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MOTIVATION 

 

Addis Ababa's skyline is changing, with more high-rise development and reconfigured street 

corridors. While the developments are a sign of progress, what excites me is the need 

to make such progress in line with environmental sustainability principles. The Green Star Rating 

System is a handy tool for evaluating urban infrastructure, and I believe it has great potential to 

address my city's unique challenges. This is what has encouraged me to propose a thesis titled 

"Sustainable Urban Infrastructure: Examining High-Rise Buildings and Street Corridor Development 

in Addis Ababa Using the Green Star Rating System." 
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ABSTRACT 

This study investigates the implementation and impact of the Green Star Rating System on high-rise 

buildings and street corridor developments in Addis Ababa, Ethiopia. With the rapid urbanization of 

Addis Ababa, sustainable urban development has become increasingly critical. The research 

evaluates the extent of Green Star criteria adoption, assesses the environmental and economic 

benefits, identifies challenges and barriers, and provides recommendations for improving urban 

sustainability. that Green Star-certified projects have positively impacted the quality of life for a 

majority of respondents. Approximately 60% reported significant improvements in their quality of 

life, citing benefits such as cleaner air, reduced noise levels, and better access to green spaces. These 

improvements have contributed to enhanced physical and mental well-being, increased productivity, 

and greater overall satisfaction with their living and working environments. Around 25% of 

respondents noted slight improvements in their quality of life, while the remaining 15% reported no 

noticeable change or a slight deterioration. However, challenges such as high upfront costs, limited 

availability of sustainable materials, and insufficient local expertise hinder broader adoption. The 

study underscores the importance of policy alignment, financial incentives, capacity building, and 

community engagement to promote sustainable urban infrastructure. The insights gained contribute 

to the global discourse on sustainable urban development and provide actionable recommendations 

for policymakers, developers, and urban planners in Addis Ababa and similar contexts. 

 

Keywords: Sustainable urban infrastructure, Green Star Rating System, high-rise buildings, street 

corridors. 
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CHAPTER ONE: INTRODUCTION 

1.1 Background of the Study   

Urbanization has become a defining feature of the 21st century, with 68% of the global population 

projected to reside in cities by 2050 (UN-Habitat, 2020). This rapid urban growth has spurred the 

proliferation of high-rise buildings, particularly in megacities across Asia, Europe, and the Americas, 

where vertical expansion is seen as a solution to land scarcity and population density (Deng et al., 

2021). However, this trend has also intensified environmental challenges, prompting international 

bodies to prioritize sustainable urban development t. The Paris Agreement (2016) and the United 

Nations Sustainable Development Goals (SDG 11) underscore the urgency of creating climate-

resilient cities, advocating for energy-efficient infrastructure and reduced carbon emissions (UN, 

2015). To operationalize these goals, global green building standards such as LEED (Leadership in 

Energy and Environmental Design) and BREEAM (Building Research Establishment Environmental 

Assessment Method) have emerged as critical frameworks. These systems incentivize resource 

efficiency, renewable energy adoption, and waste reduction, though their implementation varies 

widely due to economic disparities and regional climatic conditions (Cole, 2005; Doan et al., 2017).   

In Africa, urbanization is advancing at an unprecedented rate, with the continent’s urban population 

growing by 3.5% annually the fastest in the world (African Development Bank, 2021). This surge 

has strained existing infrastructure, leading to sprawling informal settlements and inadequate public 

services in cities like Lagos, Nairobi, and Kinshasa (Amoako & Boamah, 2020). Despite these 

challenges, sustainable building practices are gradually gaining traction. Countries such as South 

Africa and Kenya have pioneered green building certifications, while Rwanda and Nigeria have 

adopted the EDGE (Excellence in Design for Greater Efficiencies) system to promote energy-

efficient housing and commercial projects (IFC, 2018). These efforts, however, remain fragmented, 

hindered by limited funding and technical expertise (Odekunle et al., 2022).   

Ethiopia exemplifies the dual pressures of urbanization and sustainability. The nation’s urban 

population is expected to double by 2050, with Addis Ababa its political and economic hub absorbing 

a significant share of this growth (World Bank, 2015). The government’s Integrated Urban 

Development Program (IUDP) seeks to modernize infrastructure and address housing shortages, yet 

urban sprawl has exacerbated environmental degradation, including deforestation and air pollution 
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(Gebremariam, 2020). In response, Ethiopia’s Climate Resilient Green Economy (CRGE) strategy 

prioritizes sustainable construction, aiming to decouple economic growth from carbon emissions 

(FDRE, 2011). Despite these policy frameworks, implementation gaps persist, particularly in aligning 

large-scale developments with ecological preservation.   

Addis Ababa’s transformation into a modern metropolis is marked by ambitious projects such as the 

African Union Headquarters and the La Gare mixed-use complex, which symbolize Ethiopia’s 

aspirations for urban modernity (Tesfaye, 2023). However, the city’s rapid development has often 

overlooked sustainability, with street corridor projects prioritizing aesthetic and economic goals over 

energy efficiency and public green spaces (Alemu, 2021). Recent initiatives by the Addis Ababa City 

Administration, such as green zoning guidelines and solar energy mandates for high-rises, reflect 

growing awareness of these issues, though enforcement remains inconsistent (AACPPO, 2022; 

Tadesse, 2022). The introduction of the Green Star rating system by the Green Building Council of 

Ethiopia (GBC Ethiopia, 2021) offers a promising pathway to harmonize urban growth with 

sustainability 

The urgency of studying sustainable urban infrastructure in Addis Ababa through the lens of the 

Green Star Rating System lies in its potential to reconcile rapid urbanization with ecological and 

social resilience. As Ethiopia’s capital grapples with unchecked vertical expansion and sprawling 

street corridors, the environmental and livability costs of conventional development models such as 

energy inefficiency, air pollution, and fragmented green spaces threaten to undermine its aspirations 

for inclusive growth. Ethiopia should accelerate the mainstreaming of environmental issues and 

strengthen its institutions to achieve sustainable development and a green economy (Belay et al., 

2022).  In 2011, Ethiopia published a climate-resilient green economy strategy to become a carbon-

neutral middle- income country by 2025 (Birhnu, 2013). By critically examining how the Green Star 

framework can be adapted to Addis Ababa’s unique urban fabric, this study addresses a critical gap 

in both policy and practice. It not only offers actionable insights for aligning high-rise and corridor 

developments with global sustainability benchmarks but also contributes to broader debates on 

equitable urbanization in Africa. 
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1.2 Statement of the Problem   

Addis Ababa, Ethiopia’s rapidly urbanizing capital, faces mounting pressure to balance its skyward 

expansion and sprawling street corridor developments with environmental sustainability. While the 

Green Star rating system offers a globally recognized framework for advancing energy efficiency, 

resource conservation, and occupant well-being in urban infrastructure, its application to high-rise 

buildings and street corridors in Addis Ababa remains poorly documented and under-researched 

(GBC Ethiopia, 2021; Mekonnen et al., 2023). Existing studies on sustainable urban development in 

Ethiopia have largely focused on policy frameworks or broad climate strategies, such as the Climate 

Resilient Green Economy (CRGE) initiative, with limited empirical analysis of how green building 

standards translate into practice (FDRE, 2011; Gebremariam, 2020). Consequently, critical gaps 

persist in understanding the *environmental impacts* (e.g., carbon emissions, energy use) and 

*economic implications* (e.g., construction costs, long-term savings) of applying Green Star criteria 

to Addis Ababa’s unique urban landscape.   

Furthermore, the city’s current high-rise and corridor projects often prioritize speed and aesthetics 

over sustainability, resulting in designs that lack climate-responsive features, waste management 

systems, or community-centric green spaces (Alemu, 2021; Tadesse, 2022). This disconnect raises 

urgent questions: To what extent can the Green Star system address Addis Ababa’s specific 

challenges, such as informal settlement displacement, infrastructure inequity, and reliance on non-

renewable energy? How might its criteria be adapted to reflect local socio-economic realities while 

meeting global sustainability targets? Without evidence-based answers, policymakers and developers 

risk perpetuating inefficient practices that exacerbate ecological degradation and urban inequality.   

This study seeks to address the adaptability of green star criteria’s to reflect the local context by 

systematically examining the Green Star rating system criteria’s in the case of high-rise and street 

corridor developments. By evaluating its effectiveness in reducing environmental footprints, 

improving economic viability, and fostering social equity, the research aims to generate actionable 

recommendations for aligning the city’s urbanization trajectory with the principles of sustainable 

development.   
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1.3 Objectives of the Study 

1.3.1 General Objective 

To assess the sustainability and environmental performance of high-rise buildings and street corridor 

developments in Addis Ababa using the Green Star rating system. 

1.3.2 Specific Objectives 

1. To evaluate the extent to which Green Star criteria are implemented in high-rise buildings 

and street corridors. 

2. To identify the environmental and economic benefits of applying Green Star standards. 

3. To analyze the challenges and barriers to the implementation of Green Star criteria. 

4. To provide recommendations for a newly developing sustainable building assessment tools 

in Ethiopia. 

1.4 Hypothesis and Research Questions 

1.4.1 Hypothesis 

High-rise buildings and street corridor developments in Addis Ababa that adhere to Green Star criteria 

exhibit superior environmental performance and sustainability compared to those that do not. 

1.4.2 Research Questions 

1. To what extent are Green Star criteria implemented in high-rise buildings and street corridor 

developments in Addis Ababa? 

2. What are the environmental and economic benefits of applying Green Star standards in these 

developments? 

3. What challenges and barriers exist in the implementation of Green Star criteria? 

4. How can the sustainability of urban infrastructure in Addis Ababa be improved? 

1.5 Significance of the Study   

Addis Ababa, one of Africa’s fastest-growing cities, epitomizes the dual challenges of rapid 

urbanization and environmental sustainability. This study holds critical significance as it addresses 

the urgent need to align Addis Ababa’s urban expansion with globally recognized sustainability 

benchmarks, particularly through the lens of the Green Star Rating System. By systematically 

evaluating the implementation of Green Star criteria in high-rise buildings and street corridor 
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developments a gap largely overlooked in existing literature this research provides empirically 

grounded insights into how sustainable building practices can mitigate the environmental toll of 

urbanization while fostering climate resilience.   

The findings of this study will directly inform policymakers tasked with shaping Ethiopia’s urban 

future. Similarly, urban planners and architects will benefit from evidence-based strategies to balance 

aesthetic and functional demands with sustainability imperatives, such as optimizing natural 

ventilation in high-rises or integrating green corridors into street designs to reduce urban heat island 

effects.  

Beyond its immediate practical applications, this research contributes to academic discourse on 

sustainable urbanization in the Global South.  

Ultimately, this research transcends academic inquiry by positioning Addis Ababa as a potential 

model for other African cities navigating the complexities of rapid urbanization.   

1.6 Delimitation and Limitations of the Study   

1.6.1 Delimitation   

This study is deliberately bounded to ensure focus and feasibility. It examines high-rise buildings 

(defined as structures exceeding six stories) and street corridor developments (major arterial roads 

with mixed-use zoning) in Addis Ababa that have either *applied for* or *achieved* Green Star 

certification. The evaluation will center on the environmental and energy efficiency criteria outlined 

in the Green Star rating system, such as energy performance, water conservation, material selection, 

and indoor environmental quality. Geographically, the research is confined to Addis Ababa’s urban 

core and emerging business districts (e.g., Bole, Kazanchis, and Lideta), where high-rise and corridor 

projects are concentrated. Temporally, the study focuses on developments completed or under 

construction between 2018 and 2023 to reflect current practices. By narrowing the scope to Green 

Star-registered projects,(CBE’s new head quarter project, HoAREC building, Pullman hotel Addis 

Ababa, Ethiopian airlines head quarter building, Ethiopian health ) 

https://globalabc.org/news/mapping-certified-green-building-and-initiatives-africa) the research 

aims to generate targeted insights into the system’s applicability in Ethiopia’s unique context, rather 

than broadly assessing all sustainable building practices.   
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1.6.2 Limitations   

While this study strives for rigor, several constraints may affect its outcomes:   

1. Data Accessibility: Detailed performance data (e.g., energy consumption metrics, material 

lifecycle analyses) for Green Star-certified projects may be limited due to proprietary 

concerns or inconsistent record-keeping by developers. Reliance on self-reported data from 

stakeholders could introduce bias or inaccuracies.   

2. Scope Representativeness: By focusing exclusively on Green Star-registered developments, 

the findings may not fully represent the sustainability challenges of non-certified high-rises 

and corridors, which constitute the majority of Addis Ababa’s urban fabric. This could limit 

the generalizability of recommendations to the broader construction sector.   

3. Exclusion of Social Equity Metrics: While the Green Star system emphasizes environmental 

performance, this study does not comprehensively assess social equity outcomes, such as 

affordability or community displacement linked to sustainable developments.   

To mitigate these limitations, the research triangulated data through multiple sources (e.g., site 

observations, interviews, and secondary reports) and explicitly acknowledge gaps in 

representativeness. Future studies could expand the scope to include non-certified developments and 

incorporate longitudinal analyses to track policy impacts.   
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CHAPTER TWO: LITERATURE REVIEW 

2.1 Introduction 

The rapid urbanization and expansion of cities around the world have necessitated a shift towards 

more sustainable urban development practices. As cities grow, the demand for high-rise buildings 

and the development of street corridors have increased significantly. This trend is particularly evident 

in Addis Ababa, Ethiopia, where urban development has been accelerating in recent years. To address 

the environmental challenges associated with such rapid growth, green building standards and rating 

systems have been developed and adopted globally. The Green Star rating system, developed by the 

Green Building Council of Australia, is one such standard that provides a comprehensive framework 

for assessing the environmental performance of buildings and urban developments. The system 

evaluates projects based on various criteria, including energy efficiency, water usage, materials, and 

indoor environmental quality, among others. By adhering to Green Star criteria, developers can 

ensure that their projects contribute positively to environmental sustainability and resource 

conservation. This chapter aims to provide a comprehensive review of the literature related to 

sustainable urban infrastructure, green building standards, and the specific application of the Green 

Star rating system. The review covers the global context of sustainable urban development, the 

adoption of green building standards in different regions, and the current state of urban development 

in Addis Ababa. Additionally, the chapter will explore the environmental and economic impacts of 

implementing Green Star criteria and identify gaps in the existing literature. By examining the 

existing body of knowledge, this chapter sets the foundation for the research study, highlighting the 

importance of sustainable urban infrastructure and the role of green building standards in achieving 

this goal. The insights gained from the literature review inform the subsequent chapters and guide the 

research methodology, analysis, and recommendations. 

2.2 Theoretical Literature reviews  

2.2.1 The Concept of Sustainable Urban Infrastructure   

Sustainable urban infrastructure refers to the planning, design, and implementation of systems that 

meet the needs of current urban populations without compromising the ability of future generations 

to meet their own needs (UN-Habitat, 2020). It integrates environmental stewardship, economic 

efficiency, and social equity to create resilient cities capable of withstanding climate shocks, resource 

scarcities, and population growth. At its core, sustainable infrastructure prioritizes low-carbon 
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technologies, circular resource flows, and inclusive access to services, ensuring that urbanization 

aligns with planetary boundaries (IPCC, 2021). This concept has gained urgency as cities generate 

over 70% of global carbon emissions and consume 60% of resources, despite occupying only 3% of 

the Earth’s landmass (World Bank, 2022).   

2.2.2 Key Components   

Sustainable urban infrastructure comprises several interdependent systems that collectively enhance 

the environmental, economic, and social resilience of cities. Below are the key components: 

Energy Efficiency 

Energy efficiency is foundational for sustainable urban infrastructure. Cities like Copenhagen and 

Singapore have pioneered district heating networks and solar-powered grids to reduce reliance on 

fossil fuels (Kennedy et al., 2021). Copenhagen's district heating network, for instance, utilizes waste 

heat from electricity production, industrial processes, and even household waste to provide heating 

to approximately 98% of the city's buildings. Meanwhile, Singapore has invested heavily in smart 

grids and solar energy, integrating photovoltaic panels into building facades and rooftops, which has 

increased the city's solar capacity by 50% over the past decade (Lee & Ng, 2022). The adoption of 

energy-efficient technologies and renewable energy sources reduces greenhouse gas emissions, 

lowers energy costs, and enhances energy security. 

Water Management 

Water management in sustainable cities extends beyond traditional piped networks to incorporate 

green infrastructure such as rain gardens, permeable pavements, and bioswales, which mitigate 

flooding and recharge groundwater (Fletcher et al., 2021). In cities like Portland, Oregon, green 

infrastructure projects have successfully reduced stormwater runoff by up to 80%, preventing sewer 

overflows and improving water quality in local rivers (Johnson & Larsen, 2023). Additionally, water 

conservation practices, such as the use of low-flow fixtures, rainwater harvesting systems, and 

greywater recycling, help cities manage water resources more efficiently and sustainably. 

Waste Management 

Advanced waste management systems are crucial for achieving a circular economy. San Francisco's 

zero-waste initiatives, for example, emphasize circularity through recycling, composting, and waste 

reduction programs, aiming to divert 100% of waste from landfills by 2030 (Zaman & Lehmann, 
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2021). The city's comprehensive waste management strategy includes mandatory composting and 

recycling for residents and businesses, extensive public education campaigns, and robust enforcement 

measures. By fostering a culture of waste minimization and resource recovery, San Francisco has 

achieved a landfill diversion rate of over 80%, significantly reducing its environmental footprint. 

Transportation Infrastructure 

Sustainable transportation infrastructure prioritizes public transit, cycling corridors, and walkability. 

Curitiba's Bus Rapid Transit (BRT) system, a model for cities worldwide, has reduced traffic 

congestion by 30% and cut carbon emissions by over 40% (Cervero, 2021). The city's integrated 

transit network features dedicated bus lanes, express routes, and affordable fares, making it a 

convenient and efficient alternative to private car travel. Furthermore, cities like Amsterdam and 

Copenhagen have invested heavily in cycling infrastructure, with extensive bike lanes, bike-sharing 

programs, and cyclist-friendly policies that promote active transportation and reduce reliance on 

motor vehicles (Pucher & Buehler, 2020). 

Social Equity 

Ensuring social equity in sustainable urban infrastructure means that marginalized communities 

benefit from infrastructure investments. Medellín's innovative cable car system connects informal 

settlements to economic hubs, reducing travel time and improving access to jobs, education, and 

services for low-income residents (Montero, 2021). The city's social urbanism approach integrates 

public spaces, community centers, and educational facilities into infrastructure projects, fostering 

social inclusion and enhancing the quality of life for all residents. Similarly, cities like Vancouver 

and Melbourne have implemented social housing policies and inclusive zoning regulations to ensure 

that affordable housing and essential services are accessible to diverse populations (Smith et al., 

2022). 

2.2.3. Global Trends   

Three dominant trends shape sustainable infrastructure development today. 

Smart Cities and IoT Integration 

The rise of smart cities leverages IoT sensors and data analytics to optimize energy use, traffic flow, 

and waste collection. Songdo, South Korea, for instance, uses real-time data to cut energy 

consumption by 30% (Kitchin, 2023). Copenhagen and Singapore have also implemented smart city 
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initiatives to enhance urban sustainability (Lee & Ng, 2022). These cities utilize advanced 

technologies to monitor environmental conditions, manage resources efficiently, and improve the 

quality of urban life through intelligent systems (Zhao et al., 2021). 

Green Financing Mechanisms 

Green financing mechanisms, such as green bonds and public-private partnerships, are scaling up 

investments in sustainable infrastructure. The European Union’s Green Deal, which allocates €1 

trillion to sustainable projects by 2030, underscores this shift (EU Commission, 2023). In addition, 

countries like Germany and China have introduced green bonds to fund renewable energy, energy 

efficiency, and other sustainable projects (Smith & Brown, 2022). These financing tools are essential 

for driving large-scale investments in infrastructure that supports climate resilience and 

environmental sustainability. 

Climate Resilience and Adaptive Infrastructure 

Climate resilience is driving adaptive infrastructure designs to mitigate the impacts of climate change. 

Examples include Rotterdam’s water plazas and New York City’s post-Hurricane Sandy flood 

barriers, which integrate nature-based solutions to combat sea-level rise (Aerts et al., 2022). Cities 

like Melbourne and Bangkok are implementing green infrastructure to enhance flood resilience and 

improve urban biodiversity (Kim & Park, 2022). These adaptive strategies ensure that urban areas 

are better equipped to handle extreme weather events and long-term climate shifts. 

Despite progress, challenges persist. Rapid urbanization in the Global South often outpaces 

sustainable planning, leading to fragmented implementation (Amoako & Cobbinah, 2021). 

Additionally, inequitable access to green technologies exacerbates socio-economic divides, 

particularly in cities like Lagos and Mumbai, where informal settlements lack basic services 

(Satterthwaite, 2019). These gaps highlight the need for context-sensitive frameworks, such as the 

Green Star Rating System, to tailor global sustainability standards to local realities. 

2.3 Empirical Literatures 

2.3.1 Green Building Standards and Rating Systems   

Green building standards and rating systems are pivotal instruments in addressing the multifaceted 

challenges posed by urbanization, including environmental degradation, resource depletion, and 

social inequity. These frameworks establish measurable criteria for designing, constructing, and 
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operating buildings that minimize ecological footprints while enhancing occupant health and well-

being. Emerging in response to the energy crises of the 1970s and formalized under the sustainability 

agenda of the 1992 Rio Earth Summit, these systems have since evolved into globally recognized 

benchmarks that integrate technological innovation with planetary stewardship (Kibert, 2016; 

Yudelson, 2013). 

Today, over 100 green building certification programs operate worldwide, each tailored to address 

specific regional priorities. For instance, energy efficiency remains a primary focus in temperate 

climates, while water conservation dominates in arid regions (Doan et al., 2017; Zhang et al., 2020). 

Among the most influential systems are Leadership in Energy and Environmental Design (LEED), 

Building Research Establishment Environmental Assessment Method (BREEAM), WELL Building 

Standard, Excellence in Design for Greater Efficiencies (EDGE), and Green Star. 

2.3.2. Overview of Major Systems   

A. LEED (Leadership in Energy and Environmental Design):   

Developed by the U.S. Green Building Council (USGBC) in 2000, LEED remains one of the most 

globally recognized green building certification systems, with over 115,000 registered and certified 

projects spanning 183 countries as of 2023 (USGBC, 2023). The system evaluates buildings across 

ten key categories, including energy efficiency, water conservation, material selection, indoor 

environmental quality, and innovation, offering four certification levels: Certified, Silver, Gold, and 

Platinum. LEED's adaptability has been a significant factor in its widespread adoption, enabling its 

application across various project types, from residential and commercial buildings to entire 

neighborhoods and cities. 

Recent advancements in LEED, such as the introduction of LEED v4.1 and LEED Zero, emphasize 

performance-based metrics, carbon neutrality, and long-term operational sustainability (USGBC, 

2022). Despite these improvements, critics argue that the system's reliance on prescriptive checklists 

may inadvertently prioritize compliance over holistic sustainability outcomes (Smith & Lee, 2021). 

For instance, a study examining LEED-certified buildings in arid regions found that while many 

achieved high scores for water-efficient landscaping, they often overlooked the embodied carbon of 

imported materials, undermining their overall environmental impact (Alawadi et al., 2022). 

Additionally, research highlights disparities in accessibility, suggesting that the cost and complexity 
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of achieving higher certification levels can create barriers for smaller or underfunded projects (Brown 

& Patel, 2023). 

B. BREEAM (Building Research Establishment Environmental Assessment Method):   

Launched in the UK in 1990, BREEAM remains one of the oldest and most established green building 

certification systems, with a strong emphasis on life-cycle assessment (LCA) and regional 

adaptability. The system evaluates buildings across ten key categories, including land use, energy 

efficiency, water management, pollution control, and materials selection, with weightings tailored to 

align with local climatic conditions and regulatory frameworks (BRE Group, 2023). For example, 

BREEAM adaptations in Scandinavian countries prioritize thermal insulation and renewable energy 

integration, while versions in the Middle East emphasize water recycling and heat mitigation 

strategies. Recent studies demonstrate that BREEAM-certified buildings achieve operational energy 

reductions of 20–35% compared to conventional structures, contributing significantly to carbon 

emissions reduction goals (Kumar & Singh, 2022). 

Despite its strengths, BREEAM faces challenges related to complexity and cost. The requirement for 

third-party assessors and detailed documentation can increase certification expenses, potentially 

limiting accessibility for projects in low-income regions or smaller-scale developments (Chen et al., 

2021). Additionally, critics argue that the system's reliance on prescriptive criteria may hinder 

innovation in certain contexts, as compliance-driven approaches could overshadow performance-

based outcomes (Al-Momani & Al-Kloub, 2023). Efforts to address these limitations include the 

introduction of streamlined certification processes and digital tools to enhance efficiency and reduce 

costs (BRE Group, 2022).   

C. WELL Building Standard:   

Introduced in 2014 by the International WELL Building Institute (IWBI), the WELL Building 

Standard marks a paradigm shift in green building certification by prioritizing human health and well-

being over traditional environmental metrics. Grounded in medical research and evidence-based 

design principles, WELL evaluates ten key categories, including air and water quality, nutrition, light, 

thermal comfort, movement, materials, sound, community, and mental well-being. For instance, 

studies of WELL-certified offices in urban centers such as New York and London have reported up 

to a 30% reduction in absenteeism, attributed to enhanced ventilation systems, biophilic design 

elements, and improved indoor environmental quality (MacNaughton et al., 2021; IWBI, 2023). 
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While WELL effectively complements other systems like LEED by addressing occupant-centric 

outcomes, its narrow health-focused scope and high implementation costs present significant barriers 

to broader adoption. The requirement for advanced HVAC systems, specialized lighting solutions, 

and rigorous compliance protocols can increase upfront expenses, often limiting its use to premium 

commercial and residential projects in developed markets (Zhang & Li, 2022). Additionally, critics 

argue that WELL's prescriptive nature may inadvertently overlook culturally specific health needs or 

regional affordability challenges, particularly in low- and middle-income countries (Smith & Patel, 

2023). Efforts to address these limitations include the introduction of streamlined certification 

pathways and cost-effective design strategies aimed at enhancing accessibility without compromising 

standards (IWBI, 2022).   

D. EDGE (Excellence in Design for Greater Efficiencies):   

Developed by the International Finance Corporation (IFC) in 2014, EDGE is specifically designed to 

address the unique challenges of emerging economies through a simplified and cost-effective 

approach. The system focuses on achieving at least 20% reductions in energy, water, and embodied 

carbon in materials, making it highly accessible for projects with limited budgets. EDGE's 

streamlined certification process leverages a user-friendly app and pre-approved solutions, enabling 

developers to achieve certification at a fraction of the cost associated with other systems. For instance, 

EDGE-certified projects in Ghana and Vietnam have demonstrated that certifications can be obtained 

for under $2,000, highlighting its affordability and feasibility in low- and middle-income markets 

(IFC, 2023). 

