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Abstract 

Green infrastructures are defined as parts of urban area with a mix of street side and median  

trees, neighbourhood parks, sport fields, cultivated land, porous and pervious surfaces, wetlands, 

lakes, and streams etc  that are interconnected. 

Thus this paper is aimed at assessing green infrastructures and their planning processes of 

Condominium housing projects in Addis Ababa formulating objectives to answer questions of 

green infrastructure typologies, land cover proportion, implementation and management strategies. 

The study used both qualitative and quantitative methods by administering questionnaire, interview 

and field observation as data collection tools using  purposive and random  sampling techniques. 

In purposive sampling; twelve professionals, six officials and six condominium associations who 

directly involved in the plan preparation, implementation and/or management of green 

infrastructures were selected while forty seven households who are living in the three selected 

sites  such as Gerji(1), Gellan(1) and Lideta sites  were selected randomly  . 

Based on the findings and discussion it is understood that the green infrastructures which were  

proposed in the neighbourhood design did not define typologies but simply give general  terms  like 

green and open spaces. However, the open spaces proposed  in the neighbourhood design have 

already  existed in the sites though the management and development of such spaces are poor.  

Therefore, to solve the problems which has been found in the discussion; the green infrastructure 

typologies and their land cover proportion, implementation and management strategies should be 

clarified during the proposal phase and there must be coordination among stake holders taking 

their mandate and responsibility to implement, develop and manage green infrastructures to make 

the neighbourhood suitable and safe  for living and working.   

Key Words: Assessment, Green infrastructures, Condominium houses and neighbourhood 

design. 
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CHAPTER ONE 

1. Introduction 

1.1 Background of the Study 

In today‟s increasingly global and interconnected world, over half of the world‟s population 54 per 

cent lives in urban areas although there is still substantial variability in the levels of urbanization 

across countries(United Nation, 2014). The coming decades will bring further profound changes to 

the size and spatial distribution of the global population. The continuing urbanization and overall 

growth of the world‟s population is projected to add 2.5 billion people to the urban population by 

2050 and expected to reach 66 percent (United Nation, 2014) 

This leads to  high demand of land for housing construction  with the cost of environment and 

cause destruction of vegetation, converting agricultural land into built environment and using 

mountains and marsh lands for settlement without due attention of green infrastructures specially 

in developing countries like Ethiopia. The magnitude of housing problems and poor environmental 

condition is highly revealed in Addis Ababa due to rapid population growth and migration with its 

poor urban planning and management.   

The prevailing approach to spatial planning is believed to be part of the problem as green 

infrastructure are often perceived as a luxury, and not a necessity, especially in rural areas where 

the value and importance of such spaces are under-prioritized in comparison to providing basic 

services and meeting housing demands but the concept and importance of green infrastructure are 

undervalued in terms of spatial planning approaches (Cilliers, 2015). 

From a planning perspective, the green Infrastructure approach makes use of the natural 

environment in a way that it maximizes its functions and seeks to put in place, either through 

regulatory or planning policy, mechanisms that ensure protection of natural environment, and 

proposes how these can be put in place through landscaped and/or engineered activities. However 

the planning approach differs from region to region (Biazen, 2015). 

In the Ethiopian urban centres, communal housing facilities include condominium apartments, real 

estates, and private houses built by different actors such as associations, private developers and 

government. All of these types of residential areas have some features in common. One of those 

features common to all of these housing facilities is that there are no green spaces allocated to 

each of the dwellings. The other common feature is that they all accommodate many people in 
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relatively smaller spaces. In such communal housing facilities, it is important to provide green 

infrastructure at easily accessible locations to provide informal recreation for the inhabitants of 

such places((MUDH,2016). 

The Urban Greenery strategy prepared by MUDHC in November, 2005 identified open spaces 

around communal housing areas as one of the GI components to be developed. Thus, the recently 

NUGIS, the document that is supposed to serve as a reference in the preparation of manuals for 

the implementation and development of the different GI components in the urban centres of the 

country should have but did not include green open spaces in communal housing areas as 

separate GI components(MUDH,2016). 

Since 2005 Ethiopia has been implementing an ambitious government led low and middle income 

housing program, IHDP initial goal was to construct 400,000 condominium units, create 200,000 

jobs, promote the development of 10,000 micro and small enterprises, enhance the capacity of the 

construction sector, regenerate inner city slum areas, and promote homeownership for low income 

households(UN-Habitat,2010). 

Even if the IHDP has great contribution for providing housing for low and middle income groups, 

the main components of land use green infrastructures which have environmental, social and 

economical benefit for overall the city as well as neighborhood level has  not given due attention  

during neighborhood design  planning process. 

Therefore, this paper was assessed  green infrastructures and their  planning processes in 

condominium housing project of Addis Ababa in the three selected sites  based on  proposal, 

implementation and management strategies of green infrastructures and forwarding 

recommendations how to incorporate, implement and manage green infrastructures in the 

upcoming condominium housing projects.  

1.2 Statement of the Problem 

Ethiopia's rapid population growth and urbanization is in a position of creating demanding 

Societies in the urban settings. The rapid growth of most towns and cities in Ethiopia without 

properly planned green infrastructures have generated environmental problems, like increase of 

temperature, air and water pollution and greenhouse gas emissions (MUDH,, 2016) 

As Addis Ababa is the capital city of the country as well as the seat of diplomatic institution and 

African union, the number of population reside in city and demand of housing is increasing time to 

time. To avert the situation and fulfilling the housing demand of low and middle income population 
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the city government enacts proclamation 370/2003 and following this the responsible organization 

which is AAHDPO has been constructed condominium housing by preparing neighborhood design 

through design consulting firms since the program has been launched (AAMPPO, 2014). 

The total number of people registered in 1997 E.C was 453,287 and about 1million people were 

registered in 2005 E.C by CBE in  government housing programs for very poor, low income and 

middle income(AAMPPO housing team report,2014). In response of this, the Addis Ababa city 

government built around 145,000 housing units in the 140 sites which cover a total of 

approximately 1899.58 hectare of land until 2014 (AAUPI, 2014)  

Nevertheless, due to misconception, negligence, lack of knowledge and skill and considering 

green infrastructures as vacant land; green infrastructures have been neglected during the 

neighborhood design planning process and it lead to the destruction of vegetation and converting 

agricultural land into built environment and impervious surface which lead high runoff in the city.  

The neighborhood designs which had been prepared by the consultants and the plan making body   

had not been proposed enough green infrastructures and the necessary typologies in line with 

standards by considering as important land use rather proposed some negative spaces which 

cannot give proper service for the community. Even if some green infrastructures are proposed 

during proposal phase it is not implemented in line with the proposal and used for other purpose. 

Moreover, the available green infrastructures are not properly managed to give the required 

service and function to the community.  

Therefore, this study asses and analyze the planning process such as proposal, implementation 

and management of green infrastructure components in selected condominium housing project of 

Addis Ababa and recommend ideas which have been drawn from findings and discussion for  

giving attention to green infrastructure typologies and allocate enough spaces for such 

infrastructures  in  the process of neighborhood design to make  the neighborhood viable, comfort, 

environmentally sound to residents and the surrounding.  

  1.3 Research Objective 

    1.3.1 General Objective 

The general objective of this study was to assess the status of green infrastructures and their  

planning process in  condominium housing projects of   Addis Ababa in  three selected sites.  
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     1.3.2 Specific Objectives 

1. To identify green infrastructure typologies found in the proposal of NHD and existing situation 

of the study areas. 

2. To analyze green infrastructure typologies and their land cover proportion in the study areas.  

3. To examine the implementation level of green infrastructure components in the study areas. 

4. To analyze  the existing management strategies of green infrastructures. 

5. To provide valuable  recommendations. 

  1.4 Research Questions 

The research questions were answered the following issues in line with specific objectives. 

1. What were the  green infrastructure typologies proposed in the NHD and how  the  existing 

situation  of  the study areas look like? 

2. How much  land  is  covered by green infrastructure typologies  in the study areas? 

3. How many percent of green infrastructures are implemented in the existing situation?  

4. What kind of management strategy is used to proper use of green infrastructures? 

5. What are the recommendations for the  improvement of the situation? 

 1.5 The Scope of the Study 

Spatial Scope: the scope of this study was spatially delimited on the three condominium housing 

projects in Addis Ababa namely Gerji I site which covers 4.5 hectare, Gellan I site which covers 

32.5 hectare and Lideta site  which covers 26 hectare. Totally the study area covers 63 hectare.  

Thematic Scope: thematically this study was focused on proposal, implementation and 

management of green infrastructures in condominium housing excluding the initiation, data 

collection and situational analysis steps of  the planning processes particularly typology of green 

infrastructures and their land cover proportion such as  neighbourhood park, play field, vegetation, 

grass cover, street side and median green, gardens, Squares, river buffers, court yards,  porous 
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and pervious pavement like cobblestone and gravel road, foot path and car parking lot excluding 

forests, impervious surface and built structures were examined.  

Moreover, the implementation level it means the deviation and/or similarities of green 

infrastructures proposal and available in the existing situation as well as management strategies of 

such infrastructures like pruning, watering and gardening were the major focus area under 

investigation.  

1.6 Significance of the Study 

This paper is primarily used for an academic purpose for the partial fulfillment of Master of Science 

in the field of environmental planning and landscape design. And it is also important to show how 

much the neighborhood design in condominium housing projects has been given attention for 

green infrastructures provision, implementation and management in all planning phases in Addis 

Ababa.  

Moreover, it may initiate professionals and officials who have stake in NHD plan preparation, 

implementation and management in the upcoming condominium housing program will be given 

attention for the green infrastructures as basic land use components for creating safe, comfort and 

livable neighborhood environment. Beside this, it may encourage other researchers and 

environmentalists to conduct similar research by using this document as reference.   

1.7 Limitation of the Study  

The difficult bureaucratic system and continuous meeting held within governmental offices was a 

great challenge to get reliable and timely data from concerned bodies. In addition, to get full 

fledged documents such as maps as well as text documents of the case study sites from Addis 

Ababa Housing Project Office was very exhaustive. Another limitation was the condominium 

association and residents refrain to respond for the given questions due to less understanding, 

afraid of their saying and get tired to go through the entire questionnaire and do not hit the target of 

the questions. But, the researcher tried to accommodate most of the questionnaires through 

repeatedly contact and fill the gap continuous field observation.   

1.8 Organization of the Paper 

This paper contains  five chapters. The first chapter deals with the introductory part which contains 

back ground of the study, statement of problems, objectives, research questions, scope, 



 

 

6 

 

significance and limitation of the study. The second chapter deals the general  and contextual 

review literature which is consistent to the title of the thesis from international to local issues 

concerning green infrastructures including standards, norms and manuals review. The third 

chapter is elaborating  about methodology of the study and  the location description of the selected 

case study sites while the fourth chapter deals with the presentation of results and discussion  

which already collected trough different techniques and sources. Finally, the fifth or the last chapter 

explains the conclusion and recommendation of results. 

 

 

 

 

 

 

 

 

 

 

 

 

CHAPTER TWO 

2. Literature Review 

2.1 Definition and Concepts 

Green Infrastructure is defined as an interconnected network of green space that conserves 

natural ecosystem values and functions and provides associated benefits to human populations."It 

is also  parts of urban area with a mix of street trees, parks, cultivated land, wetlands, lakes, and 

streams (Asmelash, 2013) 



 

 

7 

 

Plan Implementation and Management: It is the step by step activities undertaken by plan 

executive body in accordance with the prepared plan and it is also the step-by-step development of 

planning ideas into action tools and implementation of ideas to achieve a vision (Hall, 2002) 

Condominium: is one of a group of housing units where each homeowner owns their individual unit 

space, and all the dwellings share ownership of areas of common use. All the land in 

the condominium project is owned in common by all the homeowners (UN-Habitat 2010) 

Neighbourhood Design: is a certain locality of an urban setting developed at a certain period, 

which is at best a grouping of residential clusters with self contained services and functions ((Araya 

et al., 2006) 

2.2 Historical Background of Green Infrastructure Planning 

The concept of Green Infrastructure is rapidly becoming critical issues in land use planning. 

