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ABSTRACT

This study investigates the implementation and impact of the Green Star Rating Systerriea high
buildings and street corridaldevelopments 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 Starertified projectshave positively impactethe quality of life for a
majority of respondents. Approximately 60% reported significaprovements in their quality of

life, citing benefits such as cleaner air, reduced noise leveld)etter access to green spaces. These
improvements have contributed to enhanced physical and megitddeing, increased productivity,

and greater overall satisfaction with their living and workiegvironments. Around 25% of
respondents noted slight improvements in their quality of life, weleemaining 15% reported no
noticeable change or a slight deterioratidthiowever, 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 Ababaimilar contexts.

Keywords: Sustainable urban infrastructure, Green Star Rating Systemyisgghuildings, 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 (tHMhbitat, 2020). This rapid urban growth has spurred the
proliferation of highrise buildings, particularly in megaies 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 pwritize sustainable urbatevelopment. The Paris Agreement (2016) and the United
Nations Sustainable Development Goals (SDG 11) underscore the urgency of creating climate
resilient cities, advocating for energfficient infrastructure and reduced carbon emissions (UN,
2015). To operationae 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 resourc
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).

I n Africa, wurbanization is advancing at an un
growing by 3.5% annuallyhe 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). dspse
challenges, sustainable building practices are gradually gaining traction. Countries such as South
Africa and Kenya haveipneered 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 u
population is expected to double by 2050, with Addis Abisjaolitical and economic hudbsorbing

a significant share of this growth (World B
Development Program (IUDP) seeks to modernize infrastructure and address housing shortages, yet

urban sprawl has exacerbated environmental degradationdimgldeforestation and air pollution



(Gebremari am, 2020) . I n response, Et hi opi ads
prioritizes sustainable construction, aiming to decouple economic growth from carbon emissions
(FDRE, 2011). Despite these policy frameworks, implementation gapist particularly in aligning
largescale developments with ecological preservation.

Addi s Ababadés transformation into a modern me
African Union Headquarters and the La Gare miyesle compl e x, which sym
aspirations for urban moder nirdpig defelbmerit bag aeten 2 0 2
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 agreen zoning guidelines and solar energy mandates forrilsieg 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 Buildind&ounc
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
soci al resilience. As Et hkedovpriical éxpansioa and speawlingg r a p
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 gravth. 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 climagsilient green economy strategy to twee a carbon

neutral middleincome country by 2025 (Birhnu, 201B)y critically examining how the Green Star
framework can be adapted to Addis Ababads uni
in both policy and practice. It not onbffers actionable insights for aligning higise and corridor
developments with global sustainability benchmarks but also contributes to broader debates on

equitable urbanization in Africa.



1.2 Statement of the Problem

Addi s Ababa, Et hi opiads rapidly wurbanizing ca
expansion and sprawling street corridor developments with environmental sustainability. While the
Green Star rating system offers a globally recognized frnamefor advancing energy efficiency,
resource conservation, and occupant Welhg in urban infrastructure, its application to higle
buildings and street corridors in Addis Ababa remains poorly documented andreseiched

(GBC Ethiopia, 2021; Meknnen 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 gr@en 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 costsdterm savings) of applying Green Star criteria

to Addis Ababads unique urban | andscape.

Furthermor e, t h-ise and ¢owyidbisprojeatsrofter prioritize spgeld and aesthetics
over sustainability, resulting in designs that lack clirrasponsive features, waste management
systems, or communkgentric green spaces (Alemu, 202Hdesse, 2022). This disconnect raises
urgent guestions: To what extent can the Gr
challenges, such as informal settlement displacement, infrastructure inequity, and reliance on non
renewable energy? How migit$ criteria be adapted to reflect local seemnomic realities while

meeting global sustainability targets? Without evidenased answers, policymakers and developers

risk perpetuating inefficient practices that exacerbate ecological degradatiorbandnequality.

This study seeks to addressh e adaptability of green sbyar cr
systematically examininthe GreerStar rating systero r i t er i a 0 shighnse andhstreetc a s e
corridor developments. By evaluating its effectiveness in reducing environmental footprints,
improving economic viability, and fostering social equity, the research aims to generate actionable
recommendati ons f or zaidnitrgectory with thehpeinciglds bfysdswinable b a r

development.



1.3 Objectives of the Study
1.3.1 General Objective

To assess the sustainability and environmental performance efibégbuildings 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 Hnigegbuildings
and street corridors.
2. To identify the environmental and economic benefits of applying Green Star standards.
3. To analyze thehallenges and barriers to the implementation of Green Star criteria.
4. To provide recommendations farewly 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-hgghbuildings 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

Addi s Ababa, 0 n e-growifg citlek, repitonasizéss the fdaas ¢thallenges of rapid
urbanization and environmental sustainability. This study holds critical significance as it addresses
the wurgent need to al i gn A tlhiygecofrizadbsastimabiliyr b a n
benchmarks, particularly through the lens of the Green Star Rating System. By systematically

evaluating the implementation of Green Star criteria in -higgn buildings and street corridor
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developmentsa gap largely overlooked in existing literatutres 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 wil!/ directly infocg
future. Similarly, urban planners and architects will benefit from evidbased strategies to balance
aesthetic and functional demands with sustainabiliyperatives, such as optimizing natural
ventilation in highrises 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 examinesskidiuildings

(defined as structures exceeding six stories) and street corridor developments (major arterial roads
with mixeduse zoning) in Addis Ababa that have eithapplied 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 indooremi r onment al guality. Geographically, the
core and emerging business districts (e.g., Bole, Kazanchis, and Lideta), wheisehagid corridor

projects are concentrated. Temporally, the study focuses on deesitspwompleted or under
construction between 2018 and 2023 to reflect current practices. By narrowing the scope to Green
Starregistered project&CBEG new head quarter project, AREC building,Pullman hotelAddis

Ababg Ethiopian airlines head quarter building, Ethiopian health )
https://globalabc.org/news/mapptogrtified-greenbuilding-andinitiatives-africa) the research
aims to generate targeted insights into the s
than broadly assessing all sustainable building practices.



