beginning. Now, it is beyond imagination, how much damage has been inflicted on earth by the construction of various types of buildings using sand and water from the rivers, stones from the mountains, cement manufactured from the ingredients dug from the land. In addition, carbon emission from the buildings  and manufacture of construction materials warm up the air and space [Vaidya,2006]. But, after getting conscious about the  environment and after feeling the environmental responsibilities, the way our people try to address this problem  is wonderful. One of the intelligent initiatives is the concept of “Green Buildings”[Saaty,1980]. The concept of Green Buildings envision a new approach to save water, energy and material resources in the construction  and maintenance of the buildings and can reduce or eliminate the adverse impact of buildings on the environment and occupants. Green architecture , or green design , is an approach to a building that minimizes harmful effects on human health and the environment.(Thomas,2009) What is “Green” Design? Design and construction practices that significantly reduce or eliminate the negative impact of buildings on the environment and occupants in five broad areas:(Madhumita,2000 ) Sustainable site planning Safeguarding water and water efficiency Energy efficiency and renewable energy Conservation of materials and resources Indoor environmental quality Energy efficient buildings means energy savings, a better environment, more comfort,reduced electricity bill and additional carbon revenue, Sustainable buildings are structures that are built in an environmentally responsible manner by maximizing use of materials, minimizing use of resources and ensuring the health and well-being of occupants and the surrounding built environment both today and for generations to come.

GREEN BUILDING OVER CONVENTIONAL BUILDING 

By preferring Green Building over a conventional building we  help this planet earth and the people to retain nature to a  maximum extent possible in three ways with reference to the  location of the buildings [Taleai,2008].  

Retain the external environment at the location of the  building. 

 2. Improve internal environment for the occupants 
3. Preserve the environment at places far away from the 
Building

Green Buildings Retain the Environment at the location of the Building. 
Suppose we propose a multi storied office complex to accommodate thousands of officers and staff, it requires a vast area. Therefore selection of a site for such a building complex should consider retention of local vegetation, wild life, natural water courses etc. Either a site with bio diversity should be avoided or the building should be planned to reduce site disturbance 

Land 
The landscaping and the exterior design in a green building shall be in such a way that there is more shaded area, the light trespass is eliminated and local species of plants are grown.

Energy efficiency 
Green buildings often include measures to reduce energy consumption – both the embodied energy required to extract,  process, transport and install building materials and operating  energy to provide services such as heating and power for  equipment[Lee,2008]. As high-performance buildings use less  operating energy, embodied energy has assumed much greater  importance – and may make up as much as 30% of the overall  life cycle energy consumption. To reduce operating energy  use, high-efficiency windows and insulation in walls, ceilings, and floors increase the efficiency of the building envelope,  (the barrier between conditioned and unconditioned space).  Another strategy, passive solar building design, is often  implemented in low-energy homes. Designers orient windows  and walls and place awnings, porches, and trees to shade  windows and roofs during the summer while maximizing solar  gain in the winter. In addition, effective window placement  (day lighting) can provide more natural light and lessen the  need for electric lighting during the day. Solar water  heating further reduces energy costs. Onsite generation  of renewable energy through solar power, wind power, hydro  power, or biomass can significantly reduce the environmental  impact of the building

Water efficiency 
Reducing water consumption and protecting water quality are  key objectives in sustainable building. One critical issue of  water consumption is that in many areas, the demands on the  supplying aquifer exceed its ability to replenish itself [Dweiri, 2006]. To  the maximum extent feasible, facilities should increase their  dependence on water that is collected, used, purified, and  reused on-site. The protection and conservation of water  throughout the life of a building may be accomplished by  designing for dual plumbing that recycles water in toilet  flushing. Waste-water may be minimized by utilizing water  conserving fixtures such as ultra-low flush toilets and lowflow shower heads. Bidets help eliminate the use of toilet  paper, reducing sewer traffic and increasing possibilities of reusing water on-site. Point of use water treatment and heating  improves both water quality and energy efficiency while  reducing the amount of water in circulation. The use of nonsewage and grey water for on-site use such as site-irrigation  will minimize demands on the local aquifer.