Studies from developed nations showed that, GI provides environmental evidence to inform 

development plan production, as well as serving as a practical means of delivering sustainable 

development  (Biazen, 2015). 

2.3 Typologies of Green Infrastructure 

Green Space Typology: As green spaces exist in a great variety of shapes, structures and types 

within the city, they can be classified in various ways based on vegetation type, size, intended 

function, landscape context, location, form and scale. In fact, the identification of green space 

typologies could vary depending on the purpose of classification. Accordingly, different cities use 

different green space category. What is important is that the typology should allow collecting 

information about the quantity and quality of green space, assessing ecosystem services and 

preparing development plan and strategy, In the literature, urban green spaces have been worked 

out in various ways and grouped according to the functions they perform in three domains: 

environmental, economic and social (Irene L.& Ralucal D, 2011) 

2.3.1 Types of Green Infrastructures 

Bio-swales: broad and shallow vegetated, mulched, or channels that provide storm water treatment 

and retention. They slow water flows and allow for infiltration, thereby filtering storm water flows. 

As linear features they are appropriate along streets and parking lots (Girling and Kellett, 2005 ) 
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Land Conservation: open spaces and natural areas within, and adjacent to, cities can protect water 

quality, mitigate flooding impacts, and provide recreation space (Girling and Kellett, 2005) 

Permeable Pavements: porous paved surfaces that allow rain to infiltrate into soils. Permeable 

pavements can be constructed from various materials such as pervious concrete, porous asphalt, 

and permeable interlocking pavers (Albanese and Matlack, 1999).  

Green Streets and Alleys: integration of green infrastructure elements such as bio-swales, planter 

boxes, and trees into street and alley design. Green streets and alleys are designed to store, 

infiltrate, and evaporate and transpire storm water while beautifying landscapes (Josh.F& et al, 

2011)  

A Green Street: is a street right-of-way that through a variety of design and operational treatments 

gives priority to pedestrian circulation and open space over other transportation uses. The 

treatments may include sidewalk widening, landscaping, traffic calming, and other pedestrian-

oriented features(Josh. F& et al.,2011). In figure 1 below some of the  infrastructure types are 

presented in support of photo.  
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Figure 1: Types of green infrastructure photo 

(source: Green Surge project,2015) 
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2.4 Benefits of Green Infrastructure 

2.4.1 Environmental Benefits 

I. Ecological Benefits 

Urban green infrastructure supply to cities with ecosystem services ranging from maintenance of 

biodiversity to the regulation of urban climate. Comparing with rural areas, differences in solar 

input, rainfall pattern and temperature are usual in urban areas. Solar radiation, air temperature, 

wind speed and relative humidity vary significantly due to the built environment in cities. Urban 

heat island effect is caused by the large areas of heat absorbing surfaces, in combination of high 

energy use in cities. Urban heat island effect can increase urban temperatures by 5°C (Shah Md. 

Atiqul Haq, 2011 ) 

II. Pollution Abatement and Cooling 

Green space in urban areas provides substantial environmental benefits. The United State forest 

Service calculated that over a 50-year lifetime one tree generates $31,250 worth of oxygen, 

provides $62,000 worth of air pollution control, recycles $37,500 worth of water, and controls 

$31,250 worth of soil erosion (Sherer, 2006). 

III. Reducing flood risk 

Alterations to the natural environment can affect the movement of water through the hydrological 

cycle and alter its composition. Urban development retains very little of the original vegetation and 

landscape, replacing it with buildings, roads, gardens and these changes have a significant impact 

on the hydrology and also on freshwater ecology and the terrestrial ecosystems that river systems 

support. Green infrastructure provides a means through which to restore natural environmental 

features to the urban environment and can provide hydrological benefits in two key areas: flood 

alleviation and water quality (Andy. B & et al, 2010). 

2.4.2 Economic growth and Investment 

I. Land regeneration 

Previously developed, derelict, underused, neglected (brown field) land in and around urban 

centers can deliver social, environmental and economic benefits via conversion to green 

infrastructure. By delivering improved local environment and quality of place this conversion can be 
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very cost-effective as a result of reduced environmental health risks. Nevertheless, regeneration 

requires both land regeneration project resources and revenue funds for long-term management 

and maintenance, and these can be substantial. The evidence highlights the need to improve 

delivery through effective sustainability evaluation for land regeneration and green infrastructure 

creation program and the impacts of climate change (Kieron Doick & Gail Atkinson, 2010). 

II. Wildlife and habitats 

Ecological benefits of urban green infrastructure are largely related to the provision of habitat. 

Species from the very common to the very rare make use of all types of green infrastructure. 

Provision of green infrastructure can help meet targets for UK Biodiversity Action priority habitat 

(„Open Mosaic Habitats on Previously Developed Land‟), broader habitats such as native 

woodland, and priority species. Increased opportunities for movement are considered a key 

adaptation activity for many species‟ response to climate change, and resilient ecological networks 

(Eycott, 2010)  

2.4.3 Social and Psychological Benefits. 

I. Rendering esthetic enjoyments 

Urban green spaces provide distinct senses of colors, shapes, textures, and sounds, and these 

senses vary as a consequence of the change of seasons, weather, or even time of a day. Sense of 

beauty derived from the urban green space is associated with each individual. Lots of empirical 

studies indicate that urban green spaces provide great esthetic enjoyments to the residents. It 

serves as ornaments or decorations for individual tastes or public enjoyments. Simply through 

visual contact with nature, individuals can obtain immense pleasure and gratification. Esthetic 

enjoyment is not always limited to visual experience. Immersed in some light scent emitted from 

certain vegetation is also a pleasant experience. Besides, sounds from the rustling leaves and 

whistling wind in the green space create a sense of peacefulness. As the city becomes more and 

more dense, the elaborate and ingenious design of the urban green corridor can add some 

beautiful elements into each citizen‟s life (Zhou, X., & Parves Rana, M.,2012). 

II. Mental health and wellbeing  

It is generally agreed that long term exposure to urban stressors such as noise, crowding and fear 

of crime without possibilities for restoration from stress, can affect mental health and increase the 

risk of depression, anxiety and fatigue syndromes There is consensus that living environments with 
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green spaces, such as urban parks, forests and nature areas, are important restorative 

environments for urban dwellers (Davern, M., Farrar, A., Kendal, D. & Giles-Corti, B, 2017). 

Generally Green infrastructure associated with a variety of environmental, economic, and human 

health benefits, many of which go hand-in-hand with one another. The benefits of green 

infrastructure are particularly accentuated in urban and suburban areas where green space is 

limited and environmental damage is more extensive. 

2.5 Experiences on NHD Green Infrastructure Planning Process  

 2.5.1 Integrated Parks and Community Spaces Design 

Each neighborhood offers high quality public spaces, with a variety and mix of leisure and 

recreational opportunities. Open spaces are well connected and integrated. Public space is 

accessible and suitable to a range of ages and abilities. Active and passive spaces provide areas 

to congregate, socialize, recreate, be physically active and spend time outdoors. Maintain existing 

natural areas as key distinguishing features of the neighborhood,  Provide a variety of different 

sizes of  green spaces distributed throughout the neighborhood mix of park types and gathering 

spaces urban plazas, sports fields, natural areas, linear corridors, pocket parks and play areas as 

seen in the following figure 

    

Figure 2: Integrated Park and community Space 

(Source: Neighbourhood planning and design standards available at 

http://www.reddeer.ca/media/reddeerca/business-in-red-deer/planning-and-development-of-

property/planning/Neighbourhood-Planning--Design-Standards-combined-June-2015.pdf) 
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2.5.2 Amenities and Facilities Design   

Incorporate attractive outdoor amenities within park and gathering spaces based on identified or 

anticipated community needs. This may include (but is not limited to): seating areas, playgrounds, 

public art, trees, landscaping, weather protection, places for people to garden and grow food, and, 

where suitable, infrastructure for outdoor events such as farmers‟ markets, festivals and concerts 

and Provide fencing of parks, green space or gathering spaces only where it is necessary to 

prevent direct access to sensitive environmental areas or unsafe conditions and to prevent 

encroachments as seen in the following figure. 

 

Figure 3:Amenities and Facilities Design 

(Source: Neighbourhood planning and design standards available at 

http://www.reddeer.ca/media/reddeerca/business-in-red-deer/planning-and-development-of-

property/planning/Neighbourhood-Planning--Design-Standards-combined-June-2015.pdf) 
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2.6  Legal frame work for Developing and Managing Green Areas in 

Ethiopia 

The success of the urban green policy of a country depends significantly on the existence of a 

comprehensive set of laws providing the administrators and planners with a clear legal background 

to support the planning and implementation of green policies  

The country introduced a number of legal instruments to help the implementation of Agenda 21 at 

local level. This included the enactment of Article 44 of the country‟s Constitution (1995) which 

states that the people of Ethiopia have the right to live in a healthy environment. The country also 

established the Ethiopian Environmental Protection Authority in 1995 which is now called ministry 

of environment, forest climate change since 2016 and went on to formulate the Ethiopian 

Environmental Policy in 1997. 

2.6.1 Environmental Policy, Goal, Objective and Guiding Principles,  

The Overall Policy Goals 

The overall policy goal is to improve and enhance the health and quality of life of all Ethiopians and 

to promote sustainable social and economic development through the sound management and use 

of natural, human-made and cultural resources and the environment as a whole so as to meet the 

needs of the present generation without compromising the ability of future generations to meet 

their own needs (FDREEPA, 1997).  

 2.6.2 Norms and Standards  

According to this norms and standards, from the total land use; at least 5-10 % of the land in the 

inner city area is reserved for green infrastructure elements. In addition to this, the following were 

recommended on the document (ORRAMP, 2002). 

One plot one tree for plots of area up to 150 m sq. and 1 tree for every additional 100 m sq. plot 

area. 

12-25 % of a plot area should be unsealed (for greenery and natural open space so that rain water 

should percolate to the ground, decrease water discharge and reduce runoff). 

In any case an average of 0.5-1m sq. /person should be reserved for green spaces. 
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2.6.3 National Urban Planning Preparation and Implementation Strategy  

Competent authorities shall follow to allocate 30% of the land for roads and infrastructure, 30% for 

green areas and shared public use and 40% for building construction in their urban land 

management plan. Competent authorities shall ensure a minimum of 15 m² public green open 

space per capita within the city boundaries. Every inhabitant shall live within 500 m from a public 

green open space of a size of at least 0.3 ha, an area big enough for playing football (MUDHC, 

2014). 

The accessibility standard should override the quantity standard. In circumstances where a 

settlement or neighborhood has a relatively high level of public green open space but some 

houses do not meet the accessibility standard this shall be addressed. Public green open spaces 

shall be evenly distributed within the city to keep the distances people have to travel to a green 

open space low. Public green open space shall be defined as: Parks and gardens (recreational, 

botanical and zoological), amenity green open spaces or other green open spaces (e.g. natural 

and semi-natural land, urban forests, wetlands and grasslands), for the exclusive use of 

pedestrians and cyclists and accessible to the public, except green streetscape, roundabouts and 

medians (MUDHC, 2014).  

 2.6.4 Urban Green Infrastructure Standard 

According to Ethiopian National Urban Green Infrastructure standard manual (MUDH, 2015), the 

following issues must be considered in any urban and Regional Planning. 

A. Urban and regional planning shall incorporate green infrastructure early on in the process, e.g. 

in the design of infrastructure like new roads, transit facilities and other projects. Enough space 

(both above ground and underground) and enough resources for green shall be assured. 

Enough areas for green open spaces shall be set aside and incorporated in the town‟s/cities‟ 

spatial plan. This shall be seen as a legitimate investment. 

B. Urban green infrastructure (UGI) shall be managed and administered in the interests of the local 

community and shall address its needs. In determining the interests of the local community:  

C. All levels and sectors of government should cooperate and coordinate in the utilization of 

available resources for the acquisition and development of green open spaces.  

In order to enhance UGI for sustainable urban development, knowledge about ecological 

processes operating within the urban environment forms an indispensable basis. Competent 

authorities shall consider the intricate interrelationships of climate, geology and geomorphology, 
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water, soils, plants, humans and animals, since they provide the fundamental ecological 

information on which the UGI planning and management process shall be based.  

