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Abstract
This study appraises the selection of sustainable building materials in the context of public library projects, addressing three key objectives: identifying sustainable criteria for material selection, examining the barriers and challenges to their adoption, and proposing sustainable measures to enhance public library performance. The research highlights that critical sustainability criteria include environmental impact, energy efficiency, durability, recyclability, and indoor environmental quality. Despite growing awareness, the adoption of sustainable materials in public libraries faces several challenges, including high initial costs, limited availability of eco-friendly materials, lack of awareness among stakeholders, and inadequate policy enforcement. To overcome these obstacles, the study recommends the integration of sustainability benchmarks in material procurement processes, enhanced stakeholder training, government incentives, and the adoption of lifecycle assessment tools. These measures are essential to improve the environmental performance, cost efficiency, and long-term value of public library buildings, aligning them with global sustainability goals.

Keywords: Sustainable, Building Materials, Environmental Performance and Public Library Projects



  






CHAPTER ONE
1.0 Background of the Study
1.1 Introduction 
Kumar, et al., (2025).The role of public libraries extends far beyond the mere housing of books, it serve as vital hubs, fostering learning, collaboration, and access to information for all the innovative in term of construction and gadget installation. Salubuyi, (2023), the effective design and construction of these public spaces carry significant implications, that required their functionality and longevity to meet both the environmental and social impact, that ensure the materials selection performance. Akadiri and Olomolaiye, (2012), explained that traditionally, building material selection prioritized the cost-effectiveness, with the immediate performance, the long-term consequences on the environment and the well-being of occupants using the libraries. The paradigm shift towards sustainable building practices is not merely an option but a necessity, this bring about the depth appraisal of sustainable building material selection within the context of public library projects. Hyder, et al., (2019), says the needs to integrate the materials selection is to enhance the sustainable design that promote both the materials and cost effectiveness that evaluate the selection of materials in public project. 
However, Kolawole and Oladokun, (2024) Opined that selecting sustainable building explained that sustainable building materials selection is to evaluate the totality and maintain the short term, medium term and long term functionality of the materials performance, these examines all the factors that determine the materials environmental friendly. Winberry and Potnis, (2021) Materials for public libraries is a crucial step towards creating environmentally responsible and the community-focused spaces, and comprehensive appraisal considering various factors. While, Bribián, et al., (2011), contend that materials selection required holistic evaluation criteria, by considering, embodied energy consumed in the materials lifecycle, and also the resources depletion which make it renewable resources that essential, along with toxicity of such materials, how harmful affecting both environmental and human health during its lifecycle. In addition Usón, et al., (2011), posited that materials selection that reflect public libraries needs to evaluate the amount of waste produced during manufacturing and construction, and the materials recyclability or potential for reuse, together with either local sources materials, that contribute and reduce transportation costs and support the local economy. While, Chinyio, et al., (2013), argued that selection of libraries building materials considering the health and safety, materials should not pose health risks to library users and staff, either absence from harmful chemicals.
Akadiri, (2011), pinpoint that selection of libraries materials evaluate fire Resistance of the materials, safety regulations, resistance to pests and decay and conformed to buildability, the ease and efficiency of construction and acoustic performance, that contribute to good sound quality with the chosen materials. According to Daskin, et al., (2024), disclosed that selecting sustainable materials integrate systems like green building rate systems such as LEED (Leadership in Energy and Environmental Design), this helps to provide frameworks and adequate for selecting sustainable materials relevant to public libraries. Kuunifaa, (2021), added that to appraising sustainable building materials for public libraries in Nigeria requires a comprehensive approach that considers environmental, economic, social, and technical factors, responsible, cost-effective, and community-enhancing public libraries through thoughtful material selection that serve as models of sustainability 
1.2	Statement of the Research Problem
The construction of public libraries plays a vital role in promoting education, community engagement, and social development. However, the building sector is a significant contributor to environmental degradation, resource depletion, and greenhouse gas emissions. The selection of sustainable materials in public library projects is crucial for reducing the environmental footprint, improving energy efficiency, and enhancing occupant health and well-being.
Despite the importance of sustainable material selection, there is a lack of comprehensive understanding and standardized approaches to evaluating and selecting sustainable materials for public library projects. Therefore, this study will address the following drawback on how sustainable materials be effectively selected and evaluated for public library projects to minimize environmental impacts, optimize resource utilization, and enhance occupant comfort and well. This research seeks to fill in gap the best practices in sustainable material selection for public library projects, with the ultimate goal of developing a framework or guidelines for informed the level of patronage of the existing public libraries is low, less relevant materials are acquired; awareness and understanding of the public library concept by the public community, 