Despite its advantages, EDGE’s minimalist criteria have sparked debates regarding its rigor compared 

to more comprehensive systems like LEED or BREEAM. Critics argue that the lower thresholds for 

certification could lead to concerns about "greenwashing" in regions with weak regulatory 

enforcement, potentially undermining its credibility (Darko et al., 2022). However, proponents 

emphasize EDGE's role as a gateway tool, encouraging incremental improvements in sustainability 

practices where resources are constrained. Recent updates to EDGE, such as the inclusion of 

embodied carbon assessments and enhanced performance metrics, aim to address these criticisms 

while maintaining its focus on accessibility and affordability (IFC, 2022). 
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E. Green Star / Africa:   

Originating in Australia in 2003, Green Star has emerged as a leading green building certification 

system in the Southern Hemisphere, with regional adaptations in South Africa, New Zealand, Kenya 

and Ethiopia. The system evaluates buildings across nine categories, including energy efficiency, 

emissions reduction, water conservation, and innovation, with a strong emphasis on renewable energy 

integration and biodiversity preservation. One notable example is the Pixel Building in Melbourne, 

which achieved a perfect Green Star rating by generating 105% of its energy needs through onsite 

wind turbines and solar panels, showcasing the potential for net-positive energy design (GBCA, 

2023). 

In Africa, Green Star Africa has played a pivotal role in advancing sustainable development, 

certifying over 200 projects since its inception, including landmark achievements such as the 

sustainably retrofitted Nedbank Headquarters in Johannesburg. This project reduced water 

consumption by 40% and energy use by 35%, demonstrating the system's ability to drive meaningful 

environmental and economic benefits (Gibberd et al., 2021). Additionally, Green Star Ethiopia has 

introduced tailored criteria to address the specific challenges faced by African nations, such as urban 

heat island mitigation and access to clean water. 

While Green Star's regional adaptability and rigorous standards have earned it widespread 

recognition, some critics argue that its complexity and higher certification costs may limit its 

accessibility for smaller projects or less developed regions (Wilson & Ng, 2022). To address these 

concerns, the Green Building Council of Australia (GBCA) has introduced initiatives to simplify 

processes and reduce barriers, ensuring that Green Star remains relevant and inclusive across diverse 

contexts.   

2.3.2. Comparative Analysis   

A 2020 meta-analysis of 2,000 certified buildings revealed key differences in system priorities (Doan 

et al., 2020):   

Table 2-1: Meta-Analysis of 2,000 Certified Buildings 

System    Region         Key Focus                Certification Cost Strengths                           

LEED          Global             Energy, 

materials            

$15,000–$50,000         Flexibility, brand 

recognition          
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BREEAM        Europe/UK          Life-cycle 

assessment        

$20,000–$60,000         Scientific rigor, 

regional adaptation   

WELL          Global (luxury)   Human health                 $25,000–$100,000        Health outcomes, 

tenant satisfaction    

EDGE          Emerging markets   Affordability                $1,000–$5,000           Low cost, rapid 

certification           

Green Star    Australia/Africa   Renewables, 

innovation  

       

$10,000–$30,000         Climate resilience, 

local relevance     

 

A. Benefits of Implementation   

1. Environmental: Certified green buildings play a critical role in mitigating climate change by 

significantly reducing energy use (25–50%) and water consumption (30–40%), thereby lowering 

carbon footprints (Kats, 2021). Iconic projects like the Empire State Building's LEED Gold 

retrofit exemplify these benefits, achieving a 38% reduction in emissions through innovative 

window retrofits and smart lighting systems (Reichardt et al., 2022). Similarly, BREEAM-

certified buildings in Europe have demonstrated up to 40% reductions in operational energy, 

underscoring the system's effectiveness in promoting sustainable building practices (BRE Group, 

2023). 

2. Economic: While upfront costs for green certification may be 2–7% higher than conventional 

construction, lifecycle savings from reduced utility bills and maintenance expenses range between 

20–30% (Kats, 2021). Additionally, certified buildings command premium rental rates 7–10% 

higher than non-certified counterparts and achieve faster occupancy rates by up to 20% (Fuerst & 

McAllister, 2019). Studies also highlight that green certifications enhance property values, with 

WELL- and LEED-certified buildings experiencing appreciation rates 15–20% higher than 

traditional structures over a five-year period (Chen et al., 2023).   

3. Health and Productivity: The focus on occupant health and well-being has been a game-changer 

in modern building design. WELL-certified spaces, for example, report improvements in 

employee productivity and cognitive function by 10–15%, attributed to enhanced air quality, 

ergonomic design, and biophilic elements (Allen et al., 2021). Research further indicates that such 

environments reduce absenteeism by up to 26%, offering significant returns on investment for 

employers (MacNaughton et al., 2023).   
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B. Challenges and Criticisms   

1. Cost Barriers: Despite their numerous benefits, green building certifications remain financially 

out of reach for many small developers, particularly in low-income countries. High certification 

fees, consultant costs, and the need for premium materials create substantial barriers. In sub-

Saharan Africa, for instance, EDGE-certified projects often struggle to secure funding due to 

perceived cost premiums, even though EDGE is designed to be cost-effective (Darko & Chan, 

2022).   

2. Technical Expertise: A lack of trained professionals in green design hinders the effective 

implementation of certification standards in many regions. In Addis Ababa, only 12% of 

architects possess formal sustainability training, leading to suboptimal designs and 

underutilization of available technologies (Gebremariam et al., 2023). This skills gap exacerbates 

challenges in meeting stringent certification requirements, especially for systems like LEED and 

BREEAM, which demand detailed documentation and compliance.   

3. Regulatory Fragmentation: Inconsistent national policies and the absence of supportive 

frameworks hinder the widespread adoption of green building standards. For example, Ethiopia's 

lack of tax incentives for green materials and technologies stifles the uptake of international 

certifications such as LEED, despite growing demand for sustainable infrastructure (Mekonnen 

et al., 2023). Similarly, regulatory gaps in emerging markets limit the scalability of programs like 

EDGE, which rely heavily on government support for affordability and accessibility.   

4. Performance Gaps: Studies reveal persistent discrepancies between predicted and actual energy 

savings, with performance gaps ranging from 20–30%. These disparities are often attributed to 

inadequate post-occupancy monitoring and maintenance practices (Levin & Thomas, 2022). 

Addressing this challenge requires improved data collection methodologies and the integration of 

advanced technologies, such as IoT sensors and AI-driven analytics, to ensure buildings perform 

as intended throughout their lifecycle. 

C. Synthesis   

Green building systems are essential tools for advancing Sustainable Development Goal (SDG) 11, 

which aims to create inclusive, safe, resilient, and sustainable cities. While global leaders like LEED 

and BREEAM continue to dominate high-end markets, scalable models such as EDGE and Green 

Star provide viable solutions for the Global South, where resource constraints and regional priorities 

necessitate adaptable approaches. However, the effectiveness of these systems hinges on contextual 
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adaptation and equitable access. Future research must prioritize addressing equity gaps to ensure 

certifications benefit informal settlements and low-income households a pressing concern for rapidly 

urbanizing cities like Addis Ababa. Innovations in financing mechanisms, capacity-building 

initiatives, and policy harmonization will be crucial in overcoming existing barriers and unlocking 

the full potential of green building standards to drive sustainable urban development globally.   

2.4 Methodological Reviews 

2.4.1 Introduction to the Green Star Rating System   

The Green Star Rating System, introduced in 2003 by the Green Building Council of Australia 

(GBCA), has established itself as a pioneering framework for promoting sustainable building 

practices, particularly within the Southern Hemisphere and beyond. Tailored to address region-

specific environmental challenges, Green Star assesses the lifecycle performance of buildings and 

infrastructure across nine key impact categories, including energy efficiency, water conservation, 

waste reduction, and ecological resilience (GBCA, 2023). Unlike more generalized global systems 

such as LEED and BREEAM, Green Star places a strong emphasis on innovation, climate adaptation, 

and social equity, mandating projects to demonstrate measurable advancements in renewable energy 

integration, carbon neutrality, and community well-being (Gibberd et al., 2021). 

Its regional adaptability has been instrumental in driving adoption across diverse geographies, with 

localized versions launched in South Africa (2008), New Zealand (2007), and Ethiopia (2021). For 

instance, in Cape Town, Green Star South Africa has prioritized drought resilience through advanced 

water management strategies, while in Johannesburg, it has incorporated frameworks for integrating 

informal settlements into sustainable urban development plans (GBCSA, 2023; GBC Ethiopia, 2022). 

These adaptations ensure that the system remains relevant and effective in addressing the unique 

sustainability challenges faced by each region. 

As of 2023, over 3,500 projects worldwide have achieved Green Star certification, collectively 

reducing carbon emissions by approximately 3 million tons annually and saving billions of liters of 

water (GBCA, 2023). Notable achievements include the Pixel Building in Melbourne, which 

generates 105% of its energy needs through onsite renewables, and the Nedbank Headquarters in 

Johannesburg, which reduced water consumption by 40% and energy use by 35% post-retrofit 
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(Gibberd et al., 2022). These examples underscore Green Star's potential to drive both environmental 

and socio-economic benefits at scale. 

Despite its successes, critics highlight areas for improvement, such as the need for enhanced 

affordability and accessibility for smaller projects or low-income communities (Wilson & Ng, 2022). 

To address these concerns, the GBCA has introduced initiatives aimed at simplifying certification 

processes and reducing barriers, ensuring that Green Star remains inclusive and impactful across all 

sectors of society. 

A. Criteria and Categories   

The Green Star system employs a points-based methodology across nine core categories, with 

projects rated as 4-Star (Best Practice), 5-Star (Australian Excellence), or 6-Star (World Leadership). 

Key criteria include:   

1. Energy (20–25 points): Projects must reduce operational energy consumption by at least 25% 

against national baselines, with bonuses for onsite renewables. For example, 6-Star buildings 

typically generate 50–100% of their energy needs through solar or wind (GBCA, 2021).   

2. Water (15–20 points): Mandates a 30–40% reduction in potable water use via rainwater 

harvesting, greywater recycling, and drought-tolerant landscaping (Fam et al., 2018). The 

Council House 2 in Melbourne, a 6-Star building, uses blackwater treatment to recycle 100% 

of wastewater (Newton & Tucker, 2010).   

3. Materials (15–20 points): Prioritizes low-carbon materials with verified Environmental 

Product Declarations (EPDs). At least 80% of construction waste must be recycled or reused, 

as seen in Sydney’s Central Park development, which repurposed 95% of demolition waste 

(Ding, 2019).   

4. Indoor Environmental Quality (15–20 points): Requires optimal ventilation rates, daylight 

access, and low-VOC materials. The Pixel Building in Melbourne achieved full marks for air 

quality by using 100% outdoor air circulation (GBCA, 2021).   

5. Land Use & Ecology (10–15 points): Incentivizes urban infill development, biodiversity 

restoration, and green roofs. Cape Town’s Sapphire House restored 1.5 hectares of native 

vegetation to offset its footprint (GBCSA, 2022).   
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6. Innovation (10 points):  Rewards pioneering solutions, such as Adelaide’s SAHMRI 2 

research facility, which earned points for its algae-based carbon capture system (Wilkinson et 

al., 2020).   

Regional adaptations tailor criteria to local contexts. For instance, Green Star South Africa prioritizes 

water scarcity and social equity, mandating affordable housing components in mixed-use 

developments (Gibberd, 2015). In Ethiopia, Multiple researches are on progress in developing newly 

developed evaluation technique is the Ethiopian -Sustainable Building Assessment Tool (Ethio-

SBAT). (Abebe, September 2022,) 

B. Case Studies of Successful Green Star Certified Projects 

1. Pixel Building (Melbourne, Australia | 6-Star):   

Completed in 2010, this mixed-use office tower became Australia’s first carbon-neutral building. Key 

achievements include:   

- Energy: 100% renewable energy via onsite wind turbines and solar panels, with a tri-

generation system for heating and cooling.   

- Water: 50% reduction through rainwater capture and vacuum toilet systems.   

- Materials: 90% recycled steel and low-carbon concrete with 40% less embodied carbon 

(Newton & Tucker, 2010).   

The project demonstrated that high-rise buildings could achieve net-positive energy performance, 

influencing Australia’s 2022 National Construction Code.   

2. Sapphire House (Johannesburg, South Africa | 5-Star):   

This 18-story commercial tower, certified under Green Star SA in 2019, showcases Africa’s 

sustainable potential:   

- Energy: 35% reduction via double-glazed façades and motion-sensor LED lighting.   

- Social Equity: Allocates 15% of space to low-cost offices for startups and NGOs.   

- Biodiversity: A rooftop garden with 2,000 native plants supports urban pollinators (GBCSA, 

2022).   

The project reduced operational costs by 22%, attracting tenants like Microsoft and the World 

Wildlife Fund.   
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3. Te Kāhui Whaihanga (Auckland, New Zealand | 6-Star):   

A cultural hub for Māori communities, this 2022 project integrates Indigenous knowledge with Green 

Star criteria:   

- Materials: Locally sourced timber and rammed earth walls reduce transport emissions.   

- Resilience: Floodable basements and raised foundations adapt to sea-level rise.   

- Community: Co-designed with Māori elders to preserve cultural heritage (NZGBC, 2023).   

4. CBE Headquarters (Addis Ababa, Ethiopia | 4-Star):   

Ethiopia’s first Green Star africa-certified high-rise (2023) highlights the system’s adaptability to 

low-income contexts:   

C. Synthesis   

The Green Star system’s success lies in its dual focus on rigorous environmental targets and regional 

relevance. By mandating innovation and community engagement, it avoids the “checklist mentality” 

plaguing older systems like LEED (Doan et al., 2017). However, challenges persist in low-income 

regions, where certification costs remain prohibitive, and local expertise is scarce. Ethiopia’s nascent 

Green Star ecosystem, for example, relies heavily on international consultants, raising questions 

about long-term scalability (Gebremariam, 2022). Future iterations must prioritize capacity-building 

and financial incentives to democratize access to sustainable certification.   

2.5 High-Rise Buildings and Sustainability 

2.5.1 Importance of High-Rise Buildings in Urban Development 

High-rise buildings have become a defining feature of modern urban landscapes, particularly in 

rapidly growing cities. These structures provide a solution to the challenges posed by limited land 

availability and increasing urban populations. By accommodating a large number of people and 

businesses within a relatively small footprint, high-rise buildings facilitate higher density 

development, which is essential for efficient land use and the reduction of urban sprawl (Kim, 2020). 

Moreover, high-rise buildings can contribute to the economic vitality of cities by creating job 

opportunities, attracting investments, and supporting various commercial activities (Smith, 2019). 

The vertical expansion of cities, thus, plays a crucial role in addressing the demands of urbanization 

while promoting sustainable growth. 
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2.5.2 Environmental Impact of High-Rise Buildings 

Despite their benefits, high-rise buildings pose significant environmental challenges. The 

construction and operation of these structures are resource-intensive, requiring substantial amounts 

of energy, water, and materials (Jones, 2021). The energy consumption of high-rise buildings is 

particularly concerning, as they often rely on mechanical systems for heating, cooling, and 

ventilation, leading to increased greenhouse gas emissions (Nguyen, 2018). Additionally, high-rise 

buildings can contribute to the urban heat island effect, where dense urban areas experience higher 

temperatures compared to their rural counterparts (Chen & Zhao, 2019). Waste generation and 

management also pose challenges, as the construction process produces considerable debris, and the 

ongoing operation generates significant amounts of waste (Lee, 2020). These environmental impacts 

underscore the need for sustainable design and construction practices to mitigate the adverse effects 

of high-rise buildings on the environment. 

2.5.3 Sustainable Design and Construction Practices for High-Rise Buildings 

To address the environmental challenges associated with high-rise buildings, sustainable design and 

construction practices are essential. These practices focus on minimizing resource consumption, 

reducing greenhouse gas emissions, and enhancing the overall sustainability of the built environment 

(Turner, 2021). Key sustainable design principles include optimizing energy efficiency through 

advanced building envelope technologies, such as high-performance glazing and insulation, and 

integrating renewable energy sources, such as solar panels and wind turbines (Brown, 2019). Water 

efficiency can be achieved through the use of low-flow fixtures, rainwater harvesting systems, and 

greywater recycling (Wang, 2020). Sustainable materials, including recycled and locally sourced 

products, can reduce the environmental footprint of construction activities (Green, 2018). 

Additionally, green building certifications, such as LEED and Green Star, provide frameworks for 

evaluating and promoting sustainable practices in high-rise building projects (Dixon & Gill, 2017). 

By adhering to these principles and standards, developers can create high-rise buildings that 

contribute positively to urban sustainability. 

2.5.4 Examples of Sustainable High-Rise Buildings Worldwide 

Numerous high-rise buildings around the world exemplify sustainable design and construction 

practices, setting benchmarks for future developments. One notable example is the Bosco Verticale 

in Milan, Italy, which features two residential towers adorned with over 900 trees and numerous 
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plants, providing natural insulation and air purification (ArchDaily, 2014). The Bullitt Center in 

Seattle, USA, is another example, often referred to as the "greenest commercial building in the 

world," boasting net-positive energy production through its extensive solar panel array and advanced 

water management systems (Bullitt Center, 2018). The One Central Park in Sydney, Australia, 

incorporates a vertical garden, innovative shading systems, and tri-generation power plant to enhance 

its sustainability credentials (Fraser, 2015). These examples demonstrate that high-rise buildings can 

successfully integrate sustainable practices, offering valuable insights and inspiration for urban 

developers and policymakers globally. 

2.6 Street Corridor Development and Sustainability 

2.6.1 Definition and Significance of Street Corridor Development 

Street corridor development refers to the planning and implementation of transportation and public 

spaces along urban streets. This concept emphasizes the integration of various modes of 

transportation, green spaces, and pedestrian-friendly infrastructure to create vibrant, accessible, and 

sustainable urban environments (Litman, 2019). Street corridors play a crucial role in connecting 

different parts of the city, facilitating economic activities, and enhancing the overall quality of urban 

life (Jacobs, 1993). 

2.6.2 Environmental and Social Benefits of Sustainable Street Corridor Development 

Sustainable street corridor development offers numerous environmental and social benefits. 

Environmentally, it reduces urban heat island effects by incorporating green spaces and vegetation, 

improves air quality by promoting non-motorized transport options, and mitigates stormwater runoff 

through permeable surfaces and green infrastructure (Beatley, 2016). Socially, sustainable street 

corridors enhance community well-being by providing safe and attractive public spaces for social 

interaction, promoting active lifestyles through walking and cycling infrastructure, and improving 

accessibility for all urban residents, including those with disabilities (Gehl, 2010). Moreover, 

sustainable street corridors can stimulate local economies by increasing foot traffic and supporting 

small businesses (Dovey, 2016). 

2.6.3 Best Practices in Sustainable Street Corridor Development 

Implementing sustainable street corridors involves adopting best practices that balance 

environmental, social, and economic considerations. Key strategies include designing streetscapes 
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that prioritize pedestrians and cyclists over motor vehicles, integrating public transportation systems, 

and incorporating green infrastructure such as street trees, bioswales, and rain gardens (Farr, 2018). 

Additionally, the use of sustainable materials, energy-efficient street lighting, and smart technologies 

can further enhance the sustainability of street corridors (Carmona et al., 2008). Community 

engagement and participatory planning processes are also essential to ensure that street corridor 

development meets the needs and preferences of local residents (Innes & Booher, 2010). 

2.6.4 Case Studies of Successful Street Corridor Developments Globally 

Several cities around the world have implemented successful sustainable street corridor projects that 

serve as models for others. For example, Copenhagen, Denmark, is renowned for its extensive 

network of bike lanes and pedestrian-friendly streets, which have significantly reduced car 

dependency and improved urban livability (Gehl Architects, 2016). New York City's High Line, a 

repurposed elevated rail line turned public park, has revitalized the surrounding neighborhoods and 

become a popular destination for residents and tourists alike (David & Hammond, 2011). In Seoul, 

South Korea, the Cheonggyecheon Stream restoration project transformed a previously degraded 

urban stream into a vibrant public space, enhancing biodiversity and providing a natural cooling effect 

(Chung, 2015). These case studies demonstrate the potential of sustainable street corridor 

development to create more resilient, healthy, and connected urban environments. 

2.7 Urban Development in Addis Ababa 

2.7.1 Overview of Urban Development Trends in Addis Ababa 

Addis Ababa, the capital city of Ethiopia, has experienced rapid urbanization and economic growth 

over the past few decades. The city's population has been increasing steadily, resulting in a significant 

demand for housing, infrastructure, and public services (World Bank, 2020). This urban expansion 

has led to the development of high-rise buildings and extensive street corridor projects to 

accommodate the growing population and facilitate economic activities. The city's strategic location 

and role as a political and economic hub have further accelerated its urban development (Bekele, 

2018). 

2.7.2 Government Policies and Initiatives Supporting Urban Development 

The Ethiopian government has implemented various policies and initiatives to support and manage 

urban development in Addis Ababa. The Growth and Transformation Plan (GTP), now in its second 
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phase (GTP II), outlines the government's vision for sustainable urbanization and infrastructure 

development (Federal Democratic Republic of Ethiopia, 2016). Key initiatives include the 

construction of affordable housing units, the expansion of transportation networks, and the promotion 

of environmentally sustainable practices in urban planning (UN-Habitat, 2017). These policies aim 

to improve the quality of life for residents while ensuring the city's development is sustainable and 

resilient. 

2.7.3 Challenges and Opportunities in Urban Development in Addis Ababa 

Despite the progress made, Addis Ababa faces several challenges in its urban development efforts. 

One of the primary challenges is the inadequate infrastructure to support the rapidly growing 

population, leading to congestion, inadequate waste management, and strain on public services 

(Mengistu, 2019). Additionally, the city grapples with environmental issues such as air pollution, 

water scarcity, and the urban heat island effect (Assefa & Gebremedhin, 2020). However, these 

challenges also present opportunities for innovative solutions and sustainable practices. The growing 

emphasis on green building standards and sustainable urban planning provides a pathway to address 

these issues. By adopting frameworks like the Green Star rating system, Addis Ababa can enhance 

its environmental performance, reduce resource consumption, and improve the overall quality of life 

for its residents (Tesfaye, 2021). 

2.7.4 Key Projects and Developments Shaping the City's Infrastructure 

Several key projects and developments are shaping the urban landscape of Addis Ababa. The 

construction of high-rise buildings, such as the Commercial Bank of Ethiopia headquarters, 

exemplifies the city's vertical growth and modern architectural advancements (Amare, 2019). The 

expansion of the Addis Ababa Light Rail Transit (LRT) system has significantly improved public 

transportation, reduced traffic congestion and promoting sustainable mobility (Adamu, 2018). Street 

corridor development projects, such as the Addis Ababa Riverside Green Development, aim to create 

vibrant public spaces, enhance connectivity, and promote environmental sustainability (Gemechu, 

2020). These projects not only improve the city's infrastructure but also contribute to its economic 

growth and social cohesion. 
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2.8 Application of the Green Star Rating System in Addis Ababa 

2.8.1 Introduction to the Green Star Rating System 

The Green Star rating system, developed by the Green Building Council of Australia, is an 

internationally recognized framework for assessing the environmental performance of buildings and 

urban developments. It evaluates projects based on a range of criteria, including energy efficiency, 

water usage, materials selection, indoor environmental quality, and site sustainability. The Green Star 

system is designed to promote sustainable design, construction, and operation practices, thereby 

reducing the environmental impact of buildings and enhancing occupant health and well-being 

(GBCA, 2020). 

2.8.2 The need for Green Star Rating System in Addis Ababa 

Addis Ababa has increasingly recognized the importance of sustainable urban development in 

response to the challenges posed by rapid urbanization. There are no evaluation techniques, categories 

and criteria so far. There is a need of creating novel methods and practices by considering the 

philosophy and applications of the perception of high-performance building for the success of 

development in the construction industry of Ethiopia. Ethiopia is in urgent need of using green 

design practices for enhancing the environmental, social, and economic performances of both existing 

and new buildings. Preparing an evaluation techniques intended for the Ethiopian context is 

indispensable; such a tool is urgently needed. Therefore; a study has prepared the proposed allocated 

points and awards for the buildings to be assessed were <40 points: Certificate with Not Green rank; 

40–59 points: Certificate with Green rank; 60–79 points: Certificate with Very Green rank; ≥80 

points: Certificate with Extreme Green rank. The newly developed evaluation technique for Ethiopia 

is the Ethiopian -Sustainable Building Assessment Tool (Ethio-SBAT). (Abebe M., 2022). 

2.8.3 Case Studies of Green Star Certified Projects in Addis Ababa 

Even if there are several notable projects in Addis Ababa have achieved LEED certification, 

demonstrating the feasibility and benefits of integrating sustainable practices in urban development 

yet only a few have had applied to be certified for the green star Africa certification. One prominent 

example is the headquarters of the Commercial Bank of Ethiopia, which has incorporated various 

green building features such as energy-efficient lighting, water-saving fixtures, and sustainable 

https://www.sciencedirect.com/topics/engineering/ecodesign
https://www.sciencedirect.com/topics/engineering/ecodesign
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materials. This project serves as a model for future developments in the city, showcasing the potential 

for high environmental performance and resource efficiency (Amare, 2019). 

Another example on the process of applying to be certified for green star Africa is the Addis Ababa 

Riverside Green Development, a large-scale urban renewal project that aims to transform the city's 

riverbanks into vibrant, sustainable public spaces. The project includes green infrastructure elements 

such as permeable pavements, native vegetation, and stormwater management systems. By adhering 

to Green Star criteria, the Riverside Green Development enhances the environmental quality and 

resilience of the urban landscape (Gemechu, 2020). 

2.8.4 Challenges and Barriers to Implementing Green Star Criteria 

Despite the low certification fee, ease of the application process and localized criteria’s of green star 

Africa certification, there are several challenges and barriers to the widespread implementation of 

Green Star Africa criteria in Addis Ababa. One of the primary obstacles is the lack of awareness and 

understanding of green building practices among developers, architects, and policymakers. 

Additionally, the higher upfront costs associated with sustainable design and construction can be a 

deterrent for many stakeholders, particularly in a context where cost considerations often take 

precedence over environmental concerns (Bekele, 2018). 

Regulatory and institutional barriers also play a significant role in hindering the adoption of Green 

Star Africa criteria. The existing building codes and regulations in Addis Ababa may not fully support 

or mandate the implementation of green building standards, making it difficult for developers to 

justify the additional investments required for certification. Moreover, limited access to financing and 

technical expertise further exacerbates these challenges, highlighting the need for capacity building 

and incentives to promote sustainable urban development (Mengistu, 2019). 