Components and Facilities of Green Infrastructure: In NHD plan preparation and other urban and 

regional planning process, green infrastructure components and facilities should incorporate plant 

materials known as soft scape or ‟green components‟ with the hard scape or „gray components 

„and arranged by height, color, texture and the way plant materials fit into the environment defines 

the soft scape (MUDH, 2015)  

Green Components: Wherever possible, existing vegetation especially trees should be preserved. 

For planting in all green infrastructure elements, indigenous plant species shall be preferred and 

plants with invasive character shall be avoided. Competent authorities shall select trees and plants 

adaptable for the particular agro climatic zone the city/town is located in and ensure they are 

appropriate to local character, habitats and species  (MUDH, 2015).  

Competent authorities shall ensure that enough space is provided for plants to grow healthy. Type 

and size of plants, especially trees, and the required clearances and spacing etc. shall always be 

appropriate to the space available. Competent authorities shall strongly encourage the planting of 

fruit trees and follow the standards for the amount of fruit trees given for the different UGI elements  

(MUDH, 2015). 

Gray Components: Pavements within green open spaces should be made of permeable materials, 

preferably cobblestones, in order to improve storm water management and groundwater recharge. 

Only access roads and entrances may have impermeable surfaces. Pavements should be of long 

term service with the required comfort and convenience. Competent authorities shall ensure a 

clear, unobstructed path of travel of a minimum width of 1.3 m on all pathways in green open 

spaces (MUDH, 2015).  

Blue Components: Existing water features should be integrated into the green open space 

landscape. Extra installation of water features shall be restricted because of high maintenance 

costs of water features (e.g. fountains, ponds etc.) 

Play Ground: Competent authorities shall ensure that all play facilities are at all times in safe 

condition. Playgrounds should have at least 5 types of play equipment. Playgrounds shall have 

adequate space around the equipments. Pavements on playgrounds should have protective 

surfacing. Playgrounds may include seating area for parents around the play equipments  
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Parking: Competent authorities shall promote „green parking‟ in order to reduce impermeable 

cover. Wherever possible, storm water management practices shall be integrated into parking 

areas. Parking space should be covered to a minimum of 50 % by shade tree (MUDH, 2015).  

To summarize, Green Infrastructure is associated with a variety of environmental, economic, and 

human health benefits, many of which go hand-in-hand with one another. The benefits of green 

infrastructure are particularly accentuated in urban and suburban areas where green space is 

limited and environmental damage is more extensive.  

2.6.5  Development of Open Green Spaces in Communal Housing Areas 

In the Ethiopian urban centres, communal housing facilities include condominium apartments, real 

estates, and private houses were built by associations and the condominium apartments have 

been flourishing in most urban centres of the country in accordance with the Government‟s policy 

to address housing problems since the last 13-14 years(MUDH,2016). All of these types of 

residential areas have some features in common. One of those features common to all of these 

housing facilities is that there are no green spaces allocated to each of the dwellings. The other 

common feature is that they all accommodate many people in relatively smaller spaces. In such 

communal housing facilities, it is important to provide green spaces at easily accessible locations 

to provide informal recreation for the inhabitants of such places(MUDH,2016).  

The most common forms of open green spaces observed in the communal housing areas include 

strips of land left between adjacent blocks of buildings (that should be used for drive ways, walking 

paths, small open spaces left surrounding blocks of buildings, and the relatively larger open 

spaces meant to serve as communal green areas left at median locations in the vicinity of the 

several condominium apartment blocks). These are the green open spaces that need to be 

developed in order to provide the various benefits to be accrued from green spaces(MUDH,2016).  

I.  Benefits of open green spaces around living quarters 

Well developed and managed open green spaces in housing areas provide a variety of interrelated 

social, economic and ecological benefits to the inhabitants as well as for the society at large. Some 

of the most recognised benefits of green spaces around areas built up for human habitation 

include (MUDH,2016). 

A.  Public health and well-being - which can be expressed in the form of increased life expectancy 

and reduced health inequality, improvements in levels of physical activity and health; and 

promotion of psychological health and mental well-being.  
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B. Moreover, the provision of recreational spaces is also believed to contribute to the reduction in 

crime rate and vandalism and to the development of stable communities.  

C. Open green spaces also provide visual breaks within and between residential areas.  

D. Economic growth and investment. This may be in the form of the positive impacts open green 

spaces can make on local economic regeneration, especially for job creation, business start-up, 

increased land values and inward investment. In the Ethiopian context, for instance 

condominium apartment buildings are provided with rooms that can be used for small 

businesses that provide recreational services like cafés, kiosks and small restaurants. Thus 

greening the available space around such service areas greatly enhance business 

opportunities.  

II.  The challenges of green spaces  

Until the development of national urban development policy, out of which the urban greenery and 

beautification strategy has been developed, development of open green spaces has been given 

little attention by the government as well as the urban population itself due to absence of policy 

direction. Subsequently, open green spaces have been neglected and were subjected to various 

challenges. For instance, they were and still being used as waste disposal sites in some places. 

The other more serious and common challenge to the availability and sustainability of open green 

spaces in urban centers of Ethiopia is transfer of a part  or whole of the plot to other land uses 

such as construction for residential or commercial purposes (MUDH,2016). 

2.6.6 Structure Plan Spatial Framework Implementation Guidelines and 

Standards 

Environment: It is one of the major components of the current Structure plan. Environment is a 

broader umbrella of many different issues, green infrastructure, waste management and natural 

resource and earth materials.  The study aims protecting the environment and managing waste, 

hence, the guideline tries to set out quantitative and qualitative   standards and accepted norms to 

achieve these objectives (AAMPPO, 2017). 

Green Infrastructure: is defined as a physical green environment within Addis Ababa city 

boundary. It is a network of multifunctional open space, including formal parks gardens and 

woodlands, green corridors, water ways, street plantation and open courtyard (AAMPPO, 2017). 
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2.7 Summary of Review Literature 

The green infrastructure planning has been given due attention in the preparation of any urban and 

regional planning in Ethiopia. The commitment of the country Ethiopia has been started during  

ratification of international conventions of agenda 21 which was held in Rio de Janeiro Brazil in 

1992, and took a number of initiatives to address its environmental problems, including minimizing 

environmental impacts induced by the urbanization process(FDREEPA,1997). 

Following this, he country introduced a number of legal instruments to help the implementation of 

Agenda 21 at local level. This included the enactment of Article 44 of the country‟s Constitution 

1995 and also established the Ethiopian Environmental Protection Authority in 1995 which is now 

called ministry of environment, forest climate change since 2016.  

Ministry of environment forest and  climate change, ministry of urban development and housing 

and Addis Ababa city administration plan preparation body formulate and enact different manuals, 

norms and standards in different times  how the green infrastructures have been incorporate in any 

urban and regional planning.  

Concerning the case study sites, the  NHD provide enough green spaces and these spaces are 

also available in the existing situation though the NHD proposal  did not define the typologies and 

their land cover proportion. Moreover, the development and management of such green 

infrastructures are neglected due to  lack of responsible body and understanding the benefit as 

well as the value of green infrastructures. 

Even some trees are planted between and in front of condominium buildings, along street side and 

in court yards; most of them did not select appropriate types of plants and have no any 

consideration of the mature size of the trees and shrubs they planted. In most cases, trees and 

shrubs were planted very close to the foundation of the buildings, without using any barrier that 

protects roots of trees from growing to the building.   

There was also considerable variation among the different condominiums and also among the 

occupants in each condominium site with regard to how they managed the open spaces left 

around the building blocks. Some have planted some kind of trees like "Gravillia" while others did 

not at all. Some of them attempted to keep the sites clean while others did not. In some places, the 

open spaces between the condominium buildings were even used as waste disposal site, left open 

and invade by weeds.  
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Therefore, every competent authorities, decision makers, stakeholders, professionals and the 

public at large  should give attention for the green infrastructure components during  proposal , 

implementation and management of  the current as well as upcoming NHD design of condominium 

housing. Specially, the implementation and management of green infrastructures are required 

common cooperation and special attention to make the NHD livable and workable. 

On the other hand, if attention is not given for green infrastructures management even enough 

spaces are provided; the area becomes chaotic, ugly and un pleasant for living working and 

generally affects  the whole environment as well as the public well being at large. 

Therefore, to avert the situation mentioned above there must be common understanding and 

coordination among different stake holders such as urban plan preparation professionals,  

government officials, private consultants, condominium associations and the community at large 

who have a direct and in direct stake for the preparation, implementation and management of 

green infrastructures in neighborhood design  process to make the neighborhood viable, suitable, 

comfort and environmentally sound for living and working.   
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CHAPTER THREE 

3. Research Methodology and Location Description of Study 

Areas 

3.1 Research Methodology  

 3.1.1 Research Design and Method 

In order to achieve the desired objectives of this study, both qualitative and quantitative methods 

were used. For qualitative data a descriptive survey method was more appropriate to describe 

qualitatively while analytical survey methods was used for data that are essentially quantitative in 

nature. The survey research method also allowed a direct and close contact between the 

researcher and the respondents. Based on this consideration case study method was appropriate 

due to the nature of the topic and exhaustively described by interlinking each research steps. 

 

 

 

 

 

 

 

 

    

 

 

Figure 4: Research design flow chart 
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3.1.2 Selection of Case Study Sites 

For this study, three condominium project sites(GerjiI site 1, Gellan site 1 and Lideta site) were 

selected based on two parameters such as location and project phase. First the entire Addis 

Ababa was divided in to centeral, transition and pheriphery (AACA, 2011). Based on this 

classification Lideta site lies on centeral,  Gerji site 1 lies in the transition and Gellan site 1 is lies in 

the  pheriphery zone of the city. 

Concerning the project zone location three time horizone were considered including  condominium 

projects  which already built  and service rendered to residents from 1996-1998 E.C, 1999-2001 

E.C and 2002-2004 E.C. Based on these parameters; Gerji site 1 started 1996 E.C ,Gellan site 1 

started 2000 E.C;and Lideta site started 2003 E.C were seleced as case study in this research.The 

following map shows the location of case study sites. 

 

Figure 5: Location classification map of Addis Ababa; centrality map 

(Source: ORRAMP,2002) 
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3.1.3 Sampling Techniques and Sample Size 

Sampling Techniques: Due to the nature of the topic the sampling techniques used for this study 

was applied both probability and non-probability sampling techniques. In the non-probability 

sampling; purposive (judgemental) sampling was used by focusing on concerned bodies or 

stakeholders who directly involve preparation, implementation and/or management of green 

infrastructures such as  MUDH, AAUPI, AAHDPO, EPA, AABPCDAA, LDURA professionals and 

officials and also condominium housing association  leaders was selected in judgemental sampling 

technique. While, households who are living in the site were selected using probability sampling 

technique namely systematic random sampling was applied. It means to give equal chance for 

those residents who are living in the three sites; the target population were defined based on the 

available buildings and number of households living in each building as mentioned in the sample 

size.  

Sample Size: One individual from officials and two individuals from professionals from each 

organizations mentioned above in the sampling techniques which are total of 18 candidates  and 

two members from association leaders which are 6 in number were  interviewed. Moreover, 10% of 

households were included from each condominium site. Based on this, from Gerji site 3 buildings 

were selected systematically from 28 building and 8 residents were selected randomly; from Gelan 

10 buildings were selected systematically from 98 buildings and 24 residents were selected 

randomly; from Lideta site 6 buildings were selected systematically from 55 buildings and 15 

residents were selected randomly. Totally 19 buildings were included in the sample and 47 

households were interviewed. 

It means, the buildings were arranged and given consecutive numbers. For instance, 1-28 

numbers were given to Gerji1 site buildings,1-98 were given to Gellan1 site and 1-55 numbers 

were given to Lideta site buildings. Considering this assumption, the first building was selected 

randomly then add 10th  value of the first chosen value. Based on this, building number 5 was 

selected randomly in Gerji1. Then 5+10= 15 and 15+10=25.Therefore,building number 5,15 and 25 

were selected and the same application was used in Gellan1 and Lideta site too. 
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3.1.4 Data Type, Sources and Data Collection Tools 

Table 1: Data type, source and data collection tools 

Data Type Data Source Data collection tools 

Primary data Site, Condominium associations 

HH,MUDH,AAUPI,AAHDPO,EPA,AABPCDAA,LDURA 

Observation, 

questionnaire and 

Interview 

Secondary data LDP, NHD, Arial photo, Satellite image, manuals, 

standards, published and unpublished documents and 

websites 

Reading 

.  