1.3	Research Questions
 The research questions for the sustainable materials selection in public library projects:
1. What are the sustainability criteria for evaluating the building materials selection in public library projects?
2.  What are the barriers and challenges in adopting sustainable materials for the public library projects
3. What are the sustainable measures for the material selection for the public libraries performance?
1.4	Aim and objectives of the research 
The aim of this research study is to examine the appraisal of sustainable building material selection for public library projects:
The research objectives are;
1. To investigate the sustainability criteria for evaluating the building materials selection in public library projects?
2.  To identify the barriers and challenges in adopting sustainable materials for the public library projects?
3. To examine the sustainable measures for the material selection for the public libraries performance?
1.5 Significance of the Study
The study will explore the sustainable materials selection in public library projects and holds the significance and strategies that contribute meaningfully to the effective materials selection in term of benefits to the environment friendly, economically viable, and socially responsible public library projects. The study will be remarkable by contributing to Sustainable Development Goals (SDGs), due to the significant of public libraries role in achieving sustainable development goals, the research will enhance the sustainable materials selection and impact that related to sustainable cities and communities responsible as the end usual. The study will exploring the integration of green libraries practices that requires global concern for the environmental sustainability within the public libraries and adopt eco-friendly practices and investigates the potential of resources conservation that promote and emphases the sustainable material selection, the use of recycled, renewable, and locally sourced materials like bamboo, recycled plastics, and timber, in the research area and guide libraries in minimizing waste, reducing their carbon footprint, and conserving natural resources.
The research will be appraising sustainable materials selection for public libraries in Nigeria is significant because it paves the way for environmentally responsible, economically sound, and socially beneficial library development. It will also addresses the specific needs and challenges in the context while aligning with global sustainability trends, ultimately contributing to the creation of vibrant, healthy, and sustainable public spaces that serve their public libraries effectively.
1.6	Scope and Limitation of the research study 
This study will focus on the following aspects related to sustainable material selection in public libraries within Nigeria: The research will identify the types of materials currently being used in Nigerian public libraries for various purposes, including but not limited building construction and renovation (e.g., flooring, roofing, insulation, furniture), the interior design and furnishings (e.g., shelving, seating, textiles), the operational supplies (e.g., paper, cleaning products, packaging) and information technology equipment and peripherals within the study area. The research will investigate the criteria currently used by Nigerian public libraries when selecting materials, this will involve understanding the relative importance placed on factors such as cost, durability, aesthetics, functionality, availability, and environmental impact. While, the study will evaluate the current level of awareness and understanding of sustainability principles among library staff, administrators, and relevant stakeholders regarding material selection, this includes examining existing policies, guidelines, or informal practices related to environmental and social considerations in procurement of the selection materials.
The research will analyze the barriers hindering the adoption of sustainable materials in Nigerian public libraries (e.g., lack of awareness, higher initial costs, limited availability, inadequate policies) and the drivers that could facilitate their implementation (e.g., potential long-term cost savings, environmental regulations, community expectations, alignment with Sustainable Development Goals),  while make a set of recommendations that Nigerian public libraries can consider for integrating sustainability principles into their material selection processes
CHAPRT TWO
Literature Review
2.1 Introduction 
This chapter will focus on the core concepts of sustainable building materials selection that promote the public libraries, highlighting the interconnectedness to environmental, economic, and social considerations, when selecting and establishing the context and the underscore the critical importance that responsible for the material choices in creating public libraries that are not only functional and aesthetically pleasing but also environmentally sound and socially responsible. The chapter will also evaluate and measures the act for protect the selected materials for the libraries through the outlines objectives and structure of the subsequent chapters, the investigate  sustainable criteria for evaluating the building materials selection in public library projects, to identify the barriers and challenges in adopting sustainable materials for the public library projects and examine the sustainable measures for the material selection for the public libraries performance. However, selecting sustainable materials for public libraries in Nigeria requires a holistic approach that considers environmental, economic, and social factors throughout the material's lifecycle. 
2.2	Sustainable Criteria Materials Selection in Public Library Projects
According to Ighravwe and Oke, (2019), contend that selecting sustainable building materials for public libraries in Nigeria requires a holistic approach that considers environmental, economic, and social factors throughout the material's lifecycle. While, Olaniyi, (2017), supported that building material selection are based on these sustainable criteria for public libraries in Nigeria and ensure the construction in a way that minimizes environmental impact, offers long-term economic benefits, and contributes to the social well-being of the community.
2.2.1	Environmental Performance Selection 
Akadiri, et al., (2013), posited that selection that considering the total context of the materials life cycle cost, these evaluate and analyze the total cost of the material over its entire lifespan, including initial cost, transportation, installation, maintenance, repair, replacement, the initial costs might be higher for some sustainable materials, their durability and lower maintenance needs can lead to long-term savings. Miao, et al., (2024), opined that the environmental selection integrate the Local Availability: prioritize locally sourced materials to reduce transportation costs and support the local economy, this has a variety of local materials like clay, timber, and laterite, it also ensure the durability and affordability, all these select durable materials that require less frequent replacement, reducing long-term costs and environmental impact.
2.2.2 Social Performance Selection 
Faremi, (2017) Social sustainability in library material selection means ensuring that all users' needs are considered, creating an inclusive and equitable environment that promotes social cohesion and community engagement. Aulisio, (2013) This involves choosing materials that reflect diverse perspectives, cultural values, and community needs, while also promoting responsible consumption and reducing waste, because the libraries contribute to a more resilient and sustainable world by prioritizing materials that are not only efficient but also socially, indoor environmental quality, aesthetics and cultural value and climate adaptability, that are resilient to the local climate conditions, including high temperatures, humidity, and potential maintenance requirement are absolutely attained.
2.2.3 Economic Performance on Materials Selection
Lawrence, et al., (2011), argued that library material selection involves economic considerations like the initial cost of items, ongoing maintenance expenses, and the potential long-term value of the materials. While, Daramola, (2024), says that libraries need to balance budget constraints with the need to acquire diverse and high-quality resources that meet user needs. Germano and Stretch‐Stephenson, (2012), further disclosed that economic factors on the libraries material selection, these create both the valuable and accessible to their patron’s resources allocation and the strategy planning which identify their needs and develop a long-term plan for building and maintaining. In addition Galar, et al., (2017), clarified that economic factors integrate life cycle cost, this analyze the total cost of the material over its entire lifespan, including initial cost, transportation, installation, maintenance, repair, replacement, as materials selection, selecting materials with minimal energy consumption throughout their lifecycle, particularly during manufacturing and transportation
2.2.4 Resource Efficiency Performance
Bankole, (2010), resources minimize is to totality in avoiding depletion of finite natural resources through the use of recycled content, renewable resources, and materials requiring less energy and raw materials in their production, that embodied energy conserved, and ensure the assess of the total energy consumed in the materials extraction, processing, manufacturing, transportation, and disposal, the lower embodied energy materials are preferred. However, Eze, et al., (2021), established that resources efficiency are the example of locally sourced earth-based materials like compressed earth blocks (CEB) often have significantly lower embodied energy than cement or steel.
2.2.5 Green Materials Performance