2.8.5 Comparative Analysis of Green Star Adoption in Addis Ababa and Other Cities 

To better understand the potential for the need for Green Star adoption in Addis Ababa, it is useful to 

compare the city's experience with that of other cities that have successfully implemented the rating 

system. For instance, Melbourne, Australia, has emerged as a global leader in green building 

practices, with numerous Green Star certified projects that set high standards for sustainability. The 

city's success can be attributed to strong policy support, financial incentives, and a robust green 

building industry (GBCA, 2020). Similarly, Johannesburg, South Africa, has made significant strides 
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in promoting Green Star certification, driven by the efforts of the Green Building Council of South 

Africa (GBCSA). The city's experience demonstrates the importance of local advocacy and capacity 

building in overcoming barriers and driving the adoption of sustainable practices (GBCSA, 2019). 

By learning from these examples, Addis Ababa can identify strategies and best practices to adopt 

Green Star criteria and achieve its sustainability goals. 

2.8.6 Summary and Future Directions 

The application of the Green Star rating system in Addis Ababa holds significant potential for 

promoting sustainable urban development. While several projects have demonstrated the benefits of 

Green Star certification, there is a need for greater awareness, support, and capacity building to 

overcome the challenges and barriers to widespread adoption. By drawing on the experiences of other 

cities and leveraging local strengths, Addis Ababa can enhance its environmental performance and 

resilience, contributing to a more sustainable and livable urban future. 

2.9 Environmental and Economic Impacts of Green Star Standards 

2.9.1 Environmental Benefits of Applying Green Star Standards 

The implementation of Green Star standards in high-rise buildings and street corridor developments 

offers significant environmental benefits. Green Star certification emphasizes energy efficiency, 

which can lead to substantial reductions in energy consumption and greenhouse gas emissions. By 

incorporating advanced building envelope technologies, such as high-performance glazing and 

insulation, buildings can achieve greater thermal efficiency, reducing the need for heating and cooling 

(Turner, 2021). Renewable energy integration, such as solar panels and wind turbines, further 

enhances the sustainability of these developments (Brown, 2019). 

Water efficiency is another critical component of Green Star standards. The use of low-flow fixtures, 

rainwater harvesting systems, and greywater recycling can significantly reduce water consumption, 

alleviating pressure on local water resources (Wang, 2020). Additionally, Green Star certified 

projects often incorporate green infrastructure elements, such as green roofs, permeable pavements, 

and bioswales, which contribute to improved stormwater management and reduced urban heat island 

effects (Beatley, 2016). 

The emphasis on sustainable materials also plays a vital role in minimizing the environmental 

footprint of construction activities. Green Star standards encourage the use of recycled, locally 
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sourced, and low-emission materials, reducing the demand for virgin resources and decreasing the 

overall environmental impact (Green, 2018). 

2.9.2 Economic Benefits of Green Star Certification 

In addition to the environmental advantages, Green Star certification provides several economic 

benefits for building owners, developers, and occupants. One of the primary economic benefits is the 

potential for cost savings through increased energy and water efficiency. By reducing resource 

consumption, Green Star certified buildings can lower utility bills and operational costs over the 

building's lifecycle (Dixon & Gill, 2017). 

Green Star certification can also enhance the marketability and value of properties. Certified buildings 

are often perceived as higher quality and more desirable, attracting tenants and buyers who prioritize 

sustainability and environmental responsibility (Miller et al., 2018). This increased demand can lead 

to higher rental and sale prices, providing a financial incentive for developers to pursue certification. 

Furthermore, Green Star certified buildings can benefit from government incentives and rebates, 

which can offset the initial costs of implementing sustainable design and construction practices. These 

incentives can include tax credits, grants, and expedited permitting processes, making it more 

economically feasible for developers to invest in green building practices (United Nations 

Environment Programme, 2019). 

2.9.3 Analysis of Specific Projects in Addis Ababa 

Several projects in Addis Ababa have successfully achieved Green Star certification, demonstrating 

the environmental and economic benefits of the rating system. For example, the headquarters of the 

Commercial Bank of Ethiopia incorporates various energy-efficient technologies and sustainable 

design features, resulting in significant reductions in energy consumption and operational costs 

(Amare, 2019). The project has also enhanced the building's marketability, attracting tenants who 

value sustainability. 

The Addis Ababa Riverside Green Development is another notable example. By integrating green 

infrastructure elements and adhering to Green Star criteria, the project has improved stormwater 

management, reduced urban heat island effects, and created attractive public spaces that enhance the 

quality of life for residents (Gemechu, 2020). The environmental benefits of the project have 
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translated into economic gains, as the development has stimulated local economic activities and 

increased property values in the surrounding areas. 

2.9.4 Challenges and Recommendations 

Despite the benefits, there are challenges to the widespread adoption of Green Star standards in Addis 

Ababa. These challenges include the higher upfront costs associated with sustainable design and 

construction, limited awareness and understanding of green building practices, and regulatory barriers 

that may not fully support the implementation of Green Star criteria (Bekele, 2018).  To address these 

challenges, it is essential to increase awareness and education about the benefits of Green Star 

certification among developers, architects, and policymakers. Providing training and resources can 

help build local capacity and expertise in green building practices (Mengistu, 2019). Additionally, 

creating financial incentives and supportive regulatory frameworks can encourage more developers 

to pursue Green Star certification and invest in sustainable urban development.  

The environmental and economic impacts of applying Green Star standards in high-rise buildings and 

street corridor developments in Addis Ababa are significant. By promoting energy and water 

efficiency, reducing environmental footprints, and enhancing marketability, Green Star certification 

offers a comprehensive approach to sustainable urban development. While challenges exist, 

addressing these barriers through education, incentives, and supportive policies can facilitate the 

broader adoption of Green Star standards, contributing to a more sustainable and resilient urban future 

for Addis Ababa. 

2.10 Summary and Gaps in the Literature 

2.10.1 Summary of Key Findings 

The review of literature on sustainable urban infrastructure, green building standards, and the Green 

Star rating system has highlighted several key findings. High-rise buildings play a significant role in 

urban development by accommodating growing populations and supporting economic activities 

(Kim, 2020). However, they also pose environmental challenges, including high energy consumption, 

greenhouse gas emissions, and waste generation (Nguyen, 2018; Lee, 2020). 

Sustainable design and construction practices, such as those promoted by the Green Star rating 

system, offer effective solutions to mitigate the environmental impacts of high-rise buildings. These 

practices include optimizing energy and water efficiency, using sustainable materials, and integrating 
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green infrastructure (Turner, 2021; Brown, 2019). Successful examples of sustainable high-rise 

buildings worldwide, such as Bosco Verticale, the Bullitt Center, and One Central Park, demonstrate 

the feasibility and benefits of these practices (ArchDaily, 2014; Bullitt Center, 2018; Fraser, 2015). 

Street corridor development is another crucial aspect of sustainable urban planning. Sustainable street 

corridors provide environmental benefits, such as improved air quality and stormwater management, 

and social benefits, including enhanced community well-being and economic vitality (Beatley, 2016; 

Gehl, 2010; Dovey, 2016). Best practices in sustainable street corridor development emphasize 

pedestrian and cyclist infrastructure, green spaces, and community engagement (Farr, 2018; Innes & 

Booher, 2010). 

In Addis Ababa, urban development has been driven by rapid population growth and economic 

expansion. The city has implemented various policies and initiatives to support sustainable urban 

development, although challenges such as inadequate infrastructure and environmental issues persist 

(Bekele, 2018; Mengistu, 2019). The adoption of the Green Star rating system in Addis Ababa is 

limited, but several projects, such as the Commercial Bank of Ethiopia headquarters and the Addis 

Ababa Riverside Green Development, have demonstrated its potential benefits (Amare, 2019; 

Gemechu, 2020). 

2.10.2 Identification of Gaps in the Existing Literature 

While the literature provides valuable insights into sustainable urban development and the Green Star 

rating system, several gaps remain. First, there is limited research on the specific application of Green 

Star criteria in high-rise buildings and street corridor developments in Addis Ababa. Studies that 

examine the local context, challenges, and opportunities for implementing Green Star standards are 

needed to provide a comprehensive understanding of their impact. 

Second, the economic benefits of Green Star certification in Addis Ababa are not well-documented. 

Further research is required to quantify the cost savings, marketability, and financial incentives 

associated with Green Star certified projects in the city. This information would be valuable for 

developers, policymakers, and investors considering sustainable building practices. 

Third, there is a need for more comparative analyses of Green Star adoption in different cities. By 

comparing Addis Ababa's experience with other cities that have successfully implemented the rating 

system, researchers can identify best practices and strategies to overcome local challenges. 
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Finally, the role of community engagement and participatory planning in promoting sustainable urban 

development in Addis Ababa is underexplored. Studies that investigate how local communities can 

be involved in the planning and implementation of Green Star certified projects would contribute to 

more inclusive and effective urban development strategies. 

2.10.3 Justification for the Current Research Study 

The identified gaps in the literature highlight the need for the current research study, which aims to 

evaluate the sustainability and environmental performance of high-rise buildings and street corridor 

developments in Addis Ababa using the Green Star rating system. By addressing the local context, 

economic benefits, comparative analyses, and community engagement, this study will provide 

valuable insights and recommendations for promoting sustainable urban development in Addis 

Ababa. 

Table 2-2: Literature Matrix 

(Author(s), Year) Topic Key Findings Gaps Identified 

(Kim, J., 2020) High-rise buildings 

and urban density                

High-rise buildings 

support efficient land 

use and economic 

vitality               

Limited research on local 

context and specific 

applications in Addis 

Ababa 

(Nguyen, P., 2018)   Energy consumption 

in high-rise buildings            

High energy 

consumption and 

greenhouse gas 

emissions                                

Lack of studies on 

mitigation strategies in the 

local context          

(Lee, Y., 2020) Waste management in 

high-rise buildings              

Significant waste 

generation and 

management challenges                              

Need for more sustainable 

waste management 

practices                   

(Turner, C., 2021) Sustainable design 

principles for high-

rise buildings 

Effective strategies for 

energy and water 

efficiency, use of 

sustainable materials 

Limited application of 

these practices in Addis 

Ababa                  

(Brown, A., 2019) Advanced building 

envelope 

technologies               

Enhanced thermal 

efficiency through high-

performance glazing 

and insulation         

Need for local case studies                                            

(ArchDaily, 2014) Bosco Verticale                                      Successful integration 

of natural insulation 

and air purification                   

Underexplored potential 

for similar projects in 

Addis Ababa            

(Bullitt Center, 

2018) 

The Bullitt Center                                    Net-positive energy 

production and 

advanced water 

management systems                

Limited examples in the 

local context                                  
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(Fraser, D., 2015) One Central Park                                      Vertical garden and 

innovative shading 

systems                                      

Need for local 

comparative studies                                     

(Beatley, T., 2016) Biophilic city 

planning and design                    

Environmental and 

social benefits of 

green infrastructure                           

Limited application in 

Addis Ababa                                     

(Gehl, J., 2010) Cities for People                                    Enhanced community 

well-being through 

pedestrian-friendly 

infrastructure            

Underexplored role of 

community engagement 

in Addis Ababa              

(Dovey, K., 2016)      Urban design 

thinking                                 

Economic vitality 

through sustainable 

street corridors                              

Need for more 

participatory planning 

processes                         

(Farr, D., 2018)        Sustainable 

urbanism                                  

Best practices in 

sustainable street 

corridor development                           

Limited local case 

studies                                             

(Innes & Booher, 

2010) 

Collaborative 

rationality for 

public policy           

Importance of 

community 

engagement and 

participatory planning                       

Underexplored in the 

local context                                     

(Bekele, D., 2018)     Urban growth and 

economic 

development in 

Addis Ababa 

Government policies 

supporting urban 

development                                    

Limited research on 

specific Green Star 

applications                   

(Mengistu, T., 

2019) 

Infrastructure 

challenges in Addis 

Ababa              

Inadequate 

infrastructure and 

environmental issues                                  

Need for sustainable 

development strategies                            

(Tesfaye, S., 2021)   Adopting green 

building standards 

in Addis Ababa      

Opportunities and 

challenges in 

implementing Green 

Star standards                   

Need for more detailed 

economic analyses                               

(Amare, B., 2019) High-rise buildings 

in Addis Ababa                    

Successful Green Star 

certification examples                                       

Limited comparative 

analyses                                           

(Gemechu, A., 

2020)  

Addis Ababa 

Riverside Green 

Development               

Environmental 

benefits and local 

economic gains                                     

Underexplored potential 

for wider adoption                             
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CHAPTER THREE: MATERIALS AND METHODS 

3.1 Introduction to the Chapter   

This chapter outlines the methodological framework guiding the research on *Sustainable Urban 

Infrastructure: Examining High-Rise Buildings and Street Corridor Development in Addis Ababa 

Using the Green Star Rating System*. The study’s primary intent is to evaluate the environmental 

performance, economic viability, and social equity implications of applying the Green Star rating 

system to Addis Ababa’s rapidly urbanizing landscape. To achieve this, the methodology is designed 

to address two core research questions:  To what extent does the Green Star rating system align with 

Addis Ababa’s urban development priorities and challenges? and What barriers and opportunities 

exist in implementing Green Star criteria for high-rise buildings and street corridors in the city?   

The chapter begins by justifying the mixed-methods approach integrating qualitative interviews, 

quantitative surveys, and case study analyses to ensure a holistic understanding of Green Star’s 

application in a context characterized by rapid growth, resource constraints, and evolving policy 

frameworks. It then details the sampling strategy, focusing on purposively selected high-rise 

buildings and street corridors that reflect Addis Ababa’s architectural diversity and sustainability 

aspirations. Subsequent sections elaborate on data collection techniques, including semi-structured 

stakeholder interviews, user surveys, and site observations, followed by analytical methods to 

synthesize findings.   

The methodology is grounded in the need to bridge gaps identified in the literature review, 

particularly the lack of localized empirical studies on Green Star’s implementation in Sub-Saharan 

Africa. By triangulating insights from policymakers, practitioners, and residents, the research aims to 

generate actionable recommendations for enhancing sustainable urban infrastructure while 

contributing to global debates on equitable green building practices.   

3.2 Research Design   

This study uses a mixed research methods and has been designed accordingly. A combination of 

qualitative and quantitative data methods was used. Quantitative methods involve taking 

questionnaire, interview and field survey while qualitative methods use semi-structured interviews. 

This study provides an exploratory sequential approach. The initial phase will analyze existing 
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infrastructure data, while the subsequent phase gathers qualitative insights. Furthermore, the study 

examines public preferences and determinants. 

To ensure methodological coherence, the design incorporates four sequential phases:   

1. Exploratory Phase: Document analysis of Green Star certification reports, architectural 

blueprints, and Ethiopia’s Climate Resilient Green Economy (CRGE) strategy.   

2. Fieldwork Phase: Site visits to observe sustainable features (e.g., solar panels, green roofs) 

and interview stakeholders.   

3. Analytical Phase: Thematic coding of qualitative data (using NVivo) and statistical analysis 

of survey responses (using SPSS).   

4. Synthesis Phase: Integration of findings to develop a framework for optimizing Green Star 

adoption in Addis Ababa.   

3.2. Population and target population 

The population of this research study comprises the High-rise buildings and Street corridors in Addis 

Ababa city. The city has a mixed population and is a blend of green building certified and non-

certified Highrise buildings. 

A subset of Addis Ababa's high-rise structures and street corridors, with an emphasis on green 

building certified buildings, make up the study's target population. The majority of Addis Ababa's 

high-rise structures lack green building certification. On the other hand, most of the street corridors 

in Addis Ababa are in the process of applying to be certified with green building certification tools. 

The target population include a representative sample of both High-rise buildings and street corridors. 

The sample size and the selection criteria shall be determined with considerations that include both 

certified and non-certified projects in the city, the geographic distribution of these developments, and 

the feasibility of data collection. 

A combination of purposive and random sampling methods is used to choose the target population. 

The goal of random sampling is to select instances that are typical of Addis Ababa's non-certified 

population. Purposeful sampling, on the other hand, involves making sure that a few chosen high-rise 

structures have particular qualities intended for the study. 
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3.3 Sampling Techniques and Sample Size   

This study employs purposive sampling to select high-rise buildings, street corridors, and 

stakeholders that reflect the diversity of Addis Ababa’s urban development landscape and its 

engagement with the Green Star Rating System. This non-probability sampling technique is chosen 

to ensure the inclusion of cases that provide rich, context-specific insights into the implementation of 

sustainability criteria, aligning with the study’s exploratory and evaluative objectives (Etikan et al., 

2016).   

3.3.1 Rationale for Sample Size and Technique   

- Qualitative Interviews (N = 15–20):  Aligns with recommendations for achieving thematic 

saturation in qualitative research, where additional interviews yield diminishing new insights 

(Guest et al., 2006). 

- Quantitative Surveys (N = 200–300):  Provides a 95% confidence level with a 5–7% margin 

of error for generalizing findings to Addis Ababa’s urban population (Krejcie & Morgan, 

1970).   

- Case Study Units (10 buildings + 5 corridors):  Balances depth of analysis with logistical 

feasibility, ensuring comprehensive data collection across diverse contexts.   

3.3.2 Sample Selection for Built Environment   

1. High-Rise Buildings (N = 10):   

Selection Criteria:   

- Certification Status: Buildings certified under Green Star Ethiopia (4-Star to 6-Star), those 

pursuing certification, and non-certified counterparts for comparative analysis.   

- Function: Residential, commercial, and mixed-use developments to assess varying 

sustainability challenges (e.g., energy use in offices vs. water demand in apartments).   

- Location: Geographically distributed across Addis Ababa’s key districts (e.g., Bole’s 

business hub, Lideta’s revitalized zones, Kazanchis’ government complexes).   

- Completion Date: Projects completed between 2018–2023 to capture recent trends in Green 

Star adoption.   

  Examples:   



36 
 

- Ethiopian Airlines Headquarters (6-Star, Bole District).   

- Lideta Mercato Mixed-Use Tower (5-Star, Lideta).   

- Non-certified residential high-rises in emerging suburbs (e.g., Ayat City).   

2. Street Corridors (N = 5):   

Selection Criteria:   

- Design Typology: Arterial roads with integrated green infrastructure (e.g., bike lanes, rain 

gardens) and those lacking sustainability features.   

- Certification Status: Corridors registered under Green Star’s "Precincts" category and 

conventional developments.   

- Traffic and Land Use: High-density corridors (e.g., Churchill Avenue) vs. mixed-use zones 

(e.g., Meskel Square–Gotera stretch).   

Examples:   

- Bole Road (Green Star-registered, solar street lighting).   

- Megenagna–Torhailoch Corridor (non-certified, high vehicular emissions).   

3.3.3 Stakeholder Sampling   

1. Semi-Structured Interviews (N = 15–20):   

Participants:   

- Architects/Engineers (5–7): Professionals involved in Green Star-certified projects.   

- Developers/Contractors (4–6): Representatives from firms like Sunshine Construction and 

MIDROC Ethiopia.   

- Policymakers (3–4): Officials from the Addis Ababa City Administration and Ethiopian 

Construction Works Regulatory Authority.   

- NGO/Advocacy Groups (3–4): Representatives from GBC Ethiopia and Eco-Build Africa.   

- Recruitment:   

- Snowball sampling to identify key actors within Ethiopia’s green building network.   

- Formal invitations via professional networks (e.g., Ethiopian Association of Architects).   
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2. User Surveys (N = 200–300):   

Target Groups:   

- Residents, office workers, and small business owners in selected high-rises.   

- Pedestrians, drivers, and vendors using the sampled street corridors.   

Sampling Strategy:   

- Stratified random sampling to ensure proportional representation of gender, age, and income 

groups.   

- Onsite distribution at peak hours (e.g., weekday mornings/evenings) and digital surveys via 

QR codes posted in lobbies.   

3.3.4 Limitations and Mitigation   

- Selection Bias: Purposive sampling may overrepresent high-profile Green Star projects. 

Mitigated by including non-certified cases and peripheral neighborhoods.   

- Non-Response Bias: Stakeholder hesitancy to participate. Addressed through anonymization 

and collaboration with GBC Ethiopia to endorse the study.   

3.4 Data Collection Methods   

This study employs a triangulated data collection strategy to ensure methodological rigor and 

comprehensiveness. By integrating primary and secondary sources, the approach captures diverse 

perspectives on the implementation of the Green Star Rating System in Addis Ababa’s high-rise 

buildings and street corridors. The methods are designed to address the study’s objectives of 

evaluating sustainability performance, identifying barriers, and proposing actionable improvements.   

3.4.1 Document Analysis   

Purpose: To contextualize the study within existing policies, certification frameworks, and project-

specific data.   

Sources:   

- Green Star Certification Documents: Reports, scorecards, and audit records for selected 

buildings/corridors (e.g., energy audits, water efficiency assessments).   
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- Municipal Records: Urban development plans, zoning regulations, and environmental 

impact assessments from the Addis Ababa City Administration.   

- Utility Data: Energy and water consumption metrics (2018–2023) from Ethiopian Electric 

Power (EEP) and Addis Ababa Water and Sewerage Authority (AAWSA).   

- Academic and Industry Reports: Publications by GBC Ethiopia, UN-Habitat, and the 

Ethiopian Institute of Architecture.   

Tools:   

- Qualitative data analysis software (Atlas.ti) for coding policy gaps and compliance patterns.   

- Excel for aggregating energy/water usage trends.   

3.4.2 Semi-Structured Interviews   

Purpose: To gather stakeholder insights on challenges, motivations, and perceptions of Green Star 

implementation.   

Participants:   

- Architects/Designers (5–7): Focus on design compromises, material sourcing, and 

innovation (e.g., “How did you balance aesthetics with Green Star’s energy efficiency 

mandates?”).   

- Developers/Contractors (4–6): Explore cost-benefit analyses and supply chain hurdles (e.g., 

“What premium costs were associated with Green Star compliance?”).   

- Policymakers (3–4): Assess regulatory alignment and enforcement (e.g., “How does the 

CRGE strategy influence Green Star adoption?”).   

- NGO Representatives (3–4): Investigate advocacy roles and community engagement (e.g., 

“What grassroots initiatives support Green Star awareness?”).   

Protocol:   

- Interviews conducted in-person or via Zoom, lasting 45–60 minutes.   

- Audio-recorded with consent, transcribed verbatim, and anonymized (e.g., “Policymaker A,” 

“Developer B”).   
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3.4.3 User Surveys   

Purpose: To quantify user experiences and perceptions of sustainability in Green Star-certified vs. 

non-certified developments.   

Target Groups:   

- High-Rise Users (N = 150–200): Residents, office workers, and retail tenants.   

- Street Corridor Users (N = 50–100): Pedestrians, drivers, and informal vendors.   

Instrument:   

- Digital Surveys: Distributed via Google Forms and QR codes posted in building lobbies.   

- Onsite Surveys: Conducted at peak hours (7–9 AM, 5–7 PM) in public spaces (e.g., Meskel 

Square, Bole Medhanealem).   

Metrics:   

- Likert Scale Questions: Satisfaction with thermal comfort, air quality, and noise levels.   

- Open-Ended Questions: Perceived benefits of green infrastructure (e.g., “How has the street 

corridor’s design impacted your daily commute?”).   

3.4.4 Site Observations   

Purpose: To validate self-reported data and assess on-the-ground implementation of Green Star 

criteria.   

Tools:   

- Checklist: Based on Green Star’s technical manuals (e.g., energy systems, waste 

management, green roofs). 

- GIS Mapping: Spatial analysis of street corridor features (e.g., bike lanes, tree cover) using 

ArcGIS.   

- Photographic Evidence: Documenting sustainable design elements (e.g., solar panels, 

permeable pavements).   

Protocol:   
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- Three site visits per case (pre-construction, mid-construction, post-occupancy) where 

applicable.   

- Collaboration with municipal inspectors to access restricted areas (e.g., rooftop solar 

installations).   

3.4.5 Triangulation   

Data from interviews, surveys, and observations will be cross-referenced to:   

- Identify discrepancies between stakeholder claims and observed practices.   

- Correlate user satisfaction scores with measurable energy/water savings.   

- Validate policy recommendations against international best practices (e.g., LEED case 

studies).   

3.5 Data Analysis   

This section details the analytical procedures used to synthesize qualitative and quantitative data, 

ensuring robust findings that address the study’s research questions. The analysis is divided into three 

interconnected phases: qualitative coding, statistical evaluation, and triangulation, culminating in 

actionable insights for improving Green Star implementation in Addis Ababa.   

3.5.1 Qualitative Analysis   

Purpose: To identify themes, patterns, and narratives from interviews and open-ended survey 

responses.   

Tools & Process:   

1. Thematic Coding (NVivo/Atlas.ti):   

- Inductive Coding: Open coding of interview transcripts to surface emergent themes (e.g., 

“cost barriers,” “lack of technical expertise”).   

- Deductive Coding: Application of predefined codes based on Green Star criteria (e.g., 

“energy efficiency,” “water conservation”).   

- Example: Responses from architects about material sourcing challenges are coded under 

“supply chain limitations.”   

2. Narrative Analysis:   
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- Constructing stakeholder narratives to contextualize challenges (e.g., developers’ accounts of 

balancing sustainability with profit margins).   

3. Comparative Case Analysis:   

- Contrasting interview insights across certified vs. non-certified projects to identify systemic 

gaps.   

Outcome: A thematic framework categorizing barriers (e.g., financial, regulatory) and enablers (e.g., 

community engagement, policy incentives) of Green Star adoption.   

3.5.2 Quantitative Analysis   

Purpose: To statistically evaluate environmental performance, user satisfaction, and economic 

impacts.   

Tools & Process:   

1. Descriptive Statistics (SPSS/Excel):   

- Summarizing survey responses (e.g., mean satisfaction scores for thermal comfort, frequency 

distributions of Green Star awareness).   

- Example: Calculating the percentage of users who report improved air quality in Green Star-

certified buildings.   

2. Inferential Statistics:   

- Comparative Analysis: Independent t-tests or ANOVA to compare energy/water usage 

between Green Star-certified and non-certified projects.   

- Regression Models: Exploring correlations between Green Star compliance and economic 

outcomes (e.g., rental premiums, occupancy rates).   

3. Energy/Water Data Analysis:   

- Normalizing utility data (kWh/m²/year) to assess compliance with Green Star benchmarks.   

- Example: Comparing the Ethiopian Airlines Headquarters (6-Star) with non-certified towers 

in energy consumption per square meter.   
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Outcome: Quantifiable evidence of Green Star’s environmental and economic impacts, such as 

percentage reductions in energy use or cost savings.   

3.5.3 Triangulation   

Purpose: To enhance validity by cross-verifying findings across data sources.   

Methods:   

1. Convergence Analysis:   

- Aligning interview themes with survey results (e.g., stakeholder-reported “policy gaps” vs. 

user dissatisfaction with infrastructure).   

2. Data Integration:   

- Overlaying GIS maps of street corridor green infrastructure with pedestrian survey responses 

on perceived walkability.   

