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Foreword
UNESCO Assistant Director-General for the Natural Sciences, Flavia Schlegel, and the Commissioner for the Department of Rural Economy and Agriculture, African Union Commission, Tumusiime Rhoda Peace
The first ever UNESCO Green Academy was inaugurated within the UNESCO Biosphere Reserve Lake
Tana, in the city of Bahir Dar, in April 2016, supported by UNESCO in partnership with the African Union
Commission and others.
UNESCO and the African Union Commission have been advocating for Best-Environmental-Practices and
Education-for-Sustainable-Development for decades. Both of these important issues are inter-connected
with food-security, water-security, availability and access to clean energy, health and sanitation, economic
development and peace and security. The necessity to involve youth and communities is clearly reflected in
the United Nations Sustainable Development Goals, as well as in the Africa Agenda 2063. Concerted action
is required in order to achieve relevant impact, with a view to establishing sustainable communities in support of all 17 SDGs, especially several targets stated in SDGs 2, 3, 4, 5, 6, 7, 11, 12, 13, 14, 15, 16, and 17.
With the above in mind, UNESCO and the African Union Commission have embarked on an innovative
initiative called UNESCO Green Academies, which are places to establish physical infrastructures and
provide training for climate resilience, environmental education, and peace development. They can be kindergartens, schools, colleges, and universities.
UNESCO Green Academies focus on practical and replicable climate-action, via training and youth-mobilization of girls and boys, as well as women and men. We hope that our partnership and hard and focused
work will trigger practical Pan-African action, establishing at least one replicable demonstration site in each
African Member State, as suggested during the UNESCO Science Retreat in September 2015 (Paris), as
well as presented in November 2015 in Accra, during the 4th Session of the General Assembly of the African Network of Biosphere Reserves (Afri-MaB), and during the 4th World Congress of Biosphere Reserves
in Lima, in March 2016. The term UNESCO Green Academies has been suggested by representatives of
Rotary Club, and accepted and endorsed by UNESCO and the African Union Commission. This is of great
significance, in order to clearly differentiate from numerous individual and laudable efforts in establishing
Green School or Eco-Schools.
The initiative is indeed so designed that it will benefit from a multiplier-effect by providing training and
communicating knowledge from schools to neighbourhoods, from students to parents, from religious leaders to communities, so that large numbers of people can be reached, learn and apply their new knowledge
inside their own communities.
Moreover, the initiative is really inter-sectorial, touching on natural science issues, such as water, ecosystem, clean energy, climate change, and supporting the functioning of UNESCO Biosphere Reserves. It also
touches on educational issues, such as environmental education, education for sustainable development, as
well as socio- cultural issues such as culture of peace and supporting World Heritage Sites. It also offers
opportunities for the Social & Human Sciences and Communication & Information sectors via training on
peace development, learning how to live together, and via fostering the free flow of information.
The planning, establishment and inauguration of the first UNESCO Green Academy was achieved in partnership between UNESCO and the Ethiopian Orthodox Church Development and Inter Church Aid Commission (EOC-DICAC), supported by the African Union Commission. More UNESCO Green Academies
are currently being planned in Djibouti, Ethiopia, Mozambique, Sierra Leone, South Sudan, and Tanzania.
Outside Africa, there are already additional efforts being carried out in Indonesia, Kuwait, Oman, and Qatar.
This document ‘Guidelines for UNESCO Green Academies in Africa – globally applicable’ is intended
to synchronize these important efforts, to exchange lessons learnt, and to provide the guidelines needed
for Pan-African and international application of this initiative. It will show that the suggested modules are
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realistic, affordable, replicable, simple, functioning, and already in existence. The editors and authors have
simply arranged a mixture of puzzle-pieces that, when put together logically, will provide guidelines for
climate resilience based on science and education.
This innovative programme initiative is currently being developed and it will be tested in a number of
selected pilot projects. The test will be conducted after some time, and it will include data collection on
behavioural change of the involved people (youth and adults), enhanced knowledge on climate resilience
and science-based urban ecosystem management, as well as peace development. The test will also include
data on practical climate resilience of the concerned properties, including water-security, food-security, and
clean energy.
We express our sincere thanks to the editors and authors of this document, and to our numerous partners,
and we wish the readers to be inspired, and the best of success when developing their own UNESCO Green
Academy.
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Preface
UNESCO Country Representative to Ethiopia, and Director of the Addis Ababa Liaison Office
with the African Union and UNECA, Alaphia Wright
In the 1992 Earth Summit in Rio de Janeiro, the world mobilized under the environmental theme: ‘Think
globally and act locally’. This theme is very much valid today (2016) as it was then. The peoples of the
world are engaged to various extents in efforts aimed at combating climate change. The promotion of practical environmental education (praceedu) as embodied in the Pan-African initiative titled: ‘UNESCO Green
Academies in Africa – globally applicable’ is one such effort.
In terms of UNESCO’s global programming, the initiative falls within UNESCO’s action in support of climate change adaptation based on several flagship activities. One of these activities is the Climate Change
Field Observatory of UNESCO sites, which uses the Biosphere Reserves, the Global Geoparks, and World
Heritage Sites as priority reference sites to understand and test adaptation approaches to climate change
impacts using an inter-disciplinary approach. The initiative also speaks to the six UNESCO Priority Africa
Flagship Programmes.
UNESCO Green Academies are based on 5 pillars, including the establishment of Youth-Clubs. Their members will learn about biodiversity, climate and water issues, including rain water harvesting, grey water
re-cycling, and production and use of clean energy. Environmental science (or similar titles) is routinely
taught in schools worldwide using both theory and practical laboratory sessions. This approach is still characterized by a gap between school work and real life practical cases. With the Green Academies, students
also experience how various measures are implemented in practice, and how they contribute to improving
their living conditions.
The guidelines are presented in seven chapters: chapter 1 covers background and rationale; chapter 2: The
functioning of Biosphere Reserves; chapter 3: The five pillars of UNESCO Green Academies; chapter 4:
Partnerships; chapter 5: Case studies; chapter 6: Recognition of UNESCO Green Academies; and chapter
7: Conclusions and recommendations.
Three special features, among others, are given in the guidelines. The first is the inclusion of the ‘Performance Profile’ of the first Green Academy in the form of a Results Based Management (RBM) Logical ScoreCard. This reflects the intervention logic/theory of change underpinning the initiative, allowing
‘everyone to read from the same page’ thus supporting a common understanding of the intervention. The
second is that two young Ethiopians, who have had first-hand experience of the benefits of the practical environmental education and youth club configuration, share their insights in the guidelines. The third is that
chapter 5 is devoted to experiences with ‘green initiatives’ from Jordan, Oman and Qatar.
Let me end this preface by acknowledging Benno Böer, Ecological Sciences Advisor, in the UNESCO
Addis Ababa Liaison Office, and his team, for a job well done in implementing the first UNESCO Green
Academy in Ethiopia.
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Background and rationale
BACKGROUND AND RATIONALE

Population growth, natural resources and
waste management issues in Africa
Francesca Calisesi
During the first decade of the 21st century, Africa has experienced a tremendous economic growth, 5.5%
per year, according to the Economic Commission for Africa (2012) while most developed countries are experiencing stagnant economies and recessions. Nevertheless, Africa is facing several challenges, which are
disrupting an equitable sharing of benefits coming from the growth.
On one hand the continent abounds in human capital and natural resources, while on the other, poverty
and inequalities are still widespread, leaving Africa wavering in this eternal paradox. There are numerous
social, economic, cultural, technological and environmental elements that can explain this paradox whilst
simultaneously contributing to find sustainable solutions.
Among them, population dynamics together with conflicts and migrations can play a key role for poverty
reduction and sustainable development.
UNESCO is the United Nations organization dealing with education, science, culture, communication and
information, which, aims to promote a culture of peace and support education for peace and sustainable development. As a matter of fact, UNESCO’s mission is to contribute to the building of peace, the eradication
of poverty and to achieve inclusive and sustainable development and intercultural dialogue by improving
the quality, equity and relevance of education by harnessing sciences, technology and innovation. UNESCO
has prioritized two major areas of action:
1. building peace by building inclusive, peaceful and resilient societies
2. building institutional capacities for sustainable development and poverty eradication
According to UNICEF, “worldwide, Africa is the only region where the population is projected to keep increasing throughout the 21st century. Currently there are 1.2 billion people in Africa, more than five times
the population in 1950. By 2050, Africa’s population will double, to 2.4 billion, eventually reaching 4.2
billion by the end of the century- just about the entire world population in 1977” (Generation 2030 | Africa:
Child demographics in Africa; 2014).
As shown in the table below (based on UNICEF report 2012), while the European population is projected
to remain stable and the Asian one to start declining, the African population is predicted to grow exponentially, aggravating the issues that it is already facing and raising new ones.