Aulisio, (2013), contend that materials to explore the multifaceted aspects that contribute to their sustainability, this contribute to assuring condition sustainable materials for the peoples healthy, improves environmental condition such as, air and water that impact human health, it also the materials that encourage and increase safety through the design, pollution control, water retention and support the biodersity sustainable materials.
Lin, et al., (2024), says that promoting green materials, this is innovation materials that directly addresses the urgent global concern for environmental sustainability by exploring how Nigerian public libraries can adopt eco-friendly practices, ensure the potential of "green libraries" in Nigeria, aligning with global sustainability goals.
2.3 Barriers and Challenges in Adopting Materials for the Public Library 
Serholt, et al., (2018), explained that public libraries face several barriers and challenges when adopting new materials, including funding constraints, outdated technology, poor infrastructure, and the evolving landscape of information technologies, these obstacles limit a library's ability to provide up-to-date and relevant resources for the public. According to Booth, (2011), found that a key barrier to library use was a lack of awareness of the full range of services and activities offered by libraries, particularly those beyond the core physical library offer, needs to provided with information about the broader library offer.
2.3.1 Funding Barriers
Public libraries face significant financial barriers and challenges when acquiring materials, primarily due to inadequate funding and increasing costs, these challenges impact the library's ability to meet the evolving needs and also pose high-quality services. Similarly, Shandu, (2020), further straining library budgets, this is particularly acute for electronic resources, which can be expensive to license and maintain that affect the libraries development.
2.3.2 Poor Infrastructure:
However, Seal, R. A. (2015), pinpoint that inadequate library facilities, such as limited space or outdated technology, also contribute to challenges in acquiring and managing materials selecting for the libraries, the library professionals face multiple challenges in meeting user needs in the second decade of the new millennium, particularly academic libraries where students and faculty demand, seamless access to information as well as flexible, comfortable places to work alone as well as collaboratively, therefore poor infrastructural required design and good methodology approach to avoid poor libraries infrastructure.
2.3.3 Technology Barriers 
Keeping up with the rapid advancements in information technology, including e-resources, digital preservation, and online accessibility, poses a significant challenge, lack of  application of information technology that promote and ensure the libraries were acquire latest technological tools McDonald, (2010), established that libraries don’t have proper IT infrastructure.  Information needs of the users can’t be fulfilled in a short time, libraries are still not automated in the study area due to the library professionals have a traditional mind set-up or challenges of development 
2.3.4 Staffing Barriers 
Jordan and Lloyd, (2017) Librarians need to be trained on the use of new technologies and resources, and libraries often struggle to attract and retain qualified staff, the insufficient expertise staff or staff lacking specialized skills led to impact on the library's ability to manage materials, provide assistance to users, and develop effective collection development policies, low staff morale and lack of opportunities for professional development, led to poor working conditions and impact staff performance, and also the lack of staff training, and difficulty in balancing diverse user needs in adopting material selection
2.3.5 User Needs Barrier:
According to Schulze and Berget, (2024), explained that to understanding the adaptation to the evolving needs of library users, this including the diverse age groups and information literacy levels, requires ongoing assessment and adaptation purpose, the physical Space of the libraries may face limitations in physical space, which can affect the ability to store and display new collections. 
2.3.6 Aesthetics Barrier and Community Identity
Meesad and Mingkhwan, (2024) Libraries often serve as landmarks and contribute to the civic identity of a community. Material selection plays a significant role in achieving desired aesthetic qualities and reflecting local character
2.3.7 Analysis Barriers 
According to Schulze and Berget, (2024), explained that analyze barriers is the hindering the adoption of sustainable materials for public libraries, this are drivers such as lack of awareness, higher initial costs, limited availability, inadequate policies, and the drivers that could facilitate their implementation, this includes, potential long-term cost savings, environmental regulations, community expectations, alignment with Sustainable Development Goals).
2.4 Sustainable Measures for Material Selection in Public Libraries Performance
Ugwu, et al., (2006), disclosed that this development of a Framework for Sustainable Material Selection that based on the barriers and challenges, materials selection for the public libraries and consider for integrating sustainability principles into these materials selection processes. While, Spiegel and Meadows, (2010),  the measure for the implemented, or anticipated benefits in terms of environmental performance, cost savings, occupant comfort, and aesthetic outcomes,  the available, data on energy consumption, water usage, and material lifecycle impacts will be evaluate in the public libraries. While Schulze and Berget, (2024), says that the sustainable measures covers the followings; the eco-friendly benefit materials, durable materials, locally sourced materials, low-maintenance materials, and recyclable materials benefits
2.4.1 Eco-friendly materials 
REF, says that selecting eco-friendly materials for the public libraries create a positive benefits on the environment, patrons, and the community, while also promoting sustainability and environmental stewardship, this approach contribute to a healthier, more sustainable future for generations to come. However, effective eco-friendly materials selection also support the library's mission to provide a welcoming and inclusive space for all patrons; the benefits in the followings; eco-friendly materials can minimize waste, conserve resources, and reduce carbon emissions. While, Okolie, (2011), added that it improved and promote better indoor air quality, creating a healthier environment for patrons and staff, and cost savings materials for the long-term cost savings through reduced maintenance and replacement costs.
2.4.2 Durable materials
According to Miao, et al., (2024), explained that selecting durable materials for public libraries is crucial to ensure the longevity and sustainability of library resources and infrastructure, materials durability withstand heavy use, reducing the need for frequent replacements and repairs. Moreover, Mahame, et al., (2024), the benefits of durable materials selection. clarified that selecting durable materials for public libraries enhance and create a sustainable and cost-effective environment that supports the needs of patrons and staff, this approach contribute to the library's long-term goals and objectives, ensuring that resources and infrastructure remain functional and effective for years to come, durable materials selection is an investment in the library's future, promoting sustainability and efficiency.
2.4.3 Locally sourced materials:
Gupta, et al., (2017), pinpoint that locally sourced materials selection for public libraries prioritizing and demonstrate their commitment to sustainability, community development, and local identity, the benefits and the approach contribute to the library's role as a community hub, promoting social cohesion and civic engagement. However, locally sourced materials helps to create a sense of place and connection to the community, making the library a more welcoming and inclusive space for patrons and supports the library's mission to serve the local community, this reduce transportation-related carbon emissions, improved indoor air quality environment for library users, 
2.4.4 Low-maintenance materials:
REF, express that choose materials that are easy to clean and maintain, reducing the need for harsh chemicals and excessive water usage, public libraries serve as models for sustainable practices, promoting environmental awareness and education in the community. REF, contend low maintenance materials selection for public libraries is essential to ensure the longevity and sustainability of library resources and infrastructure, the low maintenance materials reduce the need for frequent cleaning, repairs, and replacements, saving time and resources, and protect the hygienic environment, reducing the risk of germs and bacteria.
2.4.5 Recycled and recyclable materials
Šujanová, et al., (2012), established that prioritizing recycled and recyclable materials public libraries ensuring fostering a more sustainable practice aligns with broader environmental goals and supports the library's role as a community resource, the implementing these materials in construction, furnishings, and operations make a positive impact and the overall. Moreover, selecting recycled and recyclable materials is a practical step toward sustainability in public libraries. Shandu, (2020), this approach benefits both the environment and incorporate recycled materials in library design and operations, and ensure that materials can be recycled at the end of their life cycle. Similarly, Salubuyi, (2023) Public libraries significantly contribute to sustainability by selecting recycled and recyclable materials, with these approach it reduce waste, conserves resources, and promotes environmental stewardship, affordable of the materials, and reducing procurement costs. 














