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Note:this paper was presented at an international workshop in Haromaya University. The reason why I 

decided to submit the paper to Aigaforum is that I heard on the news that the new Addis Ababa City 

cabinet has decided its biggest task in the coming 5 years was making Addis green and suitable for living. 

So maybe this article is timely and may have some substance 

Abstract: Green infrastructure is defined as parts of urban area with a mix of street 

trees, parks, cultivated land, wetlands, lakes, and streams that are interconnected. The 

economic, social, and environmental benefit of green infrastructures is very well 

documented. Green infrastructures can be direct source of income and food. They help in 

cleaning air pollutants, store and sequester carbon dioxide, provide biomass fuel which 

is renewable, reduce noise pollution, support biodiversity and also act as de-facto 

sanctuaries, reduce urban heat island and have general cooling effect, reduce water 

pollution, and  reduce flooding. They also have psychological benefit, health benefits, 

recreational benefits, and increase people’s sense of community. Therefore, green 

infrastructures ensure sustainability. Green infrastructures also make urban areas 

resilient to climate change since they have 1) cooling effect, 2) increase habitat 

connectivity and act as de-facto sanctuaries, and 3) reduce flooding. Although green 

infrastructures provide these myriads of benefits, they are less developed and managed in 

Ethiopia  pausing threat  to the sustainability of our cities (eg. Addis Ababa). Therefore, 

the development and management of green infrastructure should become the priority of 

municipalities. 
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1. Introduction 
Green infrastructure is defined in different ways by different authors. For example, Benedict and  

McMahon (2002) defined green infrastructure as an interconnected network of green space that 

conserves natural ecosystem values and functions and provides associated benefits to human 

populations. More recently Davis et al. (2012) defined green infrastructure as parts of urban area 

with a mix of street trees, parks, cultivated land, wetlands, lakes, and streams. The latter 

definition is synonymous with the definition of urban forests. Where, urban forest is defined as 

trees, forests, green spaces and related biotic, abiotic, and cultural components in and around 

cities (Carter, 1995). Therefore green infrastructure and urban forest are regarded as being 
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similar land use types. Hence in this paper, the terms; green infrastructure and urban forest are 

used interchangeably. And also for this paper, Green infrastructure is defined as, parts of urban 

area with a mix of street trees, parks, cultivated land, wetlands, lakes, and streams that are 

interconnected.  

Green infrastructures are very well known to provide environmental, social, and economic 

benefit to communities (Forest research, 2010). And since Green infrastructures are mainly 

plants, they live many years in perpetuity. Thus provide the environmental, social, and economic 

benefits not only to present communities but also, with little management cost, to the future 

communities as well. Therefore, green infrastructures ensure the sustainability of cities and urban 

areas. 

 

This paper outlines the environmental, social, and economic benefits of green infrastructures. 

Moreover, the status of green infrastructure and sustainability issues in Addis Ababa is 

discussed. And also, the impact of climate change in Addis Ababa and the possible role of green 

infrastructure to combat these changes is highlighted.  

2. Green infrastructure and their environmental benefits  

Green infrastructures are known to provide quantifiable or measurable environmental benefits. 

Trees for example are an important cost-effective solution to reducing pollution and improving 

air quality (Bell and Wheeler, 2006).This is why Latin American cities; Mexico City and Sao 

Paolo integrated trees and other vegetation as part of urban environmental improvement 

programs, policies, and measures (Escobedo et al., 2008). 

2.1. Green Infrastructure and Microclimate amelioration: In urban areas there 

is higher temperature compared to the surrounding sub urban or rural areas. This phenomenon is 

called urban heat island (US EPA2007b in Bell and Wheeler, 2006). This phenomenon occurs 

because urban development results in large amounts of paved and dark colored surfaces that 

absorb solar energy and radiate it in the form of heat causing surface and ambient air 

temperatures to rise (US EPA2007b in Bell and Wheeler, 2006). Trees lower temperatures by 

providing shade and by the transpiration of water vapor from leaves. When trees transpire energy 

is absorbed by the evaporating water so energy is removed from the leaf and its environment, 

thus lowering local air temperatures (Bell and Wheeler, 2006). In Sacramento County it was 

estimated that doubling the canopy cover to five million trees would reduce summer 
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temperatures by 3 degrees (Bell and Wheeler, 2006). A study examining urban heat island 

mitigation strategies in New York found that the cooling benefits of urban trees increase 

exponentially with increased leaf area of the urban forest (Kenney, 2000 in Wieditz and Penny, 

2007).  