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 Steertified projects may be limited due to proprietary
concerns or inconsistent recekdeping by developers. Reliance on sefforted data from
stakelolders could introduce bias or inaccuracies.

2. Scope Representativenes8y focusing exclusively on Green Staygistered developments,
the findings may not fully represent the sustainability challenges otewified highrises
and corridors, which constitute the major.i
thegeneralizability of recommendations to the broader construction sector.

3. Exclusion of Social EquityMetrics: 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 explicitty acknowledge gaps in
representativeness. Future studies could expand the scope to includbstifead developments and

incorporate longitudinal analyses to track policy impacts.



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 foséighildings

and the development of street corridors have increasedisagniy. 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 havbeen 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 gteeeks. 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 contribut@spively 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 earimental 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 sustainabdlurban 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 (UNabitat, 2020). It integratesnvironmental 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 prioritizesatban
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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% ainess, despite occupying only 3% of
the Earthoés |l andmass (World Bank, 2022).

2.22 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 andpoered grids to reduce reliance on
fossil fuels (Kennedy et al., 2021). Copenhagen's diseatimg 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 solaenergy, 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
energyefficient technologies and renewable energy sources reduceshguse 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). kesditte 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 practicesush as the use of leWlow 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
zerowaste Iinitiatives, for example, emphasize circularity through recycling, composting, and waste

reduction programs, aiming to divert 100% of waste fromflamdby 2030 (Zaman & Lehmann,



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 anduresagecovery, 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 4@rvé, 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 investdavily in cycling infrastructure, with extensive bike lanes, {sikaring
programs, and cyclidtiendly 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. Medellin's innovative cable car system connects informal
settlements to economic hubs, reducing travel time and imgr@adness to jobs, education, and
services for lonincome residents (Montero, 2021). The city's social urbanism approach integrates
public spaces, community centers, and educational facilities into infrastructure projects, fostering
social inclusion and emimcing 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 diversdigrop(fmith et al.,
2022).

2.23. Global Trends
Three dominant trends shape sustainable infrastructure development today.

Smart Cities and 10T Integration
The rise of smatrt cities leverages IoT sensors and data analytics to optimize energy use, traffic flow,
and waste collection. Songdo, South Korea, for instance, usetimieablata to cut energy

consumption by 30% (Kitchin, 2023). Copenhagen and Sing&yamealso implemented smart city



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-pribéite partnerships, are scaling up
i nvestments in sustainable infrastructure. TFh
trillion to sustainable projects by 2030, underscores this @liftCommission, 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 largescale 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 Rotter damds postHurrieane Sahdga ftoads a n
barriers, which integrate natubased solutions to combat deael rise (Aerts et al., 2022). Cities
like Melbourne and Bangkok are implementing green infrastructure to enhance flood resilience and
improve urban biodiversity (i & Park, 2022). These adaptive strategies ensure that urban areas

are better equipped to handle extreme weather events antétamglimate 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-esooinic divides,
particularly in cities like Lagos and Mumbai, where informal settlements lack basic services
(Satterthwaite, 2019). These gaps highlight the need for cesgesitive frameworks, such as the

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

2.3Empirical 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 arifieridesigning, 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 hae es/olved 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 regfPoan 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 Desigor iGreater Efficiencies (EDGE), and Green Star.

2.32. 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). Bhensyvaluates 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 adaptdity 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
performancebased metrics, carbon neutrality, and lvagn operational sustainability (USGBC,
2022). Despite these improvements, critics argue that the systamseen prescriptive checklists

may inadvertently prioritize compliance over holistic sustainability outcomes (Smith & Lee, 2021).
For instance, a study examining LEEPrtified buildings in arid regions found that while many
achieved high scores for veatefficient 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 costrapléxty
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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-difele assessment (LCA) and regional
adaptability. The system evaluates buildings across ten key casedodeding 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 Scandivian 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 BREE&fied buildings achieve operational energ
reductions of 2035% 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 lovncome regions iosmallerscale developments (Chen et al.,
2021). Additionally, critics argue that the system's reliance on prescriptive criteria may hinder
innovation in certain contexts, as compliagcezen approaches could overshadow performance
based outcomes (AMomani & 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 mkdeseearch and evidentased
design principles, WELL evaluates ten key categories, including air and water quality, nutrition, light,
thermal comfort, movement, materials, sound, community, and mentab&ed. For instance,
studies of WELLcertified ofices 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 ocecgyainic
outcomes, its narrow healfbcused scope and high implementation costs present significant barriers
to broader adoption. The requirement for advanced HVAC syst@msialized 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 prescripe nature may inadvertently overlook culturally specific health needs or
regional affordability challenges, particularly in loand middleincome countries (Smith & Patel,
2023). Efforts to address these limitations include the introduction of strednderéification
pathways and cosdffective 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 aeffectise
approach. The system focuses on achieving at least 20% reducterergy, water, and embodied
carbon in materials, making it highly accessible for projects with limited budgets. EDGE's
streamlined certification process leverages a-frssrdly app and prapproved solutions, enabling
developers to achieve certifican 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 loand middé-income markets
(IFC, 2023).