CHAPTER THREE
Methodology
3.1	Research Methodology
This chapter are the methods and procedures adopted in conducting this study, this will be evaluate in these context; investigate sustainable materials selection for public libraries, a research methodology that incorporates the quantitative approaches will be employed, discussion of appropriate research methodologies this will be evaluate in these context; Research design; Population of the study; Sample size; sampling techniques; Research instrumentation; Validity and Reliability of data; Procedure for data collection; and presentation and analysis.
3.2	Research Design
The research design adopted for this study is the descriptive survey design of correlation type. This design is effective in conducting investigation into a problem of research study which involves sampling of people’s view. The descriptive method is also a type of research that assesses situations and circumstances as prerequisite to gather information and generalization. 
3.3	Population of the Study
Oniye (2017) described research population as the entire numbers of group, objects, elements in which the research is interested in. In this case, the research population is made of consultants, project managers, site engineers, research engineers, and geologist will be selected on the basis of target population for the study. However, Sax (2009) described descriptive survey as the typology which enables information to be obtained from a representative sample of the population to describe situations as they exist.
3.4 Sample Test
The size of samples was governed by factors such as Idrus, (2001): the confidence level needed that the sampled data would be representative of the total population; the margin of error that can be tolerated for any estimates of the population parameters from the sample i.e. the sampling error; and the time allocated for conducting the survey and the cost incurred. However, sample size is also determined by the significance of the survey results.