 3.1.5 Method of Data Analysis and Presentation 

The data obtained from different sources was analyzed quantitatively and qualitatively. The data 

which was obtained from observations, different officials experts and condominium associations 

and households through interview was analyzed by rephrasing and restating method of qualitative 

analysis; whereas the quantitative data was analyzed quantitatively in the form of percentages in 

the support of Auto CAD and GIS software. Finally, the data was presented in the form of tables, 

maps, photos, figures and text. 

3.2 Location Description 

This part describes the location and characteristics of the selected case study condominium sites  

in Addis Ababa such as Gerji site1, Gellan site 1 and Lideta renewal sites. 

3.2.1 Gerji I Condominium Site 

Gerji 1 Condominium site is found in Bole Sub City Woreda 14 Commonly Known as Gerji "Mebrat 

hayl" condominium which cover total of 4.52 hectare of land and 7.1 km apart from Piassa 

municipality in bird flight. The site is bounded by Gerji EEPC in North East, Condominium Site IV in 

the east, Metec Industry Development Enterprise in the west, different Supermarket and complex 

buildings in the north and different manufacturing and plastic PLCs are found in the north direction.   
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It was the first and pilot condominium project which was launched in 2004 by AAIHDP and have 28 

Building blocks which contain 144 studio classes, 249 one bed rooms, 291 two bed rooms,12 three 

bed rooms totally 696 households are accommodate there. Moreover, 9 communal buildings and 

54 shops are also available. Beside this, the building height of the building ranges from G+2-G+4 . 

 

Figure 6: Location Map of Gerji I condominium site 

( Source: AACA sub city and  woreda administration boundary base map,2011) 

3.2.2 Gellan I Condominium Site 

Gellan I Condominium site is found in Akaki kality Sub City Woreda 04 which cover total of 32.56 

hectare of land 17 km apart from Piassa municipality in bird flight. The site is bounded by Gellan II 

Condominium site in the south, Gellan Condominium Site III in the west , Zenith cosmetic factory in 

the east and Salo Giorgis church in the North. It is found in the  west periphery of Addis Ababa 

which was launched in 2008 by Integrated Housing Development Program.  
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In the site there are 98 Building blocks which contain 429 studio classes, 986 one bed rooms, 769 

two bed rooms,195 three bed rooms totally 2379 households are accommodate there. 

Moreover,12 communal buildings and 306 shops are also available and the building height of the 

site is G+4.  

 

Figure 7: Location Map of Gellan I condominium site 

( Source: AACA sub city and  woreda administration boundary base map,2011) 

3.2.3 Lideta Renewal Condominium Site 

Lideta renewal Condominium site is found in  Lideta  Sub City Woreda 09 which cover total of 26 

hectare of land 2.8 km apart from piassa Municipality in bird flight. The site is bounded by Lideta 

church in the south , Lideta High Court in the  west, Balch hospital in the east and Young Men 

Cristian Association in the north.  
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It is Found in the center of the town and the first renewal condominium project  which was 

launched in 2011by Integrated Housing Development Program. In the site there are 55 Building 

blocks which contain 403 studio classes, 851 one bed rooms, 530 two bed rooms,388 three bed 

rooms totally 2172 households are accommodate there. Moreover,162 shops are also available 

and the building height ranges from G+4-G+7. 

 

Figure 8:Location Map of Lideta condominium site 

( Source: AACA sub city and  woreda administration boundary base map,2011) 
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CHAPTER FOUR 

4. Presentation of Results and Discussion 

4.1 Green Infrastructure Typologies and their Land Cover Proportion of 

the Study Areas 

4.1.1 Gerji I Condominium Site 

4.1.1.1 Green Infrastructure Typologies in the Proposed NHD 

Gerji I condominium site  plan  was prepared in 2004 as the first pilot project by  the AAIHDP with 

the support of GTZ; Since it was the first pilot project  there was no  NHD plan  which prepared  as 

per the planning steps, norms, standards and other basic land use classification such as 

residential, commercial, social service, green and the like  rather simply put housing typologies and 

general open spaces which have been used for car parking, sport field, grass cover, vegetation 

along  road network and in  court yards and footpath.  

Since the site has no NHD plan, it is impossible to classify the available open spaces based on 

green infrastructure typologies. Because the site plan did not define all open spaces in graphical 

design. Moreover the NHD plan has no any written description to define the green typologies and 

how to implement them. Although the site plan did not  define the green typologies in the proposal 

of the site plan,  it is possible to discuss and categorize the green typologies found in the site plan 

by considering their graphical representation which had been put in the site plan.  

According to the site plan observed in its graphical representation, open spaces were proposed 

between building blocks ,following road network, in front of building blocks, square and sport field. 

Moreover, car parking and internal circulation road  and footpath had been provided in the site plan 

yet the surface finish for both car parking, road and footpath were not defined. The following map 

reveal the proposed green infrastructures of the site. 
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Figure 9: Proposed Site plan of Gerji I condominium Site 

(Source: AAHDPO Gerji pilot project study,2004) 

In the above figure seen, letter "A" represents different open spaces found between and in front of  

building blocks, letter "B" represents sport field, letter "C" represent square, letter "D" represent 

foot path, letter "E" represent carriage way and letter "F represent car parking even though  the 

plan did not define the green typologies provide in the site. But it is possible to consider the above 

mentioned spaces green infrastructure typologies which were proposed in the site plan during plan 

preparation.  

Proposed site  plan 
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4.1.1.2 Existing Green Infrastructure Typologies in the Site. 

There are different kind of green infrastructures existed in Gerji I condominium site. These are 

different vegetations, grass, car parking lot, footpath, square green and sport field. The following 

Satiate image describes the existing green infrastructure typologies of the site.  

 

Figure 10:Existing green typologies of Gerji I site 

( Source: Satellite image, 2017) 

The above figure revealed that, there are different kinds of green infrastructures which are existed 

in the site and have been given services. For instance  letter "A" represents different open spaces 

found between and in front of building blocks, letter "B" represents sport field which is not 

developed well , letter "C" represent square green , letter "D" represent cobble stone paved  foot 

path, letter "E" represent cobble stone road and letter "F represent gravel paved car parking. 

Moreover, different trees are available which are planted along the road and in the court yards. To 
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elaborate the available green infrastructure typologies in the site, they are presented in the 

following map with support of field photo captured. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 11:Existing green typologies of Gerji I site 

( Source: Satellite image & Field photo,2017) 

In figure 11 above  the letters  represent the different  green infrastructure typologies exist in Gerji I  

condominium site. For instance, letter E represent cobble stone road, letter B play field, letter A 

represent open space between buildings, letter A" represent grass cover area which is found in the 

court yard, letter C represent square green, letter A' represent grass found between buildings letter 

Represent car parking made of gravel surface letter B' represent sport field covered by weeds and 

tree and letter D represent cobble stone walkway with road side vegetation. The vegetation exist in 
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the site is dominantly covered by "Gravillia whereas road and foot path found in the site are made 

from cobble stone and gravel. 

4.1.1.3 Land Cover Proportion of Green Infrastructure Typologies in the Site 

As explained in figure 13 and 14 in proposed and existing green infrastructure typologies part; this 

condominium site has no land use map and text description which categorize the type of land use  

and their land cover proportion proposed  during the process of NHD planning. However, the site 

has its own site plan which contains floor plan of housing, road network, open spaces between 

building blocks and in front of buildings, square, sport field and road side green which cover a total 

of 4.52 hectare of land.  

Even if the typologies and their land cover proportion of green infrastructure did not define in the 

site plan, it is possible to extract and calculate their land cover proportion of them from the 

provided  open spaces and green components  which were put in the site plan  by considering their 

graphical representation. On the other hand, the available green infrastructure typologies was 

collected during site visit and their land cover proportion was extracted from Google image using 

GIS software..  

As seen in the following map letter A" represents open spaces found  between buildings both in 

proposed and existing map, letter "B" represent sport field in the proposal but it is also open space 

in the existing, letter "C" represent square green in both maps, letter "D" represent  foot path in the 

proposal while part of road in the existing, letter "E" represent road network in both maps and letter 

"F" represent car parking in both maps.  

To elaborate more, the proposed and existing  green infrastructure typologies and their land cover 

proportions is presented in figure 12 and  table 2 below. 
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Figure 12:  Proposed and existing  plan of Gerji I condominium Site 

( Source: AAHDPO Gerji I piolot project study,2004 and Satellite image ,2017) 

 

Table 2: Proposed and existing land use classification 

No Land Use type Area(m2) (%)share 

1 Built up Housing 11480 25.42 

2 Car Parking lot 1885.72 4.17 

3 Walk way of cobble stone 6819.44 15.1 

4  Road carriage way of cobble stone 7853.65 17.39 

5 Square green  84.56 0.18 

6 Sport Field 1931.49 4.23 

7 Open Spaces for grass cover  12329.19 27.30 

8 Open Spaces for vegetation cover 2804.13 6.21 

Total 45161.86 100 

  

EXISTING LAND USE MAP 
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The map and the table above revealed that the land cover consumed by green infrastructure 

accounts for 74.58% from  the total of  4.52 hectare of land which means  26.1% is allocated for 

road side and internal circulation walk way it is made of coble stone, 17.39% is allocated for road 

carriage way it is made of coble stone, 4.17% is allocated for car parking it is made of 30% from 

gravel and 70% from coble stone,4.23% is for sport field, 0.18% is covered by square 

green,16.30% is covered by grass and the rest 6.21% is covered by vegetation along the road side 

and between buildings.  

From these 74.58% of green infrastructures coverage, 36.66% are gray scape which contain car 

parking, walkway and road network made from cobble stones which is pervious structures and 

grey in nature. The rest 37.92% is covered by soft scape which are mentioned in table 2 number 5-

8 . Even if the site has no land use map which categorize the types and their land cover proportion  

of green infrastructures, the site plan as well as the existing situation of the site indicates the green 

infrastructure coverage of Gerji I condominium site is above the national as well as Addis Ababa 

green space standards which  has been set 30% for  green which are soft scape, 30% for road and 

other infrastructures which account 60% for pervious surface and the rest 40% is allocated for  

construction which is hard scape. 

Not only exceeding  the national as well as the Addis Ababa green infrastructure standard total 

coverage, but also above the WHO, MUDH, and AAMPPO per capita proportion of green 

infrastructure which set 9m2 per capita,7m2 and 7m2 respectively .It means 33681.86m2 of land 

which is  consumed by green infrastructures  are divided by total population(696HH*4.2 family 

size) = 2924 population (33681.86/2924)=11.5m2. This indicates that  the per capita share of  green 

infrastructures  are above the standard which set in different manuals as mentioned in the above 

statement . 

Therefore, it is concluded that the green infrastructures proposed in the site plan and available in 

the existing situation is enough and  contribute  the neighborhood becoming  safe, livable comforts 

and environmental friendly for  living and working if it is properly developed and managed. 

In summary, the open spaces provided in the site plan and existing situation of the site are 

identical even if the site plan did not define green typologies and all open  spaces provided in plan 

are existed in the site without any deviation though the implementation and management of such 

spaces are poor. This indicates that  the implementation and management phase of the planning 

process required great attention from all stalk holders to make the neighborhood safe, attractive 

and environmental friendly.  
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4.1.2  Gellan I Condominium Site. 

4.1.2.1 Green Infrastructure Typologies in the Proposed NHD  

Gellan I condominium NHD was prepared in 2007 in the periphery part of south west of Addis 

Ababa City. This Project site has NHD with text description as per  the planning steps and basic 

land use classification. The plan was designed by Tibebu Asefa and Nebyu Yonas with the 

approval of Wondwosen Demerew and AAHDPO was a client which follow up and facilitate the 

process of planning. 