Despite its advantages, EDGE®Gs minimalist crit
to more comprehensive systems like LEED or BREEAM. Critics argue that the lower thresholds for
certification could lead to concerns about "greenwashing'temions 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 cased. Recent updates to EDGE, such as the inclusion of
embodied carbon assessments and enhanced performance metrics, aim to address these criticism:

while maintaining its focus on accessibility and affordability (IFC, 2022).

13



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 Zikalamad,
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 notablengka 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 fepasdive energy design (GBCA,
2023).

In Africa, Green StarAfrica 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 challefages 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) imoduced 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 metaanalysis of 2,000 certified buildings revealed key differences in system priorities (Doan
et al., 2020):

Table 21: MetaAnalysis of 2,000 Certified Buildings

System Region Key Focus Certification Cost  Strengths
LEED Global Energy, $15,000$50,000 Flexibility, brand
materials recognition
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BREEAM  Europe/UK Life-cycle $20,000$60,000  Scientific rigor,

assessment regional adaptation
WELL Global (uxury) 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, $10,000$30,000 Climate resilience
innovation local relevance

A. Benefits of Implementation

1. Environmental: Certified green buildings play a critical role in mitigating climate change by
significantly reducing energy use {Z9%) and water consumption {3®M%), thereby lowering
carbon footprints (Kats, 2021). Iconic projects like the Empire State Building's LE&EHD
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 ugG® reductions in operational energy,
underscoring the system's effectiveness in promoting sustainable building practices (BRE Group,
2023).

2. Economic: While upfront costs for greecertification may be 127% higher than conventional
construction, lifecycle savings from reduced utility bills and maintenance expenses range between
201 30% (Kats, 2021). Additionally, certified buildings command premium rental 7atH3%
higher than nostertified counterpartand achieve faster occupancy rates by up to 20% (Fuerst &
McAllister, 2019). Studies also highlight that green certifications enhance property values, with
WELL- and LEEDcertified buildings experiencing appreciation rate$ 286 higter than
traditional structures over a fiyeear period (Chen et al., 2023

3. Health and Productivity: The focus on occupant health and wading has been a garobanger
in modern building design. WElI:-tertified spaces, for example, report improvements in
employee productivity and cognitive function byi16%, attributed to enhanced air quality,
ergonomialesign, 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

. Cost Barriers: Despite their numerous benefits, green building certifications remain financially
out of reach for many small developers, particularly in-ioeome countries. High certification

fees, consultant costs, and the need for premium materials create sublstanges. In sub
Saharan Africa, for instance, EDGJertified projects often struggle to secure funding due to
perceived cost premiums, even though EDGE is designed to beffamtive (Darko & Chan,

2022)

. 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, espeaablystems like LEED and
BREEAM, which demand detailed documentation and compliance

. 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
cerifications 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 governmentpport for affordability and accessibility

. Performance Gaps:Studies reveal persistent discrepancies between predicted and actual energy
savings, with performance gaps ranging frori3@. These disparities are often attributed to
inadequate posiccupancy 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 awflivdn 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 tacreate inclusive, safe, resilient, and sustainable cities. While global leaders like LEED

and BREEAM continue to dominate higimd markets, scalable models such as EDGE and Green

Star provide viable solutions for the Global South, where resource corsstmathtegional priorities

necessitate adaptable approackiEsvever, 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 {meome households pressing concern for rapidly
urbanizing cities like Addis Ababa. Innovations in financing mechanisms, cajaditing
initiatives, and policy harmonization will be crucial in overcoming existing barriers and unlocking

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

2.4 Methodological Reviews
2.4.1Introduction to the Green Star Rating System

The Green Star Rating System, introduced in 2003 by the @e#ting 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, Gregtar 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
sut 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 weging (Gibbercet 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 fzexstidrought 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 adaptationsnsure 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 PixeldiBg 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 3%@étrqidst
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(Gibberd et al., 2022). These examples underscore Green Star's potential to drive both environmental

and socieeconomic benefits at scale.

Despite its successes, critics highlight areas for improvement, such as the need for enhanced
affordability and accessibility for smaller projects or {meome communities (Wilson & Ng, 2022).
To address these concerns, the GBCA has introduced initigiivesl 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 pebdsed methodology across nine core categories, with
projects rated as-8tar (Best Practice);Star (Australian Excellence), or&ar (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 exa®talebaildings
typically generate 50.00% of their energy needs through solar or wind (GBCA, 2021).

2. Water (151 20 points): Mandates a 3010% reduction in potable water use via rainwater
harvesting, greywater recycling, and drouglerant landscaping (Fam et al., 2018). The
Council House 2n Melbourne, a &tar building, uses blackwater treatment to recycle 100%
of wastewater (Newton & Tucker, 2010).

3. Materials (15/ 20 points): Prioritizes lowcarbon materials with verified Environmental
Product Declarations (EPDs). At least 80% of construction waste must be recycled or reused,
as seen iCentrabBarkdewelppnent, which repurposed 95% of demolition waste
(Ding, 2019).

4. Indoor Environmental Quality (15720 points): Requires optimal ventilation rates, daylight
access, and lowOC materials. Th&ixel Buildingin Melbourne achieved full marks for air
quality by using 100% outdoor air circulation (GBCA, 2021).

5. Land Use & Ecology (1015 points): Incentivizes urban infill development, biodiversity
restoration, and gSampkire Houseaestbred. 1.5 Geatares ofThativen 6 s
vegetation to offset its footprint (GBCSA, 2022).
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6. Innovation (10 points): Rewar ds pioneering s oBAHMRI@n s, S
research facility, which earned points for its alpased 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-use&ed
developments (Gibberd, 2015). In Ethiopvultiple researches are on progresdevelopingnewly
developed evaluation techniqig 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, thismixadls e of fi ce t ower b e enaumatbuiingsKey al i a

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 laarbon concrete with 40% less embodied carbon
(Newton & Tucker, 2010).