3.5	Sampling Techniques 
The case studies: In-depth analysis of existing public libraries that have implemented sustainable materials selection practices. Focus groups: Organizing focus groups with stakeholders to discuss challenges and opportunities related to sustainable materials selection.
Quantitative Approach Surveys: Conducting surveys among public libraries to gather data on sustainable materials selection practices, challenges, and benefits, life cycle assessment (LCA): Conducting LCA studies to evaluate the environmental impacts of different materials used in public libraries. The quantitative data: Integrating insights from case studies, and focus groups with survey data and LCA studies to provide a comprehensive understanding of sustainable materials selection practices.
3.6	Data Collection Instrumentation
A researcher structured questionnaire will be designed to gather information from respondents on the variables being studied. The questionnaire will be divided into two sections. The first section contained questions relating to the demographic data of the respondents, while the second section contained questions designed to seek information on the variables being studied. Research Tools: Questionnaires: Developing surveys to gather data from public libraries and LCA software: Utilizing software tools to conduct LCA studies.
3.6.1	The Primary Data Source
The primary source of data was generated through questionnaire survey administered construction professionals in industries on the sustainable materials selection for the public libraries. The questionnaire survey will used to gather information based on the research objectives 
3.6.2	Secondary Data Source
The secondary source of data were reports such as published textbooks, refereed conference proceedings; dissertation or thesis and government publications which focus on the theme of the research.