Figure 1 Population projection trend 1950-2100
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A rapid population growth will hit all countries but mainly affecting the ones already in disadvantaged
situations and also aggravate other issues, such as:
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· According to an International Labor Organization 2014 publication, by 2019 more than 220 million
new jobseekers will enter the global labour market with insufficient opportunities of getting a secure
formal wage employment. Rather they will be relegated to informal or insecure work with little or
no social protection and limited earning opportunities. As the population keeps growing, especially
in Africa, and as youngsters being the most of it, the mismatch between educated youth and market
labour demand, will widen, increasing the number of unemployed people.
· The UN Department of Economic and Social Affairs (2014) stated that between 1950 and 2014 the
world urban population has grown from 746 million to 3.9 billion and by 2050 more than 60% of the
world population will be urban, compared to 30% of the 1950. Population growth and urbanization
are projected to add 2.5 billion people to the world’s urban population by 2050 and nearly 90% of
the increase will be in Asia and Africa.
Fast and unplanned urbanization will intensify sustainable development challenges, especially in
emerging countries. The current limited access to clean and safe water, proper sanitation, safe shelters and adequate electricity supply, to mention a few urban issues, will worsen in the near future,
particularly in the lower-middle-income countries where the pace of urbanization is faster.
· With the rising of the global population and urbanization new waste management challenges, in
particular in urban settlements, are emerging. According to UNEP (2015), the global municipal solid
waste (MSW) is 2 billion tons per year and the figure rises between 7 and 10 billion if commercial,
industrial, construction and demolition waste are taken into account. Since waste generation rates
are proportional to the incomes and the economies of the low- and middle-income countries are
rapidly growing, it is expected that per capita waste generation will increase steadily. It is forecasted that while Asia will overtake the traditional high-income countries in terms of overall MSW
generation by around 2030, Africa will potentially overtake both later in the century. Proper waste
disposal is already a major problem in Africa. Considering Africa’s projection, the situation is likely
to worsen in the near future since the patterns of production and consumption are shifting towards
increasing energy inefficiency and high resources consumption.
· As the population grows, so does the daily livelihood needs, increasing pressure on natural resources and amplifying environmental depletion. According to FAO (2010) the world has already lost
80% of its forest. Even though, global deforestation, meant as the conversion of tropical forest to
agricultural land, has decreased from 16 million hectares during the 1990s to 13 million in the first
decade of the 21st century, is still alarmingly high. Being Africa one of the fastest growing countries
in the world and one among the leaders in natural resources depletion and loss, urgent actions must
be taken if the ecosystems and their services want to be used sustainably. Looking at the world wide
picture, the inadequate and unsustainable existing resources management systems and the effects of
climate change, it is probable that the natural capital will become insufficient to sustain the world
population, if no actions are immediately undertaken.
Population growth and natural resource scarcity are interlinked and tied together with conflicts and migrations flows. As a matter of fact:
· Rise in conflicts is an immediate consequence of resources scarcity and competition over them.
When resources are in short supply, food riots can occur and/or in extreme scenarios civil wars and
disputes between countries might explode. Conflicts over resources generally arise when parties do
not agree over matters such as who should have access to and control over natural resources and
who can influence decisions regarding their allocation, sharing of benefits, management and rate of
use. According to UNEP (2012) “over the past 60 years, 40 percent of civil wars can be associated
with natural resources; since 1990 there have been at least 18 violent conflicts fuelled or financed
by natural resources.”
2
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· Migration is another response to scarcity of resources and conflicts. Nowadays global migration
flows are at record levels: 232 million international migrants are living in the world today. During
the 1990s the global migrant stock grew at an average of about 2 million migrants per year. In the
decade 2000-10, the growth in migrant stock accelerated to about 4.6 million migrants annually
(UN-DESA et OECD 2013). These figures are predicted to increase since population growth, increased exploitation and climate change intensify the pressure on resources. In addition, rise of
unemployment, especially in emerging countries will induce a greater number of people to seek a
better and safer life abroad.

Figure 2 Population growth and related issues

Many places in the world undergo survival challenges such as resources inaccessibility and/or degradation,
conflicts, migration flows, and overload of waste. In the face of climate change effects these issues will
most likely worsen. These are signals that we urgently need to take action in reversing this auto-destructive
process. Awareness and practical environmental education are means to tackle these problems and plant the
seeds for sustainable changes. Young experts knowledgeable in practical natural resources management
and in root causes of migration, conflicts management and peacekeeping are strongly needed. UNESCO has
launched a new initiative, called UNESCO Green Academies. It is a practical platform where young girls
and boys will learn about global issues and experience feasible solutions. Through the Green Academies
initiative, UNESCO aims to promote a new culture of peace and sustainable development and develop replicable demonstrative sites of sustainable resources management. A new generation of considerate young
people, which cares about the environment and that value the human capital, is necessary if we want our
planet to continue existing and the ecosystems providing the ecological services we need. By educating
young women and men on the essentiality of efficient natural resources management and a culture of peace,
is it possible to contribute towards the eradication of poverty, inequalities and conflicts?
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The history and prospects of
UNESCO Green Academies
BACKGROUND AND RATIONALE

Benno Böer
About a decade and a half ago in the Arab States of the Gulf, it was noted that, with the exception of very
few female specialists, women were largely absent from any major events related to ecology and hydrology.
Therefore, the UNESCO Office in Doha decided to organize an event ‘Women & Water’, bringing together female specialists, who were nominated by the UNESCO National Commissions in Bahrain, Kuwait,
Oman, Qatar, Saudi Arabia, and the United Arab Emirates, to confer, discuss and develop recommendations
for future UNESCO action in the field of environmental management. One of the valuable recommendations was to establish environmentally friendly buildings that practiced best water-management and environmental practices.
The situation of gender equality in the Arabian Peninsula has significantly improved, with many more
women actively participating in environmental-management activities. While the Doha Office conducted a
number of related activities in Kuwait, Qatar, and Oman, the idea that was recommended by the Gulf Arab
Women remains highly valuable not only for the Arabian Peninsula, but indeed for all regions of the world.
As a result, a number of supportive and laudable activities were carried out, aimed at improving the environmental behaviour, awareness and knowledge of young people and teachers.
After these initial experiences, UNESCO realized that it would be even more productive to turn from the
theoretical teaching of ‘what is possible’, to tangible action. Commencing a development towards an intrinsic feeling of ‘ownership’ and environmental ‘common-sense-knowledge’ that is simple, affordable,
replicable, and in the best interest of community improvement.
Therefore, the decision was made to install physical infrastructure that promotes environmental sustainability inside school-premises, and which is easily maintained by youth clubs. This action enabled the transition from short-term events and sporadic training to a new form of training: a training that captures multiple
generations, enabling the understanding and active practice of environmental concepts in the daily lives of
teachers and students.
This innovative idea comes to life as youth and their teachers are empowered to understand what is possible
by managing their own ‘UNESCO Green Academy’. Having Green Academies provides students and teachers with the capacity to encourage the community to establish, for example, rain-water-tanks, or reed-beds
for grey-water-recycling, biogas-digesters, and places for crop-production.
Not only do Green Academies facilitate the understanding of environmental science and education, but they
also provide absolutely essential support to the SDGs in pursuit of peace, conflict minimization, and understanding the root-causes of and reducing the incentives for illegal migration. These exceptional benefits,
brought about by practical education to students, teachers, families and the community at large, are why
the UNESCO Science Team in the Addis Ababa Liaison Office adopted this highly important idea of Green
Academies. The concept however, needs to be further developed through partnerships with entities such as
the African Union and numerous implementation organizations.
Colleagues at the African Union and UNESCO exchanged official letters and formed a lasting partnership,
after the Green Academies concept was presented during a meeting of the Regional Coordination Mechanism for Environment, Population, and Urbanization, inside the UNECA Compound in Addis Ababa.
UNESCO and the AU jointly supported this element during the ‘QUEST 4 Africa I and II’ events, which
took place in Addis Ababa on the 28th/29th of May 2015, and 16/17th of November 2015, respectively. Both
events were carried out in support of achieving the Sustainable Development Goals related to biodiversity,
climate and water.
Rotary Club New Zealand, Rotary Club Ethiopia, and Rotary Club Great Britain & Ireland attended the
QUEST 4 Africa events, and they coined the term ‘UNESCO Green Academies’. This was presented and
suggested to the UNESCO Science Retreat in September 2015 in Paris, France, and during the 4th General
4

Assembly of Afri-MaB in November 2015 in Accra, Ghana, and the term was confirmed. It was again presented during the Lima World Congress of Biosphere Reserves, in March 2016.
In April 2016 the premier UNESCO Green Academy was launched in Bahir Dar, Ethiopia.
BACKGROUND AND RATIONALE

In the meantime, serious dialogues have begun with UNESCO Offices in Dar es Salam, Juba, Djibouti,
Abuja, Maputo, as well as with the National Commission of Namibia. Moreover, the First Lady of Sierra
Leone invited UNESCO to explore possibilities in her country, and a fact-finding-mission was carried out.
The overall aim is to try and establish at least one demonstration site in each African Member State of UNESCO.
This document ‘Guidelines for UNESCO Green Academies in Africa – globally applicable’ is intended to
foster support, generate a mental model of real inter-sectorality at the various programme-sectors of UNESCO, and to synchronize these important efforts.
I wish to thank first and foremost all the colleagues in the UNESCO Addis Ababa Liaison Office, including
the Directors Edouard Matoko, Robertine Raonimahary, and Alaphia Wright for their encouragement, as
well as technical and intellectual support. I also thank our colleagues in the Science Sector (Qunli Han and
Blanca Jiménez-Cisneros) and Education Sectors (Bernard Combes) and the Africa Department (Edouard
Matoko) for their overall support of developing and establishing the UNESCO Green Academy concept and
supportive events and activities. Many thanks to the colleagues of the African Union (Elvis Paul Tangem
and Gilles Ogandaga), for their unwavering participation and support, and to our implementation partners,
Ethiopian Orthodox Church Development and Inter-Church Aid Commission (EOC-DICAC) (Getachew
Tesfaye and Rufael Kinde) and EMDA (Sultan Ahmed) for their partnership, and the Manfred-Hermsen-Stiftung (Stefanie Hermsen), for additional financial support. Thanks are also due to the colleagues of
the UNESCO Office in Doha (Anna Paolini; Anwar Alsaid; Mark Sutcliffe; Faryal Khan) for their contributions which open the door for UNESCO Green Academies in the Arab Region.
Having presented the history, status quo and an outlook, I invite all readers of these guidelines to join us
on the platform of UNESCO Green Academies to turn from rhetoric to action, which is urgently needed
and easily achievable. Once every country in Africa has at least one demonstration model available, it will
inevitably spread by word of mouth into all communities, significantly enhancing their achievements of the
SDGs and Agenda 2063.
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Rationale behind UNESCO
Green Academies
BACKGROUND AND RATIONALE