Materials efficiency 
Building materials typically considered to be 'green' include  timber from forests that have been certified to a third-party  forest standard, rapidly renewable plant materials like bamboo  and straw, dimension stone, recycled stone, recycled metal,  and other products that are non-toxic, reusable, renewable,  and/or recyclable (e.g., Linoleum, sheep wool, panels made  from paper flakes, compressed earth block, adobe, baked earth,  rammed earth, clay, vermiculite, flax linen, sisal, sea grass,  cork, expanded clay grains, coconut, wood fiber plates,  calcium sand stone, concrete (high and ultrahigh performance,  roman self-healing concrete , etc. [Dweiri, 2006]. The EPA  (Environmental Protection Agency) also suggests using  recycled industrial goods, such as coal combustion products,  foundry sand, and demolition debris in construction  projects. Building materials should be extracted and  manufactured locally to the building site to minimize the  energy embedded in their transportation. Where possible,  building elements should be manufactured off-site and  delivered to site, to maximize benefits of off-site manufacture  including minimizing waste, maximizing recycling (because  manufacture is in one location), high quality elements, better  OHS management, less noise and dust

Green buildings improve internal environment for the  occupants 
Light: In a designed green building the occupants shall feel as  if they are in outdoor location. The interior and exterior  designs shall go hand in hand by blending the natural and  artificial lighting and presenting transparent views wherever  possible [Chang,2005].  Air: In the air conditioned environment, a green building shall  be specially equipped to ensure the Indoor Air Quality for a  healthy atmosphere. Even the nasal feelings shall be pleasant  free from the odour of paints and furnishings.  A comfortable atmosphere at work stations improve the   attendance of the staff and increase the productivity

Green buildings preserve the environment at places far  away from the buildings. 
We all know that a building is constructed using cement, sand,  steel, stones, bricks, and a lot of finishing materials. These  materials are quarried or procured from far away from the  location of the buildings. Building materials are responsible  for about 20 percent of the greenhouse gasses emitted by a  building during its lifetime; Green buildings shall use the  products that are non-toxic, reusable, renewable, and/or recyclable wherever possible. Locally manufactured products  are preferred so that the collective material environment of the  locality remains a constant and moreover the fuel for the  transport of materials is saved. As we see, our food and  domestic products are tagged with green as a fashion of ecofriendly practices; building materials are also going green.  The futuristic green buildings are to use green materials which  are in research stage now.  Green wood: A Stanford team has done a research for wood  alternate. Hemp fibers and biodegradable plastic when pressed  together and heated form layers and this material is as strong  as wood. When buried in land fill, it degrades faster. This  wood creates more raw materials when it breaks down.  Microbes produce methane gas when they decompose this  wood substitute and other debris thrown into landfills.  Another type of bacteria absorbs this gas and turns it into  plastic that can be used to create a new wooden plank. By this  cycle, there is a continuous source of raw material for this  wood. When this material at research comes to market, it may  help to control deforestation and promote the rainfall.  Green Cement: Bruce Constantz at Calera, based in Los Gatos,  has developed a green method to produce both cement and  aggregate, another component of Concrete [Chang,2007]. Their method  sequesters Carbon Di Oxide from power plant flues and mixes  the gas with sea water to produce the mineral raw materials of  concrete. For every ton of green cement Calera manufactures  half a ton of fly ash from coal plants is used apart from  preventing production and emission of Carbon Di Oxide.  Other Green Building materials: Renewable plant materials  like bamboo (because bamboo grows quickly) and straw,  lumber from forests ecology blocks, dimension stone.  recycled stone, recycled metal are some of the other materials  used in a Green Building. Although new technologies are  constantly being developed to complement current practices in  creating greener structures, the common objective is that  green buildings are designed to reduce the overall impact of  the built environment on human health and the natural  environment by the following aspects: 

REDUCING ENVIRONMENTAL IMPACT 
Green building practices aim to reduce the environmental  impact of buildings, and the very first rule is, do not build in  sprawl (spreading in disordered fashion). No matter how  much grass you put on your roof, no matter how many energy efficient windows, etc., you use, if you build in sprawl, you've  just defeated your purpose. Buildings account for a large  amount of land. The International Energy Agency released a  publication that estimated that existing buildings are  responsible for more than 40% of the world’s total primary  energy consumption and for 24% of global carbon dioxide  emissions. 

LIFE CYCLE ASSESSMENT (LCA)

A life cycle assessment (LCA) can help avoid a narrow  outlook on environmental, social and economic concerns by  assessing a full range of impacts associated with all the stages  of a process from cradle-to-grave (i.e., from extraction of raw  materials through materials processing, manufacture,  distribution, use, repair and maintenance, and disposal or  recycling). Impacts taken into account include (among others)  embodied energy, global warming potential, resource use, air  pollution, water pollution, and waste [Taleai,2008]. Although LCA is widely recognized as the best way to  evaluate the environmental impacts of buildings it is not yet a  consistent requirement of green building rating systems and  codes, despite the fact that embodied energy and other life  cycle impacts are critical to the design of environmentally  responsible buildings.