The green infrastructures in the NHD proposal did not define by typologies rather made general 

land use classification such as  commerce, social service, industry, housing and green. Due to this 

reason, the researcher could not identify the green typologies found in the NHD proposal. But  it is 

possible to categorize the proposed green infrastructure typologies by observing their graphic 

representation put on the land use map. Considering the graphic representation put on the map, 

the green infrastructure typologies such as sport field, Children play field, car parking lot, open 

spaces with grass cover, tree plantation along road, between building blocks, court yards and  

roads network including footpath are identified. On the other hand; road network, foot path and car 

parking surface material which were proposed in the NHD also not define neither in the NHD plan 

nor in the written description. Therefore, it is difficult to categorize whether the road, footpath and 

car parking areas were part of green infrastructure in the NHD proposal or not.  

Even if the green infrastructure typologies were not identified in the land use map of NHD 

proposal, it is possible to extract the green infrastructure typologies from their graphical 

representation put  in the NHD  land use map as  indicated in figure 17 below such as sport field, 

grass cover open spaces, children play field, car parking area, road network including foot path, 

vegetation along the road, vegetation between and in front of building and  vegetation in the court 

yards has been identified. For instance, letter "A" represents stadium or sport field, letter "B" 

represents car parking, letter "C" represents green open space provided between buildings, letter 

"D" represents play field with grass cover, letter "E" represents vegetation along the road and letter 

"F" represents road network. 
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Figure 13: Proposed land use plan of Gellan I condominium site 

( Source: AAHDPO Gellan I  NHD study report,2007) 

Even if the typologies of green infrastructures in the above map are not clearly defined based on 

green typology category, enough green spaces were provided in the plan. This indicates that the 

NHD proposal had been given more attention for green infrastructures that used for different 

purpose like car parking, play field, stadium, vegetation, grass cover, court yards, road with foot 

path and open spaces which made the site suitable, comfort and safe for living and working. 
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4.1.2.2. Existing Green Infrastructure Typologies in the Site. 

There are different kind of green infrastructure typologies existed in Gellan I condominium site 

such as different type of trees dominantly covered by "Gravillia", grass cover, car parking lot with 

gravel pavement, open spaces covered by weeds, coble stone road network and walk ways, 

children play field, sport field, road side and court yard green are existed as indicated in the 

following Google image.  

 

Figure 14:Existing green typologies of Gellan site 

( Source: Satellite image, 2017) 
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The above figure revealed that, there are different kinds of green infrastructures which are  

currently existed in the site. For instance, letter "A" represents stadium or sport field but currently 

covered by small trees and weeds, letter "B" represents car parking yet not functional, letter "C" 

represents green open space provided between buildings currently covered by grass and scattered 

vegetation, letter "D" represents play field with grass cover and weeds, letter "E" represents 

vegetation along the road and letter "F" represents road network  and foot path which are made of 

cobble stone. To elaborate the available green infrastructure typologies in the site, they are 

presented in the following map with support of field photo captured. 

 

Figure 15: Existing green typologies of Gellan I site 

( Source: Satellite image& Field photo,2017) 
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In figure 15 above number 1-12 represents the typologies of green infrastructure which are 

currently existed in Gellan I condominium site. These are number one road side vegetation, 

number two cobble stone road, number three green space between building blocks which coved 

weeds, number four cobble stone foot path or walkway, number five court yard covered by grass 

and vegetation, number six vegetation cover, number seven parking lot made of gravel and grass, 

number eight open space and vegetation cover, number nine grass cover between buildings, 

number ten   car parking lot made of gravel and covered by trees and weeds, number eleven 

represent stadium covered by soil and small trees and number twelve children play ground made 

of soil are mentioned. 

4.1.2.3 Land Cover Proportion of Green Infrastructure Typologies in  the Site 

In this part, the land cover proportion of green infrastructure typologies which were proposed 

during plan preparation and the existing green infrastructure coverage was analyzed in comparison 

of the proposed plan and the existing situation. 

Gellan I condominium site has land use map  and text description  which  classify the basic land 

use category and their land cover proportion. However, the green infrastructure coverage is not 

defined clearly rather the land use is classified green, mixed use, housing, industry, road network 

and social service which cover a total of 32.56 hectare of land.  

As seen in the following map, letter "A" represents stadium or sport field but currently covered by 

small trees and weeds, letter "B" represents car parking yet not functional , letter "C" represents 

green open space provided between buildings currently covered by grass and scattered 

vegetation, letter "D" represents play field with grass cover and weeds, letter "E" represents 

vegetation along the road and letter "F" represents road network  and foot path which are made of 

cobble stone.To elaborate more, the proposed and existing  green infrastructure typologies and 

their land cover proportions is presented in figure 16 and  table 3 below. 
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Figure 16:Proposed and existing  plan of Gellan I condominium Site 

( Source: AAHDPO Gellan I NHD study report,2007 and Satellite image, 2017) 

Table 3:Proposed and existing land use classification and its parentage share 

No Land Use Type Area in m2 (%) share 

1 Housing(Built Up) 26400 8.1 

2 Commerce 21004.81 6.45 

3 Social Service 11960.40 3.67 

4 Industry 1517.46 0.46 

5 Road  with walkway 81400 25 

6 Car parking 32832.36 10.1 

7 Stadium/Sport Field/ 9195.71 2.8 

8 Children Play field 101531.78 31.18 

9 Other open Spaces(court yard, street side green and grass 

cover) 

39757.48 12.21 

Total 325600 100 

 

 
 

Proposed land use map 
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Figure 16 and table 3 above revealed that 25% of land is covered by road including walkway, 

10.1% is by car parking ,2.8% is by stadium,31.78 % is covered by children play ground and the 

rest 12.21% of land is covered by other open spaces such as court yard, street side green, and 

grass cover. Totally 81.32% of land is covered by green infrastructure components mentioned 

above including road network and car parking which are made from cobble stone and gravel 

structure because they are  pervious surface which percolate or infiltrate water to the ground.  

From 81.32% of green infrastructure coverage 35.10% is gray scape cover which contain road 

network including walkway and car parking which are made from coble stone and gravel paved 

where as 46.22% is covered by soft scape. This means that the green infrastructure land coverage 

including road and car parking which is 81.32% is above the national as well as Addis Ababa 

green space standards which set  30% for green and 30% for road with  infrastructure and the rest 

40% is allocated for construction.  

The green infrastructures  land coverage  share of the per capita proportion are also above the 

WHO, MUDH and AAMPPO standards which set 9m2,7m2 and 7m2 respectively. It means 

264777.92m2 total of green infrastructures are divided by total population who are living in the site 

(2379HH*4.2 family size)=9992 population (264777.92/9992)=26.49m2. This indicates that land 

cover proportion of  green infrastructures which were proposed in the land use map and currently 

existing in the site are above the standard which set in different manuals mentioned in the above 

statement.  

Therefore, it is concluded that the green infrastructures land cover proportion which were proposed 

in the land use map and available in the existing situation is above enough and contribute the 

neighborhood becoming safe, livable comforts and environmental friendly for living and working if it 

is properly developed and managed. 

Generally, the green infrastructure typologies currently  existed in the site were also proposed 

during NHD preparation though the NHD did not define their type both in land use map as well as 

written description. But the plan was put green typologies in graphical representation on land use 

map. Moreover, the proposed and existing green infrastructure typologies are identical it means 

there is no deviation between the existing and proposed green infrastructure typologies even if the 

spaces are not implemented and managed properly. 
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4.1.3. Lideta Renewal Condominium Site 

4.1.3.1. Green Infrastructure Typologies in the Proposed NHD plan 

Lideta renewal condominium site was prepared in 2011 at the center of the city and it is the first 

renewal condominium project. This project site has NHD with text description following as per 

planning steps using  basic land use classification as well as norms and standards. The NHD was 

prepared and designed by PACE Architects and Engineers PLC with continuous follow up and 

giving valuable comment and feed back of  AAHDPO  and UPI during the process of planning. 

The green infrastructure typologies were better defined when compare to Gerji I and Gellan I 

condominium sites. Even if the NHD did not define clearly all green infrastructure typologies which 

were proposed during the process of planning and put on the land use map; green infrastructure 

typologies such as neighborhood park, green area, children play ground, car parking, open spaces 

with grass cover, tree plantation  along road network and between building blocks court yards, river 

buffers and cobble stone roads and walk way were described both in graphical presentation and 

written description off course the surface finish of car parking lot, road network and walkway did 

not define in the proposal. The following figure shows the proposal land use map of Lideta  

Condominium site.  
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Figure 17: Proposed land use map of Lideta  renewal condominium site 

(Source: AAHDPO Lideta renewal NHD study report,2011) 

The green infrastructures which were proposed and  provided on the plan  as indicated in figure 17 

have significant benefit to make the neighbourhood safe, comfort, suitable and healthy to live and 

work there because important green infrastructure typologies such as neighbourhood park which  

serve as recreation for those who live in the site as well as in the vicinity were proposed.  

In addition to make the site attractive and beauty, green areas, vegetation between buildings and 

along road network, grass, car parking lot, court yards green and children play field were given due 

attention during the process of NHD preparation. For instance letter "A" represent neighbourhood 

park, letter "B" represent river buffers and green, letter "C" car parking, letter "D" green area 

proposed in front of the building, letter "E" represent green area proposed between buildings and 

letter "F" represent road network are mentioned. 
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4.2.3.2 Existing Green Infrastructure Typologies in the Site. 

In Lideta renewal condominium site, there are different kind of green infrastructures currently 

existed in the site. These are vegetations, grass cover, car parking lot with gravel finish, open 

spaces, cobble stone road and walkway, play field, neighborhood Park, river buffers, road side and 

court yard green are  mentioned  as seen in the following Google image. 

  

Figure 18: Existing green typologies of Lideta site 

( Source: Satellite image, 2017) 
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The above figure revealed that, there are different kinds of green infrastructures which are  

currently existed in the site and give recreational, parking and other services. For instance letter 

"A" represent neighbourhood park, letter "B" represent river buffers and green, letter "C" represent  

car parking, letter "D" represent  green area which were proposed during plan proposal  in front of 

the building but now it is changed in to gravel paved car parking, letter "E" represent green area 

proposed between buildings and letter "F" represent road network are mentioned. 

To elaborate the available green infrastructure typologies in the site, they are presented in the 

following map with support of field photo captured. 

 

Figure 19:Existing green typologies of Lideta renewal site 

( Source: Satellite image& Field photo,2017) 
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In figure 19 above number 1-12 represents the typologies of green infrastructure which are 

currently existed in Lideta renewal condominium site. Number one walkway made of gravel, 

number two neighbourhood park with sitting benches, number three vegetation between building 

blocks, number four grass cover between building blocks, number five walkway made of cobble 

stone, number six car parking lot made of gravel, number seven mini parking made of cobble stone  

and grass, number eight river buffer covered by grass and trees, number nine grass cover children 

play field, number ten median green, number eleven represent road side green and number twelve 

cobble stone road. 

4.1.3.3 Land Cover Proportion of Green Infrastructure Typologies  in the Site 

In this part, the land cover proportion of green infrastructure typologies which were proposed 

during plan preparation and the existing green infrastructure coverage was analyzed in comparison 

of the proposed plan and the existing situation. 

This condominium site has land use map which contain the major land uses such as mixed use for 

lease, reserved for elementary school, condominium, administration, social service, green for play 

ground and park.  Even if, all green infrastructure typologies land cover proportion  did not define 

clearly as Gerji I and Gellan I condominium sites, it is possible to calculate the green infrastructure 

typologies land cover proportion by considering the graphical representation put on the land use 

map and the existing situation. 

Based on the land use map graphical representation and the existing situation observed the green 

infrastructure typologies such as children play field, car parking, street side  green, court yard open 

spaces, neighbourhood park, river buffer, road median green, cobble stone paved roads and walk 

way which are made from gravel and cobble stone are identified. 

