Green Libraries in Ghana: Evaluating The Effectiveness and Challenges of
Environmental Sustainability Efforts

ABSTRACT

Aims: Public libraries are integral to community development, offering access to information, education,
and cultural resources. In response to the imperative of environmental responsibility, libraries are
increasingly adopting sustainable practices to reduce their ecological footprint. This paper identified the
environmental sustainability initiatives, assessed their effectiveness and explored the challenges faced by
public libraries in implementing environmental sustainability initiatives

Methodology: This study employed a positivist research paradigm and survey design to investigate
environmental sustainability initiatives in eleven geographically diverse public libraries in Ghana. Utilizing
purposive and stratified random sampling, 70 library staff members were surveyed through tailored
closed-ended questionnaires. The analysis focused on identifying the initiatives, assessing their
effectiveness, and exploring implementation challenges. Statistical analysis was conducted using ANOVA
to evaluate the study objectives, ensuring a rigorous examination of the data collected from library staff
experiences with sustainability initiatives

Results: The research findings indicate that gender does not significantly affect staff involvement in
environmental sustainability initiatives in libraries, but age, education, job roles, and experience do.
Younger, more educated individuals in specific roles showed greater participation. Varied perceptions
about sustainability initiatives were noted among different demographics. This study identified critical
challenges faced by libraries in implementing environmental sustainability initiatives. Financial constraints
emerged as a predominant barrier (F-statistic = 12.909, P = 0.00). Insufficient staff training and
awareness also hindered efforts (F-statistic = 9.834, P = 0.00). Limited management support (F-statistic =
7.739, P = 0.00) and resistance to change (F-statistic = 14.466, P = 0.00) further impeded progress.
Inadequate infrastructure was a significant challenge (F-statistic = 21.486, P = 0.00), emphasizing the
need for investment in sustainable technologies.

Conclusion: The environmental sustainability initiatives in Ghana’s public libraries demonstrate a
commitment to green practices and community engagement. By implementing tailored awareness
campaigns, continuous staff training, and inclusive policies, libraries can effectively promote eco-friendly
behaviors. Addressing challenges such as financial constraints and infrastructure limitations will further
enhance their role in fostering sustainable development.

Keywords: Green Libraries, Environmental Sustainability, Public Libraries, Ghana, Eco-friendly Practices, Sustainable
Development, Green Information Services, Climate Change Mitigation.



1. INTRODUCTION

Public libraries are pivotal in providing communities with access to information, education, and cultural resources
(Masenya & Ngulube, 2019). Recognizing the need for environmental responsibility, libraries are increasingly adopting
sustainable practices to minimize their ecological footprint (Beutelspacher & Meschede, 2020). Environmental
sustainability is paramount in addressing climate change, conserving biodiversity, and ensuring ecosystem well-being for
future generations (Morelli, 2011). This concept integrates environmental, social, and economic dimensions, necessitating
a balanced approach (Whang & Kim, 2015).

In libraries, environmental sustainability is a significant concern. Libraries contribute to sustainability through eco-
conscious collections, tools, and events, impacting social, economic, and environmental dimensions (Beutelspacher &
Meschede, 2020). Libraries, as educational hubs, promote green literacy and sustainable knowledge, making them
essential in advocating for eco-friendly practices (Zobundzija & Dolagek-Alduk, 2021). Their role aligns with the UN 2030
Agenda for Sustainable Development, positioning libraries as agents of change in addressing global sustainability
challenges (Zobundzija & Dola¢ek-Alduk, 2021).

The library landscape in Ghana serves as an important resource for education, cultural preservation, and community
development. It encompasses various types of libraries, including national, academic, public, and community libraries,
contributing to access to information and educational support. Public libraries, managed by the Ghana Library Authority
(GhLA), play a pivotal role in promoting literacy, lifelong learning, and community development. They offer free access to
diverse resources and services, including books, multimedia materials, and educational programs for all ages. Public
libraries also function as community hubs, hosting cultural events, workshops, and exhibitions.

In Ghana, environmental challenges like climate change and pollution persist, and public libraries have the potential to
address these issues through education and community engagement (Fonseca et al., 2011). However, the current state of
environmental initiatives in Ghanaian public libraries remain poorly understood due to limited data and research (Fonseca
et al., 2011). This research aims to fill this gap by addressing the lack of empirical analysis regarding libraries’ role in
democratic and sustainable public spheres (Audunson et al., 2019). it explores the challenges faced by Ghanaian public
libraries, including financial constraints and lack of awareness, hindering the implementation of sustainable practices.
Moreover, there is the need for more research on the opportunities and challenges faced by libraries in enhancing
community resilience, especially in the context of disaster recovery (Veil & Bishop, 2014). The rationale of the study is to:

1. Identify the environmental sustainability initiatives implemented in public libraries.

2. Assess the effectiveness of environmental sustainability initiatives in public libraries.

3. Explore the challenges faced by public libraries in implementing environmental sustainability initiatives.

Sustainable Development Goals (SDGs) framework

The Sustainable Development Goals (SDGs) framework, established by the United Nations in 2015, is a global initiative
aimed at promoting sustainable development (Kardung et al., 2021). This framework encompasses three dimensions and
addresses a wide range of issues related to sustainability, development, and environmental considerations (Griggs et al.,
2014). The SDGs consist of 17 goals that cover various aspects such as poverty reduction, environmental protection, and
economic growth (Baumgartner, 2019). These goals are interconnected and aim to achieve a balance between social,
economic, and environmental sustainability (Chen & Tsou, 2006).