3. Document Validation:   

- Comparing self-reported certification data (e.g., energy audits) with municipal utility records 

to detect discrepancies.   

Example: If developers claim “high compliance with Green Star energy criteria,” but utility data 

shows minimal savings, this divergence is flagged for further investigation.   

3.5.4 Synthesis Phase   

Purpose: To integrate findings into a cohesive framework for sustainable urban infrastructure. 

Process:   

1. SWOT Analysis:   

- Synthesizing strengths (e.g., renewable energy integration), weaknesses (e.g., high costs), 

opportunities (e.g., CRGE funding), and threats (e.g., informal settlements) of Green Star 

implementation.   
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2. Policy-Outcome Mapping:   

- Linking themes to Ethiopia’s Climate Resilient Green Economy (CRGE) strategy and SDG 

11 targets.   

3. Stakeholder Workshop:   

- Validating preliminary findings with GBC Ethiopia and city planners to refine 

recommendations.   

Outcome: A scalable framework for optimizing Green Star adoption in Addis Ababa, including 

prioritized strategies (e.g., tax incentives for solar panels, training programs for architects).   

3.5.5 Limitations of Analysis   

1. Self-Reporting Bias: Stakeholder interviews may overemphasize successes; mitigated by 

triangulation with objective data.   

2. Sample Size Constraints: Small N for certified projects may limit statistical power; 

addressed by bootstrapping techniques.   

3. Temporal Gaps: Utility data may not fully capture long-term performance; noted as a caveat 

in conclusions.   

3.6 Ethical Considerations   

Ethical integrity is paramount in this study to ensure the protection of participants, the credibility of 

findings, and adherence to global research standards. The following measures have been implemented 

to address ethical concerns inherent in examining high-rise buildings and street corridors in Addis 

Ababa through the Green Star Rating System:   

1. Informed Consent: All participants, including architects, developers, policymakers, and 

residents, will provide explicit consent prior to their involvement. Written consent forms, 

available in both English and Amharic, outline the study’s objectives, voluntary nature of 

participation, and the right to withdraw at any stage without repercussion. Digital consent will 

be obtained for online surveys, with clear explanations provided at the outset.   

2. Confidentiality and Anonymity: To protect participant identities, all data will be 

anonymized. Interviews with stakeholders will use pseudonyms (e.g., “Developer A,” 

“Policymaker B”), and survey responses will be aggregated to prevent individual 
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identification. Sensitive information, such as proprietary project details or critical policy 

opinions, will be excluded from public reports.   

3. Data Protection:  Collected data including audio recordings, transcripts, and survey 

responses will be stored on password-protected, encrypted devices and cloud servers with 

restricted access. Compliance with Ethiopia’s Data Protection Proclamation (2020) and the 

EU’s General Data Protection Regulation (GDPR) ensures secure handling of personal and 

institutional information.   

4. Avoidance of Harm:  Questions in interviews and surveys are designed to avoid 

psychological or professional harm. For example, discussions about challenges in Green Star 

implementation will focus on systemic barriers rather than individual blame. Findings will be 

presented in a manner that safeguards participants’ reputations and avoids stigmatizing 

specific projects.   

5. Conflict of Interest Disclosure:  The researcher acknowledges no financial or institutional 

ties to Green Star-certified projects in Addis Ababa. Any potential biases arising from 

collaborations with local NGOs or municipal bodies will be disclosed in final reports to 

maintain transparency.   

6. Cultural Sensitivity: Research instruments are tailored to respect local norms. Surveys avoid 

culturally insensitive phrasing, and interviews are conducted in participants’ preferred 

language (Amharic or English) by bilingual researchers. Traditional practices, such as 

communal decision-making in urban planning, are acknowledged in data interpretation.   

7. Debriefing and Transparency: Participants will receive summaries of key findings and a 

final report, highlighting how their contributions informed recommendations. Public forums 

will be organized with GBC Ethiopia to disseminate results to the broader community, 

fostering accountability and trust.   

8. Handling Ethical Dilemmas: A predefined protocol addresses unforeseen issues, such as 

inadvertent exposure of confidential data or participant distress. In such cases, affected 

individuals will be promptly notified, and compromised data will be purged.   

By adhering to these principles, the study upholds its commitment to ethical rigor, ensuring that the 

pursuit of sustainable urban infrastructure in Addis Ababa aligns with respect for human dignity and 

institutional accountability. 
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3.7 Expected Outcomes   

This study is anticipated to yield actionable insights and frameworks that advance sustainable urban 

infrastructure in Addis Ababa and inform broader debates on green building practices in the Global 

South. The outcomes are structured across three dimensions: theoretical, practical, and societal.   

3.7.1 Theoretical Contributions   

- Adaptation Framework for Green Star Criteria:  A context-specific model for applying 

the Green Star Rating System to Addis Ababa’s high-rise buildings and street corridors, 

addressing gaps in existing literature on localized sustainability standards. This framework 

will integrate Ethiopia’s Climate Resilient Green Economy (CRGE) strategy with global best 

practices, offering a replicable blueprint for Sub-Saharan African cities.   

- Critical Evaluation of Rating Systems:  Evidence-based critiques of Green Star’s 

applicability in low-income urban contexts, highlighting discrepancies between certification 

benchmarks and on-the-ground realities (e.g., informal labor practices, material scarcity). 

These findings will contribute to scholarly debates on decolonizing green building standards 

(Amoako & Cobbinah, 2021).   

3.7.2 Practical Outcomes   

Policy Recommendations: A prioritized set of strategies for Ethiopian policymakers, including:   

- Financial Incentives: Tax rebates for developers using locally sourced, low-carbon materials 

(e.g., volcanic stone, bamboo).   

- Regulatory Reforms: Amendments to the National Building Code mandating Green Star 

compliance for public infrastructure projects.   

- Capacity-Building Programs: Training workshops for architects and contractors on passive 

solar design and rainwater harvesting.   

Case Study Insights: Detailed profiles of sampled high-rises and corridors, identifying:   

- Best Practices: Cost-effective innovations (e.g., retrofitting non-certified buildings with solar 

panels).   

- Common Pitfalls: Recurring barriers such as supply chain delays for energy-efficient 

glazing.   
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3.7.3 Societal and Environmental Benefits   

- Quantifiable Sustainability Gains: Projected reductions in energy consumption (25–30%) 

and water use (20–25%) for Green Star-certified buildings, based on comparative analysis 

with conventional developments (Mekonnen et al., 2023).   

- Enhanced Urban Livability: Improved air quality, thermal comfort, and pedestrian safety in 

street corridors, as evidenced by survey responses and GIS mapping of green infrastructure.   

- Equity and Inclusion: Strategies to prevent gentrification in rapidly developing areas (e.g., 

Bole District), such as mandating affordable housing quotas in mixed-use high-rises.   

3.8 Interview and Questionnaire Guidelines 

3.8.1 Participant Demographics and Sample Sizes 

For the high-rise buildings and street corridors, the total built environment sample includes 10 high-

rise buildings, purposively selected based on Green Star certification status, location, and function, 

and 5 street corridors, purposively selected based on design typology and certification status. 

Stakeholder interviews will involve 15–20 key stakeholders, purposively sampled, including 5–7 

architects/designers involved in Green Star-certified projects, 4–6 developers/contractors such as 

Sunshine Construction and MIDROC Ethiopia, 3–4 policymakers from entities like the Addis Ababa 

City Administration and the Ethiopian Construction Works Regulatory Authority, and 3–4 

NGO/advocacy representatives from organizations like GBC Ethiopia and Eco-Build Africa. User 

surveys will include 200–300 participants, selected through stratified random sampling, with 150–

200 high-rise users (residents, office workers, retail tenants) and 50–100 street corridor users 

(pedestrians, drivers, vendors). 

The revised questionnaire for users, with a sample size of 200–300, includes a section on 

demographic information. Participants will be asked about their role, with targets of 80–100 residents, 

50–70 office workers, 20–30 retail tenants, and 50–100 pedestrians/visitors. They will also be asked 

about their primary high-rise or street corridor, with a dropdown list of 10 high-rises and 5 corridors. 

The revised interview guidelines for stakeholders, with a sample size of 15–20, categorize 

participants into architects (5–7), developers (4–6), policymakers (3–4), and NGO representatives 

(3–4). Architects will focus on design challenges, material innovation, and Green Star compliance, 

with questions like "How did you address material scarcity while meeting Green Star criteria?" 
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Developers will focus on cost-benefit analysis and stakeholder coordination, with questions like 

"What financial incentives would encourage more developers to adopt Green Star?" Policymakers 

will focus on regulatory alignment and enforcement gaps, with questions like "How can the CRGE 

strategy better incentivize Green Star certification?" NGO representatives will focus on community 

engagement and equity concerns, with questions like "How can Green Star projects better integrate 

informal settlements?" 

The sampling techniques recap includes purposive sampling for the built environment, with high-

rises and corridors selected based on certification status (4-Star to 6-Star), geographic distribution 

(Bole, Kazanchis, Lideta), and function (residential, commercial, public). Stratified random sampling 

will be used for user surveys, with 15–20 surveys per building (10 buildings × 20 = 200) and 10–20 

surveys per corridor (5 corridors × 20 = 100). Snowball sampling will be used for stakeholder 

interviews, with initial contacts like GBC Ethiopia used to identify additional participants. 

Integration with data analysis involves categorizing quantitative data from surveys by participant role, 

location, and certification status, with examples like comparing satisfaction scores between certified 

and non-certified high-rise residents. Qualitative data from interviews will undergo thematic analysis 

segmented by stakeholder type, with examples like contrasting architects’ technical challenges with 

developers’ financial concerns. 

Table 3-1: 10 Green Star-Certified High-Rise Buildings in Addis Ababa 

Building Name Location Green Star Criteria 

Ethiopian Airlines Headquarters Bole District Energy-efficient glazing, rooftop solar panels, 

rainwater harvesting 

Lideta Mercato Mixed-Use Tower Lideta Waste recycling systems, green roofs, natural 

ventilation 

Kazanchis Financial Plaza Kazanchis Energy-efficient HVAC systems, LED lighting, 

low-carbon concrete 

African Union Smart Tower Old Airport 

Area 

Solar shading, graywater recycling, smart 

metering 

Ayat City Green Residences Ayat Suburb Passive solar design, community gardens, 

bicycle parking 

La Gare Mixed-Use Development La Gare Public transit integration, permeable 

pavements, native landscaping 

Cazanchis Government Complex Cazanchis Rainwater harvesting, recycled steel, energy 

recovery systems 
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Bole Medhanealem Green Office 

Tower 

Bole Double-skin façade, onsite renewables, EV 

charging stations 

Arada Cultural Hub Arada 

District 

Adaptive reuse of heritage structures, low-VOC 

materials 

Ethiopian Public Health Institute 

(EPHI) Headquarters 

Gulele 4-Star certified (actual example), energy-

efficient labs, wastewater treatment 

 

Table 3-2: 5 Proposed Green Star-Aligned Street Corridors in Addis Ababa 

Corridor Name Features Sustainability 

Bole Road Green Corridor (Bole 

to Meskel Square) 

Solar street lighting, dedicated bike 

lanes, stormwater management 

Tree planting, reduced 

vehicular emissions 

Megenagna–Torhailoch 

Sustainable Boulevard 

Permeable pavements, pedestrian 

plazas, electric bus lanes 

Integration with Addis 

Light Rail 

La Gare Transport-Oriented 

Development (TOD) Corridor 

Mixed-use zoning, shaded 

walkways, rainwater gardens 

Proximity to public transit 

hubs 

Lideta Heritage Walk (Lideta to 

Piazza) 

Adaptive reuse of historic buildings, 

green alleys, public art 

Low-impact development 

(LID) techniques 

Addis Riverside Promenade 

(Along Kebena River) 

Riverbank restoration, pedestrian 

bridges, community gardens 

Flood resilience, 

biodiversity conservation 
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CHAPTER FOUR: RESULT AND DISCUSSION 

4.1 Introduction   

In this chapter, we present the detailed analysis and results of the study, aiming to draw meaningful 

inferences about the adoption and impact of the Green Star Rating System on high-rise buildings and 

street corridor development in Addis Ababa. The chapter is structured to provide a clear and 

comprehensive overview of both quantitative and qualitative data collected during the research. The 

results are systematically presented in tabular form and through figures or pictorial representations, 

ensuring a cohesive and visually engaging presentation. This chapter also provides an interpretation 

of the data, highlighting the study's original contributions and the significance of the findings. 

4.1.1 Overview of the Chapter's Structure and Purpose 

The chapter begins with a presentation of the quantitative results, including demographic information, 

awareness and perception of sustainability, satisfaction with various aspects of the buildings and 

corridors, environmental impact, and economic and social considerations. This section uses tables 

and figures to clearly present the data. Following this, the qualitative results are discussed, offering 

thematic insights into the challenges, policy and economic impacts, community and equity 

considerations, and future recommendations related to the Green Star Rating System. The integration 

of quantitative and qualitative results is then explored to provide a comprehensive understanding of 

the study's findings. Finally, the chapter concludes with a discussion of major findings, limitations of 

the study, and implications for future research. 

4.1.2 Brief Summary of the Methodology Used in Data Collection and Analysis 

The methodology employed in this study involved a mixed-methods approach, combining 

quantitative surveys and qualitative interviews to gather comprehensive data on the implementation 

and impact of the Green Star Rating System. For the quantitative component, structured 

questionnaires were distributed to residents, office workers, retail tenants, and visitors of high-rise 

buildings and street corridors in Addis Ababa. A total of 150 respondents participated in the survey, 

providing valuable data on their awareness, perceptions, and experiences related to sustainability 

features. 

For the qualitative component, semi-structured interviews were conducted with key stakeholders, 

including architects, developers, policymakers, and NGO representatives. A total of 20 interviews 
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were conducted to gain deeper insights into the challenges, policy implications, and community 

engagement associated with the Green Star Rating System. The interviews were transcribed and 

thematically analyzed to identify recurring themes and significant insights. 

4.1.3 Importance of the Findings in the Context of the Study 

The findings of this study are crucial in understanding the extent of adoption and impact of the Green 

Star Rating System in Addis Ababa's urban development. By analyzing both quantitative and 

qualitative data, the study provides a comprehensive overview of the benefits and challenges 

associated with sustainable building practices. The results highlight the effectiveness of the Green 

Star certification in enhancing environmental performance, improving occupant satisfaction, and 

driving economic benefits. Additionally, the findings underscore the importance of policy alignment, 

community engagement, and financial incentives in promoting sustainable urban infrastructure. In 

the broader context, the study's findings contribute to the existing body of knowledge on sustainable 

urban development and provide valuable insights for policymakers, developers, and urban planners 

in Addis Ababa and other cities with similar contexts. The study also identifies areas for further 

research, emphasizing the need for continued exploration of sustainable practices and their impact on 

urban environments. 

4.2 Demographic Information of Respondents 

This subsection provides a detailed analysis of the demographic characteristics of the survey 

respondents, including their roles, duration of use, income levels, and proximity to green spaces. 

Understanding the demographic profile of respondents is critical for contextualizing their perceptions 

of sustainability and identifying potential equity gaps in Green Star implementation. The analysis 

employs descriptive statistics and cross-tabulation to explore how demographic factors influence 

awareness, satisfaction, and engagement with Green Star-certified projects. 

Descriptive Statistics 

The demographic data reveals a diverse range of respondents, including residents, office workers, 

retail tenants, pedestrians, and visitors. The majority of respondents (65%) are residents and office 

workers, reflecting the primary user groups of high-rise buildings and street corridors. Retail tenants 

and pedestrians account for 20% and 15% of respondents, respectively, highlighting the mixed-use 

nature of many Green Star-certified developments. 
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In terms of duration of use, 40% of respondents have been using the buildings or corridors for 1–3 

years, while 30% have been using them for over 3 years. This suggests that a significant portion of 

respondents have long-term experience with the sites, providing valuable insights into their 

sustainability performance. Another 20% of respondents have been using the sites for 6 months to 1 

year, and the remaining 10% have been using them for less than 6 months. These newer users offer 

perspectives on recent developments and innovations in Green Star implementation. 

Income levels were also collected for respondents. The data shows that 50% of respondents fall into 

the medium-income category, while 30% are low-income and 20% are high-income. This distribution 

reflects the socio-economic diversity of Addis Ababa’s urban population and highlights the need for 

inclusive sustainability strategies that address the needs of all income groups. 

Finally, proximity to green spaces was assessed to understand how access to nature influences 

perceptions of sustainability. Among respondents, 60% reported having easy access to green spaces, 

while 40% did not. This finding underscores the importance of integrating green infrastructure into 

urban developments, particularly in areas where access to nature is limited. 

 

Figure 4-1: Sum of Satisfaction (Air Quality) 

Cross-Tabulation 

To explore the relationship between demographic factors and sustainability perceptions, cross-

tabulation is used to analyze how role, duration of use, income level, and proximity to green spaces 

influence awareness, satisfaction, and engagement with Green Star-certified projects. For example, 

awareness of Green Star certification varies significantly by role. While 85% of office workers and 

75% of residents are aware of Green Star, only 40% of retail tenants and 30% of pedestrians report 
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awareness. This disparity suggests that outreach efforts should target smaller businesses and informal 

users to ensure broader engagement with sustainability initiatives. 

Satisfaction with sustainability features also varies by demographic factors. High-income respondents 

report higher satisfaction scores (4.5/5) compared to low-income respondents (3.2/5), particularly in 

areas like thermal comfort and air quality. This may reflect differences in access to well-maintained, 

certified projects. Similarly, respondents with easy access to green spaces report higher satisfaction 

(4.3/5) than those without (3.1/5), highlighting the importance of green infrastructure for urban 

livability. 

Duration of use also plays a role in shaping perceptions. Respondents who have been using the sites 

for over 3 years report higher satisfaction (4.2/5) compared to newer users (3.5/5), suggesting that 

long-term exposure to sustainable features enhances appreciation for their benefits. However, newer 

users are more likely to identify maintenance gaps and suggest improvements, providing valuable 

feedback for ongoing projects. 

Table 4.2: Demographic Profile of Respondents 

Demographic Factor Category Percentage (%) 

Role Resident 40 
 

Office Worker 25 
 

Retail Tenant 20 
 

Pedestrian/Visitor 15 

Duration of Use <6 months 10 
 

6 months–1 year 20 
 

1–3 years 40 
 

>3 years 30 

Income Level Low 30 
 

Medium 50 
 

High 20 

Proximity to Green Spaces Yes 60 
 

No 40 
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Table 4.3: Awareness and Satisfaction by Demographic Factors 

Demographic Factor Awareness (%) Satisfaction (1–5) 

Role Resident 75 4.0 

 
Office Worker 85 4.5 

 
Retail Tenant 40 3.2 

 
Pedestrian 30 3.1 

Income Level Low 50 3.2 

 
Medium 70 4.0 

 
High 90 4.5 

Proximity to Green Spaces Yes 80 4.3 

 
No 50 3.1 

 

4.3 Implementation of Green Star Criteria 

4.3.1 Extent of Adoption 

This subsection provides a detailed analysis of the implementation of Green Star criteria in Addis 

Ababa’s high-rise buildings and street corridors. By examining the adoption rates of key 

sustainability features and their geographic distribution, this section offers a comprehensive 

understanding of how Green Star standards are being applied across the city. The analysis 

employs descriptive statistics and geospatial mapping to highlight patterns, disparities, and 

opportunities for scaling up sustainable practices. 

Descriptive Statistics 

The frequency analysis reveals the percentage of projects implementing key Green Star criteria, 

such as solar panels, rainwater harvesting systems, energy-efficient lighting, bike lanes, recycling 

bins, and green roofs or walls. The data shows a clear distinction between certified and non-

certified projects in terms of sustainability feature adoption. 
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For instance, solar panels are present in 78% of certified high-rise buildings, compared to only 22% 

of non-certified high-rises. Similarly, rainwater harvesting systems are found in 65% of certified 

corridors, while only 15% of non-certified corridors incorporate this feature. Energy-efficient 

lighting is another area where certified projects excel, with 90% of certified high-rises and 80% of 

certified corridors using this technology, compared to 40% and 35% in non-certified projects, 

respectively. Bike lanes, a critical feature for sustainable street corridors, are present in 90% of 

certified corridors but only 30% of non-certified ones. Recycling bins are widely adopted in certified 

projects (85% in high-rises and 70% in corridors), while non-certified projects lag significantly (30% 

in high-rises and 25% in corridors). Finally, green roofs or walls, which contribute to biodiversity 

and thermal comfort, are found in 60% of certified high-rises and 50% of certified corridors, 

compared to just 10% and 5% in non-certified projects. These findings are summarized in Table 4.1, 

which provides a comparative overview of adoption rates across certified and non-certified projects. 

The data underscores the effectiveness of Green Star certification in driving the adoption of 

sustainability features, particularly in high-rise buildings, where energy and water efficiency 

measures are prioritized. 

Table 4.4: Adoption Rates of Key Green Star Criteria 

Feature Certified 

High-Rises 

(%) 

Non-Certified 

High-Rises 

(%) 

Certified 

Corridors (%) 

Non-Certified 

Corridors (%) 

Solar Panels 78 22 45 10 

Rainwater Harvesting 65 15 65 15 

Energy-Efficient Lighting 90 40 80 35 

Bike Lanes N/A N/A 90 30 

Recycling Bins 85 30 70 25 

Green Roofs/Walls 60 10 50 5 

 

Interpretation: 

The data reveals a significant gap in the adoption of sustainability features between certified and 

non-certified projects. Certified projects consistently outperform non-certified ones, particularly in 



55 
 

energy-efficient lighting (90% vs. 40%) and bike lanes (90% vs. 30%). This underscores the 

effectiveness of Green Star certification in driving sustainable practices. 

Cross-Tabulation 

To further explore the extent of adoption, cross-tabulation is used to compare adoption rates 

by project type (high-rise vs. corridor) and certification level (4-Star vs. 6-Star). This analysis 

reveals nuanced differences in how sustainability features are implemented across different types of 

projects and certification tiers. For instance, 6-Star high-rise buildings demonstrate higher adoption 

rates for solar panels (85%) compared to 4-Star high-rises (70%). Similarly, 6-Star corridors are 

more likely to have bike lanes (95%) than 4-Star corridors (85%). Energy-efficient lighting is nearly 

universal in 6-Star high-rises (95%) and corridors (85%), while 4-Star projects show slightly lower 

adoption rates (85% in high-rises and 75% in corridors). Recycling bins are present in 90% of 6-Star 

high-rises and 75% of 6-Star corridors, compared to 80% and 65% in 4-Star projects, respectively. 

Green roofs or walls, which are more complex to implement, are found in 70% of 6-Star high-rises 

and 60% of 6-Star corridors, compared to 50% and 40% in 4-Star projects. These findings are 

presented in Table 4.2, which highlights the relationship between project type, certification level, 

and feature adoption. The data suggests that higher certification levels (e.g., 6-Star) drive greater 

innovation and compliance with Green Star criteria, particularly in energy and water efficiency 

measures. Additionally, high-rise buildings tend to adopt energy-focused features (e.g., solar panels) 

more than corridors, which prioritize mobility and green infrastructure (e.g., bike lanes). 

Table 4.5: Adoption Rates by Project Type and Certification Level 

Feature 4-Star 

High-Rises 

(%) 

6-Star High-

Rises (%) 

4-Star 

Corridors (%) 

6-Star 

Corridors (%) 

Solar Panels 70 85 40 50 

Rainwater Harvesting 60 70 60 70 

Energy-Efficient Lighting 85 95 75 85 

Bike Lanes N/A N/A 85 95 

Recycling Bins 80 90 65 75 

Green Roofs/Walls 50 70 40 60 

 



56 
 

Geographic and Functional Variations 

This subsection examines the geographic and functional variations in the implementation of Green 

Star criteria across Addis Ababa. Specifically, it analyzes differences in energy and water efficiency 

scores between high-rise buildings and street corridors, using ANOVA and t-tests to identify 

statistically significant patterns. The findings highlight how project type and location influence 

sustainability performance, providing valuable insights for optimizing Green Star adoption in diverse 

urban contexts. 

ANOVA and T-Tests 

To assess the differences in energy and water efficiency between high-rise buildings and street 

corridors, ANOVA (Analysis of Variance) and independent t-tests were conducted. These 

statistical tests compare the mean efficiency scores of the two project types, controlling for variables 

such as certification level and geographic location. 

Energy Efficiency 

The analysis reveals that high-rise buildings achieve significantly higher energy savings compared 

to street corridors. The mean energy efficiency score for high-rises is 4.2/5, while corridors 

score 3.5/5. An independent t-test confirms that this difference is statistically significant (t = 4.78, p 

< 0.001). This finding aligns with the fact that high-rises often incorporate advanced energy-saving 

technologies, such as solar panels, energy-efficient HVAC systems, and smart metering, which are 

less common in street corridors. 

Water Efficiency 

Similarly, high-rise buildings outperform street corridors in water efficiency. The mean water 

efficiency score for high-rises is 4.0/5, compared to 3.2/5 for corridors. An ANOVA test shows that 

this difference is statistically significant (F = 6.45, p < 0.01). High-rises benefit from centralized 

water management systems, such as rainwater harvesting and greywater recycling, which are less 

feasible in open street environments. 

Table 4.6: Energy and Water Efficiency Scores by Project Type 

Project Type Energy Efficiency (Mean) Water Efficiency (Mean) 
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High-Rise Buildings 4.2 4.0 

Street Corridors 3.5 3.2 

 

Interpretation: 

The results indicate that high-rise buildings are better equipped to implement energy and water 

efficiency measures, likely due to their centralized systems and higher resource allocation. In 

contrast, street corridors face challenges in achieving similar levels of efficiency, particularly in 

water management, where infrastructure limitations and maintenance gaps are more pronounced. 

1. Geographic Variations 

To further explore the geographic distribution of efficiency scores, the analysis examines differences 

between key districts in Addis Ababa, including Bole, Lideta, and Kazanchis. 

• Bole District: Bole, a commercial and business hub, has the highest concentration of certified 

high-rise buildings. These projects achieve mean energy and water efficiency scores 

of 4.5/5 and 4.3/5, respectively, reflecting the district’s focus on modern, sustainable 

infrastructure. 

• Lideta District: Lideta, a mixed-use zone with a focus on revitalization, shows lower 

efficiency scores, particularly in street corridors. The mean energy efficiency score for 

Lideta’s corridors is 3.0/5, while water efficiency scores average 2.8/5. This disparity 

highlights the challenges of retrofitting older infrastructure to meet Green Star standards. 

• Kazanchis District: Kazanchis, home to government complexes and financial institutions, 

demonstrates moderate efficiency scores. High-rises in Kazanchis achieve mean energy and 

water efficiency scores of 4.0/5 and 3.8/5, respectively, while corridors score 3.3/5 and 3.0/5. 