Therefore, by calculating each typologies of green infrastructure land cover proportion from the 

total 26 hectare of land the percentage share of each green infrastructures are compare, the 

national as well as Addis Ababa green infrastructure standards as whole and the per capita of 

green share of the existed population in the site. Therefore, the following  proposed and existing 

land use map and the table shows the land cover proportion of green infrastructure typologies of 

Lideta renewal condominium site. 
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Figure 20: Proposed and existing land use plan of Lideta renewal  condominium site 

( Source: AAHDPO Lideta renewal NHD study report,2011 & Satellite image,2017) 

Table 4:proposed and existing land use classification and its parentage share 

No Land Use Type Area in m2 (%) share 

1 Housing(Built Up) 16432 6.32 

2 Commerce 38105.18 14.65 

3 Social Service 17408.61 6.70 

4 Administration 8633.97 3.32 

5 Road made of coble stone including walkway 65000 25 

6 Car parking made of gravel and cobble stone 13576.48 5.22 

7 Neighborhood park 12192.04 4.68 

8 Green and river buffer 10803.27 4.15 

9 Play Field 13257.45 5.10 

10 Other open Spaces(court yard, street side and  

median green and grass) 

64636 24.86 

Total 260000 100 
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Figure 20 and table 4 above revealed that 25% is covered by road including walkway, 5.22% land 

is covered by car parking, 4.68% is by Neighborhood park, 4.15% is by green and river buffer, and 

5.10% is covered by play field and 24.86% of land is covered by other open spaces such as court 

yard, street side and median green and grass. Totally 69.01% of land is covered by green 

infrastructure typologies. From 69.01% of green infrastructure typologies 30.22% of land is 

covered by gray scape which is pervious surface and 38.79% is covered by soft scape which are 

mentioned in table 4 number 7-10 above.      

Generally, the total non built area or green infrastructures land cover proportion of Lideta renewal 

condominium site which is 69.01% is above the national and Addis Ababa green space standards 

which set 30% for green, 30% for road and the rest 40% should allocate for construction. 

Moreover, the green infrastructures share of the per capita proportion is also above the different  

standards. It means165909.40m2  green infrastructures are divided by total population(2172HH*4.2 

family size)=9123 population (165909.40m2/9123)=18.58m2.. 

This indicates that the available green infrastructures in the study area is above the standard which 

set in different manuals. For instance the new Master plan of Addis Ababa currently set 7m2 per 

head of green should be provided in the city and WHO sets 9m2 per head of green should be 

provided to make the city as well as the neighborhood safe, livable comforts and environmental 

friendly for  human as well as balancing the nature. 

Therefore, it is concluded that the green infrastructures land cover proportion which were proposed 

in the land use map and available in the existing situation is above enough and contribute the 

neighborhood becoming safe, livable comforts and environmental friendly for living and working if it 

is properly developed and managed. 

Generally, the green infrastructure typologies currently existed in the site were also proposed 

during NHD preparation though the NHD did not define all  type of green infrastructures both in 

land use map as well as written description. But the plan was put green typologies in graphical 

representation on land use map. Moreover, the proposed and existing green infrastructure 

typologies are identical it means there is no deviation between the existing and proposed green 

infrastructure typologies even if 0.58 % of green area was changed to car parking because the 

changed car parking which is made of gravel  is still part of green infrastructure. 
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4.2  Implementation and Management of Green Infrastructures in the 

Study Areas. 

Urban green infrastructure shall be managed and administered in the interests of the local 

community and shall address its needs. It means the long-term collective interests of the local 

community shall be prioritized over the interests of any specific interest group or sector of society; 

and the long-term perspective that takes into account the interests of future generations, shall be 

adopted(MUDH,2015).  

UGI shall be managed in accordance with environmentally sustainable measures. Its design 

should promote biodiversity and nature conservation.All levels and sectors of government should 

cooperate and coordinate in the utilization of available resources for the acquisition and 

development of green open spaces. In order to enhance UGI for sustainable urban development, 

knowledge about ecological processes operating within the urban environment forms an 

indispensable basis(MUDH,2015).  

Taking into consideration of the above concept, the Implementation level and management 

strategies of green infrastructures has been conducted in the study areas are discussed in each 

study area. 

4.2.1 Gerji I Condominium Site 

4.2.1.1. Implementation Level of Green Infrastructures 

Concerning the implementation of green infrastructures all open spaces which were put in the site 

plan such as sport field , car parking, road network, road side green, square green, open spaces 

found between and in front of buildings and children play ground have been 100%  available  as 

explained in the proposed and existing land use coverage of green infrastructures of Gerji I site.  

This means all spaces which were proposed during the design phase are available in space wise 

without plan violation has been committed although the management is poor as explained here 

under. 

4.2.1.2 Management Strategies of Green Infrastructure 

Even if the space of green infrastructures are reserved according to the site plan proposal, the 

management of green infrastructures which are existing in the site such as sport field, play field, 
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green along the road and between buildings are poor due to lack of responsible body and 

negligence to develop the spaces for appropriate use based on knowledge and understanding of 

the value and nature of green infrastructures using different techniques like selecting trees, 

planting, watering and pruning. 

Photo collected from the field  during site visit shows that  80% of the green infrastructures are not 

developed and managed properly based on the plan proposal  rather planting trees in haphazard 

way without considering plant biology ,did not selected appropriate types of plants and have any 

consideration of the mature size of the trees and shrubs they planted. Only 20% of green 

infrastructures such as road network, walkway and square green are developed and managed to 

give the required purpose. 

Moreover, two condominium association leaders and 92% of residents which were interviewee  

responded that; there is no any kind of coordination and cooperation among the association and 

the residents  to develop and properly managed green infrastructures spaces.  

Due to this reason, the available open spaces are not developed and managed well. Although  

trees are  planted along the street, in court yards  and in front of the buildings; 90% of the trees are 

deciduous which means the leaves of the trees are often flawing on the ground space, the height 

goes beyond buildings and these made the area become dirty and challenging to clean every day 

as confirming during site visit, association leaders and residents response. Because the plants are 

not selected scientifically by checking their nature and the environment they adapted.  
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Figure 21:  Green infrastructure management of Gerji I site 

(Source: Satellite image& Field photo,2017) 

Figure 21above revealed that, the existing green infrastructures are not properly managed and it 

made the site un pleasant and ugly. For instance, photo1 indicates pill of soil, photo 2 shows waste 

disposal, photo 3 shows street side trees but not pruning, photo 4 shows square green and it is in 

good condition, photo 5 and 6 respectively show dry spaces which are not covered by grass and 

other vegetation.  

In summary, the green infrastructure management of Gerji I condominium site is poor although the 

spaces are reserved according to the site plan proposal and have been implemented without plan 

violation.  
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4.2.2 Gellan I Condominium Site 

4.2.2.1. Implementation Level of Green Infrastructures 

All open spaces which were put in the land use map  such as stadium, car parking, road network, 

road side green, children play field, open spaces found between and in front of buildings and court 

yard has been 100% implemented as explained in land use coverage of green infrastructures.  

It indicates that the green infrastructures which were proposed in the land use map during NHD 

preparation is currently exist in the site and all green infrastructures are preserved fully without 

plan violation is committed though the management are poor. 

4.2.2.2 Management Strategies of Green Infrastructures. 

Even if the space of green infrastructures are reserved according to the land use plan proposal of 

NHD preparation; the management strategies of green infrastructures which are existing in the site 

such as stadium, car parking, road side green, children play field, open spaces found between and 

in front of buildings and court yards are poor due to lack of responsible body and negligence to 

develop the spaces for appropriate use based on knowledge and understanding of the value and 

nature of green infrastructures using different techniques like selecting trees, planting, watering 

and pruning. 

Photo collected from the field  during site visit shows that 96% of the green infrastructures are not 

developed and managed properly based on the plan proposal rather planting trees in haphazard 

way along the road and between buildings without considering plant biology, did not selected 

appropriate types of plants and have any consideration of the mature size of the trees and shrubs 

they planted. Only 4% of green infrastructures such as road side green along the main road and  

the cobble stone are properly developed and managed to give the required purpose. 

According to two condominium association leaders and 95% of residents which were interviewed  

responded that; there is no any kind of coordination and cooperation among the association and 

the residents to develop and properly managed green infrastructures spaces which exist in the site 

and no one is responsible and accountable. That is why, the available open spaces are not 

developed and managed well. Although trees are planted haphazardly along the street, in court 

yards  and in front of the buildings;96% of the trees are dominated by one species trees these are 

"Gravillia" because the plants are not selected scientifically by checking their nature and the 

environment they adapted.  
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Moreover, Absence of responsible body to mobilize the community to developed the spaces, 

negligence of all concerned body in common properties, lack of knowledge and understanding 

about the value and benefit of green infrastructures, shortage of water to watering the seedlings 

and planted trees and lack of finance are the major contributors for improper management of  

green infrastructures  which are available in the condominium site. 

Generally 96% of green infrastructures which exist in site are not developed and managed properly  

for the desired purpose which were set in the land use proposal of NHD and covered by 

unnecessary weeds, soils and solid wastes which made the site un pleasant and ugly for residents 

to live and work properly as indicated in figure 22 below. 

 

Figure 22:Green infrastructure management of Gellan condominium site 

(Source: Satellite image& Field photo,2017) 

Figure 22 above revealed that, how existing spaces are managed and for what purpose the spaces 

are currently used. For instance, photo1indicates some trees with dry grass, photo2 shows 
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scattered trees, photo3 shows cloth drying with weed cover, photo4 shows car parking, photo5 

shows street side trees, photo6 waste disposal, photo7 car parking with weed cover and photo8 

shows an managed open spaces.  

In summary, the green infrastructure management of Gellan  I condominium site is  extremely poor 

compare to the above mentioned Gerji I condominium site as seen from photo 1 to 8 above though 

the green infrastructure spaces are reserved in line with land use map which were proposed in 

NHD. 

4.2.3 Lideta Renewal  Condominium Site 

4.2.3.1 Implementation Level of Green Infrastructures 

99.42% green infrastructure spaces which were put in the land use map of the NHD such as 

neighbourhood park, car parking, road network, walkway, road side and median green ,river buffer, 

children play field, open spaces found between and in front of buildings and court yards  are 

implemented in line with the land use map. On the other hand 0.58% of green area from the total  

green infrastructures were changed in to car parking as indicated in the following land use map  

and Google image. 

 

Figure 23: Land use change map of Lideta renewal  condominium site 

(Source: AAHDPO Lideta renewal NHD study report,2011,  Satellite image & field photo,2017 ) 
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Even though 0.58% of  green area is changed to car parking as revealed in figure 23 above, the 

land use change made from green to car parking did not change green infrastructures concept. 

Because the surface finish of the car parking is gravel and made the area porous surface which is 

green infrastructure components as indicated figure 23 photograph taken from the field during site 

visit. 

Generally, it is concluded that the green infrastructure spaces which were proposed and put in the 

land use map during NHD preparation are reserved and implemented accordingly even 0.58% of 

green is changed in to car parking, the change is insignificant. On the other hand it reduces the 

land cover proportion of soft scape and per capita share of green which deter the surrounding 

building blocks attractiveness and safety.   

4.2.2.2 Management Strategies of Green Infrastructures. 

Since Lideta condominium site is the first renewal condominium project which has been prepared 

at the centre of the city, the city government as well as concerned bodies and urban professionals 

are involved in the process of NHD plan preparation Thus the NHD land use map were given more 

attention for green infrastructures and the document clearly mention each stake holders duty and 

responsibility by describing who is  doing what and how to perform it. 

The managing strategies for those available green infrastructures are also better and well 

developed compare to the aforementioned two case study areas such as Gerji I and Gellan  

condominium sites. The data collected from field observation, condominium association and 

residents confirm that; there is good coordination ,cooperation, understanding and responsibility  to 

developed  and properly managed the available green infrastructure spaces. 

Specially the neighbourhood park as well as  two small green areas which cover total 15133.34m2 

(9.15%) of land from total green infrastructures are properly developed and managed by Lideta 

sub city beautification park and cemetery development and administration agency. While 

researcher confirmed during site visit, the above mentioned green infrastructures namely 

neighbourhood park and green areas currently giving recreational service to the condominium site 

residents as well as those who live in the vicinity. Because these areas are covered by grasses, 

vegetations and  provided by other recreational elements like walk way and sitting benches with  

proper watering and pruning  of  grass as well as different vegetations. 