2.2. Green Infrastructure and CO2: Since half of our planet’s 7 billion people now live 

in urbanized areas (UNPFA 2011 in Davis et.al, 2012) it is expected that CO2 emission will be 

significant in these areas. It is also known that plants remove CO2 (the major green house gas) 

from the atmospheric during photosynthesis. Therefore green infrastructures play a paramount 

role in carbon storage and sequestration. This is why urban forests are eligible CDM projects.  

 

Studies suggest that forest stands in urban environments have the potential to sequester and store 

more carbon than rural stands of the same canopy species composition (McNeil and Vava, 2006). 

And similarly according to Richard et.al. (2006), urban soils at pervious areas sequester large 

amounts of CO2. Thus, green infrastructures are very important in counteracting anthropogenic 

CO2 emissions not only because they store and trap CO2 in their biomass but also increase the 

soil surface of cities which otherwise would have been a non permeable surface.   

 

According to a UFORE analysis conducted in Washington (Nowak and Stevens, 2006), 

Barcelona (Chaparro and  Terradas, 2009), and Oakville(McNeil and Vava, 2006), it was 

estimated that 615000t/year, 118859t/year, and 28000t/year of carbon was stored and removed 

by urban forests of Washington, Barcelona, and Oakville respectively. However if the amount of 

carbon stock in the soil was to be added the total carbon stored would be much higher than these 

figures. 

 

Species and diameter distribution of urban trees are probably the most important parameters in 

determining stored tree carbon as tree species have different carbon storage rates and smaller 

trees have lower carbon storage levels than large trees (Nowak, 1993). Large healthy trees 

(greater than 30 inches in diameter) sequester 90 times more carbon annually than small trees 

with less than 4 inches in diameter (Nowak and Daniel, 2001in Bell and Wheeler, 2006). Large 

trees store approximately 1000 times more carbon than small trees at maturity (Nowak and 

Daniel, 2001 in Bell and Wheeler, 2006) 
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When a tree decomposes, the stored carbon is either deposited and stored in the soil, or released 

back into the atmosphere as CO2. When the net growth rate of the forest is greater than the 

decomposition rate, carbon storage increases. If the growth rate is stable or declines, and 

removed trees are not replaced, then the decomposition of the urban forest could be a source of 

emissions. Thus, if cities plan to continually increase or maintain the canopy cover of their urban 

forest, the carbon storage capacity will be greater than the rate of decomposition. By maintaining 

a healthy urban forest, prolonging the life of trees, and continually increasing tree stock, 

communities can increase their net carbon storage over the long term (Bell and Wheeler, 2006). 

Therefore, tree cutting at young age will reduce the carbon stored and trees should be left to 

grow to big diameter in order to obtain the maximum benefit in carbon flux. 

 

The other way in which trees reduce atmospheric CO2 emission is that by reducing building 

energy. In urban area were air conditioning is a must and where fissile fuel plants are used, urban 

trees reduce carbon production by energy conservation (Nowak, 1993). It is also known that well 

managed wood lots replace fissile fuels hence reducing emission.  

2.3. Green Infrastructure and Air pollution reduction: The most troublesome 

pollutants in our atmosphere are ozone, nitrogen oxides (NOx), sulfuric oxides (SOx) and 

particulate pollution (Bell and Wheeler, 2006).  