Below is a list of the 17 SDGs:

No Poverty

Zero Hunger

Good Health and Well-being

Quality Education

Gender Equality

Clean Water and Sanitation

Affordable and Clean Energy

Decent Work and Economic Growth

Industry, Innovation, and Infrastructure

10. Reduced Inequality

11. Sustainable Cities and Communities

12. Responsible Consumption and Production

13. Climate Action

14. Life Below Water

15. Life on Land

16. Peace, Justice, and Strong Institutions

17. Partnerships for the Goals

CoNoOA~ONE



The SDGs provide a comprehensive and integrated approach to sustainable development, emphasizing the need for
objective targets and indicators to monitor progress effectively (Kharrazi et al., 2016). They serve as a guiding framework
for various sectors, including health, business, and education, to align their strategies with sustainable development
objectives (Ghosh, 2020; Mayer-Foulkes et al., 2021; Owens, 2017). The SDGs have also been integrated into
organizational strategies, reporting frameworks, and policy initiatives to drive sustainable practices and stakeholder
engagement (Bredebach & Rdsner, 2022; Liyanage et al., 2021).

Furthermore, the SDGs play a crucial role in shaping international policies and agreements related to sustainability and
climate change (Hensher & McGain, 2020). They are instrumental in promoting sustainable finance, health care
sustainability, and disaster risk reduction efforts worldwide (Perera et al., 2018). The SDGs have been recognized as a
key driver for transforming financial systems towards sustainability and aligning with global climate goals.

Overview of Green Libraries

Green libraries are a concept that has gained momentum in the past few decades, with a focus on environmental
sustainability and resource efficiency (Fedorowicz-Kruszewska, 2020). The Green Library Movement emerged in the early
1990s, with libraries aiming to reduce their environmental impact by greening library buildings, operations, practices, and
providing green services (Mwanzu et al., 2023). This movement has been a response to the increasing global
environmental awareness and the need for sustainable practices in various sectors, including libraries (Mohiuddin et al.,
2018).

Early adopters and pioneers of sustainable library practices have played a crucial role in the historical development of
green libraries worldwide. These pioneers have been instrumental in promoting increased environmental awareness and
ecological sustainable design as well as services in everyday library practices (Kang, 2020). The Green Library, as an
idea and project, was launched in Croatia by the Librarian Association of Istria in 2011, indicating the global nature of the
movement (Zobundzija & Dolagek-Alduk, 2021).

The progression of green library initiatives has been influenced by the growing environmental knowledge and awareness,
as well as changing attitudes toward "green consumption" in emerging countries’ markets (Mohiuddin et al., 2018).
Libraries have been recognized as crucial in extending the agenda of promoting environmental practice, and they are in
an excellent position to be both an ecological operator and promoter of environmental awareness (Dada, 2021).
Furthermore, the recent movement towards greening library buildings, collections, services, operations, and outreach has
been well covered in literature, indicating the increasing attention to sustainability in library practices (Jankowska et al.,
2014).

Public Libraries in Ghana

Public libraries in Ghana play a crucial role in providing access to information, promoting literacy, and supporting lifelong
learning among the population. Ghana, located in West Africa, has a network of public libraries that serve both urban and
rural communities. These libraries are essential in bridging the digital divide, fostering a reading culture, and supporting
educational development in the country.

The Ghana Library Authority (GLA) oversees the management and development of public libraries across the country.
The GLA was established in 1950 and has since been instrumental in expanding library services to various regions in
Ghana. The GLA operates under the Ministry of Education and works closely with local governments to ensure the
effective functioning of public libraries.

Public libraries in Ghana offer a wide range of services and resources to meet the diverse needs of their users. These
services include lending of books and other materials, access to computers and the internet, reference services, literacy
programs, and cultural events. Public libraries also serve as community hubs where people can gather for meetings,
workshops, and other activities.

In terms of infrastructure, public libraries in Ghana vary in size and facilities. Some libraries are housed in purpose-built
structures with modern amenities, while others operate in more modest settings. Despite challenges such as limited
funding and resources, Ghanaian public libraries strive to provide a welcoming and conducive environment for learning
and research.

Environmental Sustainability Initiatives in Libraries

The initiatives from libraries around the world have increasingly focused on implementing green practices to minimize their
negative impact on the environment. These initiatives encompass a wide range of activities, including energy-efficient
buildings, waste reduction, and the adoption of eco-friendly technologies. For instance, libraries have been undertaking
activities aimed at minimizing their environmental impact since the early 1990s (Fedorowicz-Kruszewska, 2020). One of
the key areas of focus has been the design and construction of energy-efficient buildings. Libraries have been



implementing green building practices, such as the use of sustainable materials, energy-efficient lighting, and the
incorporation of renewable energy sources to reduce their carbon footprint (Jones & Wong, 2016). For example, a case
study in Kenya highlighted the implementation of green initiatives in libraries towards environmental sustainability,
emphasizing the importance of environmental protection on a global scale (Mwanzu et al., 2023).

Waste reduction has also been a significant focus of green library initiatives. Libraries have been implementing strategies
to reduce waste generation and promote recycling. This includes initiatives to minimize paper usage, promote digital
resources, and implement effective waste management practices (Ismail et al., 2022). Additionally, libraries have been
exploring the use of eco-friendly technologies to further enhance their sustainability efforts. This includes the adoption of
energy-efficient technologies, such as smart lighting and heating systems, as well as the integration of digital systems to
reduce the consumption of paper and other resources (Mazlan et al., 2018).

Furthermore, libraries have been actively involved in promoting sustainable practices beyond their physical infrastructure.
They have been formulating wider green strategies to encompass various aspects of their operations and services. This
includes promoting sustainable mobility, increasing ecological purchases, and improving waste management practices
(Baricco et al., 2018). A qualitative case study of Pakistani university libraries highlighted the potential of libraries to
address environmental issues through their work operations, emphasizing the importance of integrating green initiatives
into library practices (Khalid & Batool, 2020).