Moreover, 50% of car parking have been rendered service by covering gravel finish  and  the other 

green infrastructures namely play field, walkway, court yards ,street side green and river buffer are 

properly developed and managed. This make the site attractive and comfort for living, working and 
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recreating in the site. Figure 24  and 29 below revealed that the management of neighbourhood 

park, green spaces, car parking and court yard spaces found between buildings. 

 

Figure 24: Well  developed & managed park map& photo 

(Source: AAHDPO Lideta renewal NHD study report,2011&Field Photo,2017) 
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Figure 25:: Well  developed & managed car parking& court yard spaces 

On the other hand  around 15% of green infrastructures are not properly developed and managed 

and used in the opposite of the required purpose. For instance court yards found between 

buildings are currently used for dust bin and foot path is not properly paved to facilitate passengers 

to walk around.    

 

 

 

 

 

 

 

 

Figure 26:Improper management of  court yard spaces& street side green 
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In general, the implementation level of green infrastructure spaces which were proposed in the site 

plan as well as land use map of the three case study areas namely Gerji I, Gellan I and Lideta 

condominium sites are100% existed and reserved in the site except 0.58% of green area is 

changed to car parking in Lideta renewal site in space wise. Whereas, the development and  

management of such spaces are poor due to lack of responsible body and negligence of stake 

holders particulary in Gerji and Gellan Condominium sites. On the other hand the existing green 

infrastructures are well developed and managed in Lideta renewal condominium site compare to 

Gerji I and Gellan condominium sites.  

Totally the proposal phase of the NHD had been given due attention for open spaces even if the 

typologies and their land cover proportion did not define in the land use map as well as in the text 

description. Beside this there is an improvement in clarifying land use components in the NHD 

proposal from the first pilot project namely Gerji to Gellan and from Gellan to Lideta.  

To put hierarchal order of the green infrastructures proposal clarification and management level of 

the three case study sites from better to bad is; Lidet takes the first rank, Gerji I second rank and 

Gellan is the last as indicated the graphical representation below. 

4.3 Respondents Analysis on the Study Areas 

4.3.1 Officials and Professionals Response on the three Study Sites 

In this regard one official and two professionals from concerned organization such as MUDH, 

AAHDPO, UPI, LDURA, EPA and BPCDAA totally15 candidates were interviewed focusing on 

their understanding, responsibility and duty about NHD plan preparation, implementation and 

management of green infrastructures in condominium housing of Addis Ababa in general. 

4.3.1.1 General Understanding of Green Infrastructures by Professionals and 

Officials 

According to the interviewee,80% of the candidates have clear understanding about green 

infrastructure typologies and their benefit where as the rest 20% considered green infrastructures 

are the only soft scape such as open spaces, grass cover, vegetation and green areas by 

excluding pervious surfaces such as car parking, road and walk ways of cobble stone or gravel 

material finish which infiltrated water to the ground.  
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This indicates that, there is no common understanding about the concept and typologies of  green 

infrastructures among professionals and officials which  leads conflict of interest in the process of 

green infrastructures planning of NHD. The professionals and officials understanding also vary in 

field of study and the organization they work. For instance, Urban planners and environmentalists 

who work in MUDH,UPI and LDURA and involve in the process of NHD plan preparation have 

better understanding than those who did not involve such process. 

Therefore, consecutive training and awareness creation to those directly or indirectly involved 

professionals and officials of the concerned organization will be given to minimize the gap of 

understanding between them to undertaking smooth flaw in the process of NHD plan preparation 

on green infrastructures. 

4.3.1.2 Responsibility and Duty of  Professionals and Officials 

The responsibility and duty of officials and professionals who work in the above mentioned 

organizations concerning NHD plan preparation of green infrastructures are vary based on mission 

of the establishment of the organization. For instance, MUDH is responsible for preparing manuals 

and standards how to provide green infrastructures in urban regional planning are undertaken in 

urban area and given training and awareness creation to those concerned body from initial up to 

final stage of planning process while UPI and AAHDPO are involved directly and directly in the 

NHD plan preparation as well as following implementation of green infrastructures. 

On the other hand, the EPA and BPCDAA are responsible on take over allocated sites for green 

infrastructure and developed and managed them in collaboration with condominium association 

and residents to made the site comfortable, attractive and liveable for all. 

However, according to data collected from the field and respondents reply, the management phase 

of the plan specially the two selected case study sites such as Gerji and Gellan are not developed 

and managed well because nobody is responsible and accountable due to negligence, lack of 

enforcement and awareness. 

Finally what the respondents stress is that ,there must be coordination among plan making and 

implementer body by clearly demarcating their duty and responsibility in support of rules. It means 

that, the plan making body should deliver the proposed green infrastructure sites with clear 

explanation about the typologies and how to developed them. And the implementer body should 

over take site with budget support in collaboration with condominium association and residents as 

soon as the project is launched. 
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This indicates that,  there is no any kind of coordination among plan making and implementer body 

as well as beneficiaries to implemented, developed and managed the green infrastructures for the 

desired purpose of the condominium sites but it requires intervention to minimize the gap and 

awareness limitation by concerned body. 

4.3.2 Condominium Associations Response on the three Sites  

According to condominium association leaders response, 66.66% of respondents have no clear 

understanding about green infrastructures typologies and the benefit of them. To those 

respondents green infrastructures are only vegetation which are  found in the site. Moreover, no 

one can understand and have no knowledge to develop and manage the available green 

infrastructures are the responsibility and duty of them. But they assume themselves they elected to 

register home owners, collect revenue from different services like car parking, communal house 

rent, making agreement between  rented and renter.  

On the other hand,33.44% of respondents who live in Lideta condominium site have better 

understanding and take their responsibility and duty to develop and manage green infrastructures  

by mobilizing the condominium residents in collaboration with sub city and woreda concerned 

body. That is why the development and management of green infrastructures are well done 

compare to the other two case study condominium sites such as Gerji and Gellan. 

This shows that there is knowledge and understanding gap among condominium association 

leaders who live in different sites for undertaken their responsibility and duty for developing and 

managing green infrastructures. In addition to these, there was no any kind of  experience sharing  

has been conducted among condominium associations which require intervention to learn each 

other and create common understanding  in minimizing the gap. 

4.3.3 Residents Response on the three Sites    

Although the researcher were intended to interview 47 residents, 36( 76.5%) of the residents were 

interviewed successfully while 11(23.5%) of respondents were not volunteer to answer the given 

questions due to un trust and afraid of their saying. From those interviewed residents 30(83.67%) 

have no any idea and understanding about green infrastructure and their benefit. Moreover, the 

residents not worry whether the green infrastructures are developed and managed or not. 

According to them, they are sensitive and complain about water and electricity. If these two utilities 

are fulfilled and their own house are functional, they do not  bother about the rest function. 
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This indicates that, there must be continuous and coordinated awareness creation  forum  will be 

given to those condominium residents about green infrastructures and their benefit to internalize 

they are important and necessary functions for making the neighbourhood safe, comfortable, and 

suitable for living and working. And also shaping the residents to participate in green infrastructure 

development and management as well as asking question when plan violation is occurred.  

In summary, to alleviate the above mentioned problems occurred among different stakeholders 

and minimize understanding, responsibility and duty ambiguity, the government should give 

continuous follow up and awareness creation to those concerned bodies, while the professionals 

should defined the green infrastructure typologies and how to implemented during NHD plan 

preparation phase and try to follow up and implement accordingly. Moreover, condominium 

association should mobilize the residents in collaboration with implementer body and the residents 

should participate in developing and managing the green infrastructures of their site to made the 

neighbourhood  become environmental friendly, comfort and suitable for living and working. 

4.4 Summary of Major Findings and Discussions 

The green infrastructures and their planning process assessment in the selected case study areas 

namely Gerji I, Gellan I and Lideta condominium sites of green infrastructure typologies, land cover 

proportion of each GI typologies, implementation and management strategies of green 

infrastructures  were discussed  and draw the following major findings. 

4.4.1 Green Infrastructure Typologies 

The green infrastructure typologies which had been proposed in the site plan as well as the land 

use map of NHD in the three selected case study sites didn't define clearly rather putting in general 

terms like open space in Gerji I, green area in Gellan and park and green in Lideta site. Whereas 

green infrastructure typologies namely sport field, children play field, court yards space, street side 

and median  green, vegetation between and in front of buildings, grass cover open space,  gravel 

finish car parking and cobble stone road including walk ways are existing  commonly in the three  

case study sites. While neighbourhood park and river buffer green infrastructures are exist only in 

Lideta site and sport field is existing in Gellan I site.  

4.4.2 Green Infrastructure Typologies Land Cover and their Proportion 

Concerning the land cover proportion of green infrastructures;74.58% of land is covered by green 

infrastructures in Gerji I site. From this 37.92% is soft scape such as square green, sport field, 
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grass and vegetation the rest 36.66% is covered by gray scape namely car parking and road 

network including walkway which made from cobble stone and gravel pavement. This proportion is 

above the standard set in different manuals and the per capita green share is 11.5m2 . 

81.32% of land is covered by green infrastructures in Gellan  I site. From this 46.22% is soft scape 

such as sport field, children play ground, grass, court yards and street side vegetation the rest 

35.10% is covered by gray scape namely car parking and road network including walkway which 

made from cobble stone and gravel pavement. This proportion also above the standard and the 

per capita green share is26.49m2 . 

69.01% of land is covered by green infrastructures in Lideta renewal site. From this 38.79% is soft 

scape such as  neighbourhood park, river buffer, children play  field, grass, court yards street side 

and median green, vegetation and the rest 30.22% is covered by gray scape namely car parking 

and road network including walkway which made from cobble stone and gravel pavement. This 

proportion also above the standard and the per capita green share is18.58m2. 

4.4.3 Implementation and Management Strategies of Green Infrastructures  

Though the visual inspection on the implementation of green infrastructures; significant number of 

open spaces or green infrastructures which were put in the site plan as well as in the land use map 

of NHD is reserved in the existing situation in the three sites except 0.58% of green from total 

green infrastructure is changed to car parking in Lideta site. But still the green infrastructures 

concept did not t change because the car parking is made from cobble stone and gravel pavement 

which are pervious surface and it is part of gray scape. 

Concerning management strategies; most of soft scape green infrastructures which exist in the two 

sites such as Gerji and Gellan are not well developed and managed even trees are planted along 

the street between buildings and square they are planted arbitrarily without considering plant 

species and their benefit that is why in the three sites one species tree namely "Gravillia" is 

dominated. On the other hand, 8.85% of green infrastructures such as neighborhood park, river  

buffer and court yards found between buildings are well developed in Lideta site and the gray 

scapes namely road including foot path are well developed in Lideta and Gerji site .  
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4.4.4 Major findings  drawn from the discussion: 

 The site plan as well as the land use map of NHD did not  define green typologies clearly;  

 The land cover proportion of green infrastructure typologies did not describe in the NHD text 

description; 

 The implementation and management strategies did not clarify how to manage and develop; 

 96% of soft scape green infrastructures in Gerji and Gellan site are not well developed and 

managed; 

 Two green spaces currently used for waste disposal  in Gellan condominium site; 

 The planted trees are not selected scientifically and planted arbitrarily; 

 There is no responsible body to develop and manage green infrastructures; 

 There is no follow up and monitoring activities undertaken for proper implementation and 

management of green infrastructures by concerned body.  

 There is no coordination between condominium association and residents to develop and 

manage green infrastructures; 

 There is no common understanding of green infrastructures among  stake holders; 

 Condominium residents do not consider green infrastructures as important land use; 

 85% of stake holders did not consider pervious surfaces or gray scapes as green 

infrastructures. 
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CHAPTER FIVE 

5. Conclusion and Recommendation 

5.1 Conclusion 

In this study, green infrastructures and their planning process exclusively typologies, land cover 

proportion of such green infrastructures, implementation and management strategies were 

assessed and discussed in the selected three study condominium sites of Addis Ababa such as 

Gerji I, Gellan I and Lideta renewal condominium sites which cover 4.5 hectare, 32.5 hectare and 

26 hectare of land respectively. 