Troposphere Ozone or smog: is a Gas, oxidant, irritant, and colorless (Etyemeziana et al, 

2005) and is formed by chemical reactions between NOx and volatile organic compounds 

(VOCs) in the presence of sunlight (Bell and Wheeler, 2006; Etyemeziana et al, 2005).  Vehicle 

emissions, emissions from industrial facilities, gasoline vapors, and chemical solvents are the 

major sources of NOx and VOCs with high temperatures increase result in high O3 formation 

(Bell and Wheeler, 2006). Since trees reduce urban heat island, and if are allowed to shade 

parking lots, they reduce formation of NOx and VOCs from parked cars and also hamper the 

chemical reaction between NOx and VOCs by reducing ambient temperature(Bell and Wheeler, 

2006). Although the bulk of hydrocarbon emissions come from tailpipe exhaust, 16 percent of 

hydrocarbon emissions are from evaporative emissions that occur when the fuel delivery systems 

of parked vehicles are heated. These evaporative emissions and the exhaust emissions of the first 

few minutes of engine operation are sensitive to local microclimate. If cars are shaded in parking 

lots, evaporative emissions will be greatly reduced (Bell and Wheeler, 2006). 
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However urban forests can cause the formation of O3 due to the fact that they emit biogenic 

volatile organic compounds (BVOCs). These are the chemicals (primarily isoprene and 

monoterpenes) that make up the essential oils, resins, and other organic compounds that plants 

use to attract pollinators and repel predators. Although their contribution may be small compared 

with other sources, BVOC emissions could exacerbate a smog problem. Not all species of trees, 

however, emit high quantities of BVOCs  so Plant those trees forming high BVOCs with caution 

and increase canopy cover so that the heat island is reduced and thus O3 formation is reduced( 

Bell and Wheeler, 2006). 

Active air pollution removal: Trees also reduce pollution by actively removing CO, 

NOx, SOx, and O3from the atmosphere. Leaf stomata take in polluting gasses which are then 

absorbed by water inside the leaf. Some species of trees are more susceptible to the uptake of 

pollution, which can negatively affect plant growth. Ideally, trees should be selected that take in 

higher quantities of polluting gasses and are resistant to the negative affects they can cause (Bell 

and Wheeler, 2006). A study across the Chicago region determined that trees removed 

approximately 17 tons of carbon-monoxide (CO), 93 tons of sulfur dioxide (SO2), 98 tons of 

nitrogen dioxide (NO2), and 210 tons of ozone (O3) in 1991 (Bell and Wheeler, 2006). 

Particle maters deposition/passive air pollution removal: Particulate 

pollution, or particulate matter (PM10 and PM2.5), is made up of microscopic solids or liquid 

droplets that can be inhaled and retained in lung tissue causing serious health problems. Most 

particulate pollution begins as smoke or diesel soot and can cause serious health risk to people 

with heart and lung diseases and irritation to healthy citizens (Bell and Wheeler, 2006). 

 

Trees act as filters intercepting airborne particles and reducing the amount of harmful particulate 

matter in the air. Particulate matter is captured by the surface area of the tree and its foliage. 

These particles temporarily rest on the surface of the tree, as they can be washed off by 

rainwater, blown off by high winds, or fall to the ground with a dropped leaf. Although trees are 

only a temporary host to particulate matter, they help to keep some particulate matter out of the 

air where it could be harmful to humans. Increased tree cover will increase the amount of 

particulate matter intercepted from the air (Bell and Wheeler, 2006). 
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Large evergreen broad-leafed trees with dense foliage collect the most particulate matter. The 

Chicago study determined that trees removed approximately 234 tons of particulate matter of 

less than 10 microns (PM10) in 1991.Large healthy trees greater than 30 inches in diameter 

remove approximately 70 times more air pollution annually (1.4 kg/yr) than small healthy trees 

less than four inches in diameter (0.02 kg/yr)(Bell and Wheeler, 2006). 