OPERATIONS AND MAINTENANCE OPTIMIZATION

No matter how sustainable a building may have been in its  design and construction, it can only remain so if it is operated  responsibly and maintained properly. Ensuring operations and  maintenance(O&M) personnel are part of the project's  planning and development process will help retain the green  criteria designed at the onset of the project. Every aspect of  green building is integrated into the O&M phase of a  building's life [Taleai,2008]. The addition of new green technologies  also falls on the O&M staff. Although the goal of waste  reduction may be applied during the design, construction and  demolition phases of a building's life-cycle, it is in the O&M  phase that green practices such as recycling and air quality  enhancement take place.
WASTE REDUCTION

Green architecture also seeks to reduce waste of energy, water  and materials used during construction. During the  construction phase, one goal should be to reduce the amount  of material going to landfills. Well-designed buildings also  help reduce the amount of waste generated by the occupants  as well, by providing on-site solutions such as compost bins to  reduce matter going to landfills. When buildings reach the end  of their useful life, they are typically demolished and hauled  to landfills. Deconstruction is a method of harvesting what is  commonly considered “waste” and reclaiming it into useful  building material. Extending the useful life of a structure also  reduces waste – building materials such as wood that are light  and easy to work with make renovations easier. To reduce the impact on water treatment plants, several  options exist. "Greywater", wastewater from sources such as  dishwashing or washing machines, can be used for subsurface  irrigation, or if treated, for non-potable purposes, e.g., to flush  toilets and wash cars. Rainwater collectors are used for similar  purposes [Chang,2005]. Centralized wastewater treatment systems can be costly and  use a lot of energy. An alternative to this process is converting  waste and wastewater into fertilizer, which avoids these costs  and shows other benefits. By collecting human waste at the  source and running it to a semi-centralized biogas plant with  other biological waste, liquid fertilizer can be produced. This  concept was demonstrated by a settlement in Lubeck Germany  in the late 1990s. Practices like these provide soil with organic nutrients and create carbon sinks that remove carbon dioxide  from the atmosphere, offsetting greenhouse gas emission.  Producing artificial fertilizer is also more costly in energy  than this process.
COST AND PAYOFF

The most criticized issue about constructing environmentally friendly buildings is the price. Photo-voltaic, new appliances,  and modern technologies tend to cost more money. Most  green buildings cost a premium of <2%, but yield 10 times as  much over the entire life of the building. The savings in  money come from more efficient use of utilities which result  in decreased energy bills .Studies have shown over a 20 year  life period, some green buildings have yielded $53 to $71 per  square foot back on investment.

REGULATION AND OPERATION

As a result of the increased interest in green building concepts  and practices, a number of organizations have developed  standards, codes and rating systems that let government regulators, building professionals and consumers embrace  green building with confidence . In some cases, codes are  written so local governments can adopt them as bylaws to  reduce the local environmental impact of buildings..Green  building codes and standards, such as the International Code  Council’s draft International Green Construction Code, are  sets of rules created by standards development organizations that establish minimum requirements for elements of green  building such as materials or heating and cooling.
Architects and “Green Buildings
Architect Ken Yeang: Green Architecture should provide the present needs taking into consideration the right of coming generations to supply their needs too. Architect William Reed: Green buildings are just designed in a way that focuses on the environmental factors , also he thinks that an important principle in designing a Green 
building is to reduce its effect on the environment besides decreasing the construction costs  Architect Stanley Abercrombie: There is an effective relationship between the building  and the site , as a old nations planned cities taking into consideration the south elevations – studying the sun movement – throughout the day and year ( different seasons).
The Principles of Green Building Design:

The green building design process begins with an intimate understanding of the site in  all its beauties and complexities. An ecological approach to design aims to integrate the  systems being introduced with the existing on-site ecological functions preformed by 
mother nature. These ecological functions  provide habitat, respond to the movements of  the sun, purify the air as well as catch, filter  and store water. Designers can create  features in their buildings that mimic the  functions of particular eco-systems. Species  that thrive in natural ecosystems may also  utilize habitats created in man-made 
structures. Creating new habitat on structures  in urbanized areas is especially important  to support bio-diversity and a healthy  ecosystem.
Design considerations: 
Planning 
Reduced site disturbance 
Waste water management. 
Storm water management. 
Landscape and Exterior Design to reduce 
heat islands. 
Light Pollution Reduction. 
Reduced Car dependence through carparking provision.
Water Systems 
Water - often called the source of life - can be captured, stored, filtered, and reused. It  provides a valuable resource to be celebrated in the process of green building design.  According to Art Ludwig in Create an Oasis out of Grey water, only about 6% of the  water we use is for drinking. There is no need  to use potable water for irrigation or sewage. The Green Building Design course  introduces methods of rainwater harvesting, grey water systems, and living pools.

Natural Building 
One-half of the world’s population lives or works in buildings constructed of earth.  Straw bale construction is now gaining in popularity and  Many jurisdictions in California have adopted the Strawbale Building Code. Green  Building Design favors natural building for its local availability, ease of use, lack of  toxic ingredients, increased energy efficiency, and aesthetic appeal. 
Passive Solar Design 
Passive solar design refers to the use of the sun’s energy for the heating and cooling  of living spaces. The building itself or some element of it takes advantage of natural  energy characteristics in its materials to absorb and radiate the heat created by  exposure to the sun. Passive systems are simple, have few  moving parts and no mechanical systems, require minimal maintenance and can  decrease, or even eliminate, heating and cooling costs. 
Solar passive features 
A. Shape and form of buildings. 
B. Orientation of the facades. 
C. Design of Building plan and section. 
D. Thermal insulation and thermal storage of roof.
Solar buildings are designed to keep environment comfortable in all seasons without 
much expenditure on electricity 30 to 40% savings with additional 5 to 10% cost  towards passive features.  Major Components : Orientation, double glazed windows, window overhangs,  thermal storage walls/ roof, roof painting, Ventilation, evaporation, day lighting ,  construction material etc.  Designs depend on direction & intensity of Sun & wind, ambient  emp., humidity etc. Different designs for different climatic zones 

Green Building Materials 
Before choosing building materials we can find out where the materials come from,  how they have been harvested, what the ingredients are, whether  they are salvaged, reused or refurbished. We can research how they will perform over  their lifetime of the building 
Living Architecture

We take for granted that our environment - like our bodies - can metabolize nutrients  and waste. Living Architecture focuses on these processes, integrating  ecological functions into our buildings to catch, store, and filter water, purify air, and  process other nutrients. Living Architecture also address esbiophilia, the documented  health benefits associated with being in touch with living systems in our built  environment. 
elements of green building:
Solar Water Heating Systems and use of glass panels to allow natural light inside 
the building during daytime 
Rainwater Harvesting 
Environmentally friendly building materials and specifications. 
Waste minimization ensuring healthy indoor environment 
Maximizing energy use in buildings 
Water Conservation and efficient measures 
Energy efficient equipment .[Madhumita,2000] 
Advantages of green buildings: 
Environmental advantages: 
• Reduced operational energy 
•Reduced water requirement 
• Lesser volume of waste water generation 
• Resulting in lesser water pollution 
• Less material usage 
• Longer building life 
• Lower maintenance cost 
Health and safety advantages: 
Enhance occupant comfort and health 
Community advantages: 
Minimize strain on local infrastructures and improve quality of life 
Economic advantages: 

Integrated design allows high benefit at low cost by achieving synergies between  disciplines and between technologies 
 Reduce operating costs 
 Lower utility costs significantly 
 Optimize life-cycle economic performance 
Productivity advantages: 
Improve occupant performance 
Estimated $29 –168 billion in national productivity losses per year Providing a healthy workplace improves employee satisfaction Increase retail,sales with day lighting

Green Architecture and sustainability management:

Applying sustainability management to buildings requires work under three main headings: construction, lifetime use and decommissioning. Throughout these stages,  [ Thomas,2000] the three-fold objective is to be efficient in the use of resources, protective of the occupants’ health and well-being, and reducing the negative impacts, such as waste and pollution. There are a number of standards, methodologies and tools that have been put in place to assist organizations in delivering excellent environmental performance with regard to their building stock. There are alternative offerings such as LEED, Green Globes, Green Building (Europe), BREEAM, the International Green Construction Code, the German Sustainable Building Council, the Green Building Council of Australia, Estidama from the UAE, and CASBEE from Japan. Apart from design and construction, best practices are also discussed with regard to buildings operation and maintenance, and improvements. Sustainable building refers to both the structure and a process that is more environmentally responsible during the entire life cycle of a building. These life cycle stages are: 
1. site selection; 
2. design; 
3. construction; 
4. operation and maintenance; 
5. renovation; 
6. demolition