Benefits of Green Libraries

The implementation of green initiatives in libraries has resulted in numerous positive outcomes and benefits, impacting the
environment, community engagement, and operational efficiency. Libraries that have embraced green practices have
witnessed a reduction in their environmental impact, contributing to the preservation of natural resources and the
mitigation of climate change (Ozoadibe & Obi, 2023). Additionally, the adoption of green initiatives has led to increased
community engagement, as libraries have become hubs for environmental education and sustainability programs,
fostering a sense of environmental stewardship within their communities (Jankowska & Marcum, 2010). Furthermore, the
operational efficiency of libraries has been enhanced through the implementation of green practices, resulting in cost
savings, improved resource management, and the promotion of sustainable technologies (Schmermbeck et al., 2020).

The success stories and lessons learned from libraries with well-established green practices serve as valuable insights for
the broader library community. These libraries have demonstrated the tangible benefits of green initiatives, showcasing
how environmental sustainability can be integrated into library operations and services (Kurbanoglu & Boustany, 2014).
By incorporating renewable energy facilities and green building practices, libraries have been able to preserve archives
and reduce their environmental footprint (Ozoadibe & Obi, 2023). Moreover, libraries have actively engaged in creating
curriculum for sustainability, incorporating sustainability content into information literacy, and building sustainability-related
collections and research guides, thereby promoting environmental education and awareness (Jankowska & Marcum,
2010). The formation of sustainability communities within library associations has further facilitated the exchange of best
practices and the development of collaborative initiatives to advance environmental sustainability (Williams et al., 2015).
Additionally, the positive outcomes of green information systems (IS) usage in organizations, such as reduced resource
consumption and increased compliance with regulations, underscore the potential benefits of integrating green
technologies into library operations (Schmermbeck et al., 2020). Libraries have also played a crucial role in promoting
green practices beyond their physical infrastructure, engaging in community activism, economic development, and social
equity, thereby extending the impact of sustainability efforts beyond their immediate environment (Williams et al., 2015).

Challenges in Implementing Green Practices in Libraries

The adoption of sustainable practices in libraries globally is confronted with various challenges. Mathiasson and
Jochumsen (2022) conducted a review of the research literature on libraries, sustainability, and sustainable development,
highlighting the challenges faced by libraries in adopting sustainable practices. The review emphasized the complexities
and multifaceted nature of these challenges, including financial constraints, limited infrastructure, and cultural factors.
Additionally, Mwanzu et al. (2023) provided insights from libraries in Kenya, shedding light on green initiatives towards
environmental sustainability.

In the Ghanaian public library context, barriers such as inadequate government support and limited infrastructure further
complicate the adoption of sustainable practices (Amoah & Eweje, 2022; Debrah et al., 2020). For instance, inadequate
government support may result in a lack of funding and resources necessary to implement sustainable initiatives
effectively, while limited infrastructure, such as unreliable electricity supply, may hinder the integration of green
technologies and sustainable practices in Ghanaian public libraries (Amoah & Eweje, 2022; Debrah et al., 2020).

A study in Kenya highlighted the importance of exploring how libraries are planning for a sustainable future, shedding light
on the challenges faced by libraries in adopting sustainable practices in the African context (Mwanzu et al., 2023).



Additionally, research on Research Data Management (RDM) strategies for academic libraries in Ghana emphasized the
need to set a national development agenda, indicating the complexities and specific challenges faced by libraries in
Ghana in integrating sustainable practices (Zotoo & Liu, 2019).

2. MATERIAL AND METHODS

This study adopted the positivist research paradigm and utilised a survey research design to achieve its objectives. The
positivist paradigm aligned with the study’s aim to identify, assess, and explore the challenges of environmental
sustainability initiatives in public libraries in a systematic and objective manner. The survey research design was chosen
for its effectiveness in collecting quantitative data from a large and diverse sample, allowing for a comprehensive analysis
of the identified sustainability initiatives. Through structured surveys, the study systematically gathered data on the
effectiveness of these initiatives, providing empirical evidence to evaluate their impact.

The study focused on eleven (11) public libraries in Ghana, namely Sekondi Regional Library, Volta Regional Library,
Agbozume Branch, Accra Central Library, Keta Branch Library of GhLA, Senchi Library, Ada Community Library, Ada
Foah Community Library, Aboasa Community Library, Tsito Library, and Fodzoku ICT Centre & Library. These libraries
were selected based on their diverse geographical locations, representing both urban and rural settings, and their
significance in the Ghanaian public library network.

The significance of these libraries in the Ghanaian public library network stem from their historical importance, community
impact, service provision, and contribution to promoting environmental sustainability initiatives, literacy and knowledge
dissemination in their respective regions. For instance, libraries in coastal areas like Ada Foah Community Library have
initiatives related to coastal conservation and climate change adaptation, while libraries in urban centers like Accra
Central Library focus on waste management and energy efficiency. Libraries like the Sekondi Regional Library, Accra
Central Library, and Volta Regional Library are key players in the national library system, serving as hubs for information
access, educational support, and cultural activities. Additionally, branches and community libraries such as Agbozume
Branch, Keta Branch Library of GhLA, Ada Community Library, Ada Foah Community Library, Aboasa Community Library,
Tsito Library, and Fodzoku ICT Centre & Library are essential components of the public library network, catering to the
specific needs of local populations and fostering a culture of reading and learning at the grassroots level.