 

Table 1: Urban forest management strategies to help improve air quality include 
(Nowak and Stevens, 2006) 
Strategy 

 
Reason 

Increase the number of healthy trees Increase pollution removal 

Sustain existing tree cover Maintain pollution removal levels 

Maximize use of low VOC-emitting trees Reduces ozone and carbon monoxide 

formation 

Sustain large, healthy trees Large trees have greatest per-tree effects 

Use long-lived trees Reduce long-term pollutant emissions from 

planting and removal 

Use low maintenance trees Reduce pollutants emissions from maintenance 

activities 

Reduce fossil fuel use in maintaining 

vegetation 

Reduce pollutant emissions 

Plant trees in energy conserving locations Reduce pollutant emissions from power plants 

Plant trees to shade parked cars Reduce vehicular VOC emissions 

Supply ample water to vegetation Enhance pollution removal and temperature 

reduction 

Plant trees in polluted or heavily populated 

areas 

Maximizes tree air quality benefits 

Avoid pollutant-sensitive species Improve tree health 

Utilize evergreen trees for particulate matter Year-round removal of particles 

 

2.4. Green infrastructure and water quality: Another very important role of the 

urban forest is its ability to reduce water runoff and protect water quality. High percentages of 

impervious surfaces in urban areas increase the amount and rate of storm water runoff. Storm 

water can be directed into bioretention areas which act as pollutant filters and water retention 

zones. The increased permeability of soil due to root growth allows for pollutants to infiltrate the 

soil and possibly be decomposed and/or absorbed by plant roots. Vegetation functions as a 

natural filter by retaining sediment and organic matter from overland flow. The reduction of flow 

volume and rate reduces flooding hazards and decreases surface pollutant wash off. Runoff from 
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small storms is responsible for the highest percentage of annual pollutant loading. Decreasing 

runoff during these small storms with increased tree cover can greatly reduce water pollution. 

Properly designed bioretention areas, often called “rain gardens,” can effectively trap and retain 

up to 99% of common pollutants. Thus free surface and ground water from pollution. A study 

conducted in Maryland measured two well-designed bioretention areas and found that they 

removed roughly 95 percent of copper, 98 percent of phosphorous, 20 percent of nitrogen, and 

20 percent of calcium from storm water (Bell and Wheeler, 2006). 

2.5. Green infrastructure and sound pollution: Noise pollution is an 

environmental problem of developing cities. Using the different barriers between noise source 

and the receiver, noise can be reduced trough reflection, refraction, scattering and absorption 

effects on noise waves (Herrington, 1976; Harris, 1979; Yang and Gun, 2001 in Maliki et al., 

2010). These barriers due to conditions can be either Physical or biological barriers or a 

combination of them. The mounds, hedges and walls are of applicable noise obstructions 

(Arenas, 2008 in Maliki et al., 2010). Therefore, Urban forests are biological barriers that could 

notably reduce noise pollution when they are planted with adequate width and density (Miller, 

1997 in Jim et al, 2008). It was estimated that a 4-5 m width tree belt with dense vegetation 

structure could trim sound level by 5 dBA (Jim et al, 2008). 

2.6. Green infrastructure and Biodiversity conservation: Urban forests are not 

only important for forest genetic conservation but are also habitat for insects and wild animals. 

Therfore, are helpful for biodiversity conservation. Kerwa Forest Area in Bhopal is a good 

example; Kerwa Forest supports several threatened and endangered plant, animal, and bird 

species (Dwivedi et al., 2009 in Singh et al., 2010). Shyam Sunder (1985) in (Carter, 1995) 

mentions the importance of cultivating Ficus spp. in Bangalore parks to provide food for birds. A 

study conducted by Girma Negussie (2009) and Fasil Adugna(2010) showed that insects 

diversity in natural forest patches  is much higher than in monoculture forest patches with in 

urban forests in Addis Ababa.  

