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Introduction
Rapid urbanization is causing considerable ecological and 

environmental problems in our city, Addis Ababa. As the only large 
city in Ethiopia, vacant spaces are being taken by individuals and the 
government in order to meet the desperate need for shelter. �erefore, 
Vertical Greening Systems (VGS) allow vegetation to spread over a 
building facade or inside wall. VGS is considered a sustainable and 
green construction approach in the world. �ey will help reduce the 
urban heat island, enhance the thermal e�ciency of buildings, save 
cooling resources and improve air quality by using natural processes 
of vegetation [1-3].�is Journal aims to evaluate VGS' environmental 
e�ciency and examine critical factors for e�cient and sustainable 
construction design.

Vertical greening

Population growth and urbanization have put pressure on basic 
necessities such as food, water, and housing [4]. In the last �ve years, 
the worldwide urban population has increased by more than 50%. All 
of these are possible outcomes of unrestrained population growth. In 
response to these issues, peri-urban gardening has gained popularity as 
a means of providing green spaces, improving air quality, and reducing 
urban heat in urban areas. 

A new concept in green infrastructure is vertical greenery, where 
plants are integrated into vertical surfaces. Numerous modern 
techniques have been created in recent years to grow a variety of plants 
vertically. Climbing plants with self-clinging roots grew directly on the 
building surfaces, twining plants grew on trellises and pergolas, and 
plants grew within the cracks of piled boulders. 

Vertical greening has numerous signi�cant bene�ts, including: 
Beauty abounds and adds visual drama, covers up views of plain or ugly 
walls and provides building protection. Live plants decrease stress levels; 
create peaceful ambiance, Increases value and salability of residence 

quality. Prevent from dust and harmful microorganisms, Plants are less 
accessible to diseases and pests. 

Vertical Greening Systems (VGS)

Vertical Greening Systems (VGS) are structures that allow 
vegetation to spread over a building facade or interior wall. �ey can 

contribute to mitigating urban heat island, enhancing building's thermal 
performance, saving cooling energy and improving air quality. VGS 
are considered a sustainable/green building design approach and are 
becoming increasingly popular in the urban landscapes [3].

As the space available for greening is o�en very limited in urban 
cities, vertical greening can be an e�ective method applied to the exterior 
and interior surfaces of buildings to improve the city environment. 

Vertical Greening Systems (VGS) is a system which allows 
vegetation to spread over a façade of a building. It will help to reduce the 
environment, increase thermal e�ciency of the house, reduce cooling 
capacity and improve air quality. VGS is a safe and green approach to 
building architecture [3].

Applications of vertical greening systems

As responsive architecture:

1. Mitigating energy consumption.

According to studies, Ivy vine sunscreen, growing on a wall can 
e�ectively shade a west-facing wall, reducing heat absorption and 
lowering indoor temperatures [5]. Reduction of Urban Heat Island 
e�ect (UHI). 

2. Elevate the thermal performance of buildings (lowering energy 
costs).

Plants, such as green roofs and walls, can reduce the air temperature 
around a structure in hotter weather, which not only reduces cooling 
costs but also reduces a building's UHI [6].
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3. �e improvement of water-sensitive urban. 

�ey are sometimes referred to as bio-walls. As indoor air is taken 

such as Volatile Organic Compounds are absorbed by the plants and 
planting media[7].

4. Improvement of Indoor Air Quality.

Plants and their planting media may be e�cient sound barriers, as 
demonstrated on many motorways [5]. For the time being, the e�ciency 
of green roofs for sound attenuation must be extrapolated from research 
on green roofs, and would be in densely populated cities, living wall 
systems can help reduce sound re�ection from hard surfaces such as 
roads and buildings.

5. Noise pollution reduction.

Plants and their planting media may be good sound barriers, as 
observed on many roads. �is helps for sound re�ection from highways 
and buildings can be reduced by using living wall systems in cities that 
are becoming more congested [5]. 

6. Health and well-being improvement.

In one study on workers in the USA and Norway who worked 
in o�ces with indoor plants or window views reported better job 
satisfaction in recent polls [8]. Living walls are an emerging technology 
that can also be used to promote outdoor living and walkability in cities. 
�eir added greenery can lower ambient temperature and moderate the 
harsh nature of many urban structures.

7. city-wide biodiversity and food.

As a consequence of green roof initiatives, there has been an increase 
in native �ora and fauna species, and it is not unrealistic to assume 
comparable outcomes. Also, the potential for producing food on living 
walls has attracted attention throughout the world. In Ethiopia, many 
people who are currently living on vertical structures used to own their 
vegetable gardens while they were living on the ground. I will discuss it 
more brie�y in the Edible City Solution section.

As edible city solution

Edible plants in vertical green systems boost the local environment 
and the urban ecosystem's harvestable products potential. �e 
integration of facade technology into major cities of the world has been 
widely deployed and points out that their enhanced environmental 
performance and dramatic visual e�ect support a range of technical 
features that accommodate vertical urban farming, aesthetics, e�cient 
thermal performance, daylight penetration, and interior environment 
control [9]. �ese systems can also improve the holistic approach 
to buildings by combining food, housing, and integrated ecological 
solutions, which is an increasing demand in today's world.

Materials and Methods
I have used these seven measurements on the application of vertical 

greenery system as an environmental responsive design. My research 
will examine di�erent vertically greened as well as problematic buildings 
of Addis Ababa. I have used to the following criterion identify the 
problematic buildings to minimize my selection:

1. �e buildings to be assessed are to be within the certain areas 
of Addis Ababa (i.e., around Bole, Piazza and National �eatre because 
those areas are a potential city centers of Addis Ababa and architecture 
experimental sites.

2. Buildings with high visual exposure, environmental value and 
vulnerability for main road.

3. Buildings with bare wall or space which is functionable in the 
installation process.

4. �eir function must be mainly residential, (Apartments, row 
houses, Condominiums).

5. �e building must have a potential trait which can be solved by 
vertical greening system.

I have chosen the two defected buildings by the above criterion. 
Further I have observed their interior and exterior through visual 
survey, mapping, interview and questionnaire.
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�e purpose of this study was to explore to analyze the impact of 
vertical greenery system on environment responsive architecture. As 
it is shown in the table, buildings with vertical greenshave a better 
performance. As their environmental performance is analyzed. 
Edible plants in vertical green systems boost the local environment 
and the urban ecosystem's harvestable products potential. �e 
integration of facade technology into major cities of the world has been 
widely deployed and points out that their enhanced environmental 
performance and dramatic visual e�ect support a range of technical 
features that accommodate vertical urban farming, aesthetics, e�cient 
thermal performance, daylight penetration, and interior environment 
control. Relatively Noah Centrum Apartment has a better performance 
other than Bedelu building. �e other fours’ strength is directly related 
to the presence of the VGS.

Conclusion
As part of Hope University's thermal strength investigation, the 

slanted green roof 's impact on water conservation was examined. �e 
same goes for the Peace Building bu�er zone. Biodiversity is lacking in 
the two buildings as well as a noise bu�er and water e�ciency. �ere is 
also a lack of proximity to nature and an edible plantation in addition 
to an unhealthy atmosphere. In the preceding sections, it was discussed 
that these problems might be simply �xed using the VGS method. 

Building vertical greenery systems were the focus of the study. 
�e VGS system was proven to be more e�cient with passive energy 
utilization in harsh solar structures. In reality, vertical greening has 
emerged as a fundamental component of sustainable development, and 
it has the potential to become a major feature in urban cities in the 
coming years.
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