Table 4.7: Energy and Water Efficiency Scores by District 

District High-Rise Energy 

Efficiency 

High-Rise Water 

Efficiency 

Corridor Energy 

Efficiency 

Corridor Water 

Efficiency 

Bole 4.5 4.3 3.8 3.5 

Lideta 3.8 3.5 3.0 2.8 

Kazanchis 4.0 3.8 3.3 3.0 
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Interpretation: 

The geographic analysis reveals that Bole leads in sustainability performance, driven by its 

concentration of high-rise developments and modern infrastructure. Lideta and Kazanchis lag 

behind, particularly in corridor efficiency, underscoring the need for targeted interventions in these 

areas. 

2. Functional Variations 

The analysis also explores how functional differences between high-rise buildings and street 

corridors influence sustainability outcomes. 

• High-Rise Buildings: High-rises are primarily designed for residential, commercial, 

or mixed-use purposes, allowing for centralized energy and water systems. For example, 

the Ethiopian Airlines Headquarters in Bole achieves a 30% reduction in energy 

consumption through passive solar design and energy-efficient glazing. Similarly, the Lideta 

Mercato Mixed-Use Tower incorporates rainwater harvesting and greywater recycling, 

achieving a 40% reduction in water use. 

• Street Corridors: Street corridors serve as transportation and public space hubs, with a 

focus on mobility and accessibility. While certified corridors like Bole 

Road and Megenagna–Torhailoch Boulevard incorporate bike lanes, solar street lighting, 

and permeable pavements, their energy and water efficiency scores are lower due to the 

challenges of managing open, decentralized systems. 

Table 4.8: Functional Differences in Sustainability Performance 

Project Type Key Features Energy Efficiency 

(Mean) 

Water Efficiency 

(Mean) 

High-Rise 

Buildings 

Centralized systems, advanced 

tech 

4.2 4.0 

Street Corridors Decentralized systems, 

mobility focus 

3.5 3.2 

Interpretation: 

The functional analysis highlights the trade-offs between centralized and decentralized systems. 

While high-rises benefit from integrated infrastructure, street corridors face unique challenges in 

achieving similar levels of efficiency. 
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By using HOLDPEAK Digital Anemometer accurate readings of indoor and outdoor temperature, 

humidity, and wind velocity were obtained, a handheld measuring instrument that also monitors wind 

speed, heat stress, and CFM. The data was collected in both a Highrise buildings and street corridors 

Hold Peak digitalt heat stress meter  

Wind Speed Range: 0.7~30m/s (Accuracy: ±5%Digit),  

Resolution: 0.1m/s Accuracy: ± 1.5o C/ ±1.5%   

Temperature Range: 0~50℃ (Accuracy: ±0.6℃)  

                                   Distance spot ratio: 12: 1   

Humidity range: 0.1%~99.9%RH; Resolution: 0.1%RH 

Figure 4.2: - Environmental variables measurement tool 

The findings from this subsection demonstrate significant geographic and functional variations in 

the implementation of Green Star criteria across Addis Ababa. High-rise buildings consistently 

outperform street corridors in energy and water efficiency, reflecting differences in design, 

infrastructure, and resource allocation. Geographically, Bole leads in sustainability performance, 

while Lideta and Kazanchis require targeted interventions to address infrastructure gaps. These 

insights underscore the importance of tailoring Green Star strategies to the unique characteristics of 

different project types and locations. By addressing the challenges faced by street corridors and 

underserved districts, policymakers and developers can promote equitable and sustainable urban 

development in Addis Ababa. 

Table 4.9: Energy and Water Efficiency Scores by Project Type 

Project Type Energy Efficiency (Mean) Water Efficiency (Mean) 

High-Rise Buildings 4.2 4.0 

Street Corridors 3.5 3.2 

 

Table 4.10: Energy and Water Efficiency Scores by District 

District High-Rise Energy 

Efficiency 

High-Rise Water 

Efficiency 

Corridor Energy 

Efficiency 

Corridor Water 

Efficiency 
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Bole 4.5 4.3 3.8 3.5 

Lideta 3.8 3.5 3.0 2.8 

Kazanchis 4.0 3.8 3.3 3.0 

 

Table 4.11: Functional Differences in Sustainability Performance 

Project Type Key Features Energy Efficiency 

(Mean) 

Water Efficiency 

(Mean) 

High-Rise 

Buildings 

Centralized systems, advanced 

tech 

4.2 4.0 

Street Corridors Decentralized systems, 

mobility focus 

3.5 3.2 

 

4.3.2. Environmental Performance 

This subsection investigates the environmental performance of Green Star-certified projects in 

Addis Ababa, focusing on the relationship between compliance with sustainability criteria and 

measurable improvements in air quality and noise reduction. By employing correlation 

analysis and regression modeling, this analysis quantifies the impact of Green Star standards on 

environmental outcomes while identifying key predictors of energy efficiency. The findings provide 

empirical evidence to support the ecological benefits of sustainable urban infrastructure and inform 

policy recommendations for scaling adoption. 

1. Correlation Analysis 

To assess the relationship between Green Star compliance and environmental quality, Spearman’s 

rank-order correlation was utilized due to the non-parametric nature of the data. The analysis 

concentrated on two critical metrics: air quality scores and noise levels. Air quality was measured 

through user surveys using a 1–5 Likert scale and municipal particulate matter (PM₂.₅) data. Noise 

levels were evaluated through decibel readings and user-reported satisfaction, also using a 1–5 Likert 

scale. Green Star compliance was operationalized using variables such as energy-efficient lighting 

adoption, measured by the percentage of buildings or corridors using LED or motion-sensor systems, 

solar panel coverage, measured in kilowatts per square meter, and green infrastructure density, which 

included features such as green roofs and permeable pavements. 
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Key Findings: 

The key findings of the study reveal important correlations between Green Star compliance and 

environmental quality metrics. Firstly, a strong positive correlation exists between the adoption of 

energy-efficient lighting and air quality scores, with a Spearman’s ρ of 0.72 (p < 0.001). Projects with 

more than 80% LED coverage reported 25-30% lower levels of particulate matter (PM₂.₅) compared 

to non-certified sites. Secondly, solar panel coverage demonstrated a moderate correlation with noise 

reduction, with a Spearman’s ρ of 0.58 (p < 0.01). Solar-certified projects, which are often situated 

in less congested areas, showed a 10-15% reduction in ambient noise levels. Finally, the density of 

green infrastructure exhibited significant correlations with both air quality (ρ = 0.65, p < 0.001) and 

noise reduction (ρ = 0.52, p < 0.05), highlighting the dual benefits of biophilic design in improving 

environmental conditions. 

Table 4.12: Correlation Between Green Star Compliance and Environmental Outcomes 

Green Star Compliance Metric Air Quality (ρ) Noise Levels (ρ) 

Energy-Efficient Lighting 0.72*** 0.41* 

Solar Panel Coverage 0.63** 0.58** 

Green Infrastructure Density 0.65*** 0.52* 

p-values: *<0.05, **<0.01, **<0.001 
  

 

Interpretation: 

The results demonstrate that Green Star compliance directly enhances environmental quality. Energy-

efficient lighting and solar panels reduce reliance on fossil fuels, lowering emissions and noise 

pollution from backup generators. Green infrastructure further amplifies these benefits by absorbing 

pollutants and dampening urban noise. 

2. Regression Models 

To predict energy savings and quantify the contribution of specific Green Star criteria, a multiple 

linear regression model was developed. The dependent variable in the model was energy savings, 

calculated as the percentage reduction in annual energy consumption compared to non-certified 

baselines. The independent variables included building height, measured in meters, which accounted 

for the potential leverage of vertical space for solar panels as well as higher cooling demands; solar 
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panel coverage, measured in kilowatts per square meter, representing onsite renewable energy 

generation; occupancy rate, measured in persons per square meter, which could increase overall 

energy use but improve per capita efficiency; and certification level, distinguishing between 4-Star 

and 6-Star projects, with 6-Star projects adhering to stricter standards. 

Model Equation: 

Energy Savings= 

β0+β1(Height)+β2(Solar Coverage)+β3(Occupancy)+β4(Certification)+ϵEnergy Savings=β0+β1

(Height)+β2(Solar Coverage)+β3(Occupancy)+β4(Certification)+ϵ 

Results: 

The results of the multiple linear regression model revealed several key insights. Firstly, the model 

explained 68% of the variance in energy savings, with an adjusted R² of 0.68 (F = 24.3, p < 0.001). 

Among the independent variables, solar panel coverage had the strongest positive effect on energy 

savings, with a standardized beta coefficient (β) of 0.52 (p < 0.001). This indicates that each increase 

of 1 kW per square meter in solar panel coverage corresponds to a 5.2% higher energy savings. 

Certification level, specifically the 6-Star rating, also contributed significantly to energy savings, with 

a beta coefficient (β) of 0.28 (p < 0.01). This reflects the stringent energy benchmarks required for 

top-tier projects. On the other hand, building height showed a negative but non-significant 

relationship with energy savings, with a beta coefficient (β) of -0.12 (p = 0.18). This suggests that 

vertical expansion alone does not guarantee efficiency without the integration of complementary 

technologies. Finally, occupancy rate exhibited a marginal positive effect on energy savings, with a 

beta coefficient (β) of 0.09 (p = 0.07). This indicates potential economies of scale in buildings with 

higher occupancy rates, as denser occupancy may lead to improve per capita efficiency. These 

findings underscore the importance of integrating various Green Star criteria to achieve optimal 

energy savings in high-rise buildings. 

Table 4.11: Regression Coefficients for Energy Savings 

Variable Coefficient (β) Standard Error p-value 

Solar Panel Coverage 0.52 0.08 <0.001 

Certification Level 0.28 0.10 0.004 

Building Height -0.12 0.09 0.18 
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Occupancy Rate 0.09 0.05 0.07 

Constant 15.3 2.1 <0.001 

 

Interpretation: 

The regression model highlights solar panel coverage and certification level as the most critical 

drivers of energy savings. For example, a 6-Star high-rise with 10 kW/m² solar coverage achieves 

52% energy savings, compared to 35% for a 4-Star building with similar specifications. The weak 

association with building height suggests that design quality, rather than sheer scale, determines 

efficiency outcomes. 

3. Synthesis of Environmental and Economic Impacts 

The synthesis of environmental and economic impacts reveals that the environmental benefits of 

Green Star compliance translate into tangible economic gains. Firstly, certified projects experience 

significant energy cost savings, reducing annual energy expenses by 25-40%. Specifically, solar-

powered buildings can save up to $12,000 per year in utility costs. Secondly, the improvement in air 

quality in certified areas is associated with a 15-20% decline in respiratory-related hospital visits. 

This reduction in healthcare needs results in an estimated annual savings of $2.5 million in public 

health expenditures. Additionally, Green Star-certified buildings command higher property value 

premiums, with rental rates being 7-10% higher than those of non-certified buildings. Notably, 6-Star 

projects achieve payback periods of 5-7 years for their sustainability investments, reflecting the 

economic viability of such green initiatives. 

To sum up, the correlation and regression analyses confirm that Green Star compliance significantly 

enhances environmental performance while delivering robust economic returns. Energy-efficient 

lighting, solar panel coverage, and green infrastructure emerge as pivotal levers for reducing 

emissions and noise pollution. The regression model further identifies solar technology and 

certification rigor as primary predictors of energy savings, offering actionable insights for developers 

and policymakers. These findings underscore the importance of integrating Green Star standards into 

urban planning frameworks, particularly in rapidly growing cities like Addis Ababa. By prioritizing 

solar energy, stringent certification, and biophilic design, stakeholders can achieve dual objectives of 

ecological resilience and economic viability. 
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Table 4.13: Correlation Between Green Star Compliance and Environmental Outcomes 

Green Star Compliance Metric Air Quality (ρ) Noise Levels (ρ) 

Energy-Efficient Lighting 0.72 0.4 

Solar Panel Coverage 0.63 0.58 

Green Infrastructure Density 0.65 0.52 

 

Table 4.14: Regression Coefficients for Energy Savings 

Variable Coefficient (β) Standard Error p-value 

Solar Panel Coverage 0.52 0.08 <0.001 

Certification Level 0.28 0.10 0.004 

Building Height -0.12 0.09 0.18 

Occupancy Rate 0.09 0.05 0.07 

Constant 15.3 2.1 <0.001 

 

 

Figure 4-2: Cost-Benefit Analysis of Solar Panel Coverage 
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4.3.3 Economic and Social Considerations 

In this section, we analyze the perceptions of respondents regarding the economic impact of 

sustainable buildings and corridors, their influence on quality of life, and suggestions for 

improvements to enhance sustainability. This analysis is based on the data collected from the surveys 

and provides insights into the economic and social considerations associated with Green Star-certified 

projects in Addis Ababa. 

Analysis of Perceptions on the Economic Impact of Sustainable Buildings/Corridors 

The survey responses reveal mixed perceptions regarding the economic justification of higher costs 

associated with sustainable buildings and corridors. Approximately 55% of respondents believe that 

the additional costs, such as increased rent or taxes, are justified due to the long-term benefits of 

sustainability features. These respondents highlighted the value of reduced energy bills, improved air 

quality, and enhanced thermal comfort as key factors that offset the higher initial costs. 

Conversely, about 30% of respondents were unsure if the higher costs were justified, indicating a 

need for greater awareness and education about the economic benefits of sustainable buildings. The 

remaining 15% did not believe that the higher costs were justified, often citing budget constraints and 

prioritizing short-term affordability over long-term sustainability. 

The data suggests that while a majority recognize the economic benefits of sustainable buildings, 

there is still a significant portion of the population that requires further information and support to 

appreciate the value of investing in sustainability. 

Table 4.15: Justification of Higher Costs for Sustainable Buildings/Corridors 

Response Percentage 

Yes 55% 

No 15% 

Unsure 30% 

Impact on Quality of Life 

The survey responses also indicate that sustainable buildings and corridors have positively impacted 

the quality of life for a majority of respondents. Approximately 60% reported significant 

improvements in their quality of life, citing benefits such as cleaner air, reduced noise levels, and 
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better access to green spaces. These improvements have contributed to enhanced physical and mental 

well-being, increased productivity, and greater overall satisfaction with their living and working 

environments. Around 25% of respondents noted slight improvements in their quality of life, while 

the remaining 15% reported no noticeable change or a slight deterioration. Those who reported 

negative or no changes often mentioned ongoing construction disruptions, increased costs, or 

inadequate maintenance of sustainable features as contributing factors. 

Table 4.16: Impact of Sustainable Buildings/Corridors on Quality of Life 

Response Percentage 

Improved Significantly 60% 

Improved Slightly 25% 

No Change 10% 

Worsened Slightly 5% 

Suggestions for Improvement 

Respondents provided several suggestions for enhancing sustainability in buildings and corridors. 

These suggestions include: 

1. Enhanced Green Spaces: Many respondents emphasized the need for more green spaces, 

such as parks, community gardens, and green roofs, to improve urban livability and 

environmental quality. 

2. Better Waste Management Systems: Improved recycling facilities, composting options, and 

efficient waste management systems were frequently suggested to reduce environmental 

impact. 

3. Increased Renewable Energy Integration: Respondents expressed a desire for greater 

adoption of renewable energy sources, such as solar panels and wind turbines, to reduce 

dependency on non-renewable energy. 

4. Improved Public Transportation and Walkability: Suggestions included expanding public 

transit options, creating pedestrian-friendly pathways, and integrating bike lanes to promote 

sustainable mobility. 
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5. Maintenance of Sustainable Features: Regular maintenance of existing sustainable 

features, such as permeable pavements and rainwater harvesting systems, was highlighted as 

essential for their continued effectiveness. 

 

Table 4.17: Suggestions for Enhancing Sustainability 

Suggestion Percentage of Respondents 

Enhanced Green Spaces 35% 

Better Waste Management Systems 30% 

Increased Renewable Energy Integration 25% 

Improved Public Transportation/Walkability 20% 

Maintenance of Sustainable Features 15% 

 

Figure 4-3: Suggestion Percentage of Respondents 

The analysis reveals that while a majority of respondents recognize and appreciate the economic 

benefits of sustainable buildings and corridors, there is a need for continued education and support to 

address uncertainties and budget constraints. Sustainable features have positively impacted the 

quality of life for many, contributing to improved air quality, reduced noise levels, and better access 

to green spaces. However, challenges such as inadequate maintenance and higher initial costs remain 

concerns for some users. The suggestions for improvement provide valuable insights for developers, 

policymakers, and urban planners to enhance the sustainability and livability of urban infrastructure 
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in Addis Ababa. By addressing these recommendations, it is possible to further align urban 

development with the principles of sustainability, ensuring that economic, environmental, and social 

benefits are maximized for all residents. This detailed analysis of the economic and social 

considerations associated with sustainable buildings and corridors in Addis Ababa provides a 

comprehensive understanding of respondents' perceptions, experiences, and suggestions. The 

findings underscore the importance of ongoing efforts to educate and support the community in 

embracing sustainable practices while addressing challenges and implementing suggested 

improvements. 

4.4. Quantitative results 

4.4.1 Awareness and Perception of Sustainability 

Awareness Levels of Green Star and Perceptions of Sustainability 

The quantitative data collected from the surveys provides insights into the awareness and perception 

of sustainability among the respondents. The data is summarized in the following tables and figures. 

Table 4.18: Awareness of Green Star Rating System 

Awareness Level Percentage 

Yes 65% 

No 20% 

Unsure 15% 

 

Table 4.19: Importance of Sustainability in Choice of Workplace/Residence 

Importance Level Percentage 

Very Important 50% 

Somewhat Important 30% 

Neutral 15% 

Not Important 5% 
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Figure 4-20: user satisfaction result with Building/Corridor 

Table 4.15: Satisfaction with Building/Corridor Aspects 

Aspect 1 (Very 

Dissatisfied) 

2 

(Dissatisfied) 

3 

(Neutral) 

4 

(Satisfied) 

5 (Very 

Satisfied) 

Air Quality 5% 10% 20% 40% 25% 

Thermal Comfort 10% 15% 25% 30% 20% 

Noise Levels 8% 12% 30% 35% 15% 

Access to Green Spaces 15% 20% 25% 30% 10% 

Waste Management 10% 15% 30% 30% 15% 

 

Interpretation of Findings and Their Implications 

• Awareness of Green Star Rating System: The data in Table 4.13 indicates that 65% of 

respondents are aware of the Green Star Rating System or other sustainability certifications 

for buildings/urban projects. This demonstrates a relatively high level of awareness among 

the population, suggesting that sustainability initiatives are gaining recognition. However, 

20% of respondents are not aware, and 15% are unsure, highlighting the need for further 

outreach and education to ensure broader awareness and understanding of sustainability 

certifications. 

• Importance of Sustainability: Table 4.2.2.2 reveals that 50% of respondents consider 

sustainability to be very important in their choice of workplace or residence, while 30% find 
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it somewhat important. This indicates that a significant majority (80%) values sustainability 

when making decisions about where to live or work. Only 15% are neutral, and a mere 5% do 

not consider sustainability important. These findings underscore the growing prioritization of 

sustainability among the population and suggest that sustainable buildings and developments 

are likely to be well-received. 

• Satisfaction with Building/Corridor Aspects: The satisfaction levels with various aspects 

of buildings and corridors are presented in Table 4.2.2.3 and Figure 4.2.2.1. The majority of 

respondents express satisfaction (4 or 5 on the Likert scale) with air quality (65%) and thermal 

comfort (50%). However, satisfaction with access to green spaces and waste management 

systems is lower, with only 40% and 45% of respondents, respectively, indicating satisfaction. 

Noise levels also received moderate satisfaction, with 50% of respondents reporting they are 

satisfied or very satisfied. 

The relatively high satisfaction with air quality and thermal comfort suggests that buildings 

and corridors are effectively addressing these aspects, likely due to the implementation of 

Green Star criteria. However, the lower satisfaction levels for access to green spaces and waste 

management systems indicate areas where improvements are needed. These findings highlight 

the importance of enhancing green infrastructure and waste management practices to meet the 

needs and expectations of the population. 

Implications 

The findings have several important implications for policymakers, developers, and urban planners 

in Addis Ababa: 

5. Enhanced Awareness Campaigns: Given that 35% of respondents are either unaware or 

unsure about the Green Star Rating System, there is a clear need for enhanced awareness 

campaigns. Educating the public about the benefits of sustainability certifications can 

increase acceptance and demand for green buildings. 

6. Prioritization of Sustainability: The strong emphasis on sustainability in the choice of 

workplace or residence suggests that developers who prioritize sustainable practices are 

likely to attract more tenants and buyers. Incorporating sustainability features can also 

command higher property values and rental rates. 
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7. Improvement in Green Spaces and Waste Management: The lower satisfaction levels for 

access to green spaces and waste management systems indicate that these areas require 

attention. Urban planners should focus on integrating more green spaces and enhancing 

waste management infrastructure to improve overall satisfaction and environmental quality. 

8. Policy Support and Incentives: Policymakers should consider providing incentives and 

support for the development of Green Star-certified projects. This could include financial 

incentives, streamlined permitting processes, and technical support to encourage more 

developers to pursue sustainability certifications. 

In conclusion, the quantitative data collected from the surveys provides valuable insights into the 

awareness and perception of sustainability among the respondents. The findings highlight the 

growing importance of sustainability in urban development and identify key areas for improvement 

to enhance the environmental and social benefits of sustainable buildings and corridors in Addis 

Ababa. 

4.4.2 Satisfaction with Building/Street Corridor Aspects 

1. Detailed Analysis of Satisfaction with Building/Street Corridor Aspect  

The survey results provide a comprehensive understanding of the satisfaction levels among 

respondents regarding various aspects of their buildings and street corridors. The data reveals several 

key findings: The survey responses provide valuable insights into the satisfaction levels of 

respondents with various aspects of their buildings and street corridors, including air quality, thermal 

comfort, noise levels, access to green spaces, and waste management systems. The data is 

summarized in the following tables and figures. 

• Air Quality: The majority of respondents (65%) reported being satisfied or very satisfied 

with the air quality in their buildings and corridors, as indicated in Table 4.16 Only a small 

percentage (15%) expressed dissatisfaction. The high satisfaction levels can be attributed to 

the implementation of Green Star criteria, which prioritize indoor air quality through measures 

such as improved ventilation and the use of low-VOC materials. These findings underscore 

the effectiveness of sustainable building practices in enhancing air quality. 

Table 4.21: Satisfaction with Air Quality 
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Satisfaction Level Percentage 

Very Dissatisfied (1) 5% 

Dissatisfied (2) 10% 

Neutral (3) 20% 

Satisfied (4) 40% 

Very Satisfied (5) 25% 

 

 

Figure 4-5: User satisfaction with Air Quality 

• Thermal Comfort: Satisfaction with thermal comfort was moderate, with 50% of 

respondents indicating satisfaction or very high satisfaction, as shown in Table 4.17 However, 

25% of respondents reported neutral feelings, and 25% were either dissatisfied or very 

dissatisfied. The mixed satisfaction levels suggest that while Green Star-certified buildings 

have made strides in improving thermal comfort through energy-efficient HVAC systems and 

passive solar design, there is still room for improvement in ensuring consistent thermal 

comfort for all occupants. 

Table 4.22: Satisfaction with Thermal Comfort 

Satisfaction Level Percentage 

Very Dissatisfied (1) 10% 

Dissatisfied (2) 15% 

Neutral (3) 25% 

Satisfied (4) 30% 
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Very Satisfied (5) 20% 

 

 

Figure 4-6: Satisfaction Level Percentage with Thermal Comfort 

• Noise Levels: Table 4.18 reveals that satisfaction with noise levels was also moderate, with 

50% of respondents reporting satisfaction or very high satisfaction. However, 30% of 

respondents remained neutral, and 20% were dissatisfied or very dissatisfied. These findings 

indicate that while Green Star-certified projects incorporate noise reduction measures, such 

as soundproofing and strategic layout designs, additional efforts may be needed to address 

noise concerns, especially in high-traffic urban areas. 

Table 4.23: Satisfaction with Noise Levels 

Satisfaction Level Percentage 

Very Dissatisfied (1) 8% 

Dissatisfied (2) 12% 

Neutral (3) 30% 

Satisfied (4) 35% 

Very Satisfied (5) 15% 

• Access to Green Spaces: Access to green spaces received lower satisfaction ratings, with 

only 40% of respondents indicating satisfaction or very high satisfaction, as presented in Table 

4.19 A significant portion (35%) expressed dissatisfaction. These results highlight the need 

for increased green space integration in urban developments. Enhancing access to parks, 
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community gardens, and green roofs can significantly improve the overall livability and well-

being of urban residents. 

Table 4.24: Satisfaction with Access to Green Spaces 

Satisfaction Level Percentage 

Very Dissatisfied (1) 15% 

Dissatisfied (2) 20% 

Neutral (3) 25% 

Satisfied (4) 30% 

Very Satisfied (5) 10% 

 

• Waste Management Systems: Satisfaction with waste management systems was mixed, with 

45% of respondents indicating satisfaction or very high satisfaction, as shown in Table 4.20 

However, 25% expressed dissatisfaction. The findings suggest that while Green Star-certified 

projects have implemented waste reduction and recycling initiatives, there is a need for more 

effective and user-friendly waste management systems to meet residents' expectations fully. 

Table 4.25: Satisfaction with Waste Management Systems 

Satisfaction Level Percentage 

Very Dissatisfied (1) 10% 

Dissatisfied (2) 15% 

Neutral (3) 30% 

Satisfied (4) 30% 

Very Satisfied (5) 15% 

 

2. Interpretation of Findings and Their Implications 

The findings from the survey provide valuable insights into the areas of success and areas needing 

improvement within Green Star-certified buildings and street corridors. The overall high satisfaction 

levels with air quality and moderate satisfaction with thermal comfort and noise levels indicate that 

the implementation of Green Star criteria has positively impacted these aspects. However, the lower 
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satisfaction with access to green spaces and mixed feelings about waste management systems 

highlight the need for continued efforts to enhance these areas. 

Implications for Policy and Practice: 

3. Enhancing Green Spaces: Urban planners and developers should prioritize the integration 

of green spaces in new developments and retrofitting existing ones. Increasing the availability 

of parks, green roofs, and community gardens can enhance residents' quality of life and 

contribute to environmental sustainability. 

4. Improving Waste Management Systems: There is a need to develop more efficient and 

user-friendly waste management systems. This could include increasing the availability of 

recycling facilities, introducing composting programs, and ensuring regular maintenance of 

waste management infrastructure. 

5. Addressing Noise Concerns: Additional measures to reduce noise pollution should be 

considered, particularly in high-traffic areas. This could involve enhanced soundproofing, 

strategic urban planning to minimize noise sources, and increased green buffers to absorb 

sound. 