By selecting libraries that represent a mix of urban and rural settings, the study can provide a comprehensive overview of
the challenges and opportunities faced by public libraries across different contexts in Ghana. This approach allows for an
analysis of the factors influencing library services, resource allocation, community engagement, and effectiveness in
meeting the diverse information needs of Ghanaian citizens.

The sampling method used in selecting these libraries was a purposive approach that ensured representation across
urban and rural settings, considering factors such as library size, geographic location, and existing sustainability practices.
The researchers aimed to capture a broad spectrum of experiences and challenges faced by public libraries in
implementing environmental sustainability initiatives.

The study’s population comprised of library staff members at the selected public libraries in Ghana. This included
librarians, information specialists, and support staff actively involved in the day-to-day operations and management of
library services. The choice of library staff as the population ensures that the research focuses on individuals directly
engaged in the planning, implementation, and execution of environmental sustainability initiatives within the public library
context. For this study, a sample size of 70 was determined based on the Krejcie and Morgan (1970) table.

A stratified random sampling method was employed to select participants for this study. The population of library staff
across the 11 selected public libraries in Ghana was divided into strata based on their respective library locations.
Subsequently, a proportional number of participants were randomly selected from each stratum, ensuring representation
from various geographical regions. The sampling procedure involved assigning a unique identification number to each
staff member, followed by the random selection of participants based on these identifiers. This method aimed to provide a
diverse and representative sample, allowing for a comprehensive exploration of the perspectives and experiences of
library staff regarding environmental sustainability initiatives and challenges in the Ghanaian public library context.

The study utilised closed-ended questionnaires as the primary data collection tool. The survey questionnaire was tailored
to the needs of the Ghanaian context through a systematic and informed approach. The design of the survey
guestionnaire was informed by a thorough review of previous relevant literature on environmental sustainability practices
in libraries, both within Ghana and in similar contexts globally. By examining existing research studies and best practices
in library sustainability, the researchers were able to identify key themes that are commonly used to assess environmental
sustainability initiatives in library settings. This literature review served as the foundation for developing the survey



guestions, ensuring that they were grounded in established concepts. To ensure the validity and reliability of the
instrument, a pre-test was conducted at the Kehillah Center and Public Library. The pre-test involved administering the
guestionnaire to a small group of participants to identify any ambiguities, inconsistencies, or issues with question clarity.
Experts from the Committee for University Librarians and Deputies in Ghana were engaged to review the questionnaire
for content validity. Their input and feedback were instrumental in refining the questionnaire to ensure it effectively
captured the relevant information related to environmental sustainability initiatives in public libraries. Collected data were
analysed using descriptive statistics to provide an overview of sustainability initiatives and inferential statistics to examine
relationships and differences between variables. The researchers used a one-way ANOVA to analyse the data. This
statistical method helps compare different groups based on their level of involvement in these initiatives, categorized as
not involved, somewhat involved, moderately involved, and very involved. Three main areas were examined: the types of
initiatives, their effectiveness on staff awareness, and the challenges faced by libraries. For each area, the null hypothesis
stated that there would be no significant differences among the groups, while the alternative hypothesis suggested that
differences do exist. This analysis helps understand how libraries engage with sustainability efforts. Ethical
considerations, including informed consent and confidentiality, were maintained throughout the research process.

3. RESULTS AND DISCUSSION

Demographic Characteristics of Respondents

The distribution of respondents in terms of gender, education level, job roles, and experience levels provides valuable
insights into the diversity and composition of the library workforce. Table 1 support and provide context for each of these
findings:

Table 1: Demographic Characteristics of Respondents

Demographic Characteristics of Frequency Percentage (%)
Respondents

Total 70 100
Gender

Male 34 48.6
Female 36 51.4
Educational Qualification

Bachelor’'s Degree 28 40
Master's Degree 42 60
Job Position/Role

Librarian 1 1.4
Assistant Librarian 22 31.4
Library Assistant 34 48.6
Administrative Staff 13 18.6
Years of Experience in the Library Profession

1-5 years 27 38.6
6-10 years 27 38.6
11-15 years 8 11.4
16 years and above 8 11.4
Level of involvement in environmental sustainability initiatives in the library

Not involved 23 32.85
Somewhat involved 12 17.14
Moderately involved 16 22.86
Very involved 19 27.14
Level of awareness of environmental sustainability practices in libraries

Not aware 23 32.85
Somewhat aware 20 28.57
Moderately aware 8 11.4




18.57
8.57

Very aware 13
Highly knowledgeable 6
Source: Calculations Based on Field Survey, 2023

The study’s findings reveal a balanced gender representation (48.6% male, 51.4% female) within libraries, reflecting an
inclusive workforce. Nishii (2013)‘s research underscores the significance of gender diversity, emphasizing its role in
fostering an equitable work environment. Moreover, 60% of respondents possess Master's Degrees, indicating a high
level of education. Gorman (2004) study emphasizes the importance of education in preparing library professionals,
suggesting higher education cultivates specialized skills. In terms of job roles, 48.6% are Library Assistants, 31.4%
Assistant Librarians, 18.6% Administrative Staff, and 1.4% Librarians, indicating a diverse workforce. Experience levels
are evenly distributed: 38.6% have 1-5 years, another 38.6% have 6-10 years, 11.4% have 11-15 years, and 11.4% have
16 or more years, showcasing a mix of novice and experienced professionals in the field. Also, Table 1 illustrated the
distribution of involvement levels in environmental sustainability initiatives within the libraries. The data reveals that
32.85% exhibit no involvement, while 17.14% show minimal participation. However, a significant portion, 22.86%, is
moderately engaged, and 27.14% demonstrate a high level of involvement. This suggests a diverse spectrum of
commitment levels, with a substantial portion actively engaged in sustainability efforts within the library.