Looking at it more broadly, it could possibly be combined under three main headings: 
1. Construction – site selection, design, construction 
2. Lifetime use – operation and maintenance 
3. Decommissioning – renovation and demolition. 
New building technologies, and in particular ICT automation and new materials, are 
constantly being introduced to enhance the sustainable building process with the goal  of reducing the impact of the building on the surrounding environment by:

• using  resources more efficiently (e.g. energy, water); 
• enhancing and protecting the health and well-being of the occupants; 
• reducing negative impacts (e.g. waste, sewage, pollution)
Overview of LEEDP 

Sustainable buildings optimize one or all of these objectives during all phases of the  life cycle.  Sustainable or “green” building codes and assessment schemes have been developed  on a global basis to  give guidance on the factors to review during a building’s life cycle that enhance  sustainability and minimize environmental impact.  As an example, the Leadership in Energy and Environmental Design (LEED)  standards have seen great adoption within the North American market in particular.  LEED standards are guidelines to designing, building and operating more  environmentally friendly buildings[-Marc,2004]. 

CHAPTER THREE

RESEARCH METHODOLOGY

3.1
INTRODUCTION


In this chapter, we described the research procedure for this study. A research methodology is a research process adopted or employed to systematically and scientifically present the results of a study to the research audience viz. a vis, the study beneficiaries.
3.2
RESEARCH DESIGN

Research designs are perceived to be an overall strategy adopted by the researcher whereby different components of the study are integrated in a logical manner to effectively address a research problem. In this study, the researcher employed the survey research design. This is due to the nature of the study whereby the opinion and views of people are sampled. According to Singleton & Straits, (2009), Survey research can use quantitative research strategies (e.g., using questionnaires with numerically rated items), qualitative research strategies (e.g., using open-ended questions), or both strategies (i.e., mixed methods). As it is often used to describe and explore human behaviour, surveys are therefore frequently used in social and psychological research.
3.3
POPULATION OF THE STUDY


According to Udoyen (2019), a study population is a group of elements or individuals as the case may be, who share similar characteristics. These similar features can include location, gender, age, sex or specific interest. The emphasis on study population is that it constitute of individuals or elements that are homogeneous in description. 

This study was carried out to examine awareness and practice of green construction  in Lekki Phase 1, Lagos state.the selected company is  Profit integrated green construction company ltd in Lekki Phase 1, Lagos State form the population of the study.
3.4
SAMPLE SIZE DETERMINATION

A study sample is simply a systematic selected part of a population that infers its result on the population. In essence, it is that part of a whole that represents the whole and its members share characteristics in like similitude (Udoyen, 2019). In this study, the researcher adopted the convenient sampling method to determine the sample size. 
3.5
SAMPLE SIZE SELECTION TECHNIQUE AND PROCEDURE

According to Nwana (2005), sampling techniques are procedures adopted to systematically select the chosen sample in a specified away under controls. This research work adopted the convenience sampling technique in selecting the respondents from the total population.
In this study, the researcher adopted the convenient sampling method to determine the sample size. Out of all the entire population of profit integrated construction company in Eti Osa local government area,, the researcher conveniently selected 70 out of the overall population as the sample size for this study. According to Torty (2021), a sample of convenience is the terminology used to describe a sample in which elements have been selected from the target population on the basis of their accessibility or convenience to the researcher.
3.6 
RESEARCH INSTRUMENT AND ADMINISTRATION

The research instrument used in this study is the questionnaire. A survey containing series of questions were administered to the enrolled participants. The questionnaire was divided into two sections, the first section enquired about the responses demographic or personal data while the second sections were in line with the study objectives, aimed at providing answers to the research questions. Participants were required to respond by placing a tick at the appropriate column. The questionnaire was personally administered by the researcher.
3.7
METHOD OF DATA COLLECTION

Two methods of data collection which are primary source and secondary source were used to collect data. The primary sources was the use of questionnaires, while the secondary sources include textbooks, internet, journals, published and unpublished articles and government publications.
3.8
METHOD OF DATA ANALYSIS

The responses were analysed using the mean and standard deviation, which provided answers to the research questions. 