The project demonstrated that higbe buildings could achieve npositive energy performance,
influencing Australiabds 2022 National Constru

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

This 18st ory commer ci al tower , certified wunder

sustainable potential:

- Energy: 35% reduction via doubigazed facades and motisensor LED lighting.

- Social Equity: Allocates 15% of space to lowast 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 KUhui Whaihanga (Stanckl and, New Zeal and

A cul tur al hub for MUor i communi ties, this 207¢

Star criteria:

- Materials: Locally sourced timber and rammed earth walls reduce transport emissions.
- Resilience Floodable basements and raised foundations adapt-tevetaise.

- Community: Codesi gned with MUori elders to prese
4. CBE Headquarters (Addis Ababa, Ethiopia | 4Star):

Et hi opi ads ffiicecertifiedGigere ns eSt(a2r0 2 3) hi ghlights th

low-income contexts:

C. Synthesis
The Green Star systemds success |ies in its d
rel evance. By mandating innovation and commun

plaguing older systems like LEED (Doan et al., 2017). elmv, challenges persist in lamcome
regions, where certification costs remain prol
Green Star ecosystem, for example, relies heavily on international consultants, raising questions
about longterm scalability (Gebremariam, 2022). Future iterations must prioritize cagadlting

and financial incentives to democratize access to sustainable certification.

2.5 High-Rise Buildings and Sustainability
2.5.1 Importance of HighRise 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 accommogadi large number of people and
businesses within a relatively small footprint, higde buildings facilitate higher density
development, which is essential for efficient land use and the reduction of urban sprawl (Kim, 2020).
Moreover, highrise building 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 demarigsafation

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

Despite their benefits, highse buildings pose significant environmental challenges. The
construction and operation of thesteuctures are resourtgensive, requiring substantial amounts

of energy, water, and materials (Jones, 2021). The energy consumption -ofs@ighildings is
particularly concerning, as they often rely on mechanical systems for heating, cooling, and
vertilation, leading to increased greenhouse gas emissions (Nguyen, 2018). AdditionaHlyséiigh
buildings can contribute to the urban heat island effect, where dense urban areas experience higher
temperatures compared to their rural counterparts (Chen a,ZP019). Waste generation and
management also pose challenges, as the construction process produces considerable debris, and th
ongoing operation generates significant amounts of waste (Lee, 2020). These environmental impacts
underscore the need for taisable 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 HigRise Buildings

To address the environmental challenges associated withribgghuildings, sustainable design and
construction practices are essential. These practices focus on minimizing resource consumption,
reducing greenhouse gas emissions, and enhancing the sustaihability of the built environment
(Turner, 2021). Key sustainable design principles include optimizing energy efficiency through
advanced building envelope technologies, such as-pgedgiormance glazing and insulation, and
integrating renewable erggr sources, such as solar panels and wind turbines (Brown, 2019). Water
efficiency can be achieved through the use of-flow fixtures, rainwater harvesting systems, and
greywater recycling (Wang, 2020). Sustainable materials, including recycled anyg tmalced
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-higgbuilding projects (Dixon & Gill, 2017).

By adhering to these principles and standards, developers can creatgsdiphildings that

contribute positively to urban sustainability.

2.5.4 Examples of Sustainable HigiRise Buildings Worldwide

Numerous highrise 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 adornedhwiter 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 nepositive energy production through ite¢ensive solar panel array and advanced
water management systems (Bullitt Center, 20I8)e One Central Park in Sydney, Australia,
incorporates a vertical garden, innovative shading systems, ayehération power plant to enhance

its sustainability créentials (Fraser, 2015). These examples demonstrate thaidgdiuildings 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 pedestri@andly infrastructurdo 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, 1939).

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 nanotorized transport optionand mitigates stormwater runoff
through permeable surfaces and green infrastructure (Beatley, 2016). Socially, sustainable street
corridors enhance community w4lléing by providing safe and attractive public spaces for social
interaction, promoting aaté 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 @ffiapgorting

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 materialsergyefficient 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

developnent 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 pedestriaiendly streets, which dve 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 destinatiorr f@sidents 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 naturaleftexding
(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 mwvi(World Bank, 2020). This urban expansion

has led to the development of highe buildings and extensive street corridor projects to
accommodate the growing population and facilitate economic activities. The city's strategic location
and role as a pdical 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 IlI), 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 transpartegtworks, and the promotion

of environmentally sustainable practices in urban planningidahitat, 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 manageameinstrain 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, Blo2@ver, these
challenges also present opportigs 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 Ababharae e

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 highrise buildings, such as the Commercial Bank of Ethiopia headquarters,
exemplifies the city's vertical growth and modern architectural advancerffmare, 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,S046).
corridor development projects, suchlas 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 ad,cimigluding 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 environnmeal impact of buildings and enhancing occupant health andbeily

(GBCA, 2020).

2.8.2The need forGreen 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 urbanizatiere 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 ‘pghformance building for the success of
development in theonstruction industry of Ethiopidthiopia is in urgent need of usiggeen
designpractices 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. Theredstagy has prepared the proposed allocated
points and awards for the buildings to be assessed were <40 points: Certificate with Not Green rank;
40i 59 points: Certificate with Green rank;i609 poi nt s : Certificate wi
points: Certificée with Extreme Green rank. The newly developed evaluation technique for Ethiopia
is the EthiopianSustainable Building Assessment Tool (EtBIBAT). (AbebeM., 2022).

