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ABSTRACT: This paper aims to determine the challenges and prospects for the design of 
academic library within the context of ecological consciousness by investigating the 
attributes of sustainable architecture based on the analysis of three tertiary institution 
libraries in Yola, Nigeria. Using questionnaire survey and the attribute developed from 
literature review on sustainable architecture and ecological conscious design, the findings 
suggest that ecological consciousness is not effective in two of the cases as all the 
attributes were either absent or not considered. The research hence contributes some 
recommendation that shows that the design of ecological conscious building will vary 
base on the type of building, geographical location and other ecological factors which 
should be critically analysed in the design and the fact should be used throughout the 
design stage to the construction. 
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Introduction: 
Buildings have a major part to play in meeting the emission reduction targets: According 
to EU INTEND (2006), the world is facing a critical situation regarding energy supply 
uncertainty and dependency on imported fuels and more than one fifth of the present 
energy consumption and up to 30-45 mega tone of CO2 per year could be saved by 
applying more ambitious and ecological conscious buildings. In 1992 conference “The 
Agenda 21; the earth summit to save our planet”, a preposition which world is presently 
on the path of energy production and consumption which cannot be sustained was 
reported where individuals and groups around the world have a set of principle that will 
change world economics and trade policies by making design profession not what new 
products make but how to reinvent design culture that will make designers realize that 
design has historically been a dependent, contingent practise rather than one based on 
necessity and the conference emphasized that designers should  be challenged by human 
problems . These problems were mentioned to six themes: quality of life, efficient use of 
natural resources, protecting the global commons, managing human settlements, the use 
of chemicals, the management of human industrial waste, and fostering sustainable 
economic growth on the global scale. 
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The basic premise of this paper is that, although ecological consciousness is the first step  
to be considered in the design to solve dependence on external energy by buildings, 
design practice in many cities is been done without considering ecological factors which 
result to building with extremely dependency on external or imported energy.  This paper 
following a background knowledge and discussion focuses on the analysis and assessment 
of high institution academic libraries in terms of their consideration of ecological 
consciousness in order to determine the challenges and prospects for academic libraries in 
Yola, Nigeria and other locations that have the same ecological factors. 
 
Academic Library 
The term “Academic library” is a broad and might mean different things to different 
people. It is generally used to refer to as that vicinity where we acquire reading materials 
such as: books, journals, etc. It is primarily created to serve a college or university and its 
main users are the students, faculty and the staff at the institution. 
 
Ecology 
The term:”Ecology” is the science of the relationship between organism and their 
environment. It has spread rapidly in the 20th century from technical to general use to 
mean the study of the interaction of people with their natural environment. This has also 
shown how people interact with their environment in the construction industries by 
considrring these ecological factors during design and construction. Which are rainfall, 
temperature, humidity, wind intensity, sun intensity and etc. Ecology has also produced 
the prolific prefix “Eco” as in eco-label, eco-design, eco- correct, and etc (Ian 1971). 
 
Ecological Design 
The term “Ecological design” is any form of design that minimizes environmental 
destructive impacts by integrating itself with living processes (Sim et al., 1996). It helps 
connect scattered efforts in green architecture, sustainable agriculture, ecological 
engineering and other fields. The inchoate developing nature of ecological design was 
referred to the adding in of environmental factors to the design process. This was 
undertaken by including life cycle models and through energy and material flow, 
ecological design was related to the new interdisciplinary subject of industrial ecology. 
Industrial ecology meant conceptual tool emulating models derived from natural 
ecosystem and a frame work for conceptualizing environment and technical issues 
(Anne-mare 1991). Although the earlier invention inclined energy adjusting the 
ecological balance, the latest population growth after industrial revolution led to change 
ecology abnormally (John 1968). 
 
Ecological Design Issues and the Role of Designers 
Since industrial revolution many proposition in design field were raised on the unsafe 
environment. The architect designer Victor (1965) suggested that industrial design has 
murdered by creating new species of permanent garbage and by choosing materials and 
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processes that pollute the air. For these issues R. Buckminster Fuller who was invited as 
university professor at southern Illinois University in Carbondale in 1960s demonstrated 
how design could play a central role in identifying major world problems between 1965 
and 1975. That included following contents: 

i. Review and analysis of world’s energy resources. 
ii. Defining more efficient uses of natural resources such as metals. 

iii. Integrating machine tools into efficient systems of industrial production. 
 