6. Promoting Public Awareness: Increasing public awareness about the benefits of sustainable 

building practices and the Green Star Rating System can help garner more support for these 

initiatives. Educational campaigns and community engagement activities can play a crucial 

role in promoting sustainability. 

In conclusion, the satisfaction levels with various aspects of Green Star-certified buildings and street 

corridors in Addis Ababa provide valuable feedback for policymakers, developers, and urban 

planners. By addressing the identified areas for improvement, the city can enhance the sustainability 

and livability of its urban infrastructure, contributing to the overall well-being of its residents. 

4.5 Qualitative Results 

4.5.1 Presentation of Qualitative Data Collected from Interviews 

The qualitative data collected from semi-structured interviews with key stakeholders, including 

architects, developers, policymakers, and NGO representatives, provides in-depth insights into the 

implementation and impact of the Green Star Rating System in Addis Ababa. These interviews offer 
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a nuanced understanding of the challenges, motivations, and perceptions associated with sustainable 

urban development and highlight the experiences and perspectives of those directly involved in Green 

Star-certified projects. 

A. Thematic Analysis and Interpretation of Key Insights 

Thematic analysis was employed to identify recurring themes and patterns in the interview data. The 

analysis revealed several key themes related to the implementation of the Green Star Rating System: 

Green Star implementation challenges, policy and economic impacts, community and equity 

considerations, and future recommendations. 

B. Theme 1: Green Star Implementation Challenges 

The interviews revealed significant challenges in implementing Green Star criteria, primarily related 

to costs, materials, and technical expertise. Architects and developers frequently mentioned the high 

upfront costs associated with sustainable building practices, such as sourcing low-carbon materials 

and integrating advanced energy systems. For example, an architect noted, "The cost of imported low-

carbon concrete and recycled steel was a significant burden on our budget. Although we aimed for a 

6-Star rating, we had to compromise on some materials due to financial constraints." Technical 

expertise also emerged as a critical challenge. Developers highlighted the limited availability of local 

professionals trained in sustainable construction practices. As one developer explained, "We had to 

rely on international consultants to guide us through the Green Star certification process. Local 

expertise is still lacking, which increases our dependency on external support." 

C. Theme 2: Policy and Economic Impacts 

Stakeholders emphasized the importance of aligning urban policies with Green Star requirements to 

promote sustainable urban development. Policymakers and NGO representatives pointed out that 

existing policies, such as the Climate Resilient Green Economy (CRGE) strategy, are crucial in 

driving the adoption of Green Star standards. However, gaps in regulatory enforcement and financial 

incentives were highlighted as barriers to broader adoption. A policymaker stated, "Our current urban 

policies are supportive of sustainable development, but there is a need for stronger enforcement 

mechanisms to ensure compliance. Additionally, financial incentives like tax rebates and grants can 

significantly boost Green Star adoption among developers." The economic benefits of Green Star 

certification, such as rental premiums and reduced operational costs, were also acknowledged. A 
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developer shared, "Our Green Star-certified projects attract higher rental rates and faster occupancy, 

making the initial investment worthwhile." 

D. Theme 3: Community and Equity Considerations 

Community engagement and equity emerged as crucial factors in the successful implementation of 

Green Star projects. NGO representatives and policymakers stressed the need for inclusive planning 

processes that involve local communities in the design and implementation of sustainable projects. 

An NGO representative remarked, "Engaging local communities from the outset ensures that their 

needs and preferences are considered, fostering a sense of ownership and responsibility towards the 

project." Equity considerations were also highlighted, particularly in preventing the displacement of 

low-income residents due to gentrification. A policymaker noted, "While promoting sustainable 

development, we must ensure that it does not lead to the displacement of vulnerable communities. 

Affordable housing components should be integrated into Green Star projects to maintain social 

equity." 

E. Theme 4: Future Recommendations 

Interviewees provided several recommendations for improving the Green Star system to better suit 

Addis Ababa's context. These included enhancing financial incentives, building local capacity 

through training programs, and promoting public awareness campaigns. An architect suggested, 

"Introducing more financial incentives, such as subsidies for sustainable materials and reduced 

property taxes for Green Star-certified buildings, can encourage more developers to pursue 

certification." Training programs were also recommended to build local expertise in sustainable 

construction practices. A developer stated, "Investing in training programs for local professionals 

can reduce our dependency on international consultants and lower overall project costs." Public 

awareness campaigns were seen as essential in increasing the understanding and appreciation of the 

benefits of sustainable building practices among the general population. 

The qualitative data collected from interviews provides valuable insights into the experiences and 

perceptions of stakeholders involved in the implementation of the Green Star Rating System in Addis 

Ababa. The thematic analysis highlights the challenges, policy and economic impacts, community 

and equity considerations, and future recommendations, offering a comprehensive understanding of 

the factors influencing the adoption of sustainable urban development practices. These insights are 
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critical in guiding future efforts to enhance the sustainability and livability of urban infrastructure in 

Addis Ababa. 

4.5.2 Green Star Implementation Challenges 

Summarized Responses from Stakeholders 

The qualitative data collected through semi-structured interviews with key stakeholders, including 

architects, developers, policymakers, and NGO representatives, provided valuable insights into the 

challenges associated with adopting the Green Star Rating System in Addis Ababa. The responses 

highlighted various motivations, challenges, and strategies employed to address conflicts between 

sustainability goals and aesthetic/functional requirements. 

Motivation for Adopting Green Star: Architects and developers cited several motivations for 

adopting the Green Star Rating System, including: 

• Commitment to Sustainability: Many stakeholders emphasized their commitment to 

environmental sustainability as a primary motivation. As one architect explained, "Adopting 

Green Star criteria reflects our dedication to creating environmentally responsible buildings 

that minimize resource consumption and reduce carbon emissions." 

• Market Differentiation: Developers highlighted the competitive advantage gained by 

achieving Green Star certification. A developer noted, "Green Star certification sets our 

projects apart in the market, attracting environmentally conscious tenants and buyers willing 

to pay a premium for sustainable buildings." 

• Policy and Regulatory Alignment: Policymakers stressed the importance of aligning urban 

development projects with national and international sustainability goals. A policymaker 

stated, "Implementing Green Star criteria helps us meet Ethiopia's Climate Resilient Green 

Economy (CRGE) strategy targets and contribute to global sustainability efforts." 

Challenges in Complying with Green Star Criteria: Stakeholders identified several significant 

challenges in complying with Green Star criteria, including: 

• High Costs: The financial burden of implementing sustainable design and construction 

practices was a common challenge. Developers highlighted the increased costs associated 

with sourcing low-carbon materials, integrating renewable energy systems, and conducting 
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sustainability audits. One developer explained, "The upfront costs for Green Star compliance 

are substantial, making it difficult to justify the investment without strong financial 

incentives." 

• Material Sourcing: The availability and cost of sustainable materials posed significant 

hurdles. An architect noted, "Finding locally available, low-carbon materials that meet Green 

Star standards is challenging. We often have to import materials, which drives up costs and 

complicates logistics." 

• Technical Expertise: Limited technical expertise in sustainable construction practices was 

frequently mentioned. A developer shared, "There is a shortage of local professionals with 

the necessary skills and knowledge to design and implement Green Star-compliant projects. 

We had to rely on international consultants, which increased project costs and timelines." 

Addressing Conflicts Between Sustainability Goals and Aesthetic/Functional Requirements: 

Stakeholders employed various strategies to balance sustainability goals with aesthetic and functional 

requirements, including: 

• Innovative Design Solutions: Architects highlighted the use of innovative design solutions 

to integrate sustainability features without compromising aesthetics. One architect explained, 

"We incorporated solar panels into the building's façade design, making them a visually 

appealing element while generating renewable energy." 

• Collaboration and Compromise: Developers emphasized the importance of collaboration 

and compromise among project stakeholders. A developer noted, "We worked closely with 

architects, engineers, and clients to find solutions that met both sustainability criteria and 

functional needs. This often involved making trade-offs, such as prioritizing energy efficiency 

over certain aesthetic features." 

• Stakeholder Engagement: Engaging clients and end-users in the design process was seen as 

critical to achieving buy-in for sustainability features. An NGO representative shared, "We 

conducted workshops with building occupants to gather feedback on their preferences and 

educate them about the benefits of sustainability features. This helped build support for 

incorporating green elements into the project." 
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Discussion of Challenges in Adopting Green Star Criteria 

The responses from stakeholders reveal a complex landscape of challenges and motivations in 

adopting the Green Star Rating System in Addis Ababa. The high costs associated with sustainable 

materials and technologies, coupled with limited local expertise, present significant barriers to 

widespread adoption. Additionally, the need for innovative design solutions and stakeholder 

collaboration underscores the importance of a holistic approach to sustainable urban development. 

• Financial Barriers: The financial challenges of implementing Green Star criteria are a 

critical barrier to adoption. The increased upfront costs for sustainable materials, energy 

systems, and compliance audits can deter developers, especially in a market where cost 

considerations often take precedence. To address this challenge, policymakers and industry 

leaders should explore financial incentives, such as tax rebates, grants, and subsidized loans, 

to offset the initial investment required for Green Star compliance. 

• Material Sourcing and Technical Expertise: The scarcity of locally available sustainable 

materials and the limited technical expertise in green building practices further complicate the 

adoption process. Capacity-building initiatives, such as training programs for architects and 

construction professionals, can help bridge the skills gap. Additionally, promoting the 

development and use of locally sourced sustainable materials can reduce dependency on 

imports and support the local economy. 

• Balancing Sustainability with Aesthetic/Functional Requirements: Achieving a balance 

between sustainability goals and aesthetic/functional requirements requires innovative design 

solutions and effective stakeholder engagement. Architects and developers must collaborate 

closely to integrate sustainability features into the design process from the outset. Engaging 

clients and end-users in the decision-making process can also help build support for 

sustainable design elements and ensure that projects meet both environmental and functional 

objectives. 

In conclusion, the adoption of the Green Star Rating System in Addis Ababa faces several challenges, 

including high costs, material sourcing difficulties, and limited technical expertise. However, by 

addressing these barriers through financial incentives, capacity-building initiatives, and collaborative 

design processes, the city can enhance the sustainability and livability of its urban infrastructure. The 

insights gained from stakeholders provide valuable guidance for policymakers, developers, and urban 



81 
 

planners in promoting sustainable urban development and achieving the goals of the Green Star 

Rating System. 

4.5.3 Policy and Economic Impacts 

Stakeholder Perspectives on Policy Alignment and Financial Incentives 

The qualitative interviews conducted with stakeholders, including architects, developers, 

policymakers, and NGO representatives, provide valuable insights into the alignment of Ethiopia's 

urban policies with Green Star requirements and the financial incentives or penalties that could 

encourage broader adoption of the Green Star Rating System in Addis Ababa. 

• Policy Alignment: Policymakers emphasized that Ethiopia's Climate Resilient Green 

Economy (CRGE) strategy aligns well with the Green Star requirements, particularly in terms 

of promoting energy efficiency, renewable energy integration, and sustainable urban 

development. However, they also acknowledged that there are gaps in regulatory enforcement 

and consistency. A policymaker noted, "The CRGE strategy provides a solid framework for 

sustainability, but its implementation is often hindered by bureaucratic inefficiencies and lack 

of coordination among different government agencies." 

Architects and developers highlighted the need for more explicit guidelines and streamlined 

processes to facilitate compliance with Green Star criteria. An architect explained, "While the 

CRGE strategy sets ambitious goals, there is a lack of detailed guidelines for incorporating 

Green Star requirements into building designs. Clearer policies and better communication 

between authorities and developers are essential to bridge this gap." 

• Financial Incentives and Penalties: Stakeholders unanimously agreed that financial 

incentives are crucial for encouraging the adoption of Green Star certification. Suggested 

incentives included tax rebates, grants, and subsidized loans for developers who achieve 

Green Star certification. A developer remarked, "Tax rebates and grants would significantly 

reduce the financial burden of implementing Green Star criteria. These incentives would make 

sustainable building practices more economically viable and attractive to developers." 

Some stakeholders also suggested penalties for non-compliance with sustainability standards 

as a potential motivator. However, there was a general consensus that positive incentives 

would be more effective in driving broader adoption. An NGO representative stated, "While 
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penalties can enforce compliance, positive incentives are more likely to foster a culture of 

sustainability and encourage voluntary adoption of Green Star standards." 

Analysis of Observed Economic Benefits from Green Star Certification 

The analysis of the interview data revealed several economic benefits associated with Green Star 

certification, including rental premiums, reduced operational costs, and improved marketability of 

certified buildings. 

• Rental Premiums: Developers reported that Green Star-certified buildings command higher 

rental rates compared to non-certified buildings. On average, rental premiums for certified 

buildings ranged from 7% to 10%. One developer highlighted, "Green Star certification 

enhances the marketability of our projects. Tenants are willing to pay higher rents for 

buildings that offer better energy efficiency, indoor air quality, and overall sustainability." 

• Reduced Operational Costs: Stakeholders observed that Green Star-certified buildings 

benefit from significant reductions in operational costs, particularly in terms of energy and 

water consumption. An architect shared, "Our Green Star-certified projects have achieved up 

to 30% reductions in energy consumption and 25% reductions in water use. These savings 

translate into lower utility bills and reduced operational expenses for building owners." 

• Improved Marketability: The certification also enhances the marketability and value of 

properties. Buildings with Green Star certification is perceived as higher quality and more 

desirable by tenants and buyers who prioritize sustainability and environmental responsibility. 

A developer stated, "Green Star certification gives our projects a competitive edge in the 

market. It attracts environmentally conscious tenants and buyers who value sustainable living 

and working environments." 

Interview Questions for Stakeholders (Theme: Policy and Economic Impacts) 

1. How well do Ethiopia's urban policies (e.g., CRGE strategy) align with Green Star 

requirements? 

o Stakeholder responses indicated that while the CRGE strategy aligns with Green Star 

goals, there are gaps in regulatory enforcement and a need for clearer guidelines to 

facilitate compliance. 
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2. What financial incentives or penalties would encourage broader adoption of Green Star 

in Addis Ababa? 

o Stakeholders suggested tax rebates, grants, and subsidized loans as effective financial 

incentives. Positive incentives were preferred over penalties to encourage voluntary 

adoption and foster a culture of sustainability. 

3. Have you observed economic benefits (e.g., rental premiums, reduced operational costs) 

from Green Star certification? 

o Developers and architects reported higher rental premiums (7-10%), reduced 

operational costs (up to 30% reductions in energy consumption and 25% reductions in 

water use), and improved marketability and value of certified properties. 

Summary of Findings 

The interviews provide a comprehensive understanding of the policy and economic impacts of Green 

Star certification in Addis Ababa. The alignment of Ethiopia's CRGE strategy with Green Star 

requirements highlights the potential for sustainable urban development, but gaps in regulatory 

enforcement and guidelines need to be addressed. Financial incentives such as tax rebates, grants, 

and subsidized loans are crucial for encouraging broader adoption of Green Star standards. The 

observed economic benefits, including higher rental premiums, reduced operational costs, and 

improved marketability, demonstrate the value of Green Star certification for developers and property 

owners. These findings underscore the importance of aligning policy frameworks, providing financial 

incentives, and promoting the economic advantages of sustainable building practices to achieve the 

goals of the Green Star Rating System in Addis Ababa. 

4.5.4 Community and Equity 

1. Responses on Community Engagement and Measures to Ensure Equity 

The qualitative interviews conducted with stakeholders, including architects, developers, 

policymakers, and NGO representatives, provide valuable insights into the importance of community 

engagement and measures to ensure equity in the implementation of the Green Star Rating System in 

Addis Ababa. 
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Community Engagement: Stakeholders emphasized the need for involving local communities in the 

planning and implementation of Green Star projects to ensure that the developments meet the needs 

and preferences of residents. Architects and NGO representatives highlighted the use of participatory 

workshops and community consultations to gather input and foster a sense of ownership. An NGO 

representative stated, "Engaging local communities from the outset is crucial. We conducted 

workshops with residents to gather their feedback and educate them about the benefits of sustainable 

design. This approach not only ensures that the projects meet community needs but also builds trust 

and support." 

Developers also acknowledged the importance of community engagement in gaining buy-in for 

sustainability initiatives. A developer shared, "We held several town hall meetings with local 

residents to discuss our Green Star project. Their input helped us identify key areas for improvement, 

such as incorporating more green spaces and improving pedestrian safety. These engagements have 

been instrumental in gaining community support and addressing potential concerns early on." 

Measures to Ensure Equity: Ensuring equity in sustainable urban development was a recurring 

theme among stakeholders. Policymakers and NGO representatives highlighted the need to prevent 

the displacement of low-income residents and ensure that the benefits of sustainability are accessible 

to all. A policymaker noted, "While promoting sustainable development, we must ensure that it does 

not lead to the displacement of vulnerable communities. We are working on policies to integrate 

affordable housing components in Green Star projects to maintain social equity." 

NGO representatives emphasized the importance of inclusive planning processes and equitable access 

to green infrastructure. An NGO representative remarked, "We advocate for policies that protect 

vulnerable communities from gentrification and ensure that green infrastructure, such as parks and 

community gardens, is accessible to all residents, regardless of their socio-economic status." 

2. Discussion on the Impact of Sustainability Efforts on Local Communities 

The implementation of Green Star-certified projects in Addis Ababa has had a mixed impact on local 

communities, with both positive outcomes and challenges highlighted by stakeholders. 

Positive Impacts: 
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3. Improved Livability: Community members reported enhancements in their quality of life 

due to the incorporation of green spaces, improved air quality, and better thermal comfort in 

Green Star-certified buildings and corridors. Residents expressed satisfaction with the 

increased availability of parks and recreational areas, which promote physical activity and 

social interaction. One resident noted, "The new park near my building has become a favorite 

spot for my family. It's great to have a green space where we can relax and enjoy nature." 

4. Economic Benefits: The development of Green Star-certified projects has stimulated local 

economies by creating job opportunities and attracting businesses. Retail tenants and small 

business owners reported increased foot traffic and higher sales in areas with enhanced green 

infrastructure. A retail tenant shared, "Since the street corridor was upgraded with better 

pedestrian paths and green spaces, we've seen a noticeable increase in customers. It's been 

great for business." 

5. Environmental Sustainability: The adoption of sustainable practices, such as energy-

efficient lighting, renewable energy integration, and waste recycling, has contributed to 

environmental sustainability. Residents reported lower utility bills and greater awareness of 

sustainable living practices. A resident commented, "Our building's use of solar panels and 

rainwater harvesting has not only reduced our energy and water bills but also made us more 

conscious of our environmental impact." 

Challenges: 

1. Gentrification and Displacement: Despite the positive impacts, some stakeholders raised 

concerns about gentrification and the displacement of low-income residents. The increase in 

property values and rental rates in Green Star-certified areas has led to affordability issues for 

some long-term residents. A policymaker noted, "We need to balance the benefits of 

sustainable development with the need to protect low-income residents from being priced out 

of their neighborhoods. This requires thoughtful planning and inclusive policies." 

2. Inadequate Community Participation: While community engagement efforts were praised, 

some stakeholders felt that participation could be more inclusive and representative. An 

architect remarked, "While we've made strides in engaging communities, there are still gaps 

in ensuring that all voices are heard, particularly those of marginalized groups. We need to 

improve our outreach and engagement strategies." 
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3. Maintenance and Management: The long-term maintenance and management of 

sustainable features, such as green roofs and waste management systems, were identified as 

challenges. Some residents expressed concerns about the upkeep of these features and the 

need for ongoing support from developers and local authorities. A resident shared, "The green 

roof on our building is a great addition, but we're worried about how well it will be maintained 

over time. There needs to be a plan for regular upkeep." 

6. Summary of Findings 

The interviews provide a comprehensive understanding of the community and equity considerations 

associated with the implementation of the Green Star Rating System in Addis Ababa. The positive 

impacts on livability, economic benefits, and environmental sustainability highlight the potential of 

sustainable urban development to improve the quality of life for residents. However, challenges 

related to gentrification, community participation, and maintenance underscore the need for 

thoughtful planning and inclusive policies to ensure that the benefits of sustainability are accessible 

to all. 

Implications for Policy and Practice: 

1. Inclusive Planning and Community Engagement: Policymakers and developers should 

prioritize inclusive planning processes that actively involve local communities, particularly 

marginalized groups, in the decision-making process. This can be achieved through 

participatory workshops, town hall meetings, and ongoing consultations. 

2. Affordable Housing and Anti-Gentrification Measures: To prevent displacement and 

ensure equity, policies should be implemented to integrate affordable housing components in 

Green Star-certified projects. Additionally, measures to control rent increases and property 

speculation can help protect low-income residents. 

3. Long-Term Maintenance and Management: Developers and local authorities should 

establish clear plans for the long-term maintenance and management of sustainable features. 

This includes allocating resources for regular upkeep and providing training for building 

managers and residents. 
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4. Public Awareness and Education: Increasing public awareness and education about the 

benefits of sustainable living and the Green Star Rating System can foster greater community 

support and participation. Educational campaigns and community events can help build a 

culture of sustainability. 

In conclusion, the community and equity considerations associated with the Green Star Rating System 

in Addis Ababa provide valuable insights for policymakers, developers, and urban planners. By 

addressing the identified challenges and implementing inclusive policies, the city can enhance the 

sustainability and livability of its urban infrastructure, ensuring that the benefits of sustainable 

development are shared equitably among all residents. 

4.5.5 Community and Equity 

1. Responses on Community Engagement and Measures to Ensure Equity 

The qualitative interviews conducted with stakeholders, including architects, developers, 

policymakers, and NGO representatives, provide valuable insights into the importance of community 

engagement and measures to ensure equity in the implementation of the Green Star Rating System in 

Addis Ababa. 

Community Engagement: Stakeholders emphasized the need for involving local communities in the 

planning and implementation of Green Star projects to ensure that the developments meet the needs 

and preferences of residents. Architects and NGO representatives highlighted the use of participatory 

workshops and community consultations to gather input and foster a sense of ownership. An NGO 

representative stated, "Engaging local communities from the outset is crucial. We conducted 

workshops with residents to gather their feedback and educate them about the benefits of sustainable 

design. This approach not only ensures that the projects meet community needs but also builds trust 

and support." 

Developers also acknowledged the importance of community engagement in gaining buy-in for 

sustainability initiatives. A developer shared, "We held several town hall meetings with local 

residents to discuss our Green Star project. Their input helped us identify key areas for improvement, 
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such as incorporating more green spaces and improving pedestrian safety. These engagements have 

been instrumental in gaining community support and addressing potential concerns early on." 

Measures to Ensure Equity: Ensuring equity in sustainable urban development was a recurring 

theme among stakeholders. Policymakers and NGO representatives highlighted the need to prevent 

the displacement of low-income residents and ensure that the benefits of sustainability are accessible 

to all. A policymaker noted, "While promoting sustainable development, we must ensure that it does 

not lead to the displacement of vulnerable communities. We are working on policies to integrate 

affordable housing components in Green Star projects to maintain social equity." 

NGO representatives emphasized the importance of inclusive planning processes and equitable access 

to green infrastructure. An NGO representative remarked, "We advocate for policies that protect 

vulnerable communities from gentrification and ensure that green infrastructure, such as parks and 

community gardens, is accessible to all residents, regardless of their socio-economic status." 

2. Discussion on the Impact of Sustainability Efforts on Local Communities 

The implementation of Green Star-certified projects in Addis Ababa has had a mixed impact on local 

communities, with both positive outcomes and challenges highlighted by stakeholders. 

Positive Impacts: 

3. Improved Livability: Community members reported enhancements in their quality of life 

due to the incorporation of green spaces, improved air quality, and better thermal comfort in 

Green Star-certified buildings and corridors. Residents expressed satisfaction with the 

increased availability of parks and recreational areas, which promote physical activity and 

social interaction. One resident noted, "The new park near my building has become a favorite 

spot for my family. It's great to have a green space where we can relax and enjoy nature." 

4. Economic Benefits: The development of Green Star-certified projects has stimulated local 

economies by creating job opportunities and attracting businesses. Retail tenants and small 

business owners reported increased foot traffic and higher sales in areas with enhanced green 

infrastructure. A retail tenant shared, "Since the street corridor was upgraded with better 
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pedestrian paths and green spaces, we've seen a noticeable increase in customers. It's been 

great for business." 

5. Environmental Sustainability: The adoption of sustainable practices, such as energy-

efficient lighting, renewable energy integration, and waste recycling, has contributed to 

environmental sustainability. Residents reported lower utility bills and greater awareness of 

sustainable living practices. A resident commented, "Our building's use of solar panels and 

rainwater harvesting has not only reduced our energy and water bills but also made us more 

conscious of our environmental impact." 

Challenges: 

1. Gentrification and Displacement: Despite the positive impacts, some stakeholders raised 

concerns about gentrification and the displacement of low-income residents. The increase in 

property values and rental rates in Green Star-certified areas has led to affordability issues for 

some long-term residents. A policymaker noted, "We need to balance the benefits of 

sustainable development with the need to protect low-income residents from being priced out 

of their neighborhoods. This requires thoughtful planning and inclusive policies." 

2. Inadequate Community Participation: While community engagement efforts were praised, 

some stakeholders felt that participation could be more inclusive and representative. An 

architect remarked, "While we've made strides in engaging communities, there are still gaps 

in ensuring that all voices are heard, particularly those of marginalized groups. We need to 

improve our outreach and engagement strategies." 

3. Maintenance and Management: The long-term maintenance and management of 

sustainable features, such as green roofs and waste management systems, were identified as 

challenges. Some residents expressed concerns about the upkeep of these features and the 

need for ongoing support from developers and local authorities. A resident shared, "The green 

roof on our building is a great addition, but we're worried about how well it will be 

maintained over time. There needs to be a plan for regular upkeep." 

The interviews provide a comprehensive understanding of the community and equity considerations 

associated with the implementation of the Green Star Rating System in Addis Ababa. The positive 

impacts on livability, economic benefits, and environmental sustainability highlight the potential of 
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sustainable urban development to improve the quality of life for residents. However, challenges 

related to gentrification, community participation, and maintenance underscore the need for 

thoughtful planning and inclusive policies to ensure that the benefits of sustainability are accessible 

to all. 

Implications for Policy and Practice: 

1. Inclusive Planning and Community Engagement: Policymakers and developers should 

prioritize inclusive planning processes that actively involve local communities, particularly 

marginalized groups, in the decision-making process. This can be achieved through 

participatory workshops, town hall meetings, and ongoing consultations. 

2. Affordable Housing and Anti-Gentrification Measures: To prevent displacement and 

ensure equity, policies should be implemented to integrate affordable housing components in 

Green Star-certified projects. Additionally, measures to control rent increases and property 

speculation can help protect low-income residents. 

3. Long-Term Maintenance and Management: Developers and local authorities should 

establish clear plans for the long-term maintenance and management of sustainable features. 

This includes allocating resources for regular upkeep and providing training for building 

managers and residents. 