 

Urban forest also increase habitat connectivity therefore help species migrate and survive 

hazards which may be caused by climate variability. A recent El Niño resulted in die-off of 

mammals in the Kumbhalgarh Wildlife Sanctuary (KWS) in Rajasthan. These die-off coincided 

with the La Niña-induced drought of 2000, and two consecutive monsoon failures. Indeed, 



8 | P a g e  
 

Hanuman langurs (Semnopithecus entellus) suffered a population crash of nearly 50% from 1999 

to 2001 in KWS. But, langurs in Jodhpur city were buffered against drought because of the 

availability of urban green habitat and food (Waite et al. 2007 in Singh et al., 2010). Even the 

trees in backyard provide the benefit of biodiversity conservation networks in urban ecosystems 

(Hillary et al. 2002 in Singh et al., 2010).  

3. Green infrastructure social benefits 

Empirical research has confirmed what many have long believed, that trees and natural 

environments improve psychological well being over scenes of urban settings (Urlich et al., 

1991). Specifically, “people viewing visual images of trees and other vegetation have slower 

heartbeats, lower blood pressure and more relaxed brain wave patterns than people viewing 

urban scenes without vegetation” (Schroeder and Lewis, 1991 in Mansfield, 2002). If urban 

forests do not actually protect you from getting sick, research has shown “that recuperation was 

faster and more complete” for patients viewing natural scenes compared to urban surroundings 

(Urlich et al., 1991) also Living and playing near trees and green space has positive benefits for 

children, including decreased symptoms of Attention Deficit and Hyperactivity Disorder 

(ADHD) and improved development of cognitive skills and abilities (Taylor et al., 1998; 2001in 

UEI, 2008). 

 

Trees have been shown to have noticeable and lasting effects on people’s sense of community in 

their neighborhoods. They play a key role in making meeting places attractive and engaging. 

Resident participation in tree planting projects promotes a sense of ownership and stewardship, 

which promotes capacity building. Studies show that communities that have a high level of 

resident interaction have higher levels of safety, regardless of economic conditions, because 

residents are willing to look out for one another (Kuo and Sullivan 2001 in UEI, 2008). The 

ability of urban trees to relieve extreme heat and reduce noise pollution has been linked to a 

decrease in violent behavior (Kuo and Sullivan 2001 in UEI, 2008). Multiple studies by Frances 

E. Kuo suggest that tree-filled areas have relatively low rates of crime and domestic violence 

because trees relieve stress and promote a sense of safety among residents (UEI, 2008). 

 

Road side trees also reduce traffic accident. This is because the trees’ view and heat reduction 

will calm drivers. Individual driving speeds were significantly reduced in the suburban settings. 
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Faster drivers and slower drivers both drove slower with the presence of trees (Dixon and Wolf, 

2007).  

4. Green infrastructure economic benefits 
The more obvious economic benefits of urban forests are Fuelwood, Food, Food, Grazing for 

livestock, Timber and poles, Spices, fiber, medicines and other non-timber products (Carter, 

1999). Other benefits (e.g., beautification, privacy, wildlife habitat, sense of place, and well-

being) attributed to urban trees are difficult to price. But the fact that trees reduce building 

energy cost and those environmental services (eg. reduced pollution and carbon stored) can be 

valued in money (McPherson et al, 2005). 

 

Trees also improve local business activity and increase property values. Shoppers are willing to 

make more frequent and longer shopping trips to tree-lined commercial districts. Consumers 

have also been shown to spend up to 12% more when shopping in these districts (Wolf, 2003 in 

UEI, 2008). The sales price of residential property has been shown to increase at least 1% for 

each large front yard tree and up to 10% for large specimen trees (Anderson and Cordell 1985 in 

UEI, 2008).  

5. Green infrastructure, sustainability and climate change in Ethiopia; 

the case of Addis Ababa 

5.1. Green infrastructure and sustainability: Addis Ababa is one of the four 

diplomatic centers in the world (Gebre Yntiso et al., 2009) and it is the city where a third of 

Ethiopian urban population dwells (Alebel Bayrau and Genanew Bekele, 2007).Therefore when 

talking of green infrastructure in Ethiopia the case of Addis Ababa comes to the spot light. The 

fact that Addis Ababa is the capital of Ethiopia and Africa is attributed to urban forests. Without 

successful introduction of Eucalyptus under the reign of Emperor Menelik II, it is unlikely that 

Addis Ababa would have become the capital of Ethiopia and diplomatic center of Africa 

(Hancock 1995 in Horst, 2006). 