In analyzing data collected, mean score was used to achieve this. The four points rating scale will be given values as follows:

SA = Strongly Agree

4

A = Agree


3

D = Disagree


2

SD = Strongly Disagree
1

Decision Rule:

To ascertain the decision rule; this formular was used

	4+3+2+1 =10

      4           4


Any score that was 2.5 and above was accepted, while any score that was below 2.5 was rejected. Therefore, 2.5 was the cut-off mean score for decision taken.

The hypothesis test was conducted using the ANOVA and T test  statistical tool, SPSS v.23
3.9
VALIDITY OF THE STUDY

Validity referred here is the degree or extent to which an instrument actually measures what is intended to measure. An instrument is valid to the extent that is tailored to achieve the research objectives. The researcher constructed the questionnaire for the study and submitted to the project supervisor who used his intellectual knowledge to critically, analytically and logically examine the instruments relevance of the contents and statements and then made the instrument valid for the study.
3.10
RELIABILITY OF THE STUDY

The reliability of the research instrument was determined. The Pearson Correlation Coefficient was used to determine the reliability of the instrument. A co-efficient value of 0.68 indicated that the research instrument was relatively reliable. According to (Taber, 2017) the range of a reasonable reliability is between 0.67 and 0.87.
3.11
ETHICAL CONSIDERATION

he study was approved by the Project Committee of the Department.  Informed consent was obtained from all study participants before they were enrolled in the study. Permission was sought from the relevant authorities to carry out the study. Date to visit the place of study for questionnaire distribution was put in place in advance.
CHAPTER FOUR

DATA PRESENTATION AND ANALYSIS

INTRODUCTION

This chapter presents the analysis of data derived through the questionnaire and key informant interview administered on the respondents in the study area. The analysis and interpretation were derived from the findings of the study. The data analysis depicts the simple frequency and percentage of the respondents as well as interpretation of the information gathered. A total of thirty-six (70) questionnaires were administered to respondents of which only thirty (55) were returned and validated. This was due to irregular, incomplete and inappropriate responses to some questionnaire. For this study a total of 55 was validated for the analysis.

4.1
DATA PRESENTATION
Table 4.2: Demographic profile of the respondents

	Demographic information
	Frequency
	percent

	Gender

Male
	
	

	
	35
	60%

	Female
	20
	40%

	Age
	
	

	20-25
	5
	10%

	25-30
	15
	30%

	31-35
	10
	20%

	36+
	25
	40%

	Marital Status
	
	

	Single 
	30
	60%

	Married
	20
	30%

	Separated
	0
	0%

	Widowed
	5
	10%

	Education Level
	
	

	WAEC
	0
	0%

	BS.c
	45
	83.3%

	MS.c
	10
	16.7%

	MBA
	0
	0%


Source: Field Survey, 2021

4.2
DESCRIPTIVE ANALYSIS

What is the level of awareness of green construction in Lagos State

Table 4.3:  Respondent on awareness of green construction

	S/N
	ITEM STATEMENT
	SA

4
	A   3
	D   2
	SD  1
	X
	S.D
	DECISION

	1
	Very high extent
	10
	12
	15
	18
	1.1
	1.2
	Rejected

	2
	High extent
	20
	10
	10
	15
	1.2
	1.5
	Rejected

	3
	Very low extent
	30
	12
	7
	6
	3.9
	2.74
	Accepted

	4
	Low extent
	25
	10
	15
	5
	3.4
	2.56
	Accepted


Source: Field Survey, 2021

In table above, item1 with mean response of 1.1 was rejected that means that the level of awareness of green construction in Lagos State is not very high. Item 2 with mean score of 1.2 also was rejected that means the level of awareness of green construction in Lagos State is not high. Item 3 with mean score of 3.9 was accepted which indicates the level of awareness of green construction in Lagos State is very low.  Item 4 with the mean score of 3.4 was accepted which implies the level of awareness of green construction in Lagos State is low Item 1,2, have mean score of below 2.5 while 3,4  have mean scores above 2.50. This indicates that respondents above 2.50 accepted in some of  the items that the level of awareness of green construction in Lagos State is very low
What are the benefits of practicing green construction in Lagos state?
Table 4.4:  Respondent on  benefits of practicing green construction
	S/N
	ITEM STATEMENT
	SA