4. Public Awareness and Education: Increasing public awareness and education about the 

benefits of sustainable living and the Green Star Rating System can foster greater community 

support and participation. Educational campaigns and community events can help build a 

culture of sustainability. 

In conclusion, the community and equity considerations associated with the Green Star Rating System 

in Addis Ababa provide valuable insights for policymakers, developers, and urban planners. By 

addressing the identified challenges and implementing inclusive policies, the city can enhance the 

sustainability and livability of its urban infrastructure, ensuring that the benefits of sustainable 

development are shared equitably among all residents. 
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4.6 Integration of Quantitative and Qualitative Results 

4.6.1 Comparative Analysis Integrating Quantitative and Qualitative Findings 

The integration of quantitative and qualitative data provides a comprehensive understanding of the 

adoption and impact of the Green Star Rating System in Addis Ababa's high-rise buildings and street 

corridors. By combining the numerical data from surveys with the thematic insights from interviews, 

we can draw meaningful inferences that highlight the strengths, challenges, and opportunities 

associated with sustainable urban development in the city. 

• Awareness and Perception of Sustainability: Quantitative data from the surveys showed 

that 65% of respondents were aware of the Green Star Rating System, with 80% considering 

sustainability very important or somewhat important in their choice of workplace or residence. 

These findings were supported by qualitative insights, where stakeholders, such as architects 

and developers, emphasized the growing recognition of sustainability's importance among 

clients and end-users. For instance, an architect mentioned, "Our clients are increasingly 

asking for sustainable features in their buildings, reflecting a shift in market demand towards 

greener developments." 

• Satisfaction with Building/Street Corridor Aspects: Quantitative survey results revealed 

varying satisfaction levels with different aspects of buildings and corridors. While air quality 

and thermal comfort received relatively high satisfaction ratings (65% and 50% respectively), 

access to green spaces and waste management systems had lower satisfaction levels (40% and 

45% respectively). These quantitative findings were echoed in the qualitative data, where 

stakeholders highlighted challenges in integrating sufficient green spaces and efficient waste 

management systems. A developer remarked, "Incorporating adequate green spaces within 

high-density urban areas is challenging due to limited land availability and high costs." 

• Economic and Social Considerations: Quantitative data indicated that 55% of respondents 

believed that the higher costs associated with sustainable buildings were justified, given the 

long-term benefits. This was corroborated by qualitative insights from developers who 

observed higher rental premiums (7-10%) and reduced operational costs (up to 30%) in Green 

Star-certified buildings. One developer noted, "Green Star certification has not only made 

our buildings more attractive to tenants but also reduced our energy and water bills 

significantly, proving economically beneficial in the long run." 
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• Green Star Implementation Challenges: Both quantitative and qualitative data highlighted 

several challenges in adopting Green Star criteria. Quantitatively, the higher initial costs were 

a major barrier, as indicated by 30% of respondents who were unsure if the costs were 

justified. Qualitative insights further elaborated on these challenges, with stakeholders citing 

the limited availability of sustainable materials and technical expertise as significant hurdles. 

An architect mentioned, "The scarcity of locally available, low-carbon materials often forces 

us to import, driving up costs and complicating logistics." 

4.6.2 Discussion on How Quantitative Data Supports Qualitative Insights and Vice Versa 

The integration of quantitative and qualitative findings provides a robust and multidimensional 

understanding of the implementation and impact of the Green Star Rating System in Addis Ababa. 

The numerical data from surveys offers a broad perspective on the awareness, satisfaction, and 

economic perceptions of sustainability among a diverse group of respondents. On the other hand, the 

qualitative data from interviews provides depth and context, shedding light on the underlying reasons 

and experiences behind the numerical trends. 

• Supporting Example 1: Awareness and Importance of Sustainability: The quantitative 

data showing high awareness and importance of sustainability is supported by qualitative 

insights that reveal a shift in market demand towards greener developments. Stakeholders' 

emphasis on clients' increasing preference for sustainable features aligns with the survey 

findings, reinforcing the significance of sustainability in urban development. 

• Supporting Example 2: Satisfaction with Environmental Aspects: The mixed satisfaction 

levels in the quantitative data are further explained by qualitative insights that highlight 

specific challenges in integrating green spaces and waste management systems. These insights 

provide a nuanced understanding of the factors influencing satisfaction levels and point 

towards targeted areas for improvement. 

• Supporting Example 3: Economic Benefits and Justification of Costs: Quantitative data 

indicating that a majority of respondents believe in the economic justification of higher costs 

is supported by qualitative insights from developers who observe tangible economic benefits. 

This alignment between quantitative and qualitative findings underscores the long-term 

financial viability of sustainable buildings, despite higher initial investments. 
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• Supporting Example 4: Implementation Challenges: The challenges highlighted in the 

quantitative data, such as high initial costs, are elaborated upon in the qualitative insights, 

which provide detailed accounts of material sourcing difficulties and technical expertise gaps. 

This comprehensive understanding of the challenges informs the development of targeted 

strategies to address these barriers. 

In conclusion, the integration of quantitative and qualitative data enriches the analysis by combining 

broad trends with in-depth insights. This approach allows for a more holistic understanding of the 

adoption and impact of the Green Star Rating System in Addis Ababa, offering actionable 

recommendations for enhancing sustainable urban development in the city. By addressing both the 

numerical trends and the contextual narratives, the study provides a robust framework for promoting 

sustainability in urban infrastructure. 

1.7 Discussion of Major Findings 

4.7.1 Interpretation of the Most Significant Findings from the Study 

The findings from this study provide valuable insights into the implementation and impact of the 

Green Star Rating System in Addis Ababa's high-rise buildings and street corridors. The key findings 

highlight the positive outcomes, challenges, and areas for improvement in achieving sustainable 

urban development. 

• Awareness and Perception of Sustainability: The study found that 65% of respondents were 

aware of the Green Star Rating System, and 80% considered sustainability very important or 

somewhat important in their choice of workplace or residence. This high level of awareness 

and importance indicates a growing recognition of sustainability among the population, driven 

by increased education and advocacy efforts. However, the remaining 35% of respondents 

who were either unaware or unsure about the Green Star system highlight the need for 

continued outreach and education to ensure broader awareness. 

• Satisfaction with Building/Street Corridor Aspects: The analysis revealed varying 

satisfaction levels with different aspects of buildings and corridors. While air quality and 

thermal comfort received relatively high satisfaction ratings (65% and 50%, respectively), 

access to green spaces and waste management systems had lower satisfaction levels (40% and 
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45%, respectively). These findings suggest that while Green Star-certified projects have made 

significant strides in improving indoor environmental quality, there is a need to enhance green 

infrastructure and waste management practices to meet residents' expectations fully. 

• Economic and Social Considerations: The study found that 55% of respondents believed 

that the higher costs associated with sustainable buildings were justified due to long-term 

benefits such as reduced energy bills and improved air quality. Developers and architects 

echoed these sentiments, reporting higher rental premiums (7-10%) and reduced operational 

costs (up to 30%) in Green Star-certified buildings. These economic benefits demonstrate the 

financial viability of sustainable buildings, despite higher initial investments. However, the 

remaining 45% of respondents who were either unsure or did not believe the higher costs were 

justified indicate that further efforts are needed to communicate the long-term economic 

advantages of sustainability. 

• Green Star Implementation Challenges: The study identified several significant challenges 

in adopting Green Star criteria, including high upfront costs, limited availability of sustainable 

materials, and insufficient technical expertise. Stakeholders cited the financial burden of 

sourcing low-carbon materials and integrating advanced energy systems as major barriers. 

Additionally, the limited local expertise in sustainable construction practices necessitated 

reliance on international consultants, increasing project costs and timelines. These challenges 

underscore the need for targeted financial incentives, capacity-building initiatives, and 

enhanced regulatory support to facilitate Green Star adoption. 

4.7.2. Explanation of How These Findings Contribute to Existing Knowledge 

The findings of this study contribute to the existing body of knowledge on sustainable urban 

development in several ways: 

1. Localized Insights: The study provides empirical data on the implementation of the Green 

Star Rating System in Addis Ababa, a context that has been underrepresented in global 

sustainability research. By focusing on a rapidly urbanizing city in Sub-Saharan Africa, the 

study addresses a critical gap in understanding the applicability and impact of global 

sustainability standards in diverse urban contexts. 
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2. Economic Viability: The findings highlight the economic benefits of Green Star certification, 

such as higher rental premiums and reduced operational costs. These insights contribute to 

the growing body of evidence demonstrating the financial viability of sustainable buildings, 

providing a compelling case for developers and investors to pursue Green Star certification. 

3. Challenges and Barriers: The study identifies specific challenges and barriers to Green Star 

adoption in Addis Ababa, such as high costs, material scarcity, and limited technical expertise. 

These findings add to the existing knowledge on the obstacles to sustainable urban 

development and provide a basis for developing targeted strategies to address these 

challenges. 

4. Community and Equity Considerations: The emphasis on community engagement and 

equity considerations in the study highlights the importance of inclusive planning processes 

in sustainable urban development. By showcasing the positive impacts of community 

involvement and the need to prevent displacement of low-income residents, the study 

contributes to the broader discourse on equitable urbanization. 

5. Discussion of the Relevance and Implications of Results for Sustainable Urban 

Development in Addis Ababa 

The findings of this study have several important implications for sustainable urban development in 

Addis Ababa: 

1. Policy Recommendations: Policymakers should prioritize the integration of Green Star 

criteria into building codes and urban planning regulations. Providing financial incentives, 

such as tax rebates and grants, can encourage developers to adopt sustainable practices. 

Additionally, policies should mandate affordable housing components in Green Star-certified 

projects to ensure social equity. 

2. Capacity Building: There is a need to build local capacity in sustainable construction 

practices through training programs and workshops. Developing local expertise can reduce 

reliance on international consultants and lower project costs. Educational institutions and 

industry organizations should collaborate to offer certifications and professional development 

courses in green building practices. 

3. Public Awareness Campaigns: Increasing public awareness about the benefits of the Green 

Star Rating System and sustainable building practices is essential. Educational campaigns, 
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community events, and media outreach can help foster a culture of sustainability and drive 

demand for green buildings. 

4. Enhanced Green Infrastructure and Waste Management: The lower satisfaction levels 

with access to green spaces and waste management systems indicate a need for improvement 

in these areas. Urban planners and developers should focus on integrating more green spaces, 

such as parks and community gardens, into urban developments. Additionally, improving 

waste management systems, including recycling facilities and composting programs, can 

enhance environmental quality and resident satisfaction. 

5. Equitable Urban Development: To prevent displacement and ensure equity, policies should 

be implemented to protect low-income residents and ensure they benefit from sustainable 

urban development. This includes integrating affordable housing components in Green Star 

projects and providing support for local businesses within these developments. 

In conclusion, the findings of this study provide valuable insights into the adoption and impact of the 

Green Star Rating System in Addis Ababa's high-rise buildings and street corridors. By addressing 

the identified challenges and leveraging the recommendations, the city can enhance the sustainability 

and livability of its urban infrastructure, contributing to a more resilient and inclusive future. These 

insights not only inform local policy and practice but also contribute to the global discourse on 

sustainable urban development in diverse contexts. 

2.7.3. Integration with Existing Literature 

The findings of this study align with recent research on sustainable urban development, highlighting 

the importance of integrating global sustainability standards with local contexts. For instance, 

Mengiste, Shi, and Wong (2024) emphasize the need for holistic urban landscape development 

strategies that consider energy consumption, transport and mobility, climate change, land use change, 

and livability and resilience. Similarly, Xia et al. (2024) discuss the significance of urban renewal in 

enhancing public spaces and promoting sustainable urban development, underscoring the role of 

community engagement and nature-based solutions2. These studies support the relevance of the 

Green Star Rating System in addressing the multifaceted challenges of urbanization in Addis Ababa. 

Furthermore, the economic benefits of Green Star certification observed in this study are consistent 

with findings from other regions. For example, the University of Pennsylvania's research on 
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sustainable urban development highlights the financial advantages of green building certifications, 

including higher rental premiums and reduced operational costs (Birch, Burke-White, & Hughes, 

2018). This alignment reinforces the global applicability of the economic benefits associated with 

sustainable building practices. By integrating these recent studies, the current research contributes to 

a broader understanding of sustainable urban development and provides actionable recommendations 

for policymakers, developers, and urban planners in Addis Ababa. The findings underscore the 

importance of localized strategies, financial incentives, capacity building, and community 

engagement in achieving sustainable and equitable urban growth. 

1.8 Discussion of Major Findings 

4.8.1 Interpretation of the Most Significant Findings from the Study 

The findings from this study provide valuable insights into the implementation and impact of the 

Green Star Rating System in Addis Ababa's high-rise buildings and street corridors. The key findings 

highlight the positive outcomes, challenges, and areas for improvement in achieving sustainable 

urban development. 

• Awareness and Perception of Sustainability: The study found that 65% of respondents were 

aware of the Green Star Rating System, and 80% considered sustainability very important or 

somewhat important in their choice of workplace or residence. This high level of awareness 

and importance indicates a growing recognition of sustainability among the population, driven 

by increased education and advocacy efforts. However, the remaining 35% of respondents 

who were either unaware or unsure about the Green Star system highlight the need for 

continued outreach and education to ensure broader awareness. 

• Satisfaction with Building/Street Corridor Aspects: The analysis revealed varying 

satisfaction levels with different aspects of buildings and corridors. While air quality and 

thermal comfort received relatively high satisfaction ratings (65% and 50%, respectively), 

access to green spaces and waste management systems had lower satisfaction levels (40% and 

45%, respectively). These findings suggest that while Green Star-certified projects have made 

significant strides in improving indoor environmental quality, there is a need to enhance green 

infrastructure and waste management practices to meet residents' expectations fully. 
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• Economic and Social Considerations: The study found that 55% of respondents believed 

that the higher costs associated with sustainable buildings were justified due to long-term 

benefits such as reduced energy bills and improved air quality. Developers and architects 

echoed these sentiments, reporting higher rental premiums (7-10%) and reduced operational 

costs (up to 30%) in Green Star-certified buildings. These economic benefits demonstrate the 

financial viability of sustainable buildings, despite higher initial investments. However, the 

remaining 45% of respondents who were either unsure or did not believe the higher costs were 

justified indicate that further efforts are needed to communicate the long-term economic 

advantages of sustainability. 

• Green Star Implementation Challenges: The study identified several significant challenges 

in adopting Green Star criteria, including high upfront costs, limited availability of sustainable 

materials, and insufficient technical expertise. Stakeholders cited the financial burden of 

sourcing low-carbon materials and integrating advanced energy systems as major barriers. 

Additionally, the limited local expertise in sustainable construction practices necessitated 

reliance on international consultants, increasing project costs and timelines. These challenges 

underscore the need for targeted financial incentives, capacity-building initiatives, and 

enhanced regulatory support to facilitate Green Star adoption. 

4.8.2 Explanation of How These Findings Contribute to Existing Knowledge 

The findings of this study contribute to the existing body of knowledge on sustainable urban 

development in several ways: 

1. Localized Insights: The study provides empirical data on the implementation of the Green 

Star Rating System in Addis Ababa, a context that has been underrepresented in global 

sustainability research. By focusing on a rapidly urbanizing city in Sub-Saharan Africa, the 

study addresses a critical gap in understanding the applicability and impact of global 

sustainability standards in diverse urban contexts. 

2. Economic Viability: The findings highlight the economic benefits of Green Star certification, 

such as higher rental premiums and reduced operational costs. These insights contribute to 

the growing body of evidence demonstrating the financial viability of sustainable buildings, 

providing a compelling case for developers and investors to pursue Green Star certification. 
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3. Challenges and Barriers: The study identifies specific challenges and barriers to Green Star 

adoption in Addis Ababa, such as high costs, material scarcity, and limited technical expertise. 

These findings add to the existing knowledge on the obstacles to sustainable urban 

development and provide a basis for developing targeted strategies to address these 

challenges. 

4. Community and Equity Considerations: The emphasis on community engagement and 

equity considerations in the study highlights the importance of inclusive planning processes 

in sustainable urban development. By showcasing the positive impacts of community 

involvement and the need to prevent displacement of low-income residents, the study 

contributes to the broader discourse on equitable urbanization. 

5. Discussion of the Relevance and Implications of Results for Sustainable Urban 

Development in Addis Ababa 

The findings of this study have several important implications for sustainable urban development in 

Addis Ababa: 

1. Policy Recommendations: Policymakers should prioritize the integration of Green Star 

criteria into building codes and urban planning regulations. Providing financial incentives, 

such as tax rebates and grants, can encourage developers to adopt sustainable practices. 

Additionally, policies should mandate affordable housing components in Green Star-certified 

projects to ensure social equity. 

2. Capacity Building: There is a need to build local capacity in sustainable construction 

practices through training programs and workshops. Developing local expertise can reduce 

reliance on international consultants and lower project costs. Educational institutions and 

industry organizations should collaborate to offer certifications and professional development 

courses in green building practices. 

3. Public Awareness Campaigns: Increasing public awareness about the benefits of the Green 

Star Rating System and sustainable building practices is essential. Educational campaigns, 

community events, and media outreach can help foster a culture of sustainability and drive 

demand for green buildings. 

4. Enhanced Green Infrastructure and Waste Management: The lower satisfaction levels 

with access to green spaces and waste management systems indicate a need for improvement 
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in these areas. Urban planners and developers should focus on integrating more green spaces, 

such as parks and community gardens, into urban developments. Additionally, improving 

waste management systems, including recycling facilities and composting programs, can 

enhance environmental quality and resident satisfaction. 

5. Equitable Urban Development: To prevent displacement and ensure equity, policies should 

be implemented to protect low-income residents and ensure they benefit from sustainable 

urban development. This includes integrating affordable housing components in Green Star 

projects and providing support for local businesses within these developments. 

In conclusion, the findings of this study provide valuable insights into the adoption and impact of the 

Green Star Rating System in Addis Ababa's high-rise buildings and street corridors. By addressing 

the identified challenges and leveraging the recommendations, the city can enhance the sustainability 

and livability of its urban infrastructure, contributing to a more resilient and inclusive future. These 

insights not only inform local policy and practice but also contribute to the global discourse on 

sustainable urban development in diverse contexts. 

4.8.3. Integration with Existing Literature 

The findings of this study align with recent research on sustainable urban development, highlighting 

the importance of integrating global sustainability standards with local contexts. For instance, 

Mengiste, Shi, and Wong (2024) emphasize the need for holistic urban landscape development 

strategies that consider energy consumption, transport and mobility, climate change, land use change, 

and livability and resilience. Similarly, Xia et al. (2024) discuss the significance of urban renewal in 

enhancing public spaces and promoting sustainable urban development, underscoring the role of 

community engagement and nature-based solutions. These studies support the relevance of the Green 

Star Rating System in addressing the multifaceted challenges of urbanization in Addis Ababa. 

Furthermore, the economic benefits of Green Star certification observed in this study are consistent 

with findings from other regions. For example, the University of Pennsylvania's research on 

sustainable urban development highlights the financial advantages of green building certifications, 

including higher rental premiums and reduced operational costs (Birch, Burke-White, & Hughes, 

2018). This alignment reinforces the global applicability of the economic benefits associated with 

sustainable building practices. By integrating these recent studies, the current research contributes to 
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a broader understanding of sustainable urban development and provides actionable recommendations 

for policymakers, developers, and urban planners in Addis Ababa. The findings underscore the 

importance of localized strategies, financial incentives, capacity building, and community 

engagement in achieving sustainable and equitable urban growth. 

4.9. Limitations of the Study 

Identification and Discussion of Limitations 

In the pursuit of rigor and comprehensiveness, it is essential to acknowledge and discuss the 

limitations encountered during the study. These limitations, while not invalidating the findings, 

provide context to the results and highlight areas for future research. 

1. Data Accessibility and Reliability: One of the primary limitations of this study was 

the restricted access to proprietary project data, such as detailed energy audits and 

material lifecycle analyses, due to confidentiality concerns among developers and 

municipal authorities. This challenge, common in sustainability research in the Global 

South (Darko & Chan, 2016), necessitated reliance on self-reported certification 

documents and aggregated utility records. While efforts were made to validate the data 

through site observations and stakeholder interviews, the reliance on self-reported data 

introduces potential biases and inaccuracies. For example, discrepancies between 

reported energy savings in Green Star-certified high-rises and actual consumption 

patterns could skew the findings (Mekonnen et al., 2023). 

2. Scope Representativeness: The study's focus on 10 high-rise buildings and 5 street 

corridors, selected purposively for their relevance to the Green Star Rating System, 

limits the generalizability of the findings to Addis Ababa's broader urban fabric. Non-

certified developments, which constitute over 80% of the city's infrastructure (Alemu, 

2021), were underrepresented. This selective sampling may overlook systemic barriers 

such as informal construction practices and resource inequities, potentially limiting 

the applicability of the recommendations to the wider construction sector. 

Additionally, the study's focus on Green Star-certified projects may reflect a "best-

case scenario" bias, as noted in critiques of sustainability rating systems (Berardi, 

2012). 
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3. Resource and Stakeholder Constraints: Logistical challenges, including limited 

funding and time, restricted the number of site visits and stakeholder interviews. For 

instance, only three of the 15 planned interviews with municipal policymakers were 

completed due to bureaucratic delays, narrowing insights into regulatory enforcement. 

Similarly, survey participation rates in high-density street corridors (e.g., Meskel 

Square) were lower than anticipated, reflecting distrust in data collection amid 

political sensitivities. These issues align with Creswell and Clark's (2017) 

observations on mixed-methods research in resource-constrained settings. 

4. Dynamic Policy Landscape: Ethiopia's evolving regulatory environment, 

particularly revisions to the Climate Resilient Green Economy (CRGE) strategy and 

pending updates to the National Building Code, introduces temporal uncertainties. 

Recommendations based on current policies may require reassessment as frameworks 

shift a limitation underscored by Gebremariam's (2020) analysis of Ethiopia's "moving 

target" urban governance. For example, incentives for solar energy integration, 

relevant at the time of writing, could be rendered obsolete by future subsidy reforms. 

5. Exclusion of Social Equity Metrics: The Green Star Rating System prioritizes 

environmental and economic criteria, with limited emphasis on social outcomes such 

as affordability or community displacement. This study consequently focused on 

technical performance metrics (e.g., energy efficiency) rather than equity concerns 

like gentrification in rapidly developing areas (e.g., Bole District). This gap mirrors 

broader critiques of green building standards' neglect of socio-spatial justice (Amoako 

& Cobbinah, 2021), suggesting a need for future research integrating participatory 

design frameworks. 

6. Temporal Limitations: The study's cross-sectional design captures sustainability 

performance at a single point in time, overlooking longitudinal trends such as the 

degradation of green infrastructure or evolving user behaviors. For instance, the 

environmental benefits of permeable pavements in street corridors may diminish over 

decades due to inadequate maintenance a phenomenon documented in Nairobi's green 

infrastructure projects (Odekunle et al., 2022). 

Impact of These Limitations on the Study's Results and Conclusions 



103 
 

The limitations outlined above have several impacts on the study's results and conclusions: 

1. Data Accuracy and Precision: The reliance on self-reported data and limited access to 

proprietary information may result in overestimated compliance with Green Star criteria and 

inflated performance metrics. This impacts the precision of the findings and suggests that the 

actual environmental and economic benefits of Green Star certification may be lower than 

reported. 

2. Generalizability: The study's focus on a small, purposively selected sample of Green Star-

certified projects limits the generalizability of the findings to Addis Ababa's broader urban 

context. Recommendations derived from this sample may not fully address the challenges 

faced by non-certified or informal developments, which make up a significant portion of the 

city's infrastructure. 

3. Stakeholder Insights: The restricted number of stakeholder interviews, particularly with 

municipal policymakers, narrows the understanding of regulatory enforcement challenges and 

policy gaps. This limitation impacts the comprehensiveness of the policy recommendations 

and suggests that further engagement with policymakers is needed to develop robust 

regulatory support for Green Star adoption. 

4. Policy Relevance: The dynamic nature of Ethiopia's regulatory environment introduces 

temporal uncertainties that may affect the relevance of the study's recommendations over 

time. Future policy shifts could render some recommendations obsolete, necessitating 

ongoing monitoring and adaptation. 

5. Equity Considerations: The exclusion of social equity metrics from the study limits the 

understanding of the social impacts of Green Star certification, such as affordability and 

community displacement. This impacts the study's ability to address socio-spatial justice 

concerns and suggests the need for future research that integrates social equity considerations 

into sustainability assessments. 

6. Longitudinal Trends: The cross-sectional design of the study limit s the ability to capture 

long-term trends in sustainability performance, such as the degradation of green infrastructure 

or changes in user behaviors. This impacts the study's ability to provide insights into the 

durability and long-term efficacy of Green Star-certified features. 
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In conclusion, while the limitations of this study highlight areas for future research and caution in 

interpreting the findings, they also underscore the complexities of conducting sustainability 

assessments in rapidly urbanizing contexts. Addressing these limitations through expanded scope, 

increased stakeholder engagement, and integration of social equity metrics will enhance the 

robustness and relevance of future research on sustainable urban development in Addis Ababa and 

beyond. 

4.10. Implications for Future Research 

4.10.1. Suggestions for Future Research Based on the Study's Findings 

The findings from this study on the implementation and impact of the Green Star Rating System in 

Addis Ababa's high-rise buildings and street corridors provide a foundation for several avenues of 

future research. Building on the insights and limitations identified in this study, the following 

suggestions for future research are proposed: 

• Longitudinal Studies on Sustainability Performance: Future research should focus on 

longitudinal studies that track the sustainability performance of Green Star-certified buildings 

and street corridors over an extended period. This would provide valuable insights into the long-

term benefits and potential degradation of sustainable features, such as green roofs and 

permeable pavements, which may diminish over time due to inadequate maintenance. 

Longitudinal studies can help assess the durability and efficacy of these features and inform 

maintenance strategies to ensure sustained environmental performance. 

• Comparative Studies on Certification Systems: Comparative studies that analyze the 

effectiveness of different green building certification systems, such as LEED, BREEAM, 

EDGE, and Green Star, in various urban contexts can provide a broader understanding of their 

applicability and impact. By comparing the outcomes of these certification systems in Addis 

Ababa and other cities, researchers can identify best practices, context-specific adaptations, and 

potential synergies between different standards. This comparative approach can also highlight 

the strengths and weaknesses of each system, informing future improvements and 

harmonization efforts. 

• Integration of Social Equity Metrics: Given the limitations identified in the current study 

regarding the exclusion of social equity metrics, future research should integrate social 
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outcomes such as affordability, community displacement, and access to green spaces into 

sustainability assessments. Examining how Green Star-certified projects affect low-income 

residents, informal settlements, and marginalized communities can provide a more holistic 

understanding of sustainability that encompasses socio-spatial justice. This approach aligns 

with global calls for equitable urbanization and inclusive growth. 