Since supply of fuel wood was determinant for cities establishment back in the days the 

introduction of eucalyptus with fast growth and coppicing provided sustainable fuel wood supply 

and Addis Ababa remained to be the capital ever since. Nowadays it is not sustainable supply of 

fuel wood that greatly matters for Addis Ababa because 69%  percent of domestic cooking is 

done with Kerosene (UN-Habitat, 2008 in  Dubbale Daniel et al.,2010).What is now more 
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pressing a challenge for Addis Ababa is fulfilling environmental, social, and economic services 

for its inhabitants. Thus green infrastructure development and management is becoming very 

important in this regard.  

 

However, the green infrastructure of Addis Ababa is not developed and managed well to fulfill 

the environmental, social, and economic services. For example, the urban forest in Addis Ababa 

has been transformed from once dense indigenous forest to degraded eucalyptus plantations 

(Horst, 2006). Meanwhile Addis Ababa is facing tremendous environmental and social problems 

associated with lack of appropriate green infrastructure development and management. 

 

 

 

 

 

 

Fig. 1: Satellite imagery of Addis Ababa city and its surrounding in 1973 and 2005. 
Considerable size of green cover has vanished since 1973. The 2005 imagery also 

shows a drying polluted lake along the southern periphery. Source: United Nations 
Environment Program (UNEPin Dubbale Daniel et al.,2010) 

 

Pollution of streams in Addis Ababa today is at alarming levels at industrial and non- industrial 

point sources. The industrial point source Bio-Oxygen Demand (BOD) and Chemical Oxygen 

Demand (COD) of the city’s streams stand at 4,475 and 14,702 mg/liter respectively, while 

acceptable levels are 80 mg/liter for BOD and 250 mg/liter for COD. The Suspended solids in 

the city’s streams, at 1 563mg/liter, is also higher than the acceptable level of about 100mg/liter. 

Non-point source water BOD and COD in Addis Ababa stream water are found to be too high. 

The level of contamination by germs such as E. coli is in the range of 30-100,000,000 mpn2 

(mpn: most probable number) /100ml, but the acceptable margin for the clean water is 1 to 2 

mpn /ml (Dubbale Daniel et al.,2010).the ground water of Addis Ababa is also becoming 

polluted. The Addis Ababa Water Bureau is now challenged with the fact that ground water 
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quarry is not always possible due to pollution. And now most of the quarries are within the 

forests so that pure ground water can be obtained. 

 

The city is also witnessing high urban heat island. According to a study conducted by (Bisrat 

Kifle) urban centers of Addis Ababa were 1.4-2.2°C warmer. And it is expected the UHI would 

become stronger affecting the living condition of the urban population (Bisrat Kifle).  

 

Insects and most importantly butterflies, are mostly used as biodiversity indicators since they are 

highly sensitive to environmental instability, (Collinge et al., 2003 in Girma Negussie ,2009). 

The butterflies that we used to see in Addis quite frequently years back are now absent from our 

surroundings. A study conducted in Sheger park and Ankorcha forest showed that from the 

recorded Lepidoptera family Noctuidae, Psychidae, Gracillariidae, Sesiidae,and Tortricidae were 

found while none of butterfly families (e.g. Nymphalidae) were recorded(Girma Negussie 

,2009). 