2.8.3 Case Studies of Green Star Certified Projects in Addis Ababa

Even if there are everal notable projects in Addis Ababa have achievE&D certification,
demonstrating the feasibility and benefits of integrating sustainable practices irdausdopment
yetonly a few have had applied to be certified for the greemdtaa certification One prominent
example is the headquarters of the Commercial Bank of Ethiopia, which has incorporated various
green building features such as eneefficient lighting, watersaving fixtures, and sustainable
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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 exampl®n the process of applyirig be certified for green stéfrica is the Addis Ababa
Riverside Green Development, a laigmle 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, matiegetation, 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 thdow certification fee ease of the application processl localizedt r |1 t & gréea srs

Africa certification there are several challenges and barriers to the widespread implementation of
Green StaAfrica 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 andictimistcan 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
StarAfrica 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. M@z, 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 tioe need foGreen 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, 20205imilarly, Johannesburg, Soulfrica, 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 adoptiorsudtainable practices (GBCSA, 2019).

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

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 Isaddgficant 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 bensito 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-higgh buildings and street corridor developments
offers significant environmental benefits. Green Star certification emphasizes energy efficiency,
which can lead to substantial reductions in energy consomand greenhouse gas emissions. By
incorporating advanced building envelope technologies, such aspéifgrmance glazing and
insulation, buildings can achieve greater thermal efficiency, reducing the need for heating and cooling
(Turner, 2021). Renewdb 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 usdlofidixtures,

rainwater harvesting systems, and greywater recycling can significantly reduce water consumption,
alleviating pressure on local water resources (Wang)20&dditionally, 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, 208).

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 lovemission 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 andrvedficiency. 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 responsibi(it§iller 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 expkgtrmitting 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 en&ffjgient 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 createdvatpabtic 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 ofidmaikding practices, and regulatory barriers

that may not fully support the implementation of Green Star criteria (Bekele, ZDd &fidress these
challenges, it is essential to increase awareness and education about the benefits of Green Star
certificaion 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 framewaksencourage more developers

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

The environmental and economic impacts of applying Green Star standardstisdighildings and

street corridor developments in Addis Ababa are significant. By promoting energy and water
efficiency, reducing environmental footprints, and enhancing rtebskigy, 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 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.-Hgghbuildings play a significant role in

urban development by accommodating growing poparatand 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 ofisgbuildings. These

practices include optimizing energy and water efficiensingisustainable materials, and integrating
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green infrastructure (Turner, 2021; Brown, 2019). Successful examples of sustainahkisehigh
buildings worldwide, such as Bosco Verticale, the Bullitt Center, and One Central Park, demonstrate
the feasibility and benefits of these practices (ArchDaiy, 42 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-beithg 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 infrastrucdigevaronmental 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 Developnie 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 highrise buildings and streeorridor 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 ndouetiented.
Further research is required to quantify the cost savings, marketability, and financial incentives
associated with Green Star certified projects in the @ibys 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 andgé&sto overcome local challenges.

30



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 &ified 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 ofrisighbuildings and street corridor
developments in Addis Ababa using the Green Stargatystem. 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 22: Literature Matrix

(Author(s), Year) Topic Key Findings Gapsldentified
(Kim, J., 2020) High-rise  buildings High-rise buildings Limited research on loce
and urban density support efficient lanc context and  specific
use and economi applications in  Addis

vitality Ababa
(Nguyen, P.,2018) Energy consumptior High energy Lack of studies or
in high-rise buildings consumption anc mitigation strategies in th:
greenhouse ga local context
emissions
(Lee, Y., 2020) Waste management i Significant waste Need for more sustainab
high-rise buildings generation anc waste managemer

management challenge practices
(Turner, C., 2021) Sustainable  desig Effective strategies fo Limited application of
principles for high energy and wate these practices in Addi

rise buildings efficiency, use of Ababa
sustainable materials
(Brown, A., 2019) Advanced building Enhanced therme Need for local case studie
envelope efficiency through high
technologies performance  glazing

and insulation
(ArchDaily, 2014 Bosco Verticale Successful integratiol Underexplored potentie
of natural insulatior for similar projects in
and air purification  Addis Ababa
(Bullitt Center, The Bullitt Center Netpositive energy Limited examples in the
2018) production and local context
advanced wate
management system
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(Fraser, D, 2015)

One Central Park

Vertical garden anc Need for local
innovative  shadin¢ comparative studies
systems

(Beatley, T., 2016

Biophilic
planning and

city
desigi

Environmental anc Limited application in
social benefits of Addis Ababa
green infrastructure

(Gehl, J, 2010

Cities for People

Enhanced communit Underexplored role o
well-being  through community engagemer
pedestriarfriendly in Addis Ababa
infrastructure

(Dovey, K, 2016) Urban design Economic vitality Need for more
thinking through  sustainabl participatory  planning
street corridors processes
(Farr, D., 2018) Sustainable Best practices ir Limited local case
urbanism sustainable stree studies
corridor development
(Innes & Booher, Collaborative Importance of Underexplored in the
2010) rationality for community local context
public policy engagement an

participatory planninc

(Bekele, D, 2018)

Urban growth anc

Government policies Limited research or

economic supporting urbar specific Green Sta
development in development applications
Addis Ababa
(Mengistu, T., Infrastructure Inadequate Need for sustainabl
2019) challenges in Addis infrastructure anc development strategies

Ababa

environmental issues

(Tesfaye, S.2021)

Adopting

green

building standard:
in Addis Ababa

Opportunities anc Need for more detaile
challenges in economic analyses
implementing Greer