Francesca Calisesi
UNESCO’s vision is to reach “peace in the minds of men and women”. Its mission is to contribute to the
building of peace, the eradication of poverty, sustainable development and intercultural dialogue through
education, sciences, culture, communication and information. The Green Academies initiative utilizes praceedu to fulfil the UNESCO vision and mission. Indeed, it seriously contributes to UNESCO’s Biennial
Sector Priorities, Main line of action and Priority Africa. Additionally it supports SDGs and Agenda 2063
of the African Union Commission.
The Green Academies harnesses science, technology and innovation for sustainable lifestyles and the promotion of a culture of peace. Knowledge is a means to efficiently manage natural resources and shift
towards a non-fossil fuel dependent society. Water, energy and waste management technologies that are
realistic, low cost and maintenance can foster climate change resilience and adaptation in Africa and elsewhere in the world.
UNESCO BRs are learning places for sustainable human living and climate change adaptation and mitigation. Through this initiative, the role of UNESCO BRs as platforms for biodiversity, climate and resources
issues, as well as peace development and youth capacity building will be strengthened. Its 5 inter-sectorial
pillars are feasible and replicable methods to demonstrate how science can foster climate resilience and
address environmental issues. However, the geographic focus of UNESCO Green Academies is non-exclusively UNESCO BRs. Other areas are World Heritage Sites, Geoparks, candidates for UNESCO sites,
major metropolitan cities with existing UNESCO Offices, refugees’ camps and all the other buildings, as
long as they can implement the Green Academies 5 pillars.
The initiative aims at climate change resilience enhancement, biodiversity conservation and environmental
education. By providing a demonstrative model on climate change resilience, featuring a building that is
capable of rain-water harvest, sustainable energy supply, organic farming and good waste management
practices, the Green Academies assist in water and food security while simultaneously reducing land-based
pollution of aquatic ecosystems and promote peace development.
Through the establishment of youth clubs, the involvement of girls and boys is highly recommendable.
The goal of the clubs is twofold: training students on managing the facilities and becoming knowledgeable
in root causes of migration, conflicts management and peacekeeping and creating inclusive and equitable
learning opportunities for females and males with the ultimate goal of promoting gender equality and empowerment of all women and girls.
Given that the Green Academies pillars are adaptable to the different environments and needs, thus globally
replicable, their potential to serve as a model for praceedu and to promote alternative sustainable lifestyles
is great, not only for African countries but for all the nations. The table below shows which agendas the
Green Academies contribute to: Italicized points are those that are directly supported by the initiative.
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3. an Africa of good governance,
respect for human rights, justice
and the rule of law

2. an integrated continent, politically united, based on the ideals
of Pan Africanism and the vision
of Africa’s Renaissance

1. a prosperous Africa based on
inclusive growth and sustainable
development

Agenda 2063

5. an Africa with a strong cultural identity, common heritage,
values and ethics

4. fostering science for
4. a peaceful and secure Africa
the sustainable management of Africa’s natural
resources and disaster risk
reduction

2. building institutional capaci- 5. harnessing the power
ties in science
of culture for sustainable
and engineering
development and peace in
a context of regional integration

UNESCO Main line of action (MLA)

3. harnessing STI and
knowledge for the sustainable socio-economic
development of Africa

2. strengthening education
systems for sustainable
development in Africa: improving equity, quality and
relevance

5. achieve gender equali- 13. take urgent action to
ty and empower all wom- combat climate change and
en and girls
its impacts

11. make cities and human
settlements inclusive, safe,
resilient and sustainable

3. ensure healthy lives
and promote well-being
for all at all ages

2. mobilizing science for the
sustainable use of natural
resources, renewable energy
and energy efficiency, and for
natural disaster reduction and
mitigation

1. promoting a culture of
peace and non-violence

1. strengthening science, technology and innovation (STI)
systems and policies for sustainable development, poverty
eradication and a culture of
peace and non-violence

1. strengthening STI policies,
governance
and the science-policy-society
interface

10. reduce inequality within
and among countries

2. end hunger, achieve
food security and improved nutrition and
promote sustainable agriculture

Priority Africa

UNESCO Biennial Sector
Priorities (BSPs)

4. ensure inclusive and
12. ensure sustainable conequitable quality educa- sumption and production
tion and promote lifelong patterns
learning opportunities
for all

9. build resilient infrastructure, promote inclusive and
sustainable industrialization
and foster innovation

1. end poverty in all its
forms everywhere

Sustainable Development Goals (SDGs)

Table 1 Contribution of UNESCO Green Academies to the several agendas

BACKGROUND AND RATIONALE
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16. promote peaceful and in- 5. strengthening the role of ecoclusive societies for sustain- logical
able development, provide
sciences and biosphere reserves
access to justice for all and
build effective, accountable
and inclusive institutions at
all levels

8. promote sustained,
inclusive and sustainable
economic growth, full
and productive employment and decent work
for all

17. strengthen the means of 6. strengthening freshwater
implementation and revital- security
ize the global partnership
for sustainable development

4. fostering international science
collaboration for earth systems
and
disaster risk reduction

15. protect, restore and promote sustainable use of terrestrial ecosystems, sustainably manage forests, combat
desertification, and halt and
reverse land degradation
and halt biodiversity loss

7. ensure access to affordable, reliable, sustainable and clean energy for all

3. promoting knowledge and
capacity for
protecting and sustainably managing the
ocean and coasts

14. conserve and sustainably use the oceans, seas
and marine resources for
sustainable development

6. ensure availability and
sustainable management
of water and sanitation
for all
6. promoting an environment conducive to freedom of expression and
media development

BACKGROUND AND RATIONALE

7. Africa as a strong, united,
resilient and influential global
player and partner

6. an Africa whose development
is people-driven, relying on the
potential of African people, especially its women and youth, and
caring for children

UNESCO Biosphere Reserves in Africa

THE FUNCTIONING OF BIOSPHERE RESERVES

Countries
Benin

Burkina Faso

Cameroon

Biosphere Reserves
Pendjari
W’ Region. Transboundary BR (Benin/
Burkina Faso/Niger). Région “W” du Niger established 1996, extensions in Benin
and Burkina Faso as a TBR in 2002

Countries
Madagascar

Sahamalaza-Iles Radama

Mare aux hippopotames
‘W’ Region. Transboundary BR (Benin/
Burkina Faso/Niger). Région “W” du Niger established 1996, extensions in Benin
and Burkina Faso as a TBR in 2002
Waza

Littoral de Toliara
Belo-sur-Mer—Kirindy-Mite
Malawi

Benoué
Dja
Central African
Republic

Basse-Lobaye
Bamingui-Bangoran

Congo

Odzala

Yangambi
Luki
Lufira

Cote d’Ivoire
Ethiopia

Taï

Mali
Mauritania
Mauritius
Niger

Nigeria
Rwanda
Sao Tome and
Principe
Senegal

Boucle du Baoulé
Delta du Fleuve Sénégal Transboundary
Biosphere Reserve (Mauritania/Senegal)
Macchabee/Bel Ombre
Aïr et Ténéré
‘W’ Region. Transboundary BR (Benin/
Burkina Faso/Niger). Région “W” du
Niger established 1996, extensions in
Benin and Burkina Faso as a TBR in
2002
Omo
Volcans
The Island of Principe
Samba Dia

Comoé

Delta du Saloum

Kafa

Niokolo-Koba

Yayu

Delta du Fleuve Sénégal Transboundary
BR (Mauritania/Senegal)

Sheka

Ferlo

Lake Tana

South Africa

Kogelberg

Gabon

Ipassa-Makokou

Cape West Coast. Extension 2003

Ghana

Bia

Waterberg

Guinea

Songor

Kruger to Canyons

Lake Bosomtwe

Cape Winelands

Mont Nimba

Vhembe

Massif du Ziama

Gouritz Cluster

Badiar

Magaliesberg

Haut Niger
Guinea Bissau
Kenya

United Republic of Tanzania

Lake Manyara

Boloma Bijagós

Serengeti-Ngorongoro

Mount Kenya

East Usambara

Mount Kulal
Malindi-Watamu

Togo
Uganda

Amboseli
Mount Elgon
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Mount Mulanje
Lake Chilwa Wetland

Dimonika
Democratic
Rep. of Congo

Biosphere Reserves
Mananara Nord

Oti-Kéran/Oti-Mandouri
Queen Elizabeth
Mount Elgon

Zimbabwe

Middle Zambezi

The functioning of Biosphere Reserves
Qunli Han
The importance of Biosphere Reserves in Africa
THE FUNCTIONING OF BIOSPHERE RESERVES