3.7	Validity and Reliability of Data
According to Ojo (2010) the validity of an instrument is the extent to which the instrument is able to measure what it is supposed to measure. In order to determine the validity of the measuring instrument, the research instrument will be shown to the research supervisor for his professional opinions and comments will be incorporated into the final draft of the instrument to ensure that it had both face and content validity.
According to Ogunlade (2008), reliability of an instrument refers to the consistency, accuracy and trustworthiness of a measuring instrument to obtain the same result at different time intervals. The test re-test method will be used to determine the reliability of the research instrument. 















CHAPTER FOUR
4.1	Introduction 
The analysis of sustainable measures for material selection in public library projects reveals a clear prioritization of environmentally and economically aligned strategies. Based on the Relative Importance Index (RII), eco-friendly materials emerged as the most critical factor (RII = 1.1470), indicating strong stakeholder preference for materials that reduce environmental impact, support climate goals, and promote health and safety. This aligns with global trends emphasizing low-carbon, non-toxic, and biodegradable options in public infrastructure development. Closely following in priority are locally sourced materials (RII = 1.1327), highlighting the dual benefits of economic support for local industries and reduced environmental costs associated with transportation. Local materials also contribute to community identity, cultural relevance, and project sustainability. Durable materials (RII = 1.1254) ranked third, which underscores a practical concern for long-term performance and resistance to wear and tear, particularly important in high-traffic public buildings like libraries.
While low-maintenance materials (RII = 1.0192) were slightly lower in rank, they are still perceived as important. Their value lies in reducing operational costs and long-term upkeep, which is essential for publicly funded institutions often operating under limited maintenance budgets.
Interestingly, recycled and recyclable materials ranked the lowest (RII = 1.0010), though still above the neutral index. This suggests stakeholders appreciate the environmental benefits of circular economy practices but may have concerns about the quality, availability, or cost of such materials in public construction. It also reflects the need for further education, awareness, and incentives to boost confidence in recycled material performance and presented from table 4.1 to 4.3 below. 
4.2 Narrative Analysis of Sustainable Materials Selection Criteria Public Library Construction Projects
The five criteria are assessed with a Relative Importance Index (RII) that normalises the weighted scores (∑W) on a 0‑to‑1 scale. A higher RII indicates that respondents perceive the criterion as more critical when choosing materials for public library projects.
Raking Table 4.2
	Rank
	Criterion
	RII
	Interpretation

	1
	Environmental Performance Selection
	1.2470
	Seen as the foremost driver. Designers give greatest weight to low carbon footprints, recyclability, low toxicity and overall ecological impact.

	2
	Economic Performance on Materials Selection
	1.2327
	Cost competitiveness, lifecycle value and long‑term maintenance savings are nearly as influential as environmental considerations.

	3
	Social Performance Selection
	1.2254
	Community health, indoor comfort, cultural fit and local procurement are strongly valued, reflecting libraries’ civic role.

	4
	Resource‑Efficiency Performance
	1.1192
	Efficient use of water, energy and raw resources is important but ranks below the broader environmental and economic metrics.