Star standards

(Amare, B., 2019)

High-rise buildings
in Addis Ababa

Successful Green Sti Limited comparative
certification examples analyses

(Gemechu,
2020)

A,

Addis Ababa

Riverside
Development

Greer

Environmental Underexplored potentie
benefits and loca for wider adoption
economic gains
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CHAPTER THREE: MATERIALS AND METHODS
3.1 Introduction to the Chapter

This chaptemoutlines the methodological framework guiding the research on *Sustainable Urban
Infrastructure: Examining HigRise Buildings and Street Corridor Development in Addis Ababa
Using the Green Star Rating Syst emé&nvironmendal st ud
performance, economic viability, and social equity implications of applying the Green Star rating
system to Addis Abababés rapidly wurbanizing | a
to address two core research questionswiiat extent does the Green Star rating system align with
Addi s Ababadés urban devel amyWmeanbarrieprand@pportunitiess a n

exist in implementing Green Star criteria for higge buildings and street corridors in the city?

The chapter begins by justifying the mixegthods approacitegrating qualitative interviews,
guantitative surveys, and case study analyses ensure a holistic unde]
application in a context characterized by rapid growth, resource constraints, and evolving policy
frameworks. It then details the sampling strategy, focusing on purposively selectedséigh
buildingsandst r eet corri dors that reflect Addis Aba
aspirations. Subsequentciens elaborate on data collection techniques, including-seuottured
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 | ack of Il ocalized e m3aharan c al
Africa. By triangulating insights from policymakers, practitichemnd 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 mixed research methods and has been designed accordingly. A combination of
gualitative and quantitative data methodss used. Quantitative methods involviaking
guestionnaire, interview and field survesile qualitative methods usemistructure interviews

This study provides raexploratory sequential approachhe initial phase will analyze existing
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infrastructure data, while the subsequent phase gathers qualitaitylets. 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
bl ueprints, and Ethiopiads Climate Resilie
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 Phasetntegration 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-Hsghbuildings 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 higise 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. Ondtieer 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 bothridgghbuildings and street corridors.

The sarple size and the selection criteria shall be determined with considerations that include both
certified and noscertified 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&tifeaul
population. Purposeful sampling, on the other hand, invohadsng sure that a few chosen higbe

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 -nigh buildings, street corridors, and
stakehol ders that refl ect the diversity of A
engagement with the Green Star Rating System. Thigprabability samphg technique is chosen

to ensure the inclusion of cases that provide rich, cosfestific insights into the implementation of
sustainability criteri a, aligning with the st
2016).

3.31 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 = 200300): Provides a 95% confidence level withi&% margin
of error for generalizing findings to Addi
1970).

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

feasibility, ensuring comprehensive data collection across diverse contexts.
3.32 Sample Selection for Built Environment
1. High-Rise Buildings (N = 10):
Selection Criteria:

- Certification Status: Buildings certified under Green Star EthiopiaSthr to 6Star), those
pursuing certification, and necertified counterparts for comparative analysis.

- Function: Residential, commercial, and mixede developments to assess varying
sustainability challenges (e.g., energy use in offices vs. water demand in apartments).

- Location:. Geogr aphically di stributed across Adc
business hub, Lidetads revitalized zones,

- Completion Date: Projects completed between 202823 to capture recent trends in Green
Star adoption.

Examples:
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- Ethiopian Airlines Headquarter@-Star, Bole District).
- Lideta Mercato MixedJse Towel5-Star, Lideta).

- Noncertified residential highrisesin 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: Cor ri dors registered wunder Gr een
conventional developments.

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

(e.g., Meskel Squar&otera stretch).
Examples:

- Bole RoadGreen Staregistered, solar street lighting).

- MegenagnaTorhailoch Corridor(non-certified, high vehicular emissions).

3.33 Stakeholder Sampling

1. SemiStructured Interviews (N = 15 20):
Participants:

- Architects/Engineers (5 7): Professionals involved in Green Staartified projects.

- Developers/Contractors (46): 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 HBuold Africa.

- Recruitment:

- Snowbal l sampling to identify key actors w

- Formal invitations via professional networks (e.g., Ethiopian Association of Architects).
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2. User Surveys (N = 2000):
Target Groups:

- Residents, office workers, and small business owners in selectedgagh

- 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.

3.3.4Limitations and Mitigation

- Selection Bias:Purposive sampling may overrepresent kpgbfile Green Star projects.
Mitigated by including nostertified cases and peripheral neighborhoods.
- Non-Response BiasStakeholder 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 Addi s Aibeab a6 s
buil dings and street corridors. The methods

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

3.4.1Document 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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Tools:

Municipal Records: Urban development plans, zoning regulations, and environmental
impact assessments from the Addis Ababa City Administration.

Utility Data: Energy and water consumption metrics (2A®#3) from Ethiopian Electric
Power (EEP) and Addis Ababa Water and Sewerage Authority (AAWSA).

Academic and Industry Reports: Publications by GBC Ethiopia, UNabitat, and the

Ethiopian Institute of Architecture.

Qualitative data analysis software (Atlas.ti) for coding policy gaps and compliance patterns.
Excel for aggregating energy/water usage trends.

3.4.2SemiStructured Interviews

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

implementation.

Participants:

Architects/Designers (57): Focus on design compromises, material sourcing, and

i nnovation (e.g., AHow did you balance ae
mandates?0) .