Environmental sustainability initiatives implemented in public libraries

A one-way between subjects’ ANOVA was conducted to compare the environmental sustainability initiatives on level of
involvement in environmental sustainability initiatives (Not involved, somewhat involved, moderately involved and very
involved)

The null hypothesis tested was

Null Hypothesis (HO): There is no significant difference in the types and extent of environmental sustainability initiatives
across various public libraries.

Alternative Hypothesis (H1): There is a significant difference in the types and extent of environmental sustainability
initiatives across various public libraries.

Table 2: Environmental sustainability initiatives implemented in public libraries

Variables Not Somewhat | Moderately | Very Total F df | P-
involve | involved involved involve Valu
d d e
Library promotes recycling paper, 2.22+0. | 2.83%£1.03 2.38+1.147 3.37£0.9 | 267+ |6.1 |3, | <0.0
plastic, materials. 6 55* 1.018 | 92 69 | 01
Library adopts energy-saving measures: | 2.83x1. | 4.83+0.389* | 2.38+1.204 3.6810.4 | 3.3x1. | 20. | 3, | <0.0
LED lighting, efficiency. 072 78* 22 77 69 | 00
Library adopts policy: reduce water 2.7440. | 3.33#0.651 | 2.69+0.873 247+1.3 | 276+ | 1.7 |3, | 0.17
usage. 964 89 1.055 | 27 69
Library reduces paper use with digital 3.7+0.6 | 4.25+0.866 | 4.13+£0.957 2.42+1.3 | 354+ |12. |3, |<0.0
resources 35 05* 1.188 [ 831 | 69 | 00
Library staff trained for sustainable 2.87+0. | 3.33+£0.651* | 3.69+0.602 410 344+ | 21. |3, |<0.0
practices. 458* 0.651 | 769 | 69 | 00
Library fosters environmental awareness | 2.61+0. | 2.42+0.515 | 3.19+0.403* | 4+0.816 | 3.09+ |21. |3, | <0.0
via events, programs. 656 * 0.88 853 | 69 | 00
Dedicated team oversees sustainability | 2+0.798 | 2.83+1.03 3.25+0.577* | 3.68+0.4 | 2.89+ | 20. | 3, | <0.0
implementation, monitoring. * 78* 0.986 | 445 |69 | 00
Eco-friendly, biodegradable materials 2.26+0. | 3.33+1.497 | 3.06+0.443 4.32+0.4 | 3.19+ | 18. | 3, | <0.0
used in library supplies. 964* 78* 1.183 | 75 69 | 00
Library promotes eco-friendly 2.74+1. | 3.25+1.545 | 3.56+0.512 4+0* 3.36¢ |51 |3, |<0.0
commuting options for staff. 421 1.155 | 44 69 | 03

Source: Calculations Based on Field Survey, 2023

The environmental sustainability initiatives implemented in selected public libraries, as depicted in Table 2, reflect an effort
towards promoting green practices and reducing ecological footprints within the selected public libraries.

Firstly, the initiative where the library promotes recycling paper, plastic, and materials demonstrates a commitment to
waste reduction and resource conservation. The significant F-value of 6.192 and a very low P-value (<0.001) underscore
the effectiveness of such efforts. By encouraging recycling, libraries contribute to minimizing landfill waste and preserving
natural resources, aligning with broader sustainability objectives. The initiative to promote recycling aligns with existing



literature that emphasizes the benefits of waste avoidance and resource recovery through recycling initiatives (Dunn &
El-Halwagi, 2003). By encouraging recycling practices, libraries contribute to reducing environmental pollution and
minimizing their ecological footprint, which resonates with the SDGs’ call for sustainable cities and communities (Goal 11)
and climate action (Goal 13).

Secondly, the adoption of energy-saving measures, such as LED lighting and efficiency improvements, signifies a
proactive approach towards reducing energy consumption and mitigating environmental impact. With a substantial F-
value of 20.77 and a very low P-value (<0.000), this initiative suggests significant potential for libraries to lower
operational costs and decrease greenhouse gas emissions through energy efficiency practices. Energy-saving measures
in libraries, such as LED lighting and efficiency improvements, are consistent with literature emphasizing energy efficiency
to reduce operational costs and greenhouse gas emissions (Cheshta & Singh, 2023). These measures align with SDG 7
(Affordable and Clean Energy) and SDG 13 (Climate Action), highlighting libraries’ role in promoting sustainable energy
practices (Lendinez-Turén et al., 2023). The statistical significance of energy-saving measures underscores their potential
to lower energy consumption and enhance environmental sustainability, in line with studies advocating for energy
efficiency to combat climate change and reduce environmental impact (Bonsu et al., 2020). By implementing these
measures, libraries can reduce their carbon footprint and set an example for sustainable practices in their communities.

However, the initiative focusing on reducing water usage through policy adoption, while important, appears to have a
relatively lower statistical significance with an F-value of 1.727 and a non-significant P-value (0.17). Nonetheless,
implementing water conservation policies remains critical for sustainable resource management, particularly in regions
facing water scarcity or drought conditions. Existing studies highlight the urgency of water conservation efforts to address
water stress and promote sustainable water management practices (Berrone et al., 2023). This initiative resonates with
SDG 6 (Clean Water and Sanitation), emphasizing the need for efficient water use and conservation to achieve water-
related sustainability goals (Santos & Bastos, 2021).

While the statistical significance may be lower for water usage reduction, the importance of implementing water
conservation policies remains paramount for sustainable resource management. Water scarcity and drought conditions
pose significant challenges globally, underscoring the need for proactive measures to ensure water sustainability and
resilience (Berrone et al., 2023). This initiative aligns with the SDGs’ call for responsible water management and
underscores the interconnected nature of sustainable development goals (Patyal et al., 2022).