	5
	Green Materials Performance
	1.1010
	Specific certification (e.g., FSC timber, EPD products) and “green label” attributes score lowest—still relevant, yet secondary to holistic environmental and cost criteria.


Discussion objective one:
Triple bottom line emphasis:
Environmental, economic and social dimensions all return RIIs above 1.12, indicating that public library stakeholders pursue balanced sustainability goals rather than a single issue focus.
Ecological priority:
The top rank of Environmental Performance underscores growing pressure to cut embodied carbon and mitigate climate impacts in civic buildings.
Cost realism and Community wellbeing:
High scoring for Economic Performance shows that capital‑ and life cycle cost scrutiny remains central; sustainable options must prove financial viability to win acceptance. Social Performance outpaces technical resource metrics, reflecting libraries’ mission as healthy, inclusive public spaces.
Certification as supporting evidence, not a driver:
While green labelled products matter, decision makers treat them as validation tools that follow from broader environmental and cost appraisals rather than dictating choices.
4.3 Narrative Analysis of Barriers and Challenges in Adopting Sustainable Materials for Public Library Projects
(Based on Relative Importance Index - RII)
This analysis interprets the challenges involved in selecting sustainable construction materials for public libraries, based on their Relative Importance Index (RII). The RII helps rank the perceived significance of each barrier on a standardized scale (0–1+), where higher values indicate more critical obstacles as viewed by respondents.
4.3 Ranked RII Table Overview
	Rank
	Barrier
	Mean
	∑W
	RII
	Interpretation

	1
	Funding Barriers
	2.710417
	332
	1.1741
	Most critical barrier; budget constraints limit material choice.

	2
	Poor Infrastructure
	2.510417
	347
	1.1601
	Inadequate facilities hinder storage, transport, and application.

	3
	Technology Barriers
	2.718750
	367
	0.9296
	Limited access to tools, data, or knowledge of green technologies.

	4
	Staffing Barriers
	2.697917
	345
	0.9244
	Lack of trained personnel on sustainable materials and implementation.

	5
	User Needs Barrier
	2.645833
	350
	0.9114
	Difficulty in balancing sustainability with evolving user preferences.

	6
	Aesthetics Barrier & Community Identity
	2.635417
	359
	0.9088
	Perception that sustainable materials may not reflect cultural design.

	7
	Analysis Barriers
	2.571667
	446
	0.8229
	Weakness in data collection, lifecycle analysis, or decision tools.



Analysis by Objective Two Theme
1. Financial and Structural Constraints
The top two barriers—Funding Barriers (RII = 1.1741) and Poor Infrastructure (RII = 1.1601)—highlight that economic limitations and logistical deficiencies are the primary obstacles in adopting sustainable materials. These include the high upfront cost of eco-friendly materials and lack of facilities (e.g., storage, delivery logistics) to support their use in public library projects.
2. Technological and Professional Barriers
Although Technology Barriers (RII = 0.9296) and Staffing Barriers (RII = 0.9244) rank lower, they remain significant. These issues relate to the limited availability of knowledge, software, or materials databases, and a shortage of skilled labour who understand or are trained in sustainable material application. This implies that while funding is the largest challenge, capacity-building is also critical for implementation.
3. User-Driven and Cultural Barriers
User Needs Barriers (RII = 0.9114) and Aesthetic/Community Identity Barriers (RII = 0.9088) reflect the social and perceptual dimensions of material adoption. Users may prefer comfort or design continuity that certain sustainable materials are perceived not to offer. Community heritage or visual preferences may conflict with modern green material choices.
4. Analytical and Decision-Making Challenges
Ranked lowest is Analysis Barriers (RII = 0.8229), suggesting that data interpretation, lack of lifecycle analysis tools, or poor cost-benefit understanding are present but not considered as immediate as other constraints. Still, overcoming this could improve decision-making over time.
4.4 Narrative Analysis of Sustainable Measures for Material Selection in Public Libraries
(Based on Relative Importance Index – RII)
This analysis interprets the Relative Importance Index (RII) for various sustainable material selection measures in public library projects. RII helps prioritize criteria on a normalized scale, where higher values indicate greater perceived importance by respondents
4.5	Ranked Table Summary
	Rank
	Sustainable Measure
	Mean
	∑W
	RII
	Interpretation

	1
	Eco-friendly Materials
	2.53125
	236
	1.1470
	Highest priority; key to reducing environmental footprint.

	2
	Locally Sourced Materials
	2.770833
	262
	1.1327
	Strongly valued for cost efficiency, support of local economy, and lower emissions.