Developers/Contractors (46): Explore costbenefit analyses and supply chain hurdles (e.g.,
AWhat premium costs were associated with G
Policymakers (34): Assess regul atory alignment and ¢
CRGE strategy influence Green Star adoptio
NGO Representatives (B4): Investigate advocacy roles and community engagement (e.g.,

AWhat grassroots initiatives support Green

Protocol:

Interviews conducted tperson or via Zoom, lasting #60 minutes.
Audior ecorded with consent, transcribed verb:
ADevel oper Bo) .
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3.4.3User Surveys

Purpose: To quantify user experiences and perceptions of sustainability in Greece8taed vs.

noncertified developments.
Target Groups:

- High-Rise Users (N = 15(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 @AM, 5i 7 PM) in public spaces (e.g., Meskel

Square, Bole Medhanealem).
Metrics:

- Likert Scale Questions:Satisfaction with thermal comfort, air quality, and noise levels.
- OpenEnded QuestionsPer cei ved benefits of green infr

corridorodés design i mpacted your daily comm

3.4.4Site Observations

Purpose: To validate selreported data and assesstbeground implementation of Green Star

criteria.
Tools:

- Checklist: Bas ed on Gr een Star 6s technical ma n
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 (prenstruction, mieconstruction, posbccupancy) where
applicable.

- Collaboration with municipal inspectors to access restricted areas (e.g., rooftop solar
installations).

3.4.5Triangulation

Data from interviews, surveys, and observations will be emfesenced to:

- ldentify 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 st uct
interconnected phases: qualitative coding, stegisevaluation, and triangulation, culminating in

actionable insights for improving Green Star implementation in Addis Ababa.

3.5.1Qualitative Analysis

Purpose: To identify themes, patterns, and narratives from interviews and-epmed survey

responses.
Tools & Process:
1. Thematic Coding (NVivo/Atlas.ti):

- Inductive Coding: Open coding of interview transcripts to surface emergent themes (e.qg.,
Acost barriers,o fAlack of technical expert

- Deductive Coding: Application of predefined codes based on Green Star criteria (e.g.,
Aenergy efficiency, 0 Awater conservationo)

-  Example: Responses from architects about material sourcing challenges are coded under

Asupply chain | imitations. O

2. Narrative Analysis:
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- Constructing stakehol der narratives to con:

balancing sustainability with profit margins).
3. Comparative Case Analysis:

- Contrasting interview insights across certified vs.-nertified 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.

3.5.2Quantitative 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-testsor ANOVA to compare energy/water usage
between Green Staertified and norcertified projects.
- Regression ModelsExploring correlations between Green Star compliance and economic

outcomes (e.g., rental premiums, occupancy rates).
3. Energy/Water Data Analysis:

- Normalizing utility data (kWh/m?/year) to assess compliance with Green Star benchmarks.
- Example: Comparing thé&thiopian Airlines Headquarter®-Star) with norcertified towers

in energy consumption per square meter.
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Qutcome:Quanti fiable evidence of Green Stards en

percentage reductions in energy use or cost savings.

3.5.3Triangulation

Purpose:To enhance validity by croagerifying findings across data sources.
Methods:
1. Convergence Analysis:

- Aligning interview themes with survey results (e.g., stakehalderpor t ed fApol i cy

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 selfeported certification data (e.g., energy audits) with municipal utility records

to detect discrepancies.

Example:l f devel opers claim Ahigh compliance wit

shows minimal savings, this divergence is flagged for further investigation.

3.5.4Synthesis 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 Ethiopiads Climate Resi |l

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).

3.5.5Limitations of Analysis

1.

Self-Reporting Bias: Stakeholder interviews may overemphasize successes; mitigated by
triangulation with objective data.

Sample Size Constraints:Small N for certified projects may limit statistical power;
addressed by bootstrapping techniques.

Temporal Gaps: Utility data may not fully capture lontgrm 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 examinigg-hise 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 Amhari c, out
paticipation, 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.

Confidentiality and Anonymity: To protect participant identities, all data will be
anonymi zed. Interviews with stakehol ders

APol i cymaker Bo) , and survey responses w
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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 dataincluding audio recordings, transcripts, and survey
responsesvill be stored on passwoigrotected, encrypted devices and cloud servers with
restricted access. Compliance with Ethiopi
EU6s Gener al Data Protection Regulation (G
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 ilm manner t hat safeguards participant
specific projects.

5. Conflict of Interest Disclosure: The researcher acknowledges no financial or institutional
ties to Green Starertified 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 inte
language (Amharic or English) by bilingual researchers. Traditional practices, such as
communaldecisionmaking 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 accountabtly 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 alignsresftect 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 dimerisieoretical, practical, and societal.

3.7.1 Theoretical Contributions

- Adaptation Framework for Green Star Criteria: A contextspecific model for applying
the Green Star Rati ng -8sedtildings anhdostreAtccarriders, Ab a
addressing gaps in existing literature on localized sustainability standards. This framework
wi || i ntegr at e ikenhtlGieenkcomoing(CRGEE) strateyyavithRjlebal best
practices, offering a replicable blueprint for Seéharan African cities.

- Critical Evaluation of Rating Systems: Evidenceb a s e d critiques of
applicability in lowincome urban contexts, highlighting discrepancies between certification
benchmarks and etlhe-ground realities (e.g., informal labor practices, material scarcity).
These findings will contribie to scholarly debates on decolonizing green building standards
(Amoako & Cobbinah, 2021).