4
	A   3
	D   2
	SD  1
	X
	S.D
	DECISION

	1
	Low maintenance and operation cost 
	20
	15
	12
	8
	4
	2.57
	Accepted

	2
	Energy efficient
	8
	12
	15
	20
	3.4
	2.55
	Accepted

	3
	Better environment.
	12
	20
	8
	15
	3.9
	2.74
	Accepted

	4
	Clean air space
	15
	15
	10
	10
	3.8
	2.65
	Accepted


Source: Field Survey, 2021

In table above, item1 with mean response of 4 accepted that  there is  low maintenance and operation cost. Item 2 with mean score of 3.4 also accepted that green construction is energy efficient. Item 3 with mean score of 3.9 accepted that green construction encourages a better environment. Item 4 with the mean score of 3.8 also accepted that green construction creates a clean air space. Item 1,2,3,4  have mean scores above 2.50. This indicates that respondents accepted in all the items there are benefits of practicing green construction in Lagos state.
What are the factors limiting the practice of green construction in Lagos state?

Table 4.5:  Respondent on awareness on green construction

	S/N
	ITEM STATEMENT
	SA

4
	A   3
	D   2
	SD  1
	X
	S.D
	DECISION

	1
	Atmospheric pollution
	12
	15
	10
	18
	4
	2.57
	Accepted

	2
	Landscape and geography
	18
	10
	12
	15
	3.4
	2.55
	Accepted

	3
	Water resources..
	19
	14
	12
	10
	3.9
	2.74
	Accepted

	4
	Little knowledge known about it
	10
	14
	19
	12
	3.8
	2.82
	Accepted 


Source: Field Survey, 2021

In table above, item1 with mean response of 4 accepted that atmospheric pollution limits the practice of green construction. Item 2 with mean score of 3.4 also accepted that landscape and geography limits the practice of green construction. Item 3 with mean score of 3.9 accepted that water resources limits the practice of green construction Item 4 with the mean score of 3.4 also accepted that little knowledge know about limit the practice of green construction. Item 1,2,3,4  have mean scores above 2.50. This indicates that respondents accepted in all the items there are factors limiting the practice of green construction
What are the solutions proffered to the factors limiting the practice of green construction?

Table 4.5:  Respondent onk awareness on green construction

	S/N
	ITEM STATEMENT
	SA

4
	A   3
	D   2
	SD  1
	X
	S.D
	DECISION

	1
	educating owners on the future benefits
	12
	15
	15
	14
	4
	2.57
	Accepted

	2
	developing a project management framework.
	20
	12
	10
	8
	3.4
	2.55
	Accepted

	3
	Organize construction tours.
	10
	8
	20
	12
	3.9
	2.74
	Accepted

	4
	widening the coverage of government incentives
	8
	12
	10
	20
	3.4
	2.83
	Accepted 


Source: Field Survey, 2021

In table above, item1 with mean response of 4 accepted that educating owners on the future benefit of green construction are one of the probable solutions to the factors affecting its practice . Item 2 with mean score of 3.4 also accepted that developing a project management framework are one of the probable solution to factors affecting green construction practice. Item 3 with mean score of 3.9 accepted that  organizing of construction tour is also one of the solution to the factors affecting green construction . Item 4 with the mean score of 3.4 also accepted that widening the coverage of government incentive is also one of the solution to the factors affecting green construction. Item 1,2,3,4  have mean scores above 2.50. This indicates that respondent accepted in all the items that  there are solution to the factors affecting green construction some student-related difficulties affecting teaching of computer studies in secondary schools.
4.3
TEST OF HYPOTHESIS 

H01: There is no significant awareness of green construction practice in Lagos State.

 H02: There is no significant difference among construction professionals on the perceived benefits of green construction in Lagos State.

Significant awareness of green construction practice in Lagos State.
Table 4.6:. Analysis of variance (ANOVA) of scores of awareness of green construction practice in Lagos State.
	Variable
	Sum of squares
	Df
	Mean
	f-cal
	f-crit

	Corrected mode
	37.42
	2
	9.23
	14.82*
	

	Intercept
	26.05
	1
	22.05
	2.81
	3.06

	Experience
	14.53
	2
	9.31
	
	

	Error
	21.20
	53
	3.44
	
	

	Total
	99.2
	55
	
	
	


[image: image1.png]


   Significant at 0.05, df 53, t-crit 1.96
As presented in the Table above, the statistics showed computed f-value of 14.83 which is greater than critical f-value of 3.06 at 0.05 alpha level. Hence, the null hypothesis is rejected in favour of alternative hypothesis. Based on the observed significant awareness of green construction practice in Lagos State.
Table 4.7: Significant differences among construction professionals on the perceived benefits of green construction in Lagos State.