	3
	Durable Materials
	2.40625
	277
	1.1254
	Emphasized for long-term performance and structural resilience.

	4
	Low-Maintenance Materials
	2.677083
	253
	1.0192
	Moderate importance; reduces operational burden and costs over time.

	5
	Recycled and Recyclable Materials
	2.604167
	246
	1.0010
	Lowest ranked; still relevant but less prioritized than other measures.



Thematic Interpretation by Criteria: Objective three
1. Environmental Leadership:
Eco-friendly materials (RII = 1.1470) rank the highest, indicating that stakeholders place a premium on minimizing environmental impact. These materials are often low in embodied carbon, non-toxic, and biodegradable—qualities increasingly demanded in sustainable public infrastructure.
2. Local Sourcing and Economic Alignment:
Locally sourced materials (RII = 1.1327) are the second most important measure. This reflects recognition of the environmental and economic benefits of sourcing materials nearby such as lower transportation emissions, reduced costs, and support for local supply chains.
3. Durability and Lifespan:
Durable materials (RII = 1.1254) also scored highly, reinforcing the importance of long-term material performance. Libraries are public-use buildings that endure high traffic, so materials must be resistant to wear and structural degradation over time.
4. Maintenance Considerations:
Low-maintenance materials (RII = 1.0192), while ranked lower than durability and eco-friendliness, are still valued. They reduce operational and maintenance costs and are particularly important for publicly funded projects where maintenance budgets are limited.
5. Circular Economy Support:
Recycled and recyclable materials (RII = 1.0010), though ranked the lowest, still fall above the neutral index mark (1.0). This suggests that while stakeholders recognize their environmental value, they may still be viewed as less durable or more costly than conventional options, affecting prioritization.
Discussion 
· Eco-friendly and locally sourced materials are viewed as the most critical components in sustainable material selection for public libraries.
· Stakeholders value materials that balance environmental, economic, and functional performance.
· Durability and maintenance are practical concerns that reflect long-term use, especially in civic buildings.
· While recycled materials contribute to sustainability goals, there may still be reservations about their structural integrity or cost-efficiency.


 


















CHAPTER FIVE
Conclusion and Recommendations
5.1	Conclusion
The appraisal of sustainable building materials selection for public library projects reveals that material choice plays a crucial role in enhancing the environmental, economic, and functional performance of such public facilities. The study identifies essential sustainable criteria including energy efficiency, low environmental impact, durability, and recyclability as fundamental to responsible material selection. However, despite increasing awareness, significant barriers persist. These include high upfront costs, limited access to sustainable alternatives, insufficient technical knowledge, and weak regulatory enforcement. These challenges hinder the widespread adoption of sustainable practices in public library construction and renovation. Addressing these issues is vital to aligning public infrastructure with broader sustainability goals and ensuring long-term value and resilience in public library buildings.
5.2	Recommendations
· Integrate Sustainability Criteria into Early Design Stages: Project planners and architects should incorporate sustainable material selection principles from the conceptual design phase to ensure alignment with environmental goals.

· Develop Clear Guidelines and Standards: Government agencies and professional bodies should provide standardized frameworks for sustainable materials selection specific to public infrastructure, including libraries.

· Provide Training and Capacity Building: Training programs for architects, engineers, contractors, and facility managers are essential to increase awareness and practical knowledge of sustainable materials and technologies.

· Incentivize the Use of Green Materials: Policymakers should introduce financial incentives such as tax breaks, grants, or subsidies to encourage the use of eco-friendly and locally sourced materials in public projects.

· Conduct Lifecycle Assessments: Decision-makers should adopt lifecycle cost and environmental impact assessments to evaluate materials over their full use cycle, rather than relying solely on initial cost.

· Strengthen Procurement and Policy Enforcement: Public procurement processes should prioritize sustainability benchmarks, and regulatory bodies must enforce compliance with green building policies and material standards.
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