Advantages of ecological conscious design 
 Environmental Benefits 

a.  Enhance and protect ecosystem and biodiversity. 
b. Improve air and water quality. 
c.  Reduce solid waste. 
d. Conserve natural Resources. 

 
 Economic Benefits 

a. Reduce operating cost. 
b. Enhance asset value and profit. 
c. Improve employee productivity and satisfaction. 
d. Enhance asset value and profit. 
e. Optimize life cycle economic performance. 

 
 Health and Community Benefit 

a. Improve air, thermal and acoustic environment. 
b. Enhance occupant comfort and health. 
c. Minimize strain on local infrastructure. 
d. Contribute to overall quality of life. (LEED 2011). 

 
However given the diversity of location in terms of the economic, cultural and ecological 
settings, it is difficult to apply each of these criteria to the concept of designing an 
academic library. The ecological factors of each location vary on that ground it might be 
unrealistic to expect unattended colleges and university of the state government to attach 
much importance to long time environmental sustainability as the more comfortably 
placed proponents colleges or universities of the federal government. 
 
Research Context and Method 
The Case 
The city of Yola is the capital and administrative centre of Adamawa State, in Nigeria 
(figure), it is located in the upper Benue valley at the north eastern part of Nigeria on the 
latitude 9.140 and longitude 12.80, the city has a tropical climate marked by dry and rainy 
seasons, the Hamattan, the driest months of the year is January and February when the 
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relative humidity drops to 150, however this sometimes varies, the maximum temperature 
is 460, River Benue pass through it. The city has three high institutions. 

  
Figure 1: Map of Adamawa State Showing the location of Yola (Ministry of land and 
survey (2003) 
 
Academic Library 
Numerous studies have been carried out on ecological conscious design across the globe: 
US department of energy 2009; GZ Brown et al 2000; Victor Margolin 1988 etc. These 
studies have generally addressed and grouped consideration of ecological factors into the 
following adopted attributes of sustainable architecture formed by the Green Builders 
council (2003) as follows: Sustainable Energy use, Sustainable building materials, waste 
management, Building Characteristics. 
 
As a result of awareness and publications by government and nongovernmental agencies 
such as: AIA, NIA, AARCHES, United Nations, US Green building council and etc. 
Attention has been paid all across the globe by researchers, professionals, decision makers 
etc, to ecological factor consideration benefits that is: passive energy strategies, low 
energy measures, cost, indoor climate etc, and to the design that will induce these factors. 
Within the city three selected academic libraries namely: Gen Ibrahim Badamasi Babangida 
library MAUTECH, Professor Mustafa Abba library FCE, HRH Dr Muhammadu Barkindo 
Aliyu Mustapha Library SPY were assessed in terms of the presence of the adopted 
attributes of sustainable architecture, since Government (State and Federal) are the main 
developers of high institution academic libraries in Yola the case areas are selected on that 
basis. 
 
Methodology 
For the purpose of this research, both qualitative and quantitative data collection methods 
were used. A questionnaire survey was used for collecting quantitative data collection, the 
case areas were analysed in terms of the availability of the adopted attribute of sustainable 
architecture: sustainable energy use, sustainable building materials, waste management, 
building characteristics. The interview was collected around August 2012 by the first 
author under the supervision of the second author. 
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A total of 180 questionnaires were distributed using “Drop and Collected” method of the 
180, 60 to each of the case and the response rate was 85% in general. The interview 
schedule included questions that tap at people’s personal information that is: sex, 
occupation, age, marital status, duration of use of library. Table 1 shows the questionnaire 
content and their relationship to ecological conscious design of academic libraries. 
Indicators used for analyzing the selected cases were developed through indicators/ 
guidelines for ecological conscious design by the world green builder’s council (WGBC) 
and Leadership energy and Environmental Design (LEED). 
 