Furthermore, the initiative to reduce paper use by leveraging digital resources demonstrates a strong impact, as indicated
by the high F-value of 12.831 and very low P-value (<0.000). By embracing digitalization, libraries not only streamline
access to information but also contribute significantly to reducing paper waste and promoting environmental sustainability.
The adoption of digital resources to reduce paper use in libraries is consistent with existing literature that highlights the
benefits of digitalisation in minimising paper waste and enhancing information access (lkenwe & Udem, 2022). This
initiative resonates with SDG 12 (Responsible Consumption and Production) by promoting sustainable practices in
resource management and aligning with the SDGs’ call for efficient resource utilization.

Staff training for sustainable practices emerges as a highly impactful initiative, with a notable F-value of 21.769 and very
low P-value (<0.000). Training staff in sustainability fosters a culture of environmental responsibility within the library
workforce, facilitating the successful implementation of green initiatives and driving continuous improvement. Existing
studies support the significance of staff training in promoting sustainable practices and environmental awareness within
libraries (Beutelspacher & Meschede, 2020). This initiative resonates with SDG 4 (Quality Education) by emphasizing the
value of continuous learning and capacity building for sustainable development. By investing in staff training for
sustainability, libraries can empower their workforce to champion environmental initiatives and contribute to broader
sustainability goals (Saito et al., 2019). The statistical significance of staff training for sustainable practices underscores its
impact on promoting environmental responsibility and driving positive change within library settings (Ismail et al., 2022).
This initiative reflects a proactive approach towards embedding sustainability principles in library operations and aligns
with the SDGs’ call for education and awareness on environmental issues (Najmurrokhman et al., 2023).

Also, the initiative to foster environmental awareness through events and programs plays a vital role in engaging the
community and promoting sustainability values. The statistically significant impact, with an F-value of 21.853 and very low
P-value (<0.000), suggests that libraries can serve as catalysts for environmental education and community mobilization
towards sustainable actions. Existing studies support the effectiveness of environmental awareness initiatives in engaging
communities and promoting pro-environmental behaviors (Dean et al., 2018). This initiative resonates with SDG 4 (Quality
Education) and SDG 15 (Life on Land) by emphasizing the importance of education and awareness-raising for sustainable
development and environmental conservation. By fostering environmental awareness, libraries contribute to building a
more informed and environmentally conscious society, in line with the SDGs’ emphasis on education for sustainable
development (McCullough et al., 2020). The statistical significance of the impact of environmental awareness events and



programs underscores their effectiveness in promoting sustainability values and engaging the community in
environmental issues. This initiative reflects a proactive approach towards environmental education and community
outreach, aligning with the SDGs’ call for inclusive and participatory approaches to sustainable development.

Having a dedicated team overseeing sustainability implementation and monitoring is crucial for ensuring effective planning
and coordination of green initiatives. The significant F-value of 20.445 and very low P-value (<0.000) highlight the
importance of dedicated resources for driving sustainability efforts and achieving measurable outcomes. Existing studies
support the importance of dedicated teams in coordinating sustainability initiatives and ensuring their successful
implementation (My6hanen et al., 2008). This initiative resonates with SDG 17 (Partnerships for the Goals) by highlighting
the significance of collaboration and coordination in achieving sustainable development objectives. By establishing
dedicated teams for sustainability, libraries can enhance their capacity to drive environmental initiatives and contribute to
the broader sustainability agenda outlined in the SDGs (Giannakeas et al., 2015). The statistical significance of the impact
of having a dedicated team overseeing sustainability implementation underscores the importance of dedicated resources
for driving sustainability efforts and achieving positive outcomes (Denona Bogovic & Grdic, 2020). This initiative reflects a
proactive approach towards sustainability management and aligns with the SDGs’ emphasis on effective resource
utilization and collaboration for sustainable development.

The use of eco-friendly and biodegradable materials in library supplies represents a tangible commitment to sustainable
procurement practices, as evidenced by the substantial F-value of 18.75 and very low P-value (<0.000). By opting for
environmentally friendly materials, libraries contribute to reducing environmental pollution and minimizing their ecological
footprint. Studies emphasizes the importance of incorporating eco-friendly materials in various applications to mitigate
environmental impact and promote sustainability (Lee & Lim, 2020). This endeavor corresponds with SDG 12
(Responsible Consumption and Production) by underscoring the importance of sustainable procurement practices in
attaining environmental objectives and reducing waste generation (Wu et al., 2023). By opting for eco-friendly and
biodegradable materials, libraries play a role in resource conservation and environmental protection, supporting the
broader sustainability goals outlined in the SDGs (Moktadir & Ren, 2023). The statistical significance of using eco-friendly
materials highlights the critical role of sustainable procurement practices in advancing environmental sustainability and
achieving positive results. This initiative signifies a dedication to responsible resource management and reinforces the
SDGs’ advocacy for sustainable practices in material sourcing and consumption.

Lastly, promoting eco-friendly commuting options for staff aligns with broader sustainability goals and underscores the
library’s commitment to supporting environmentally conscious behaviors. While the F-value of 5.144 and significant P-
value (<0.003) indicate a positive impact, further initiatives in this area can lead to reduced carbon emissions and
enhanced staff well-being. Research underscores the importance of promoting eco-friendly transportation options to
reduce environmental impact and foster sustainable mobility behaviors (Huang, 2023). This initiative resonates with SDG
11 (Sustainable Cities and Communities) by advocating for sustainable transportation solutions and aligning with the
SDGs’ call for sustainable urban development (Silva et al., 2023). By promoting eco-friendly commuting options, libraries
play a role in advancing sustainable transportation practices and supporting the global sustainability agenda outlined in
the SDGs (Bae et al., 2020). The statistical significance of the impact of eco-friendly commuting options highlights the
positive influence of sustainable transportation practices on reducing carbon emissions and promoting environmental
sustainability (Imran et al., 2019). This initiative signifies a commitment to promoting environmentally friendly behaviors
and underscores the library’s role in fostering sustainable practices among staff and the community.