Launched in 1971, UNESCO’s Man and the Biosphere Programme (MAB) is an Intergovernmental Scientific Programme that aims to establish a scientific basis for the improvement of relationships between people
and their environments.
MAB combines the natural and social sciences, economics and education to improve human livelihoods
and the equitable sharing of benefits, and to safeguard natural and managed ecosystems, thus promoting
innovative approaches to economic development that are socially and culturally appropriate, and environmentally sustainable.
Its World Network of Biosphere Reserves currently counts 669 sites in 120 countries all over the world,
including 16 transboundary sites. In the UNESCO Africa Region there are 70 Biosphere Reserves in 28
countries, and more have already developed and submitted nomination files.
The MAB Programme applies and integrates sciences for the rational and sustainable use and conservation
of the resources of the biosphere. It predicts the consequences of today’s actions on tomorrow’s world and
thereby increases people’s ability to efficiently manage natural resources for the well-being of both human
populations and the environment.
By focusing on sites internationally recognized within the World Network of Biosphere Reserves, the MAB
Programme strives to:
· identify and assess the changes in the biosphere resulting from human and natural activities and
the effects of these changes on humans and the environment, in particular in the context of climate
change
· study and compare the dynamic interrelationships between natural and near-natural ecosystems and
socio-economic processes, in particular in the context of accelerated loss of biological and cultural
diversity with unexpected consequences that impact the ability of ecosystems to continue to provide
services critical for human well-being
· ensure basic human welfare and a liveable environment in the context of rapid urbanization and
energy consumption as drivers of environmental change
· promote the exchange and transfer of knowledge on environmental problems and solutions, and to
foster environmental education for sustainable development
· The active engagement of women and men, and girls and boys
The relevance of UNESCO Green Academies in support of Biosphere Reserve functioning
The first ever UNESCO Green Academy has been inaugurated inside the UNESCO Biosphere Reserve
Lake Tana, inside the city of Bahir Dar, in April 2016, supported by UNESCO in partnership with the African Union Commission and others.
This place will function as a demonstration site for others to replicate, of course, under consideration of
their very environmental, climatic and socio-economic fabrics and realities.
The concept, which will be tested in the near future, in order to obtain solid science based data on climate
resilience, youth knowledge and peace development, will also contribute to peace and reduction of illegal
migration, by mobilizing all of UNESCO’s programme sectors, such as the Natural Sciences, Education,
Culture, the Social and Human Sciences, as well as Communication and Information. The concept will also
encourage all other UN agencies, organizations, programmes and funds to identify their potential opportunities to provide support to achieve the Agenda Africa 2063 and the UN SDGs, through the platform of
UNESCO Green Academies. We do very much hope for a number of UN agencies to join, for example the
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four ‘biodiversity agencies’ including UNESCO, FAO, UNEP, UNDP, but also WFP, IFAD, UN Women,
UNICEF, and other sister agencies and programmes, then one could imagine for these modules to develop
into full-fledged UN Green Academies in the future, which could make them very powerful demonstration
sites. This would be possible on all five of the pillars that have been constructed for the Green Academy,
such as rain-water-utilization, waste-water-recycling, clean energy application, food-production, and especially on the platform of youth-club establishment and training. It is very encouraging that UNESCO-IICBA (International Institute for Capacity Building in Africa) has already begun discussing synergies with
UNESCO, with a view to teacher-training on the peace development aspect.
THE FUNCTIONING OF BIOSPHERE RESERVES

UNESCO Green Academies have the youth at their heart, including training into relevant contemporary
environmental science issues, and based on training received and based on their own initiative, the youth
will become active into aspects of climate resilience and peace development.
Therefore UNESCO Green Academies will help putting the ideals of UNESCO into the minds of the youth,
improve Biosphere Reserve functioning at grass-root, and make important contribution toward the change
of behaviour and attitude, critical for solidarity, peace and sustainable development.
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The five pillars of UNESCO
Green Academies
Introduction
Francesca Calisesi
UNESCO Green Academies project is an initiative that uses environmental awareness and practical education to bring sustainable contributions towards efficient natural resource management by mobilizing and
actively engaging the youths.

THE FIVE PILLARS OF UNESCO GREEN ACADEMIES

The project aims to provide means and knowledge to support and promote adequate ecosystems management practices, both in rural and urban areas, in Africa and elsewhere. In Africa, the need to improve
natural resource management is extremely urgent. Many places already face several challenges in terms of
environmental degradation, pollution, shortage of energy and water, with the associated inconvenience and
the related hygienic risks.
A major aim of the Green Academies is to provide training to youths to make them not only aware of the
global challenges, but to also experience feasible and low cost solutions. Hence the major target areas of implementation of the Green Academies are educational institutions such as kindergartens, schools, colleges
and universities. The Green Academies is built on five essential pillars.
This chapter presents details of the pillars, written by several experts. Each article emphasizes some green
technologies supportive of sustainable natural resources management. The five pillars are:
I. Rainwater utilization
II. Wastewater recycling
III. Production of clean energy
IV. Production of biomass
V. Youth clubs

Table 2 UNESCO Green Academies 5 pillars
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The discussions of the five pillars are followed by:
· The role of teachers in peace development, and
· Experience from a Green Club member
The pillars provide general directions for achieving efficient and sustainable natural resources management, such as proper disposal of waste water and the production and use of biomass within the premises of
educational institutions. Additionally, they aim to train young people to manage these simple and effective
systems, and to raise awareness on issues such as migration and peace.

THE FIVE PILLARS OF UNESCO GREEN ACADEMIES

However, members of UNESCO Green Academies are encouraged to take lead and be active in their own
initiative to address other global issues. The guidelines provide examples of few challenges our world is
facing and suggesting how to contribute to their resolution, such as:
· General waste management
· Organic waste management
· Plastic waste management
· Sustainable methods for school infrastructure
To conclude the introduction to this chapter we present the Results Based Management (RBM) Logical
ScoreCard (Figure 1.1), for the first UNESCO Green Academy – The Beza Bezuhan School. The school is
located in Bahir Dar, in the Lake Tana Biosphere Reserve in the northern part of Ethiopia. The RBM Logical
ScoreCard gives the Performance Profile of the Green Academies initiative in just one page. Its use has
been instrumental in effectively contemplating the design and expected performance of the initiative. It is
informative to note several advantages characterizing the RBM Logical ScoreCard, namely, it:
· Presents the ‘logic model’/the theory-of-change of the intervention in a concise manner - in just one
page. This reduces information overload, while allowing everyone to read from the same page
· Explicitly shows the results-chain, thus enabling stakeholders to speedily recognize broken or weak
links which have to be fixed
· Has a consistent structure which facilitates robustness. Stakeholders know where to look for which
details and whether such details make sense (correct/feasible) or not (incorrect/infeasible)
· Accounts for inter-connectedness/systemic nature of issues
· Provides Performance Indicators that help with Monitoring and Evaluation
· Serves as a very powerful ‘communication tool’
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The RBM Logical ScoreCard
UNESCO Green Academy: Beza Bezuhan School, Lake Tana BSR
Results-Chains
Performance Indicators /
#
Impacts (=Vision)

Sources of Verification
By the end of the biennium, at least…

Students, teachers and community members (=
participants) in the Lake Tana BR enjoy the benefits
VPI-1: 25% of the participants confirm that
of practical environmental education (praceedu)1;
they are enjoying the benefits of praceedu
5 thus building resilience and combating climate
and UNESCO is acknowledged.
change vulnerability.
On an annual basis, at least….

THE FIVE PILLARS OF UNESCO GREEN ACADEMIES

Outcomes (= Mission)

Students, teachers and community members in the MPI-1: 50% water for gardens from RWH;
Lake Tana BR use UNESCO facilitated praceedu;
4 including water from rainwater harvesting, recycled MPI-2: 50% fuel in school kitchen is biogas;
grey water and renewable energy.
MPI-3: 50% re-cycled water in bathrooms;
Outputs (= Deliverables)

MPI-4: 02 Construction / maintenance jobs.
Produced by...

Out-1: [Hardware]: Infrastructure for rain water
PI1-1:100,000-litres water by March 2016;
harvesting (RWH), biogas production, and water rePI1-2: Biogas digester by March 2016;
cycling in place, and their correct use promoted.
PI1-3: Greywater recycling by July2016.
Out-2: [Software]: Guidelines for/in praceedu are
produced (or their production facilitated) and their
correct use actively promoted.
Out-3: [Human ware]: Students, teachers and
community members (= participants) in the Lake
3 Tana BSR trained in/for praceedu and supported
to apply their improved knowledge and skills.

PI2-1: Relevant guidelines in place by December 2016.

PI3-1: At least 200 students, staff and community members trained by July 2016.

Out-4: [Management]: UNESCO Green Academy PI4-1: Project is managed within approved
project in the Lake Tana BSR is efficiently and efbudgets and plans.
fectively managed.
Activities
Act-1: [Hardware]: Facilitate or design and build appropriate facilities for/in praceedu.
Act-2: [Software]: Develop new/updated guidelines for/in praceedu.
2 Act-3: [Human-ware]: Provide appropriate education and training programmes in praceedu.
Act-4: [Management]: Undertake planning, fund raising; implementation, M&E, and reporting.
Inputs / Resources
· Facilities and materials;
1 · Funding from Regular Programme and Extra-budgetary sources; and procedures and
methods;
· Knowledge and skills of UNESCO staff and partners.

Table 3 UNESCO Green Academies Logical ScoreCard
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Pillar I Rainwater utilization
Rainwater harvesting

THE FIVE PILLARS OF UNESCO GREEN ACADEMIES

Paul Bierman-Lytle

Figure 3. Water and children

Water is a precious resource. For many, there is a shortage of water entirely or the resource is inefficiently
wasted when available. The concept of rainwater harvesting (collecting and using rain that falls freely from
the sky) is not new. Communities around the world have collected rainwater for centuries. Indeed, their very
existence depended on it and this is still true today. An excellent way to learn about rainwater harvesting is
to make it a tangible part of every school, kindergarten through university. In other words, rainwater harvesting should be a key design and construction component of each school building and part of the education curriculum. This enables students to learn by example, to recognize how precious water is, and how it
can be utilized for multiple functions in the classroom as well as throughout the school. Hopefully, students
will take these lessons home and promote them throughout their life in places where they live, work, have
refreshment, and play. No building or human environment should be built without a consideration for rainwater values.
Rainwater Harvesting includes numerous features:
· Optimum collection area on roof or ground
· Selective location to avoid leaves, bird droppings, dust, and insects
· Channel rainwater to holding tanks1 through screens that collect debris and prevent mosquitoes,
insects, and vermin from contaminating the water
· Distribute water for non-potable uses using pumps and gravity
· Purify water for potable uses
· Capture and recirculate used water for continued uses; never wasting any water
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1

Storage tanks are typically made of plastic (polyethylene), fiberglass, galvanized steel or concrete.