 

The consequence of these environmental degradations will definitely have social and economic 

repelcultion which will make Addis Ababa less favorable for its inhabitants. For example, 

National figures show that these problems are leading causes of acute respiratory infections, skin 

and parasitic diseases, resulting in mortality and morbidity (Alebel Bayrau and Genanew 

Bekele,2007). 

a b  

Figer2: river bank slum (a) and garage wastes damped to rivers (b) 
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5.2. Green infrastructure and climate change: In Addis the temperature is getting 

hotter and hotter and there has been frequent flood damages in recent years (fig3 and 4).This 

could be due to climate change. According to UNDP Climate Change Country Profiles, there has 

been evidence of an already ongoing climate change in Ethiopia (Daniel Elala, 2011). Based on 

the recorded data, the mean annual temperature has risen 1.3°C or 0.028°C per year between 

1960 and 2006 and the number of hot days and hot nights has increased by 20% and 37.5% 

between 1960 and 2003. Where, “hot” is defined as 10% higher than average temperature for 

that area and period (Daniel Elala, 2011). However there is little rain fall increase expected over 

Ethiopia (Daniel Elala, 2011; NMA, 2007) since there is no empirical evidence in historical data 

of any change in annual rainfall, even with long term rainfall data at hand (Conway et al. 2004 in 

Daniel Elala,2011). However, higher rain fall increase is predicted in Addis Ababa region 

compared to country mean rain fall increase prediction (WHO & DIFID, 2010 in Daniel Elala, 

2011).  

 
 

Fig3: Flood caused damage in Addis in 2010 

 
Fig 4: City inhabitants around Ambassador theatre displaced by a heavy rain flood on 

Thursday August 18, 2012.(from fortune Thursday, November 22, 2012) 
 



13 | P a g e  
 

However as it can be seen from the figures, the country has experienced both dry and wet years 

over the last fifty five 55 years. Years like 1952, 1959, 1965, 1972, 1973, 1978, 1984, 1991, 

1994, 1999 and 2002 were dry while 1958, 1961, 1964, 1967, 1968, 1977, 1993, 1996, 1998 and 

2006 were wet years .Studies made at NMA have shown that there is a link between ElNino and 

LaNina Phenomena and Ethiopian rainfall (Haile, T., 1988, Korecha, D., and Barnston, A.G, 

2007, Gissila, T. etal, 2004 in NMA,2007). Therefore the recent floods can be attributed to 

fluctuation in rain fall and climate change. 

5.3. Opportunities, challenges and limitations: the Ethiopian constitution Article 

44(the right to live in clean environment)and article 92(development should not damage 

environment),the 1997 forest policy, forest law 542/2007,the climate resilient green economy, 

and carbon trade are good opportunities to developing and managing green infrastructures in 

Ethiopia and Addis Ababa. The revised 2002 master plan is the main opportunity as it allocates 

41% of Addis Ababa for green infrastructure. 

 

However the gigantic nature of socio economic problems in Addis is the major challenge for 

green infrastructure development and management. According to the study conducted by the 

Addis Ababa Water Supply Agency, 82% of the population in the city lives in unplanned, high 

density and low standard housings (Alebel Bayrau and Genanew Bekele, 2007). And maybe with 

most of the settlements in the green areas. Also the fact that the tree ordinance is not ratified by 

the city cabinet and the fact that there is no complete inventory data and management plan, limit 

the endeavor of green infrastructure development and management. 

6. Conclusion 

The fact that green infrastructures provide environmental benefits to cities is undoubted. 

“Conectiv Electric Utility” negotiated to have a $1 million air pollution fine donated to the New 

Jersey Tree Foundation for the air pollution it caused 

(www.na.fs.fed.us/urban/states2003/nj/nj.htm cited on 12/12/12). However the 125 years old 

Addis Ababa has poor green infrastructure and hence is faced with enormous environmental, 

social, and economic problems associated  with the poor development and management of the 

green infrastacture. Meanwhile developing and managing the city green infrastacture will only 

mean the Renaissance of Addis Ababa. Therefore, if the city’s green infrastructure is developed 

well, Addis Ababa will truly be “New flower” when celebrating its 150 year anniversary. 

http://www.na.fs.fed.us/urban/states2003/nj/nj.htm%20cited%20on%2012/12/12
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Similarly other urban areas in Ethiopia should consider green infrastructures as the core of their 

engagement so that they can be sustainable and resilient to climate change.  
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