Effectiveness of environmental sustainability initiatives in public libraries

A one-way between subjects’ ANOVA was conducted to compare the effectiveness of environmental sustainability
initiatives in public libraries on level of involvement in environmental sustainability initiatives (Not involved, somewhat
involved, moderately involved and very involved).

Null Hypothesis (HO): The environmental sustainability initiatives implemented in public libraries do not significantly impact
environmental awareness and practices among library staff.

Alternative Hypothesis (H1): The environmental sustainability initiatives implemented in public libraries significantly impact
environmental awareness and practices among library staff.

Table 3: Effectiveness of environmental sustainability initiatives in public libraries

Variables Not Somewhat | Moderately | Very Total F df | P-
involve | involved involved involve Valu
d d e
Library sustainability initiatives effectively | 2.61+ 2.92+0.996 | 3.63+ 0.5* 3.68+ 3.19+ |14. | 3, | <0.0
reduce energy consumption. 0.499 0.478* 0.767 |82 |69 |01
Library sustainability efforts reduce waste, | 2.91+ 3.42+ 1.505 | 3.69+ 0.602 | 3.68+% 339+ |37 |3, |0.01




enhance management. 0.793* 0.478 0.906 | 82 69 | 4
Library staff embrace eco-friendly 2.61+ 3.25+0.754 | 3.63£ 0.5 3.68+ 324+ | 7.7 |3, | <0.0
practices, raising awareness. 1.158* 0.478 0924 |17 |69 | 00
Library sustainability efforts enhance user | 2.74+ 3.33+ 0.651 | 4+ 0.894 4+ 347+ |14. | 3, | <0.0
perception, engagement. 0.541* 0.816 0.912 003 | 69 | 00
Library initiatives enhance eco-friendly, 3.09+ 3.42+ 0.669 | 4+ 0.894 4.32+ 3.69+ |12. |3, | <0.0
sustainable environment. 0.733* 0.478* 0.86 215 | 69 | 00
Library sustainability efforts save costs, 3+ 3.25£0.754 | 3.63+ 0.5 3.37+ 3.29+ |26 |3, |0.06
enhance efficiency. 0.905* 0.496 0.725 |22 |69
Library’s green efforts boost reputation 3.43% 2+ 0.953* 3.63+x 0.5 3.68+ 3.3+ 20. |3, | <0.0
positively. 0.662 0.478 0.874 | 149 |69 | 00
Library sustainability initiatives foster 2.57+ 2.42+ 3.5+ 0.516 3.68+ 3.06¢ |24. |3, |<0.0
collaboration, external partnerships. 0.59* 0.515* 0.478 0.759 855 |69 |0

Source: Calculations Based on Field Survey, 2023

The analysis of F-values and p-values from the studies reveals key insights into the effectiveness of sustainability
initiatives in libraries. Notably, significant F-values (F=14.82, P<0.001) indicate substantial differences in energy
consumption reduction initiatives, aligning with Surroca et al. (2010) study emphasizing the importance of redesigning
processes for efficiency and cost savings. A significant F-value (F=3.782, P=0.01) regarding waste reduction suggests the
need for nuanced approaches, supported by Afum et al. (2020)‘s findings on the positive impact of green manufacturing
practices on waste management outcomes. Varied staff perceptions (F=7.717, P<0.001) highlight the necessity for
targeted interventions, emphasizing the importance of optimized energy sources (Deng et al., 2022).

Additionally, substantial F-values signify the effectiveness of user engagement (F=14.003, P<0.001) and enhanced library
reputation (F=20.149, P<0.001). Libraries are encouraged to expand user programs based on Keh and Xie (2009)
suggestions on positive customer behavioral intentions. The F-value (F=24.855, P<0.001) underlines successful
collaboration initiatives, reinforcing the importance of external relationships in sustainability efforts, as noted by Velten et
al. (2021). While a marginally significant F-value (F=2.622, P=0.06) implies nuanced perceptions on cost savings, further
gualitative research is recommended, aligning with Lu and Jiang (2019) insights on diverse optimization objectives.

Challenges faced by public libraries in implementing environmental sustainability initiatives

A one-way between subjects’ ANOVA was conducted to compare the challenges and barriers faced by public libraries in
implementing environmental sustainability initiatives on level of involvement in environmental sustainability initiatives (Not
involved, somewhat involved, moderately involved and very involved).

The null hypothesis tested was

Null Hypothesis (HO): There are no significant challenges or barriers faced by public libraries in implementing
environmental sustainability initiatives.

Alternative Hypothesis (H1): There are significant challenges and barriers faced by public libraries in implementing
environmental sustainability initiatives, impacting the effectiveness of these initiatives.

The implementation of environmental sustainability initiatives in libraries can be influenced by various factors. Table 4
present the challenges and barriers faced by public libraries in implementing environmental sustainability initiatives. The
calculated “F” value for the different groups is given in Table 4.

Table 4: Challenges faced by public libraries in implementing environmental sustainability initiatives

Variables Not Somewhat Moderately Very Total F df Sig.
involved | involved involved involved

Financial barriers | 0.487+ 0.669+ 0.193* | 0.342+ 0.085 0.478+ 0.606+ | 12.909 | 3,69 | <0.00

hinder library’s 0.102 0.11* 0.072

environmental
sustainability

efforts.