THE FIVE PILLARS OF UNESCO GREEN ACADEMIES

FIGURE 4

Figure 4. Basic layout of a rainwater collection system

School uses include: Rinsing out recyclables like glass and metal containers, washing art equipment, watering indoor and outdoor plants and vegetable gardens, flushing toilets, laundry cleaning, water storage
for fire suppression, washing school vehicles, and custodial services (cleaning classroom floors, windows,
desks and chairs). If purified, rainwater can be used for drinking, cooking, and ablution.
Rainwater collection guidelines
1. Locate on roof area away from trees where bird droppings, leaves, and dirt can fall onto roof polluting the rainwater; design as large a collection area as possible in order to harvest maximum amounts
of rainwater; design roof pitches in order to direct rainwater to collection gutters and holding tanks;
extend roof area beyond building structure to provide, not only more surface area to collect rainwater, but also to provide shade below
2. It is very important that a screen and filter catch all debris from entering the First Flush Diverter.

Figure 5. A fine mesh sieve is used to keep out leaves and vermin

First Flush Diverter: Contaminants (such as dirt, bird droppings, and insects) are usually concentrated in the first few minutes of flow off the roof. A ‘first flush diverter’ simply diverts the ‘first flush’ of
contaminated water away from the container, and then allows the rest of the rainwater to be directed
into the container.
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Figure 6. First flush diverter 1 and 2
THE FIVE PILLARS OF UNESCO GREEN ACADEMIES

The first rainwater will fall into the downpipe. A ball inserted in the pipe will float on top and rise
with the water up to the reducer section. This reducer section will stop the ball from rising any further and will keep small debris inside the downpipe. Continuous rainfall will then be channelled into
the storage container. When rain has stopped, the screw cap at the end of the elbow pipe should be
removed to let out the water in the downpipe. The ball will drop and the screw cap is repositioned
for the next rain. The container should be covered with a lid large enough so that it can be drained
and fully cleaned periodically to ensure the quality of water being harvested. If you cannot find a
ball and a reducer pipe, you can use a downpipe, which removes the larger dirt. Cover the top of the
downpipe with mesh to catch debris like leaves. Clean the mesh regularly.

Figure 7 Installation of Street Rainwater Collection system using simple tent construction and canvas gutters1

3. Consider erecting collection surfaces above streets between buildings. This approach may be appropriate especially when the building roof is under trees, or is not designed to collect rainwater (round
roof, flat roof, wood or reed roof). A street-covered roof can be made of rigid metal panels, plastic or
canvas. In addition to collecting large amounts of rainwater, the street ‘umbrella’ provides play areas
and shade for pedestrians as well as preventing the street from flooding, mud, and erosion. These
structures are easy to install, disassemble for cleaning, and mobile.
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Figure 7 Installation of Street Rainwater Collection system using simple tent construction and canvas gutters2

THE FIVE PILLARS OF UNESCO GREEN ACADEMIES

Figure 8 Illustrations showing Street Rainwater Collection (SRC) to collect rainfall, prevent muddy streets, and
provide shade

How to calculate the amount of rainwater you can harvest from your roof
· Calculate the area of your roof in square meters (width times length = area)
· Find out what the annual rainfall is in your part of the country
· Multiply times rainwater collection efficiency ratio (based on evaporation and leaks)
· Multiply the area by the annual rainfall in litres = total amount of rainwater harvest per year
Case study 1 UNESCO Green Academy Buildings, Sheder Refugee Camp, Ethiopia
The following project resulted from collaboration between UNESCO and UNHCR in 2015 to develop
solutions for the refugee camp schools. The project has not been implemented at this time; however, these
solutions were prepared in an assessment report by this author, can be applied to any school campus.

Figure 9 Site aerial showing 1 of 3 school campuses

These rainwater collection solutions provide enough water for 270 students per year. Rainwater can be
used for several purposes such as flushing toilets, watering gardens etc.
19
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Figure 10 1 – Roof Gutters 2-Inverted Umbrellas

3- Tensile Street Roof

4-Street Tents

Table 4 Sheder refugee camp rainwater harvesting summery

Number of Total RainBldgs. on 3 water ColCampuses lection Roof
Area
24
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6,910 sq.
meters

Average
Rainfall
Per Year
712 mm

Water
Total Litres
Average
Average Wa- Number of StuCollection Collected
Litres of
ter Consump- dents & Teacher
Efficiency
Per Year
Rainwater
tion Per Per- Water Collection
Factor
Collected Per son Per Day &
Can Serve
Building
Per Year
0.623
3,063,110
128,000
31 x 365 =
270
11,215 l/year

Figure 11 Examples of roof designs for maximum water collection

Case study 2: Vele Secondary School, Vhembe District, Limpopo, South Africa
Another excellent Green School example is Vele Secondary School completed in 2011. To serve as a model
for other schools, the school used the same budget allocated to typical government schools. By providing
its computer lab as an internet cafe, hosting computer training classes and a sewing co-op, Vele also is the
embodiment of a school doubling as a community centre. The project accomplished the following sustainability features:
· Rainwater harvesting and storage (200,000 litres)
· Food gardens
· Solar energy for computers and water pumping
· Electricity sub-metering and display for energy management and education
THE FIVE PILLARS OF UNESCO GREEN ACADEMIES

· Green roofs for insulation using indigenous flora
· Dry composting toilets
· Biogas digesters for cooking
· Passive Low Energy Design for thermal comfort, natural lighting and ventilation

Figure 12 Vele Secondary School master plan

To learn more about this project, the Centre for Green Schools has published Roadmap to a Green Campus. See references.
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Rainwater Harvesting Curriculum Examples:

THE FIVE PILLARS OF UNESCO GREEN ACADEMIES

1. Have students design and build models that show how rainwater harvesting works.

Figure 13 Students build models of rainwater collection systems

Figure 14 Students learn how to grow food with rainwater and solar heat

2. Integrate vegetable gardens in schoolyards that utilize rainwater collection.
3. Install playground equipment that pumps rainwater from storage to gardens.

Figure 15 Playground equipment pumps rainwater while students have fun and healthy exercise1

Incorporating rainwater harvesting as a feature of the school campus brings attention each day to
students, teachers, parents and guests how important water is to their program.
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Figure 16 Rainwater storage tank is prominent feature as one enters the school

Figure 17 Students can express their appreciation for rainwater through art

Rainwater harvesting is one of the easiest and affordable sustainability measures schools can integrate into their buildings and curriculum. Water is an important pillar of life. Humans cannot survive
without water for more than 5 to 7 days. Of all the earth’s water, 97% is salt water found in oceans
and seas. Only 1% of the earth’s water is available for drinking. 2% is frozen. Embedding rainwater
harvesting into UNESCO Green Academies can be considered the backbone of learning experience.
One of the basic lessons rainwater harvesting can teach is not to waste it. It is a valuable resource
and serves humankind in so many different ways from drinking, cleaning, growing food, recreation,
producing electricity cooling air, refrigeration, and much more. Most animals (including humans)
and plants contain more than 80% water by volume. Water is the only substance on Earth that exists
in all three physical states of matter: liquid, solid, and gas (vapour). What an accomplishment if we
can teach future generations to respect water and eliminate the concept of waste!
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Pillar II Wastewater recycling
Wastewater treatment: main principles
for the design, construction and operation of reed beds
Stan Wehbe and Peter Neuschäfer
The UNESCO Science Team together with the African Union Commission is leading a Pan-African Initiative
called UNESCO Green Academies, which are improved buildings for climate resilience. This article will
deal with technologies for wastewater treatment.
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The product of wastewater treatments are valuable sources of water, nutrients and energy. To support the
SDGs, wastewater should be recycled not only in major urban areas of the country but also in rural areas.
The current practice of septic tanks in combination with soak away, is not only wasting the highly valuable
resource of water, but also creating a health risk for the population (sewage spills, ground water pollution).
As the transportation of sewage from remote areas to central treatment plants causes negative impact on the
environment (air pollution by trucks) or is economically not viable (construction of long sewage networks),
decentralized sewage treatment systems are the solution. If space is available, reed bed treatment systems
are the most reliable, long lasting, low energy consuming and easily operable decentralized wastewater
treatment system and give the chance to treat and reuse wastewater even in the most remote areas of the
world sustainably. A positive side effect of the reed beds is the creation of a green area acting as wildlife
habitat and green belt. Several guidelines for the design and construction of reed beds are already available
from various countries, but those guidelines focus on the treatment of wastewater for the purpose of safe
discharge into a receiving water body and not for the direct reuse for irrigation. To match with the high
standards of irrigation water, an advanced design is required and this is elaborated upon in further guidelines.
This guideline provides a common base for the design, construction and operation of reed beds for the
treatment of domestic sewage and its reuse for irrigation.
Reed beds can also be specified as horizontal or vertical subsurface flow wetlands. The range of application
can vary from a single house up to several thousand inhabitants. The limit is set only by the investment cost
as compared to conventional treatment plants, since the costs per capita of reed beds increase in a linear
manner. This is in comparison to conventional plants where the costs per capita decrease with the size of
the plant.
This guideline is not for the treatment of industrial sewage, storm water, surplus sludge, forced aerated reed
beds, concept of sewage reed irrigation fields and surface flow wetlands.
Reed beds according to this guideline are constructed wetlands with vertical or horizontal subsurface flow
through a lined gravel/sand bed filter planted with reeds (for example Phragmites australis). The sewage
can either be only mechanically or biologically pre-treated or even raw. Depending on the chosen pretreatment the reed bed system is either a single (only Stage B) or double stage system (Stage A and B).
If raw sewage is distributed on the reed beds a double stage system is used. The first step (Stage A), is used
to filter the suspended solids from the water which will accumulate on the surface of the planted filter layer
and this is the first biological step as well. The pre-treatment before Stage A of the reed bed basins in this
case is a grinder pump station with a volume of around 1/6 of the daily flow. There is no need for buffer or
septic tanks, therefore the maintenance and odour nuisance is reduced to an absolute minimum.
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The closed reed vegetation cover on the Stage A filter improves by shading and insulating the ground-level
micro-climate. A continuous feed of stray wide-meshed vegetation residues mixed with the ground up
solids of the sewage form on top of a sand filter layer and an aboveground “spatial filter” which acts as an
additional filter and protects the below sand filter from becoming blocked up.