The Case Studies 
Case 1: 
 Gen Ibrahim Badamasi Babangida Library MAUTECH is located along Yola-Mubi 
road, Girei local Government. It is a federal university library which is a storey building 
with server cafe, book reserve, 2 reading spaces, toilets and office. It is targeted at students, 
faculties and staff of the university (figure 2a-2b). 

  
 

Figure 2a-2b: Ibrahim Badamasi Babangida Library (MAUTECH).  
(I. Ayuba archive) 

 
Case 2: 
Professor Mustafa Abba Library FCE is located along Jimeta – Yola road in Yola North 
Local Government. It is a federal college library; it has 2 reading areas, book reserve and 
offices. It is targeted at students, faculties and staff of the college (figure 3a-3b). 
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Figure 3a-3b: Professor Mustafa Abba Library (FCE). 

(I. Ayuba archive) 
 
Case 3: 
HRH Dr Muhammadu Barkindo Aliyu Mustapha library SPY is located along bank road-
police round about, Yola north local Government. It is a State Polytechnic Library with 
Book reserve, a single reading area and office. It is targeted at students, faculties and staff 
of the polytechnic. (figure 4a-4b). 

  
 

Figure 4a-4b: HRH Dr. Muhammadu Barkindo Aliyu Mustapha Library (SPY)  
(I. Ayuba archive) 

 
Research Finding 
The finding of the study includes the following indicators classified into two groups: 
Natural lighting and Natural ventilation. 

a. Natural Lighting: It was predicted inside the building by the use of average day 
light factor. Only Professor Mustafa Abba library FCE was found to be effectively 
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naturally lightened  were as Gen Ibrahim Badamasi Babangida library MAUTECH 
was design with plenty opening but the span and internal partition have 
completely compromised the effort and HRH Dr Muhammadu Barkindo Aliyu 
Mustapha Library SPY is totally not effective because the limited opening were 
covered with curtain walls. 

b. Natural Ventilation: It was predicted through the building opening by the use of 
the ventilation rate formula, only Professor Mustafa Abba Library FCE was found 
to be effectively ventilated due to the size, position, number of opening, span of 
reading area, and position of internal partitions were as Gen Ibrahim Badamasi 
Babangida Library MAUTECH was designed with plenty windows but the span and 
internal partitions have completely compromised the effort and HRH Dr 
Muhammadu Barkindo Aliyu Mustapha Library SPY is totally not effective because 
the limited openings are been covered with curtain walls. 

 
Recommendation 
The specific approach and design of ecologically conscious building will vary base on the 
building, geographical location and other ecological factors which should be critically 
analysed in the design and the fact should be used throughout the design stage to the 
construction. 
 
Therefore the following are the design criteria or recommendations for effective 
ecological conscious building at large: 

a. Proper site analysis should be carried out to treat all environmental impact from 
the design stage. 

b. During the construction proper supervision should be done in order to implement 
all the decision taken from the design. 

c. Each building should be built to suite its environment. 
d. Renewable energy technique should be used in all building. 
e. Sustainable building materials should be encourage as to suite the environment 

better and it should have effect on both the environment and user. 
f. Waste management techniques should be incorporated in the design of building 

because it reduces the maintenances cost of a facility. 
 
Conclusion 
Although numerous ecological consciousness technique have be adopted and 
implemented over the last decades, the empirical evidence suggest that most of the 
ecological consciousness technique are lacking the five important attribute of sustainable 
architecture and ecological consciousness will always be a problem of library design in the 
foreseeable future.  
 
Based on the findings of our multi-methods research: in order to achieve natural lighting 
and ventilation in academic library design? It is important to consider the site analysis 
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(Climatic and Infrastructural), span of the building, internal partitions, orientation of the 
building, and number of opening, size of opening and position of opening. 
As the priorities for each city in relation to sustainability and development inevitably 
vary, there are no simple, readymade or uniform solutions to ecological conscious design 
problems. However for academic library design the priority should be the attainment of: 
Natural lighting, Natural ventilation, renewable energy, sustainable building materials and 
waste management.  
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