T-Test

	Group Statistics

	
	CONSTRUCTION PROFESSIONAL
	N
	Mean
	Std. Deviation
	Std. Error Mean

	GREEN CONSTRUCTION
	Benefit
	35
	227.4706
	42.92428
	6.01060

	
	No Benefit
	20
	231.2245
	44.37495
	6.33928


	Independent Samples Test

	
	Levene's Test for Equality of Variances
	t-test for Equality of Means

	
	F
	Sig.
	t
	df
	Sig. (2-tailed)
	Mean Difference
	Std. Error Difference
	95% Confidence Interval of the Difference

	
	
	
	
	
	
	
	
	Lower
	Upper

	GREEN CONSTRUCTION
	Equal variances assumed
	.066
	.53
	-.430
	53
	.668
	-3.75390
	8.72991
	-21.07813
	13.57033

	
	Equal variances not assumed
	
	
	-.430
	97.472
	.668
	-3.75390
	8.73578
	-21.09094
	13.58314


From the first table above (Group statistics), we can observe that 35 construction professionals said green construction is beneficial in Lagos state. The mean of 3.8 showed that there is no mean difference between the construction professionals on the perceived benefits of green construction in Lagos State. This no difference was further explained by the standard deviation of 1.5 between the two groups.
The rule states that if the Sig (2-Tailed) value is greater than .05, conclude that there is no statistically significant difference between the two conditions, while If the Sig (2-Tailed) value is less than or equal to .05, conclude that there is a statistically significant difference between the two conditions.
The results shows that  Sig (2-Tailed) value (.668 and .668) is more than .05. hence we conclude that there is no statistically significant difference among construction professionals on the perceived benefits of green construction in Lagos State.

CHAPTER FIVE

SUMMARY, CONCLUSION AND RECOMMENDATION

5.1
SUMMARY

In this study, our focus was to examine awareness and practice of green construction using profit integrated green construction company as a case study. The study specifically was aimed at highlighting the  investigate the level of awareness of green construction in Lagos state.   the benefits of green construction in Lagos state.  the factors limiting the practice of green construction. solutions proffered to the factors limiting the practice of green construction.

The study adopted the survey research design and randomly enrolled participants in the study. A total of 55 responses were validated from the enrolled participants where all respondent are drawn from active staff of profit integrated green company.

5.2
CONCLUSION

Based on the finding of this study, the following conclusions were made:

educating owners on the future benefits of green construction will go a long way in encouraging client. 

organizing construction tours to educate the public will also encourage future client

developing a project management framework will improve the awareness of green construction

Atmospheric pollution is one of the reason why green construction cannot be carried out in Lagos

Landscape and geography the reason why green construction cannot be carried out in Lagos

Water resources is also one of green construction cannot be carried out in Lagos

5.3
RECOMMENDATION

Based on the responses obtained, the researcher proffers the following recommendations:

In the light of the findings and conclusions, the following recommendations are hereby proposed: 

Lagos state government should Use architects as a resource:. 
Green construction future client should Hire a director of sustainability
Green construction company should Train and accredit municipal employees: 
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APPENDIXE

THE INFLUENCE OF LEARNING ENVIRONMENT ON STUDENTS ACADEMIC PERFORMANCE (TILESAP)

QUESTIONNAIRE

SECTION A
Gender

Male()

Female ()

Age

20-25 ()

25-30 ()

31-35 ()

36+ ()

Marital Status

Single ()

Married()

Separated()

Widowed()

Education Level 

WAEC ()

BS.c ()

MS.c ()

MBA ()

Section B
What is the level of awareness of green construction in Lagos State

	Options
	Please tick

	Very high extent
	

	High extent
	

	Very low extent 
	

	Low extent
	


What are the benefits of practicing green construction in Lagos state?
	Options
	Yes
	No

	Low maintenance and operation cost 
	
	

	Energy efficient.
	
	

	Better environment.
	
	


What are the factors limiting the practice of green construction in Lagos state?

	Options
	Yes
	No

	Atmospheric pollution
	
	

	Landscape and geography
	
	

	Water resources.
	
	


What are the solutions proffered to the factors limiting the practice of green construction?

	Options
	Yes
	No

	educating owners on the future benefits
	
	

	organizing construction tours to educate the public.
	
	

	developing a project management framework.
	
	


=  2.5