The reed plants grow through the overlying organic solids on the surface and develop numerous roots and
shoots in the substrate. This leads to a forced dewatering, drying, aeration and mineralization of the organic
solids. The organic solids volume declines to about 10 % of the initial volume. The filter bed and the
accumulated solids are kept unblocked due to the continuous growth of rhizomes and stems from the plants,
which also increase the permeability of the deeper solid layers. This sedimentation stage (Stage A) works
for a period of 25 to 40 years without solids removal. During this period the solid layer increases slowly
to a thickness of up to 0.5m. The resulting product of the sedimentation, dewatering and mineralization is
an earthy organic material (like peat). This solid humus can be used for further composting, fertilization,
thermal recycling, cultivation, gardening and landscaping.
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The outflow of the sedimentation stage is then further biological treated in a second stage reed bed (Stage
B). The Stage B can also be used independently from Stage A to treat the outflow of a technical pretreatment stage like a septic tank, fine filter, sequencing batch reactors (SBR) or up-flow anaerobic sludge
blanket (UASB).
Stage B is the main biological treatment step of a reed bed treatment system. It is charged with pre-treated
sewage. The pre-treatments are either Stage A filtration and mineralization reed basins or a conventional
mechanical/biological pre-treatment, such as a septic tank. The biological reed bed treatment step (Stage
B) combines aerobic and anaerobic decomposition processes in a substratum layer. The polyethylene lined
and refilled basins are planted with sewage-adapted helophytes (Phragmites australis). The wastewater
percolates through the filter substrate vertically or horizontally to the bottom drains. Besides the microbial
and fungal decomposition of organic matter and pollutants in the rooted substrate matrix, chemical and
physical precipitation, absorption and filter processes occur. Some of the wastewater nitrogen is released
from the artificial ecosystem as nitrogenous gases (denitrification).
Through intermittent loading of the reed beds a radical change of oxygen regime is achieved. After water
saturation by feeding via the distribution system, a drainage network at the base collects the purified water.
The pore space of the substrate is refilled with air thus enabling aerobic decomposition processes. Another
part of oxygen transfer into the rhizosphere happens through a special helophyte tissue in the plant stems
and roots (aerenchym) from the air.

Figure 18 Reed beds system (Source Picture Reed Bed Contracting LLC)

For small reed beds a distance of 10 m to 15 m from the nearest neighbouring occupied building is sufficient to avoid any odour nuisance. If approved by the owner any shorter distance is possible as well, as
odour only appears at pumping to Stage A during start-up of the system (no reed plant covering) and during
malfunctions (anaerobic conditions through overload). For larger reed bed systems the same distance to
residential areas as for any other conventional sewage treatment plant (STP) should be chosen.
An operational manual is to be handed over by the designer/contractor to the owner and operator. The training of the operator should be carried out by an engineer experienced with reed bed systems. Then the reed
bed can be handed over to the municipality, population or maintenance crew of the private area. At least
once a year the system is to be checked by a professional reed bed expert.
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Table 5 Maintenance of reed beds component

Plant component
Pre-treatment
Pre-treatment

Work
Visual check
Sludge removal

Frequency
monthly
as required

Bascet screen
Pumps
Chamber A
Distribution valves
Stage A, manual
Drainage control
manholes
Drainage pipes
Distribution system
Stage A and B
Basins
Dams

Cleaning
Visual check
Removal of scum
Operate according to
distribution schedule
visual check

daily
weekly
monthly
daily

Flushing
visual check, flushing

yearly
½ year

Check water level
Trimming reed plants

weekly
weekly
every 3rd year

Operation manual

Cutting and removal of reed
plants
Filling

In- and outflow

On site sampling: pH, TDS

In- and outflow

Laboratory: COD, BOD,
TSS, NH4-N, P, Pathogens
Maintenance

Reed plants

Mechanical Equipment
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Comment
1st chamber filled by
50%

larger systems equipped
with automatic valves

weekly

daily / weekly /
monthly / yearly
daily / weekly /
monthly / yearly
monthly / yearly
according to supplier

cut plants growing out
of the basins

depends on size of
system
depends on size of
system
depends on size of
system

Pillar III Production of clean energy
Clean energies: overview and possibilities
for UNESCO Green Academies
Francesca Calisesi and Benno Böer
Production of clean energies is one of the 5 pillars of the UNESCO Green Academies. Educational institutions can decide which technology is most appropriate for them and for the ecosystems they live in.

THE FIVE PILLARS OF UNESCO GREEN ACADEMIES

This article will give an overview about clean energy types, the role they are playing in the energy supply
worldwide and in Africa. Additionally, it will cover the benefits they bring and explore the solutions that
schools might apply for the production of clean energies.
The most common term referring to non-fossil fuel based energies is clean energy. Clean energy can be
defined as a form of energy collected from resources that are naturally replenished on a human timescale,
such as sunlight, wind, rain, tides, waves, and geothermal heat.
New clean energy technologies are expanding, becoming cheaper, more efficient and sustainable while also
reaching cost levels lower than traditional fossil fuels and disrupting the traditional power market, as stated
in a report by NextGen Climate (2016), an environmental advocacy organization working to bring climate
change to the forefront in policy making processes. The International Energy Agency provides a similar
view claiming that “The cost gap between electricity generated from renewables and that from fossil fuels is
narrowing. Some renewables are already competitive with new-built fossil fuel plants in various locations”
(2015).
Moreover, the NextGen Climate report adds that clean energy sources, in the past considered too expensive,
are now competing with fossil fuels costs so that market and economic forces are shaping and pushing towards new directions, investors and policy makers. Therefore, the economic driver will lead opportunities
to build new clean energy systems and employment, considering that the clean energy industries have more
potential to generate jobs as compared to fossil fuels. As a matter of fact, according to the International Energy Agency, clean energy policies need to aim at a broader set of goals set higher than reducing greenhouse
gases only. They should also target increasing energy security, bring benefits for industrial productivity,
competitiveness and energy consumers, raise standards for health and well-being, and have positive impacts
on macroeconomic outcomes, such as employment opportunities, if a long term contribution is the goal in
mind.
These objectives are in line with the SDGs, in particular 7 and 13. SDG 7 aims at ensuring access to affordable, reliable, sustainable and modern energy for all, to increase substantially the share of renewable energy
in the global energy mix and to double the global rate of improvement in energy efficiency. Energy is both a
challenge and an opportunity. On one hand, one person out of five, still lack modern electricity and 3 billion
people rely on wood, coal, charcoal or animal waste for cooking and heating, on the other one, clean energy
can play a fundamental role in the enhancement of job security, climate change mitigation and adaptation
actions. SDG 13 calls for taking urgent action in combating climate change and its impacts by strengthening resilience and adaptive capacities, improving education, raising awareness and promoting mechanisms
for raising capacity for effective climate change-related planning and management, with a special focus on
youth.
Clean energies and related technologies are proven to have great potential from social, environmental and
economic perspectives. In our energy-based economy and life, clean energies are starting to play a fundamental role for several reasons, such as the necessity to reduce greenhouse gasses emission, decrease air
pollution and improve air quality and manage the high cost and limited resource of fossil fuel.
Concerning the social benefits, clean energies can foster economies and job opportunities through investments in this sector. According to UNEP and Frankfurt School of Finance & Management (2016) “In 2015,
renewable energy set new records for investment and new capacity added. Investments reached nearly $286
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billion, more than six times more than in 2004, and, for the first time, more than half of all added power generation capacity came from renewables.” Additionally, “IRENA (International Renewable Energy
Agency) estimates that global renewable energy employment increased by 5% in 2015 to reach 8.1 million.”
(IRENA 2015).
Clean energies can improve energy security while having a much lower environmental impact than conventional technologies. Indeed, traditional energy sources, such as coal, petroleum, natural gas and nuclear
reactors have high negative effects on the ecosystems of our planet and human health. For instance, thermal
power plants, one of the most traditional techniques to generate electricity, produce air pollution, which is
a major source of health problems such as respiratory diseases. This is because during the conversion process of heat energy into electric power, greenhouse gasses, like carbon oxides, sulphur oxides and nitrogen
oxides are produced directly contributing to climate change.
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Another conventional way of producing energy is through nuclear power plants. While compared to thermal power, nuclear power requires much less fuel and does not produce greenhouse gasses however, it still
poses a greater threat in terms of waste and security risk. The radioactive waste produced is highly costly
to safely dispose and very dangerous for human health and the environment. Moreover, the cooling process
of the reactor requires a large quantity of water and if improperly realized or for technical failure or human
reasons, catastrophic consequences may occur. For instance, in recent history the Chernobyl disaster in
1986 caused 56 direct deaths (47 accident workers and nine children with thyroid cancer). Additionally, it
is estimated that there were 4,000 extra cancer deaths among the approximately 600,000 exposed people
according to the International Atomic Energy Agency (IAEA 2016). The Chernobyl disaster was not a
single incidence, as unfortunately shown again in 2011, when the nuclear catastrophic event of Fukushima
happened. Large amounts of radio-active material were released into the open and contaminated the air,
soil, water, biota and food in the surrounding environments. Approx. 170.000 people had to be evacuated,
and hundreds of thousands of livestock perished.
Clean energies’ potential is enormous, as theoretically they could exceed the market demand since these
resources exist over wide geographical areas (with the sun as an example), in contrast to other energy resources that are not clean and limited in stock in a number of countries.
Having this in mind, shifting towards clean energy sources is strongly required for a secure future. This
shifting is already in progress as clean energy increasingly provides energy in four important areas: electricity generation, air and water heating/cooling, transportation and rural off-grid energy services (stand-alone
power systems which are able to provide electricity, especially in remote areas, where electrical infrastructure is not supported) (REN21 2010).
REN21’s 2016 report states that clean energies contribute to a global energy consumption of 19.2% in 2014
and 23.7% in 2015. In the latter year, clean electricity was so divided: 16.6% from hydropower, 3.7% from
wind, 2.0% provided by biomass energy, 1.2% by solar and 0.4% represented by geothermal, CSP (concentrating solar thermal power) and ocean. The figure below is based on REN21’s 2016 report.