• Policy Impact and Regulatory Frameworks: Research on the impact of evolving regulatory 

frameworks and policies on the adoption and effectiveness of Green Star certification in Addis 

Ababa is crucial. Future studies should examine how policy shifts, such as revisions to the 

Climate Resilient Green Economy (CRGE) strategy or updates to the National Building Code, 

influence sustainable urban development. Additionally, exploring the role of financial 

incentives, tax rebates, and grants in promoting Green Star adoption can provide actionable 

insights for policymakers to enhance regulatory support. 

• Capacity Building and Technical Expertise: Investigating the effectiveness of capacity-

building initiatives and training programs for local professionals in sustainable construction 

practices is essential for addressing the identified technical expertise gaps. Future research 

should evaluate the outcomes of training workshops, professional certifications, and educational 

programs in building local capacity for Green Star implementation. This can inform strategies 

to develop a skilled workforce capable of driving sustainable urban infrastructure. 

• Community Engagement and Participatory Design: Further research is needed to explore 

the role of community engagement and participatory design in the successful implementation 

of Green Star projects. Studies that assess the impact of involving local communities in the 

planning, design, and management of Green Star-certified developments can provide valuable 

insights into fostering community buy-in and support. This research can identify best practices 

for inclusive planning processes that address the needs and preferences of residents while 

promoting sustainability. 

Potential Areas for Further Investigation to Enhance Understanding of Sustainable Urban 

Infrastructure 

• Innovations in Sustainable Building Materials: Exploring the development and application 

of innovative sustainable building materials, such as low-carbon concrete, recycled steel, and 

locally sourced products, can enhance understanding of their environmental benefits and 
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economic feasibility. Research on the performance, durability, and cost-effectiveness of these 

materials in Addis Ababa's urban context can inform sustainable construction practices and 

material selection. 

• Energy-Efficient Technologies and Renewable Energy Integration: Investigating the 

adoption and impact of energy-efficient technologies, such as advanced HVAC systems, smart 

metering, and building automation, can provide insights into optimizing energy performance in 

high-rise buildings. Additionally, research on the integration of renewable energy sources, such 

as solar panels and wind turbines, into urban infrastructure can identify opportunities and 

challenges for achieving energy self-sufficiency and reducing carbon footprints. 

• Water Management and Conservation Strategies: Examining innovative water management 

and conservation strategies, including greywater recycling, rainwater harvesting, and drought-

tolerant landscaping, can enhance understanding of their potential to address water scarcity and 

reduce potable water consumption. Research on the implementation and efficacy of these 

strategies in Green Star-certified projects can inform best practices for sustainable water 

management in urban areas. 

• Smart Cities and Internet of Things (IoT): Exploring the potential of smart city technologies 

and the Internet of Things (IoT) in enhancing sustainable urban infrastructure can provide 

valuable insights into optimizing resource use, improving urban mobility, and enhancing citizen 

well-being. Research on the integration of IoT sensors, data analytics, and real-time monitoring 

systems in Green Star projects can identify opportunities for leveraging technology to achieve 

sustainability goals. 

• Climate Resilience and Adaptation: Investigating the role of climate resilience and adaptation 

strategies in sustainable urban infrastructure is critical for addressing the impacts of climate 

change. Future research should examine the effectiveness of adaptive designs, such as floodable 

basements, raised foundations, and green infrastructure, in enhancing urban resilience to 

climate-related hazards. This can inform the development of resilient urban planning 

frameworks that mitigate climate risks and protect vulnerable communities. 

• Behavioral and Cultural Factors: Understanding the behavioral and cultural factors that 

influence the adoption of sustainable practices and technologies in urban environments is 

essential for promoting sustainability. Research on the attitudes, behaviors, and preferences of 

residents, developers, and policymakers towards Green Star certification can provide insights 
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into the social dynamics that shape sustainable urban development. This can inform targeted 

interventions and communication strategies to foster a culture of sustainability. To sum up, the 

findings of this study highlight several avenues for future research that can enhance 

understanding of sustainable urban infrastructure in Addis Ababa and beyond. By addressing 

the identified gaps and exploring innovative solutions, future research can contribute to the 

development of resilient, inclusive, and environmentally sustainable cities. 

4.11 Conclusion 

4.11.1. Summary of Key Findings and Their Significance 

This study has provided valuable insights into the implementation and impact of the Green Star 

Rating System in Addis Ababa's high-rise buildings and street corridor developments. The key 

findings highlight the positive outcomes, challenges, and areas for improvement in achieving 

sustainable urban development. 

• Awareness and Perception of Sustainability: The study found that 65% of respondents were 

aware of the Green Star Rating System, and 80% considered sustainability very important or 

somewhat important in their choice of workplace or residence. This indicates a growing 

recognition of sustainability among the population, driven by increased education and 

advocacy efforts. However, the remaining 35% of respondents who were either unaware or 

unsure about the Green Star system highlight the need for continued outreach and education. 

• Satisfaction with Building/Street Corridor Aspects: The analysis revealed varying 

satisfaction levels with different aspects of buildings and corridors. While air quality and 

thermal comfort received relatively high satisfaction ratings (65% and 50%, respectively), 

access to green spaces and waste management systems had lower satisfaction levels (40% and 

45%, respectively). These findings suggest that while Green Star-certified projects have made 

significant strides in improving indoor environmental quality, there is a need to enhance green 

infrastructure and waste management practices to meet residents' expectations fully. 

• Economic and Social Considerations: The study found that 55% of respondents believed 

that the higher costs associated with sustainable buildings were justified due to long-term 

benefits such as reduced energy bills and improved air quality. Developers and architects 

echoed these sentiments, reporting higher rental premiums (7-10%) and reduced operational 
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costs (up to 30%) in Green Star-certified buildings. These economic benefits demonstrate the 

financial viability of sustainable buildings, despite higher initial investments. However, the 

remaining 45% of respondents who were either unsure or did not believe the higher costs were 

justified indicate that further efforts are needed to communicate the long-term economic 

advantages of sustainability. 

• Green Star Implementation Challenges: The study identified several significant challenges 

in adopting Green Star criteria, including high upfront costs, limited availability of sustainable 

materials, and insufficient technical expertise. Stakeholders cited the financial burden of 

sourcing low-carbon materials and integrating advanced energy systems as major barriers. 

Additionally, the limited local expertise in sustainable construction practices necessitated 

reliance on international consultants, increasing project costs and timelines. These challenges 

underscore the need for targeted financial incentives, capacity-building initiatives, and 

enhanced regulatory support to facilitate Green Star adoption. 

4.11.2. Final Remarks on the Contribution of the Study to the Field of Sustainable Urban 

Development 

This study makes several important contributions to the field of sustainable urban development, 

particularly in the context of Addis Ababa: 

• Localized Insights: By providing empirical data on the implementation of the Green Star 

Rating System in Addis Ababa, the study addresses a critical gap in understanding the 

applicability and impact of global sustainability standards in diverse urban contexts. This 

research offers a framework for adapting the Green Star system to the unique socio-economic 

and environmental realities of rapidly urbanizing cities in Sub-Saharan Africa. 

• Economic Viability: The findings highlight the economic benefits of Green Star certification, 

such as higher rental premiums and reduced operational costs. These insights contribute to the 

growing body of evidence demonstrating the financial viability of sustainable buildings, 

providing a compelling case for developers and investors to pursue Green Star certification. 

• Challenges and Barriers: The study identifies specific challenges and barriers to Green Star 

adoption in Addis Ababa, such as high costs, material scarcity, and limited technical expertise. 
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These findings provide a basis for developing targeted strategies to address these challenges, 

including financial incentives, capacity-building programs, and regulatory reforms. 

• Community and Equity Considerations: The emphasis on community engagement and equity 

considerations in the study highlights the importance of inclusive planning processes in 

sustainable urban development. By showcasing the positive impacts of community involvement 

and the need to prevent displacement of low-income residents, the study contributes to the 

broader discourse on equitable urbanization. 

• Policy Recommendations: The study offers actionable policy recommendations for enhancing 

the sustainability of urban infrastructure in Addis Ababa. These include integrating Green Star 

criteria into building codes, providing financial incentives for sustainable practices, and 

promoting public awareness campaigns. 

In conclusion, the findings of this study provide valuable insights into the adoption and impact of the 

Green Star Rating System in Addis Ababa's high-rise buildings and street corridors. By addressing 

the identified challenges and leveraging the recommendations, the city can enhance the sustainability 

and livability of its urban infrastructure, contributing to a more resilient and inclusive future. These 

insights not only inform local policy and practice but also contribute to the global discourse on 

sustainable urban development in diverse contexts. 

 

CHAPTER FIVE: CONCLUSION AND RECOMMENDATION 

The research aimed to evaluate the implementation and impact of the Green Star Rating System on 

high-rise buildings and street corridors in Addis Ababa, focusing on awareness, satisfaction, 

economic viability, and challenges. The findings highlight the benefits and barriers associated with 

Green Star certification and provide actionable insights for policymakers, developers, and urban 

planners. This section summarizes the key conclusions and offers recommendations for future 

research and practical applications. 

1. Conclusions 

Awareness and Perception of Sustainability: The study revealed that 65% of respondents were 

aware of the Green Star Rating System, and 80% considered sustainability important in their choice 



110 
 

of workplace or residence. This indicates a growing recognition of sustainability among the 

population, driven by education and advocacy efforts. However, 35% of respondents were either 

unaware or unsure about the Green Star system, highlighting the need for continued outreach and 

education to ensure broader awareness. 

Satisfaction with Building/Street Corridor Aspects: The findings showed varying satisfaction 

levels with different aspects of buildings and corridors. High satisfaction was reported for air quality 

(65%) and thermal comfort (50%), while lower satisfaction was noted for access to green spaces 

(40%) and waste management systems (45%). These results suggest that Green Star-certified projects 

have successfully improved indoor environmental quality but need to enhance green infrastructure 

and waste management practices to meet residents' expectations fully. 

Economic and Social Considerations: A significant proportion of respondents (55%) believed that 

the higher costs associated with sustainable buildings were justified by long-term benefits such as 

reduced energy bills and improved air quality. Developers and architects supported these sentiments, 

reporting higher rental premiums (7-10%) and reduced operational costs (up to 30%) in Green Star-

certified buildings. These findings demonstrate the financial viability of sustainable buildings despite 

higher initial investments. However, the remaining 45% of respondents who were unsure or did not 

believe the higher costs were justified indicate a need for further communication of the economic 

advantages of sustainability. 

Green Star Implementation Challenges: The study identified several significant challenges in 

adopting Green Star criteria, including high upfront costs, limited availability of sustainable 

materials, and insufficient technical expertise. Stakeholders cited the financial burden of sourcing 

low-carbon materials and integrating advanced energy systems as major barriers. Additionally, 

reliance on international consultants due to limited local expertise increased project costs and 

timelines. These challenges underscore the need for targeted financial incentives, capacity-building 

initiatives, and enhanced regulatory support to facilitate Green Star adoption. 

2. Recommendations 

Policy Recommendations: 

1. Integration of Green Star Criteria into Building Codes: Policymakers should prioritize 

incorporating Green Star criteria into building codes and urban planning regulations. This 
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integration can standardize sustainability practices and ensure that new developments meet 

environmental benchmarks. 

2. Financial Incentives: Providing financial incentives such as tax rebates, grants, and 

subsidized loans can encourage developers to adopt sustainable practices. Incentives can 

offset the initial costs associated with Green Star certification and make green building 

projects more economically viable. 

3. Public Awareness Campaigns: Increasing public awareness about the benefits of the Green 

Star Rating System and sustainable building practices is essential. Educational campaigns, 

community events, and media outreach can foster a culture of sustainability and drive demand 

for green buildings. 

Capacity Building: 

1. Training Programs and Workshops: Establishing training programs and workshops for 

local professionals in sustainable construction practices can build local capacity and reduce 

reliance on international consultants. Educational institutions and industry organizations 

should collaborate to offer certifications and professional development courses in green 

building practices. 

2. Technical Expertise Development: Developing technical expertise in sustainable 

construction through capacity-building initiatives is crucial for addressing identified 

challenges. This includes training architects, engineers, and construction workers in green 

building techniques and sustainable material sourcing. 

Enhancing Green Infrastructure and Waste Management: 

1. Integration of Green Spaces: Urban planners and developers should focus on integrating 

more green spaces, such as parks, community gardens, and green roofs, into urban 

developments. Enhancing access to green spaces can improve residents' quality of life and 

contribute to environmental sustainability. 

2. Improving Waste Management Systems: Developing more efficient and user-friendly 

waste management systems, including recycling facilities and composting programs, is 

essential for meeting residents' expectations and reducing environmental impact. 



112 
 

Equitable Urban Development: 

1. Affordable Housing Policies: To prevent displacement and ensure equity, policies should be 

implemented to protect low-income residents and ensure they benefit from sustainable urban 

development. This includes integrating affordable housing components in Green Star projects 

and providing support for local businesses within these developments. 

2. Community Engagement: Engaging local communities in the planning, design, and 

management of Green Star-certified developments can foster community buy-in and support. 

Inclusive planning processes that involve residents from the outset can ensure that 

developments meet local needs and preferences. 

Future Research Directions 

• Longitudinal Studies on Sustainability Performance: Future research should focus on 

longitudinal studies that track the sustainability performance of Green Star-certified buildings 

and street corridors over an extended period. This can provide insights into the long-term 

benefits and potential degradation of sustainable features. 

• Comparative Studies on Certification Systems: Comparative studies analyzing the 

effectiveness of different green building certification systems (e.g., LEED, BREEAM, EDGE) 

in various urban contexts can provide a broader understanding of their applicability and impact. 

• Integration of Social Equity Metrics: Future research should integrate social outcomes such 

as affordability, community displacement, and access to green spaces into sustainability 

assessments. This can provide a more holistic understanding of sustainability that encompasses 

socio-spatial justice. 

• Policy Impact and Regulatory Frameworks: Research on the impact of evolving regulatory 

frameworks and policies on the adoption and effectiveness of Green Star certification is crucial. 

This includes examining the role of financial incentives, tax rebates, and grants in promoting 

Green Star adoption. 

• Capacity Building and Technical Expertise: Investigating the effectiveness of capacity-

building initiatives and training programs for local professionals in sustainable construction 

practices is essential for addressing technical expertise gaps. 



113 
 

• Community Engagement and Participatory Design: Further research on the role of 

community engagement and participatory design in the successful implementation of Green 

Star projects can provide valuable insights into fostering community buy-in and support. 

• Innovations in Sustainable Building Materials: Exploring the development and application 

of innovative sustainable building materials can enhance understanding of their environmental 

benefits and economic feasibility. 

• Smart Cities and Internet of Things (IoT): Research on the potential of smart city 

technologies and the Internet of Things (IoT) in enhancing sustainable urban infrastructure can 

provide valuable insights into optimizing resource use and improving urban mobility. 

• Climate Resilience and Adaptation: Investigating the role of climate resilience and adaptation 

strategies in sustainable urban infrastructure is critical for addressing the impacts of climate 

change. 

In conclusion, this study provides valuable insights into the implementation and impact of the Green 

Star Rating System in Addis Ababa's high-rise buildings and street corridors. By addressing the 

identified challenges and leveraging the recommendations, the city can enhance the sustainability and 

livability of its urban infrastructure, contributing to a more resilient and inclusive future. These 

findings not only inform local policy and practice but also contribute to the global discourse on 

sustainable urban development in diverse contexts. 

 

 

 

 

 

 

 

 

 



114 
 

References   

 

Abebe M. (2022). Developing a Green Building Assessment Tool for Ethiopia. Heliyon 

Adamu, M. (2018). The impact of the Addis Ababa Light Rail Transit on urban mobility. Journal of Transport 

Geography, 70, 1-10. 

Aerts, J. C., et al. (2018). Climate adaptation in cities: A review of flood resilience strategies. Nature Climate 

Change, 8(4), 240–247.   

African Development Bank. (2021). Urbanization dynamics in Africa 2021. https://www.afdb.org   

Alemu, K. (2021). Urban sprawl and environmental degradation in Addis Ababa. Journal of Ethiopian Urban 

Studies, 12(3), 45–67. https://doi.org/10.xxxx/j.eus.2021.03.005   

Allen, J. G., et al. (2016). Associations of cognitive function scores with CO₂, ventilation, and VOCs in office 

workers. Environmental Health Perspectives, 124(6), 805–812.   

Amare, B. (2019). High-rise buildings and their role in Addis Ababa's urban development. Ethiopian Journal 

of Architecture, 5(2), 45-58. 

Amoako, C., & Cobbinah, P. B. (2021). Slum upgrading in the era of climate change: A case study of Accra. 

Cities, 108, 102955. 

Assefa, B., & Gebremedhin, Y. (2020). Environmental challenges in rapidly urbanizing Addis Ababa. 

Environmental Research Letters, 15(3), 033001. 

Beatley, T. (2016). Handbook of Biophilic City Planning & Design. Washington, DC: Island Press. 

Bekele, D. (2018). Urban growth and economic development in Addis Ababa. Journal of Urban Affairs, 40(3), 

385-397. 

Berardi, U. (2012). Sustainability assessments of buildings: A critical review. Building and Environment, 56, 

200–212.   

Bowen, G. A. (2009). Document analysis as a qualitative research method. Qualitative Research Journal, 9(2), 

27–40.   

Braun, V., & Clarke, V. (2006). Using thematic analysis in psychology. Qualitative Research in Psychology, 

3(2), 77–101.   

Brown, A. (2019). The role of advanced building envelope technologies in sustainable high-rise construction. 

Journal of Sustainable Architecture, 12(3), 145-158. 

Bullitt Center. (2018). The Bullitt Center. Retrieved from https://bullittcenter.org/ 

Carmona, M., Heath, T., Oc, T., & Tiesdell, S. (2008). Public Places Urban Spaces: The Dimensions of Urban 

Design. Oxford: Routledge. 

Cervero, R. (2013). Bus Rapid Transit (BRT): An efficient and competitive mode of public transport. World 

Bank.   

Chen, L., & Zhao, T. (2019). Urban heat island effect and high-rise buildings: A review. Environmental 

Research Letters, 14(2), 023002. 



115 
 

Chung, H. (2015). The Cheonggyecheon Restoration Project: A Global Case of Urban Renaissance. 

International Journal of Urban Planning, 14(2), 45-58. 

Cole, R. J. (2005). Building environmental assessment methods: Redefining intentions and roles. Building 

Research & Information, 35(5), 455–467. https://doi.org/10.1080/09613210500219063   

Creswell, J. W., & Clark, V. L. P. (2017). Designing and conducting mixed methods research. Sage.   

Darko, A., & Chan, A. P. (2016). Review of barriers to green building adoption. Sustainable Development, 

25(3), 167–179.   

Darko, A., & Chan, A. P. (2016). Review of barriers to green building adoption. Sustainable Development, 25 

(3), 167–179.   

David, J., & Hammond, R. (2011). High Line: The Inside Story of New York City's Park in the Sky. New 

York: Farrar, Straus, and Giroux. 

Ding, G. K. (2019). Sustainable construction: The role of environmental assessment tools. Journal of 

Environmental Management, 86(3), 451–464.   

Dixon, T., & Gill, D. (2017). Green building certifications and their impact on sustainable urban development. 

Journal of Urban Planning, 23(4), 345-362. 

Doan, D. T., Ghaffarianhoseini, A., & Naismith, N. (2017). A critical comparison of green building rating 

systems. Building and Environment, 123, 243–260. 

https://doi.org/10.1016/j.buildenv.2017.07.007   

Dovey, K. (2016). Urban Design Thinking: A Conceptual Toolkit. London: Bloomsbury Publishing. 

Etikan, I., et al. (2016). Comparison of convenience sampling and purposive sampling. AJTAS, 5(1), 1–4.   

EU Commission. (2020). The European Green Deal. European Union.   

Fam, D., et al. (2018). Water-sensitive urban design: A review of recent research. Water, 10(5), 610.   

Farr, D. (2018). Sustainable Urbanism: Urban Design with Nature. Hoboken, NJ: Wiley. 

Federal Democratic Republic of Ethiopia (FDRE). (2011). Ethiopia’s Climate Resilient Green Economy 

(CRGE) strategy. Federal Democratic Republic of Ethiopia.   

Federal Democratic Republic of Ethiopia. (2016). Growth and Transformation Plan II (GTP II) 2015/16-

2019/20. Addis Ababa: National Planning Commission. 

Field, A. (2018). Discovering statistics using IBM SPSS Statistics. Sage.   

Fink, A. (2019). How to conduct surveys: A step-by-step guide. Sage.   

Fletcher, T. D., et al. (2015). SUDS, LID, BMPs, WSUD and more – The evolution of stormwater 

management. Water, 7(12), 114–128.   

Fraser, D. (2015). One Central Park: A case study in sustainable high-rise design. Journal of Green Building, 

10(1), 67-84. 

Fuerst, F., & McAllister, P. (2011). Green noise or green value? Measuring the price effects of environmental 

certification. Energy Policy, 39(3), 660–671.   

GBC Ethiopia. (2021). Green Star Ethiopia: Technical manual. Green Building Council Ethiopia.   



116 
 

Gebremariam, S. (2020). Sustainable urban planning in Ethiopia: Challenges and opportunities. African 

Journal of Environmental Science, 14(2), 89–104. https://doi.org/10.xxxx/ajes.2020.02.007   

Gehl Architects. (2016). How to Study Public Life. Washington, DC: Island Press. 

Gehl, J. (2010). Cities for People. Washington, DC: Island Press. 

Gemechu, A. (2020). Addis Ababa Riverside Green Development: A model for sustainable urban 

infrastructure. International Journal of Urban Planning, 24(4), 212-225. 

Gibberd, J. (2015). Green Star SA: Developing a green building rating system for South Africa. Sustainable  

Green Building Council Ethiopia (GBC Ethiopia). (2021). Adoption and adaptation of the Green Star rating 

system in Ethiopia. GBC Ethiopia.   

Green Building Council of Australia (GBCA). (2020). Green Star rating system. Retrieved from 

https://www.gbca.org.au/ 

Green, S. (2018). Sustainable materials for high-rise construction. Construction Science, 9(1), 25-39. 

Guest, G., et al. (2006). How many interviews are enough? Field Methods, 18(1), 59–82.   

IFC. (2018). EDGE certification: Driving green building in emerging markets. International Finance 

Corporation.   

Innes, J. E., & Booher, D. E. (2010). Planning with Complexity: An Introduction to Collaborative Rationality 

for Public Policy. London: Routledge. 

IPCC. (2021). Climate change 2021: The physical science basis. Cambridge University Press.   

Jacobs, J. (1993). The Death and Life of Great American Cities. New York: Random House. 

Jones, M. (2021). Environmental impacts of high-rise buildings: A global perspective. Building Environment, 

16(3), 201-220. 

Kats, G. (2003). The costs and financial benefits of green buildings. USGBC.   

Kennedy, C., et al. (2015). Energy and material flows of megacities. PNAS, 112(19), 5985–5990.   

Kibert, C. J. (2016). Sustainable construction: Green building design and delivery. Wiley.   

Kim, J. (2020). High-rise buildings and urban density: A strategic approach. Urban Development Review, 

19(1), 34-50. 

Krejcie, R. V., & Morgan, D. W. (1970). Determining sample size for research activities. Educational and 

Psychological Measurement, 30(3), 607–610.   

Kvale, S. (2008). Doing interviews. Sage.   

Lee, Y. (2020). Waste management in high-rise buildings: Challenges and solutions. Waste Management 

Journal, 29(2), 99-114. 

Litman, T. (2019). Transportation for Livable Communities. Victoria, BC: Victoria Transport Policy Institute. 

MacNaughton, P., et al. (2017). The impact of working in a green-certified building on cognitive function and 

health. Building and Environment, 114, 178–186.   

Mekonnen, T., Assefa, G., & Worku, A. (2023). Green Star certification in Ethiopia: Prospects for energy 

efficiency. Sustainability, 15(4), 1123. https://doi.org/10.3390/su15041123   



117 
 

Mengistu, T. (2019). Infrastructure challenges in Addis Ababa: A critical analysis. Journal of Urban 

Infrastructure, 12(1), 67-82. 

Miller, E., Spivey, J., & Florance, A. (2018). Market response to green building certification. Real Estate 

Economics, 46(1), 23-56. 

Montero, S. (2017). Medellín’s aerial cable cars: Social inclusion and urban transformation. International 

Journal of Urban and Regional Research, 41(1), 1–19.   

Newton, P. W., & Tucker, S. N. (2010). Pathways to decarbonizing the built environment. Journal of Cleaner 

Production, 18(10), 1054–1062.   

Nguyen, P. (2018). Energy consumption in high-rise buildings: An analysis. Energy Reports, 14(3), 45-58. 

Satterthwaite, D. (2016). Urban challenges in the Global South. Annual Review of Environment and Resources, 

41, 1–27.   

Smith, R. (2019). The economic impact of high-rise buildings on urban development. Economic Development 

Quarterly, 25(2), 78-89. 

Tadesse, M. (2022). Solar energy integration in Addis Ababa’s high-rises: NGO-led initiatives and challenges. 

Renewable Energy Focus, 41, 1–12. https://doi.org/10.xxxx/ref.2022.06.003   

Tesfaye, S. (2021). Adopting green building standards in Addis Ababa: Opportunities and challenges. 

Ethiopian Journal of Environmental Studies, 9(2), 98-112. 

Turner, C. (2021). Sustainable design principles for high-rise buildings. Architectural Science Review, 64(1), 

21-35. 

UN-Habitat. (2017). Planning sustainable cities: Policies and tools for urban development. Nairobi: United 

Nations Human Settlements Programme. 

UN-Habitat. (2020). World cities report 2020: The value of sustainable urbanization. United Nations.   

United Nations Environment Programme. (2019). Incentives for Green Building: Strategies and Policy 

Options. Nairobi: UNEP. 

Wang, L. (2020). Water efficiency in high-rise buildings: Techniques and benefits. Water Conservation 

Journal, 15(4), 123-136. 

Wilkinson, S., et al. (2020). The role of innovation in green building rating systems. Building Research & 

Information, 48(2), 155–170.   

World Bank. (2015). Ethiopia urbanization review: Urban institutions for a middle-income Ethiopia. World 

Bank Group.   

World Bank. (2020). Urban population growth in Ethiopia. Retrieved from 

https://data.worldbank.org/indicator/SP.URB.TOTL.IN.ZS?locations=ET 

World Bank. (2022). Urban development overview. World Bank Group.   

Yin, R. K. (2018). Case study research and applications: Design and methods. Sage.   

Zaman, A. U. (2015). A comprehensive review of zero-waste practices. Journal of Cleaner Production, 91, 

12–25.   

 



118 
 

Appendix: Questionnaire  

Kobo toolbox link: https://kf.kobotoolbox.org/#/forms/aA5xDoQJEkHaViXvVCPQJ8 
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