The green infrastructure typologies and their land cover proportion did not  define neither the site 

plan nor the land use map and text description of NHD but simply put as general name like open 

space and green areas. Where as green infrastructure typologies namely sport field, children play 

ground, court yards space, street side and median green, vegetation between and in front of 

buildings, grass cover open space, gravel pavement car parking and cobble stone road including 

foot path are existed commonly in the three  study sites. 

Regarding land cover and their proportion; 74.58%, 81.32% and 69.01% of land is covered by  

green infrastructures with 11.5m2,26.49m2 and 18.58m2 per capita share in Gerji I Gellan I and 

Lideta renewal condominium sites respectively. This indicates that the geen infrastructure which 

were proposed during NHD preparation and currently exist in the site are  above the international, 

national as well as local green infrastructures standard which set 7m2 and 9m2 AAMPPO and 

WHO manuals respectively. 

Concerning implementation and management strategies of green infrastructures; 100% of green 

infrastructures  which were put in the site plan as well as in the land use map of NHD are reserved  

in space wise  and put as open space in the existing situation according to the proposal of the 

NHD  in the three sites except 0.58% of green from total green infrastructure is changed to car 

parking in Lideta site. 

On the other hand, 96% of soft scape green infrastructures which exist in the two sites  in Gerji and 

Gellan are not well developed and managed. But 8.85% of green infrastructures such as 

neighborhood park, river buffer and court yards found between buildings are well developed in 

Lideta site and the gray scapes namely road including foot path are also well developed in Lideta 

and Gerji site . 



 

 

65 

 

Generally, the research proved that the NHD had provided enough green infrastructures in the 

planning phase and such spaces has been reserved in the site even if  the spaces are not properly  

developed and managed. This indicates that, the proposal phase of the NHD had been given 

attention for the provision of green infrastructures. But the implementation and management phase 

requires great attention and coordination among stake holders who have a direct and/or indirect 

responsibility and duty for proper implementation and management of such infrastructure. 

5.2  Recommendations 

As it is discussed above in the summary of findings, there are many issues which require 

improvement in green infrastructures planning process of the existing as well as the forthcoming 

NHD preparation of condominium projects such as proposal, implementation and management of 

such space to make the neighbourhood comfortable, suitable and environmentally safe for living 

and working.  

Hence, the following recommendations are suggested to those who have a direct and indirect 

responsible and involved organization of the city administration and other private consultants, 

individuals and think thank groups in the process of NHD preparation on condominium projects 

from initial to final stage of the plan. 

Proposal Phase  

 The NHD  plan preparation team should clearly define the green infrastructure typologies in the 

land use map; 

 The land cover proportion of each green infrastructure typologies should be described in the 

document clearly; 

 The implementation strategy should clearly define each stake holders' responsibility, duty and 

the required budget and source of it  for proper implementation of green infrastructures; 

 The type of trees and its character to be planted in the site should define both in graphical and 

text description. 

 The gray scape surface finish should clearly describe in text description.  

 Continuous capacity building training and awareness creation  program should be  given to 

officials and professionals to minimize concept gap; 
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 The plan should present to concerned stake holders and community to create common 

understanding; 

Implementation and Management Phase 

 The proposed  green infrastructure spaces should deliver clearly to concerned body; 

 Continuous follow up and monitoring activities should be done; 

 Awareness creation program should be given to the community; 

 There must be coordination among plan preparation and implementer body;  

 Enough budget should allocate to develop the green infrastructure spaces; 

 The condominium association should mobilize the community to develop the area; 

 The condominium association should coordinate with plan implementer body; 

 Gardeners should be employed to watering, pruning and make over all protection for the space; 

 The community should participate for developing the neighborhood green infrastructures; 

 Botanist or environmentalist should be involved during selection and planting trees. 
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Appendix 

A. Data collection checklist  

Typologies of green infrastructure available in the site------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------- 
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Total green  infrastructure coverage of the site---------------------------------------------------------- 

The existing condition of the available green infrastructures---------------------------------------- 

Green infrastructures Management system of the sites------------------------------------------------- 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

B. Questionnaire for the Officials and Professionals 

The main purpose of this questionnaire is to gather necessary information about urban green 

infrastructure planning process on condominium housing projects in Addis Ababa and provide valid 

recommendation how to incorporate, implement and manage the existing as well as the upcoming 

green infrastructures planning. Therefore, your honest, precise and clear responses will be 

contributed for success and validity of the study. So, you are kindly requested to provide brief and 
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correct response by listing for the following open ended and chose for closed questionnaires. 

Thank you for your polite cooperation  

Personal information 

Sex: --------------- Office Name------------------------------------ Academic status: -----------

Profession --------------------------------------       Position: -------------------------------------  

            Detail information 

I. Proposal Phase 

1. For how long you have been working in the current position?  

     A. <2    B. 2-4     C. 4-6      D. >6 

2. . Do you have knowledge and understanding about green infrastructures?  

                            A. Yes                           B. No            

     If “Yes” which components are green infrastructures for you? A. vegetation    B. Grass     C. 

Open spaces    D. Trees    E. Pervious surfaces F. All 

3.  Do you participate in  plan  preparation of Local development plan and/or Neighborhood 

design,? 

                              A. Yes                                B. No 

     If “Yes” what has been confronting in the process of  urban green infrastructure planning  in    

NHD of condominium Housing?------------------------------------------------------------------------------------- 

4. Do you think green infrastructures are considered as basic land use component and considering 

basic norms and standards  in NHD proposal?   

                         A. Yes                               B. No 

      If "Yes" how is it manifested? ---------------------------------------------    If “No” what are the 

reasons? -----------------------------------------------------------------     

5. Do you think enough green infrastructures are available in condominium sites?   

                                   A. Yes                       B. No 

       If “No” for question 5 where the problems create? 

        A. During NHD proposal phase   B. During implementation   C. During Management      D. All  

             E. A&B    F. A&C     G B&C 

 

 II. Implementation phase 

6. Do you think the Green Infrastructures components are implemented based on NHD proposal in 

condominium sites?                   A. Yes             B. No 

    If “No” to which land use the Green Infrastructures are changed?  
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      A. Housing       B. Car parking     C. Social service       D.   Waste Disposal      E. Street and 

walkway      F. All 

7. How do rate the gap of green infrastructures implementation ? 

          A. <25%              B. 25%-50%           C. 51%-75            D. >75% 

8.  Do you think the land use change is plan violation?       A. Yes                        B. No 

  If "Yes" what are the consequences you observed on the land use change? -------------------------- 

9. What are the major opportunities and challenges to improve and provide green infrastructure in 

the upcoming condominium projects? 

Opportunities------------------------------------------------------------------------------------------------------------ 

Challenges--------------------------------------------------------------------------------------------------------------- 

III. Management phase 

10.Is your organization properly exercising its responsibility regarding improving green 

infrastructure and creating livable and conducive urban environment at Neighborhood level? 

If “Yes” how?-------------------------------------------------------------------------------------------------------------- 

if “No” why?--------------------------------------------------------------------------------------------------------------- 

11. What is  expected from your institution and you as professional/official/ to give attention and 

developing green infrastructure at neighborhood level?------------------------------------------------------- 

12. Which  organizations are responsible for developing green infrastructures in condominium 

sites? Write by order according to degree of responsibility. 

        1. -------------------------------------------   2. ----------------------------------- 3. ------------------------------- 

        4. ------------------------------------------.   5. ----------------------------------   6. ----------------------------- 

13.To make neighborhoods are safe, comfort, healthy living and working environment what will be 

done  in the existing and upcoming condominium projects  and what  will be expected? 

     From government-----------------------------------------------------------------------------------------------------

From professionals --------------------------------------------------------------------------------------------------

From condominium Association ---------------------------------------------------------------------------------- 

     From Condominium Residents------------------------------------------------------------------------------------ 

C. Questionnaire for Condominium Association  

                  Personal information 

     Sex: --------------- Academic status: -----------------   position--------------- Site name-------------- 

Detail information 
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1. How long do you lead  the association?  

               A. <2 years      B. 2-4 years        C.4-6 years          D.>6 years 

2. Do you have clear understanding about green infrastructures and their benefits?   

                   A. Yes                           B. No 

         If "Yes” which are green infrastructures for you? 

           A. Vegetation   B. Grass     C. Open spaces D. pervious surfaces     E. play field     F. All 

3. How do you rate green infrastructures coverage in the site?  

           A. More than enough   B. Enough.   C not enough    D. Extremely low 

4. Do you think the available green infrastructures are accessible to all?  

                    A. Yes                     B. No 

If “No” for the above question Why? Mention it------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------- 

5. Do you think the green infrastructure is implemented according to  the proposal?  

                   A. Yes                       B. No 

If „No” why? Mention it--------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------- 

6. Do you observe green infrastructure is changed to other land use?    

                   A.  Yes                       B. No 

       If "Yes" for to which land use it changed? 

        A. Housing B. Commerce  C. Car Parking    D Waste disposal     E. Social service  F. Street 

7. Do you think land use change is plan violation?  

                  A. Yes                        B.  No 

  If "Yes" what are the consequences you observed?-------------------------------------------------------------

-------------------------------------------------------------------------------------- 
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   and who violates?-------------------------------------------------------------------------------------------------------- 

   and why?--------------------------------------------------------------------------------------------------------------  

8. Do you think the available green infrastructures are properly managed?      

                  A. Yes                     B.  No 

    If “No” what is the reason? Describe it-------------------------------------------------------------------------- 

9. Who is responsible for the proper management of green infrastructures of your site? ---------------

------------------------------------------------------------------------------------------------------------------------------- 

10. What about green development and the problems observed?---------------------------------------------

------------------------------------------------------------------------------------------------------------------------- 

11. What  about the responsibility of the association, institution, stakeholders  for  green 

infrastructure development? Mention it clearly-----------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------------ 

12. Making the neighborhoods are safe, comfort, healthy  living and working environment what will 

be done  in the existing and upcoming  condominium projects  and what  will be expected? 

     From government-----------------------------------------------------------------------------------------------------

From professionals --------------------------------------------------------------------------------------------------

From condominium Association ---------------------------------------------------------------------------------- 

     From Condominium Residents------------------------------------------------------------------------------------ 

 

 

 

 

 

 

D. Questionnaire for Condominium Residents 

 Personal  information 

               Sex: --------------- Academic status: -----------------   Job------- Site name------------------ 

Detail information 

1. How long  do you live in this site?   
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           A. <2 years B. 2-4 years   C.4-6 years     D.>6 years 

2. Do you Have  an understanding and knowledge about green infrastructures and their benefits?  

                A. Yes                                 B. No 

    If is “Yes” how can  you describe the green infrastructures coverage of this site?       

               A. More than enough   B. Enough.   C not enough    D. Extremely low  

3. Which are the types of green infrastructures for you?  

          A. Vegetation   B. Grass   C. Open spaces D. pervious surfaces     E. play field     F. All 

4. Which type of green infrastructures are available in your site? 

          A. Vegetation B. Grass C. Open spaces D. Pervious surfaces     E. play field     F. All 

5. Do you think the available green infrastructures are accessible for all?     

               A. Yes                                 B. No 

       If “Yes” how? describe it--------------------------------------------------------------------------------------------- 

       If “No” why? Describe it---------------------------------------------------------------------------------------------- 

6. Do you observe green infrastructures are changed to other land use?  

                 A. Yes                               B. No 

    If “Yes” to which land use green infrastructures are changed? 

         A. Housing     B. Car Parking        C. Social Service       D. Waste Disposal       E. All 

7. How do you rate implementation gap of green infrastructures of the site? 

               A.   <25%              B. 25%-50%           C. 51%-75            D. >75% 

8. What consequence are  observed due to land use change?------------------------------------------------- 

9.  Is responsible institution undertaking their mandates? 

                  A. Yes                                B. No 

     If "No" what are the problems you observed in this regard?------------------------------------------------- 

       and can you mention the mandates of the institution?------------------------------------------------------- 
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10. What is your suggestion for green infrastructure development and protection in condominium 

housing and what expected from? 

   Government---------------------------------------------------------------------------------------------------------------- 

   Association ---------------------------------------------------------------------------------------------------------------- 

    Residents/public---------------------------------------------------------------------------------------------------------- 