Figure 19 Clean and non-renewable energies capacities
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Concerning Africa, according to the report “Power Up: Delivering renewable energy in Africa” by The
Economist Intelligence Unit Limited (2016), clean energies collectively in Sub-Saharan Africa account for
just 4-5% of power generation, if we exclude large hydropower. The following figure is based on Climate
Scope 2015 from the Economist Intelligence Unit Limited (2016).
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Figure 20 Clean and non-renewable energy capacities of Sub-Saharan Africa

Ambitious plans are in place, the same report “Power Up: Delivering renewable energy in Africa” highlights that “The African Renewable Energy Initiative, led by institutions including the African Union and the
United Nations Environment Programme, has set a goal of 300 GW of renewable energy capacity by 2030.
But this requires a 680% increase in current deployment rates. …the installed renewable power generation
capacity in Sub-Saharan Africa currently stands slightly below 30 GW”.
Clean energies are now established around the world as mainstream sources of energy. Rapid growth, particularly in the power sector, is driven by several factors including the improving cost-competiveness of
renewable technologies, dedicated policy initiatives, better access to financing, energy security and environmental concerns, growing demand for energy in developing and emerging economies, and the need for
access to modern energy. Consequently, new markets for both centralized and distributed clean energy are
emerging in all regions.
With these facts and figures in mind it is imperative to provide young boys and girls with a first-hand experience in the production of clean energies and teaching them about the related positive impacts on their
daily lives and their communities. Including youth in the clean energy enterprise is of enormous importance
towards establishing sustainable and peaceful societies.
The Green Academies initiative can catalyse the shifting process towards the utilization of sustainable
sources of energies. The schools taking part in the Green Academies initiative may apply whichever technology is most suitable to their environment. Among the many clean energy options, the possibilities could
be:
· Biogas energy is a mixture of gases, methane and carbon dioxide, produced by the bacterial
decomposition of organic wastes (human, agricultural) that is then used as fuel. Black water
coming from school toilets can be transformed into biogas through fermentation processes in a
biogas digester. The gas so produced, is instantaneously ready to be utilized as gas for cooking
and bottling for sale. Additionally, this technology presents another great advantage. Considering that the sewage systems mainly discharge black water into rivers or lakes, this clean energy
system would remove the threat of surface and groundwater contamination with pathogens and
macro-nutrients such as nitrogen (N), phosphorus (P) and potassium (K), while also addressing
hygienic and sanitation issues.
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· Biomass energy is a clean energy deriving from living or recently living organisms (plants, animal materials) that can be used as fuel. It can be an important source of clean energy if properly
realized. Biomass production (wood, trees and crops) competes for land against agriculture and
food production. A smart way to produce biomass might be harvesting reeds from grey water
treatment facilities when they reach a certain height. Additionally, as we have seen, reed beds
have the capacity to clean water thereby working as a water treatment system and providing
biomass without causing food security issues. Moreover, UNESCO has conducted research and
produced feasibility studies into innovative methods of biofuel production, based on floating
mangroves and harvesting water hyacinths.

THE FIVE PILLARS OF UNESCO GREEN ACADEMIES

· Wind energy is a form of clean energy produced using machines such as windmills and turbines
that use wind as their power source. This method of producing clean energy is the most mature
method as the worldwide installed capacity has touched 282 GW of which 44 GW were added in
2012 alone, according to the World Wind Energy Association. Although this method might have
some issues for large-scale supply, such as low power quality and/or dependency on the quantity of wind, if used with the addition of other clean energies, this source can feed the energy
demand. Around the world, especially in the USA, schools are already installing this technology
and experiencing the benefits: greater energy security, lower bills and generating income by selling surplus energy while teachers, students, parents also learn about turbines and clean sources
of energy. A very inspirational reading concerning wind energy, the power of will and energy of
young people and the value of waste is The Boy Who Harnessed the Wind of Bryan Mealer and
William Kamkwamba. A true story of a Malawian boy who for one year could not attend the
school. In his free time he went to the library and read about windmill. He so built a windmill
with material from the dumping sites to bring energy and water to his village.
· Solar energy has achieved a worldwide recognition since it is reliably available, environmentally friendly and low maintenance. Solar energy is radiant light and heat from the Sun that is
harnessed using a range of ever-evolving technologies such as solar heating, photovoltaic, solar
thermal energy, solar architecture and artificial photosynthesis. It can be used for several purposes such as heating, cooling, ventilation, cooking, water treatment and electricity production.
Concerning the latter, sunlight can be converted into electricity either directly using photovoltaics (PV), using a photoelectric effect to convert raw solar energy into an electric current; or
indirectly using concentrated solar power (CSP) which utilizes lenses or mirrors and tracking
systems to focus a large area of sunlight into a small beam.
· Hydropower is an energy source that produces electricity through machines moved by water.
This clean energy has widespread use in Africa, especially through building dams. Water from
rivers pass through dams and spin turbines that generate electricity; the more water that flows
into a dam, the more power that is produced.
· Tidal power is a form of hydropower, where the energy from tides is converted into power,
generally electricity; this technology is not yet widely in use, even though it has great potential
for energy production and tides are more predictable than other clean energies such as wind and
solar power.
· Geothermal energy is the heat from the Earth, like shallow ground to naturally occurring hot
water springs and hot rock found a few miles beneath the Earth’s surface, and deeper to the extremely high temperatures of magma.
· Kinetic energy is the energy that an object possesses due to its motion. It is possible to covert
this power into electricity, utilizing for example an alternator or dynamo. A new research by
Columbia University was conducted determining feasibility in harvesting kinetic energy from
common human activities, such as walking, writing with a pencil, taking a book off a shelf, or
opening a door.
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This article aims to promote not only the utilization of technologies for clean energy production, but also
energy conservation. According to the report Better Building, energy preservation, through the design of
buildings which are energy efficiency oriented, brings along positive impacts from several points of view.
“Conserving energy benefits the environment and national economies at a micro- and macroscopic level, as

well as supporting the peaceful coexistence of nations” (Schwarze H. et al 2010).
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This article is an encouragement to learn about clean energies possibilities and the many advantages they
have when applied in schools. The Green Academies initiative encourages the production of clean energies
in schools because of the several positive impacts this experience can generate for the students and the
school itself. Firstly, it reduces electricity bills, can be a source of revenue generation, contributes to the
reduction of CO2 emissions and is a powerful tool for education and engagement. Young boys and girls will
learn the benefits of sustainability through a working example of clean technology that will require their
direct engagement, especially in subjects such as geography, science, design, technology and Information
Technology (IT). Clean energy sources represent a chance to reduce the inconveniences caused by energy
cuts and bad municipal governance or lack of infrastructure. Additionally, it is an opportunity to inspire the
wider community to take action towards addressing climate change and progressing towards a cleaner and
greener future.
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Pillar IV Production of biomass
Biomass production for food and fuel in
UNESCO Green Academies
Benno Böer
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The term ‘biomass’ has several different definitions and sub-definitions available, depending on the respective science-discipline and the inclusion/exclusion of living matter and litter. In the natural science discipline of ecology, we use the term ‘biomass’ mainly for the total matter of living creatures. A very useful
definition was developed in 1934 by the Russian ecologist Bogorov, referring to biomass as the quantity of
matter (dry-weight) in living organisms. In the field of clean-energy the same term is being used for biogenic and non-fossil plant material that can be used for the production of bio-energy.
In principal there are three different types of biomass that we do recommend for production inside the premises of UNESCO Green Academies:
1. Biomass for the production of food for human consumption.
2. Biomass for the production of fodder to feed animals.
3. Biomass for the production of biofuel.
Which type of biomass-production the individual youth-clubs will focus on, is for them to decide. Here are
merely a few suggestions on what is possible. It is important that the teachers and students of youth-clubs
study and discuss with each other what kind of biomass they wish to produce in their own UNESCO Green
Academy, and what is suitable in their geo-climatic location.
1. Biomass for the production of food for human consumption
The main purpose of food production for human consumption inside the premises of UNESCO Green Academies, is to train, teach, learn and demonstrate about food production, with a special view to urban agriculture. Many areas of Africa are exposed to permanent or temporary droughts. However, it is possible to use
sur-plus water from rain-water as well as from treated grey-water for the irrigation of crops. The first UNESCO Green Academy in Bahir Dar already produces tomatoes, lettuce and cabbage. It would be even more
interesting to try and study a variety of food-crops, and learn about their water to calorie ratio, as well as
the nutritional value including the content of protein, fat, carbo-hydrates, vitamin, fibre, and trace-elements.
Table 6 A variety of different food-types to be considered and discussed by youth-clubs for potential production in UNESCO Green Academies.