3.7.2 Practical Outcomes

Policy RecommendationsA prioritized set of strategies for Ethiopian policymakers, including:

- Financial Incentives: Tax rebates for developers using locally sourced;davbon 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 InsightsDetailed profiles of sampled higises and corridors, identifying:

- Best PracticesCosteffective innovations (e.g., retrofitting naertified buildings with solar
panels).
- Common Pitfalls: Recurring barriers such as supply chain delays for ersffopent

glazing.
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3.7.3 Societal and Environmental Benefits

- Quantifiable Sustainability Gains: Projected reductions in energy consumptiori 8&B%)
and water use (2@5%) for Green Stagertified 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.qg.,

Bole District), such as mandating affordable housing quotas in misedighrises.

3.8 Interview and Questionnaire Guidelines
3.8.1 Participant Demographics and Sample Sizes

For the highrise 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 basedlesign typology and certification status.
Stakeholder interviews will involve 120 key stakeholders, purposively sampled, including 5
architects/designers involved in Green Sfartified projects, 46 developers/contractors such as
Sunshine Constrtion and MIDROC Ethiopia, i3} policymakers from entities like the Addis Ababa

City Administration and the Ethiopian Construction Works Regulatory Authority, damtd 3
NGO/advocacy representatives from organizations like GBC Ethiopia anr8ucbAfrica. Use

surveys will include 20B00 participants, selected through stratified random sampling, with 150
200 highrise users (residents, office workers, retail tenants) afd0BO street corridor users

(pedestrians, drivers, vendors).

The revised questionnaire for users, with a sample size of3R00 includes a section on
demographic information. Participants will be asked about their role, with targetsl@Bi@sidents,
50i 70 office workers, 2030 retail tenants, and D00 pedestans/visitors. They will also be asked

about their primary highise or street corridor, with a dropdown list of 10 higges and 5 corridors.

The revised interview guidelines for stakeholders, with a sample size i@&0,1%ategorize
participants into architectsi(8), developers {%), policymakers (84), and NGO representatives
(3i4). Architects will focus on design challenges, material innomaand 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 co$tenefit 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, witktoures 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 statBtaf4o 6Star), geographic distribution
(Bole, Kazanchis, Lideta), and function (residential, caraial, public). Stratified random sampling

will be used for user surveys, withiZ® surveys per building (10 buildings x 20 = 200) ani200
surveys per corridor (5 corridors x 20 = 100). Snowball sampling will be used for stakeholder

interviews, with iitial 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 nonrcertified highrise residents. Qualita® data from interviews will undergo thematic analysis

segmented by stakeholder type, with exampl es

devel opersd6 financial concerns.

Table 31: 10 Green StaCertified HighRise Buildings in Addis Ababa

Building Name Location Green Star Criteria

Ethiopian Airlines Headquarters Bole District  Energyefficient glazing, rooftop solar panels,
rainwater harvesting

Lideta Mercato Mixed-Use Tower Lideta Waste recycling systems, green roofs, nature
ventilation

Kazanchis Financial Plaza Kazanchis Energyefficient HVAC systems, LED lighting.
low-carbon concrete

African Union Smart Tower Old Airport Solar shading, graywater recycling, smart

Area 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 Doubleskin fagade, onsite renewables, EV
charging stations

Arada Cultural Hub Arada Adaptivereuse of heritage structures, OC
District materials
Ethiopian Public Health Institute Gulele 4-Star certified (actual example), energy

(EPHI) Headquarters

efficient labs, wastewater treatment

Table 32: 5 Proposed Green Sta#ligned Street Corridors in Addis Ababa

Corridor Name

Features Sustainability

Bole Road Green Corridor (Bole

to Meskel Square)

Solar street lighting, dedicated bike Tree planting, reduced

lanes, stormwater management vehicular emissions

Megenagna Torhailoch

Permeable pavements, pedestrian Integration with Addis

Sustainable Boulevard plazas, electric bus lanes Light Rail
La Gare Transport-Oriented Mixed-use zoning, shaded Proximity to public transit
Development (TOD) Corridor walkways, rainwater gardens hubs

Lideta Heritage Walk (Lideta to
Piazza)

Adaptive reuse of historic buildings Low-impact development
green alleys, public art (LID) techniques

Addis Riverside Promenade
(Along Kebena River)

Riverbank restoration, pedestrian  Flood resilience,
bridges, communitgardens 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 angbact of the Green Star Rating System on ‘rigé 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 redearch. T
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 originahtrdbutions and the significance of the findings.

4.1.10verview 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 andas@cinsiderations. 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, ahfuture 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 discussioajof findings, limitations of

the study, and implications for future research.

4.1.2Brief Summary of the Methodology Used in Data Collection and Analysis

The methodology employed in this study involved a mixexthods approach, combining
guantitative surveys and qualitative interviews to gather comprehensive data on the implementation
and impact of the Green Star Rating System. For the quantitative cormpaterctured
guestionnaires were distributed to residents, office workers, retail tenants, and visitorsregehigh
buildings and street corridors in Addis Ababa. A total 8 respondents participated in the survey,
providing valuable data on their asgaess, perceptions, and experiences related to sustainability

features.

For the qualitative component, sestiuctured 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 significesnghts.

4.1.3Importance 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
gualitative data, the study provides a comprehensive overvietheobenefits 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. Atitionally, the findings underscore the importance of policy alignment,
community engagement, and financial incentives in promoting sustainable urban infrastiocture.
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 contexiite study also identifies areas for further
research, emphasizing the need for contirexgdioration 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 tfiticeontextualizing their perceptions

of sustainability and identifying potential equity gaps in Green Star implementation. The analysis
employs descriptive statistics and crtaigulation to explore how demographic factors influence
awareness, satisfaah, and engagement with Green Startified 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 highe buildings and street corridors. Retail tenants
and pedestrians account for 20% and 15% of respondents, respectively, highlighting thesaixed

nature of many Green Steertified developments.
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