Lack of training 0.59+ 1.642+ 0.474* | 0.443£0.111 0.848+ 1.056x | 9.834 3,69 | <0.00
hampers library’s | 0.123 0.195 0.126

eco-efforts.

Library 0.593+ 0.522+ 0.151 | 0.602+ 0.151 0.991+ 0.814+ | 7.739 3,69 | <0.00
management 0.124* 0.227 0.097

hampers

environmental
sustainability




efforts.

Lack of 0.518+ 0.669+ 0.193 | 0.365+ 0.091 0.848+ 0.629+ | 1.275 3,69 | 0.3
guidelines 0.108 0.195 0.075
hinders library’s
sustainability

efforts.
Limited 0.541+ 0.289+ 0.083 | 0.342+ 0.085 0.496+ 0.469+ | 2.729 3,69 | 0.05
collaboration 0.113 0.114 0.056

hampers library’s
environmental
sustainability
efforts.

Library staff 0.798+ 0.651+0.188* | 0+ 0 0.562+ 0.773% | 14.466 | 3,69 | <0.00
resist 0.166 0.129 0.093
environmental
initiatives,
hindering
progress.
Library lacks 0.793+ 1.303+ 0.376* | 0.516+ 0.129 0.496+ 1.083+ | 21.486 | 3,69 | <0.00
resources 0.165 0.114 0.129
hindering eco-
friendly
initiatives.
Source: Calculations Based on Field Survey, 2023

The study investigated various challenges faced by libraries in implementing environmental sustainability initiatives.
Financial constraints were found to be a major hurdle, significantly impacting implementation efforts (F-statistic = 12.909,
P = 0.00). Studies by Krajnc and Glavi¢ (2005) and Al Breiki and Nobanee (2019) corroborate this, emphasizing the
important role of financial resources in successful implementation.

Insufficient staff training and awareness also hindered initiatives (F-statistic = 9.834, P = 0.00). Pinzone et al. (2019) and
Rathert (2016) supported this, highlighting the importance of training programs and staff engagement in promoting
sustainability practices.

Limited support and commitment from library management posed challenges (F-statistic = 7.739, P = 0.00). Sharma et al.
(2021) and Assoratgoon and Kantabutra (2023) underscored the vital role of leadership support in driving sustainability
initiatives and shaping organizational culture.

The absence of clear guidelines and policies did not exhibit significant differences (F-statistic = 1.275, P = 0.3), yet
Delmas and Toffel (2008) emphasized their importance in guiding employee behavior.

Lack of collaboration and partnerships with external organizations did not significantly differ (F-statistic = 2.729, P = 0.5).
Despite this, Bansal and Roth (2000) highlighted the benefits of such collaborations in providing resources and fostering
innovation.

Resistance to change among staff significantly impeded initiatives (F-statistic = 14.466, P = 0.00). Addressing employee
concerns, providing training, and fostering a culture of change were emphasized by Aranda-Uso6n et al. (2019) and
Hargreaves et al. (2018) as essential strategies.

Inadequate infrastructure and facilities posed significant challenges (F-statistic = 21.486, P = 0.00). Kibert (2016) stressed
the importance of investing in energy efficient technologies and sustainable building design to overcome infrastructure-
related hurdles.

4. CONCLUSION AND RECOMMENDATION

The environmental sustainability initiatives implemented in public libraries in Ghana reflect an effort towards promoting
green practices, reducing ecological footprints, and fostering a culture of sustainability within library operations. The
initiatives, ranging from promoting recycling and energy-saving measures to staff training, environmental awareness
programs, and sustainable procurement practices, underscore the libraries’ commitment to environmental responsibility
and sustainable development.



The significant statistical values associated with these initiatives highlight their effectiveness in driving positive
environmental outcomes and contributing to broader sustainability goals. Through these initiatives, libraries are not only
reducing their environmental impact but also engaging staff and the community in environmentally conscious behaviors.
By promoting eco-friendly commuting options, utilizing sustainable materials, and implementing dedicated teams for
sustainability oversight, libraries are playing a vital role in advancing sustainable practices and contributing to a more
environmentally friendly and sustainable future. Additionally, the research pinpointed challenges faced by libraries,
including financial constraints, lack of training, limited support, staff resistance to change, and inadequate infrastructure.
While some challenges were not statistically significant, they still hold importance in implementing successful
sustainability efforts.

In order to enhance environmental sustainability practices within public libraries in Ghana, it is essential to implement
tailored awareness campaigns that address the unique concerns and preferences of diverse library stakeholders.
Customizing communication strategies based on gender, age, educational background, and job roles can significantly
improve engagement in sustainability initiatives. For example, storytelling sessions on environmental conservation for
children and workshops on sustainable practices for adults can cater to different age groups. Continuous training
programs for library staff focusing on recycling, energy conservation, and digital resource utilization should also be
prioritized, ensuring relevance to their specific roles.

Also, organizing community workshops and events centered on sustainability themes such as tree planting campaigns
and waste management workshops can foster a culture of environmental responsibility. Engaging the public through
interactive sessions will promote active participation and a sense of ownership in sustainability efforts.

Policy recommendations include creating inclusive frameworks that consider the diverse backgrounds of library staff and
promoting continuous professional development in sustainability. Future research should explore the intersection of
gender with cultural factors, conduct long-term studies on staff awareness evolution, and compare sustainability practices
across different regions. Rigorous assessments of training programs will also be vital for developing evidence-based
practices in Ghanaian libraries.
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