Fruits
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Nuts

Roots

Cereals

Herbs/

Beans

Vegetables

Pigeon-Lentils

Tomato

Lime/

Peanuts

Potato

Corn

spices
Chilli

Lemon
Mango
Orange
Mandarine
Grapes

Cashew
Macadamia
Coconut
Paranut/

Wheat
Rye
Barley
Teff

Garlic
Onions
Parsley
Rosemary

Green peas
Chick peas
White beans
Black-eyed beans

Lettuce
Cabbage
Celery
Pumpkin

Melon
Dates
Banana
Papaya

Brazilian nut
Kola nuts
Mongongo
Palm nuts
Gabon nuts

Sweet potato
Carrots
Yam
Cassava
(maniok)
Cocoyam
Taro
Beet root
Parsnip

Ensete
Sorghum
Sunflower
Oats

Sage
Oregano
Lemongrass
Coriander

Mung beans
Green beans
Kidney bean
French beluga

Capsicum
Egg plant
Leek
Avocado

Youth-clubs will learn about food-diversity and how to produce crops under adverse climatic conditions,
utilizing rainwater and grey-water, as well as understanding water requirements and nutrient value. They
can then transport and translate this knowledge into their communities where it will generate a multi-plier
effect. Composting of any plant-debris will also be applied in order to improve the nutrients in the soils.
Training regarding the selection of food-crop should also include knowledge on food-security via the storage of large quantities of food as well as selecting climate-resilient species. It is important to understand
that food crop diversification will assist in times of climate-change. The production of the Abyssinian banana, (Enset Ensete ventricosum (Welw.) Cheesman) in certain areas of Ethiopia (Gurage), is an excellent
example on how to enhance food-security based on agricultural practices and regional food-culture. Areas
with large-scale production of Enset are believed to contribute to drought-resilience, in comparison to vast
agricultural areas that are exclusively cultivated with shallow-rooted crops which are much more vulnerable
to aspects of drought.
2. Biomass for the production of fodder to feed animals
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When initially discussing the idea of developing UNESCO Green Academies, it was also suggested to include keeping chickens and cows, possibly other poultry and livestock, or even fish. Again, the youth-clubs
themselves should discuss, study and decide what is best for them if they wish to include animals. Since this
involves aspects of animal welfare and animal husbandry, the teachers and the students need to carefully
study their own capacity, the needs of the animals including their water and food intake before deciding to
take on livestock or poultry.
In case they wish to include cattle, it needs to be understood that cows’ diets change according to their age.
Information about this is available on the internet, or from local cattle breeders and agricultural extension
services, which can be consulted for their professional advice. As a general rule, very young cows need
colostrum (cow milk), and they are weaned off after 3 months and fed a mix of grain, hay and water. Adult
cows consume 50 kg of feed and drink large quantities of water daily. Cows eat a mixture of grass, alfalfa
(fresh or hay), grains as well as corn and grass silage. They can also consume a variety of items of plant
biomass-based food-waste. Cows should really only be kept in adequate environmental conditions – this
needs to be studied. In very hot and dry conditions, it might be a significantly better option to keep camels
instead of cows, for several reasons:
· Camels are very well adapted to high temperatures.
· Camels keep producing up to almost 20 litres of milk per day, even in very hot conditions.
· Cow milk production decreases to as little as 2 litres per day in hot conditions.
· Camel milk is rich in Vitamin C, low in fat, and consumable by lactose-intolerant people.
In case they wish to include chickens, the Internet provides rich information on how to produce chicken
and feed them what they need. The web-site, Fantastic Farms for example, suggests to feed earthworms
and informs how to produce them. ‘Under ideal conditions earthworms reproduce rapidly. Grown on horse
manure, one square meter can yield 1.7 kg of earthworm protein a year, enough to exceed the protein needs
of 1 hen. You can either grow your earthworms in special worm farms and feed them out to your gals, or
grow them in the rich soil of your specially designed organic vegetable garden system and let the hens help
themselves, while doing valuable work for you at the same time.’ They also provide information on feeding
Alfalfa (Lucerne), duckweed, comfrey, wheat, barley, rice, oats, as well as vegetable seeds, green leafy vegetables (e.g. collards or mustard greens), brewer’s yeast, oats, milk, kelp, cooked beans and peas, sunflower
and sesame seeds, dandelion, chickweed, mustard greens, kale, cabbage, watercress, parsley, comfrey, plantain, nettles, raspberry (leaves), red clover, horsetail and chamomile, and fresh watercress.
3. Biomass for the production of biofuel
Many communities are in serious need of biofuel, either in the form of charcoal or as fuel-wood. This is not
only true for UNESCO Green Academies located inside capital cities, Biosphere Reserves, World Heritage
Sites and Geoparks, but especially for Refugee Camps. There are several options on how to produce fuel
wood:
a. Plant fast growing woody species
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The Internet provides highly important information about the dos and don’ts of fuelwood production, for
example the Food and Agriculture Organization of the United Nations (FAO) website mentions that It
is absolutely essential for youth-clubs to study this carefully before commencing any activities for the
production of fuelwood jointly with their teachers. According to the FAO ‘Fuelwood is the cheapest fuel
available per unit of heat in most developing countries. The annual use of fuelwood has been estimated at
1,200 million cubic metres worldwide (Arnold and Jongma 1978). Fuelwood can be harvested on demand
and is easily stored and dried. It can be produced from most tree species and from a wide range of silvicultural systems. However, if fuelwood production is a primary management aim of tree planting, a variety of
factors needs to be considered to optimise both the quantity and value of fuelwood produced. For example,
a species with high volume production is of little fuelwood value if the wood is very light or if the burning
wood produces toxic smoke.’ It is also absolutely essential to discourage any fuelwood collection from open
rangelands or from forests in order to avoid deforestation or other forms of adverse impact on biodiversity.
Moreover, when producing trees for fuelwood it is of great importance to select and plant suitable species,
both in terms of climatic and edaphic suitability, as well as to avoid the spread of invasive exotic species.
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b. Harvesting plants that are growing inside the grey-water recycling unit
Greywater recycling reed-beds, as suggested for use in the UNESCO Green Academies not only provide
clean water that can be used for irrigating crops, but also produce plants with high primary productivity
rates inside the recycling unit. Biomass produced by these plants has to be harvested from time to time, and
this can be used for the production of biofuel. Additional information can be obtained from at least two of
the authors that contributed to these ‘Guidelines”, namely Peter Neuschäfer and Stan Wehbe, both of whom
have obtained vast technical experience with these systems under hyper-arid climatic conditions in the Gulf,
as well as in Ethiopia.
c. Invasive alien species
The World Conservation Union (IUCN) has supported the development of a list of alien invasive species.
Valuable information is available on their web-sites (please refer to the references at the end of this article.
The species on the list ‘…were selected for the list using two criteria: their serious impact on biological
diversity and/or human activities, and their illustration of important issues of biological invasion.’ Youthclub members of areas infested with invasive alien species could learn about, how to identify the plant, and
harvest it from the urban, sub-urban and rural areas for the production of biofuel, as a contribution to further
limit the spread of these non-desired species. This element should under all circumstances only be carried
out in partnership with local, and national environment and biodiversity conservation agencies. However,
it offers two potentially highly valuable benefits: 1. Reducing the further spread of this invasive species; 2.
Availability of high quality fuel.
The tremendous importance of fuel-wood availability almost caused the geographical relocation of Africa’s
capital city many years ago when ‘The shortage of wood was so great by the beginning of the Twentieth
Century that most foreign observers were of the opinion that Menilek would soon be obliged to again move
his capital’ elsewhere’ (Capital Ethiopia website).
‘Historically, traditional fuels are the sole source of energy in Ethiopia. Owing to various socio-economic
and technological reasons, traditional fuels continued to dominate the energy landscape of the country to
this date. Available literature indicates that establishment of the capital, Addis Ababa, (1880s) is closely
linked with availability of trees for construction and energy purposes. Owing to fuel wood and construction
poles shortage he faced, Emperor Menelik II (1862 to 1907) abandoned Addis Ababa and moved the capital
to Addis Alem (45 kms West of Addis). It was later on when eucalyptus trees were introduced and the Emperor was convinced that the new fast growing trees could alleviate the problem that the capital was moved
back to its present location. It is the footprints of those days that one can see eucalyptus vegetation on the
Entoto hills (North and North-west of Addis) today.’ (UK Government website). Moving the capital permanently was prevented by the widespread planting of fast-growing Australian Eucalypt trees, and hence the
availability of a new fuel-wood-source.
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The article briefly reviewed the three types of biomass that the UNESCO Green Academies schools might
produce in their premises, biomass for the production of food for human consumption; for the production
of fodder to feed animals; for the production of biofuel. The choice of which biomass production they
want to implement is up to the schools as well as which types of cultivation, according to what is suitable
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in their geo-climatic location. Teaching young girls and boys how to grow their own food, keep their own
livestock and produce biofuel in a manner that is not competing against land for agriculture in a sustainable
way, represents fundamental skills in a world increasingly struggling for access to quality food and fighting
over access to land. Young leaders aware of these issues, knowledgeable and experienced about solutions
are highly essential to move towards societies in balance with nature.
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Pillar V Youth clubs
Establishing youth clubs in
UNESCO Green Academies
Eskadmas Alemu and Bernard Combes
« Young people must be given opportunities to participate as respected partners in decision-making and
actions at all levels» - Irina Bokova, UNESCO Director-General.
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Nowadays young women and men are change-makers, building new realities for themselves and their communities. All over the world, youth are driving social change and innovation, claiming respect for their
human rights and freedoms and seeking new opportunities to learn and work together for a better future.
UNESCO recognizes this reality, and therefore prioritizes its work with and for youth across all its programs. Regarding youth, UNESCO develops youth programs with the objective to empower them, responding to their expectations and fostering useful and long-lasting skills. UNESCO understands well that youth
have high creativity, potential and the capacity to make changes happen. This reality shows how much
young people will serve as a vehicle to make a change in the Green Academy program. Education will enable citizens to design, devise and plan actions, which are in harmony with the environment.
Establishing youth clubs of UNESCO Green Academies under the leadership of students is a strategy to get
their full engagement and make the Green Academies more youth centric. In addition, this strategy fosters
enabling environments for students to exercise their skills and talents.
Youth should not be just beneficiaries of this work – they are essential actors. That is why the Green Academies gives special emphasis in actively involving students in its implementation.
The world is now, more than ever, facing different challenges like climate change, illegal migration, unemployment, conflict and young people’s lives are potentially adversely affected by these issues. The youth
clubs will work towards addressing these problems.
Climate change is an issue of global concern. Education and capacity building on climate change are needed both in terms of mitigation and adaptation. It will change our future—jobs, environment, health and way
of life. We must take action! We must learn how to use our knowledge and put it into practice. Unemployment has created a growing disillusionment and frustration amongst youth, some of whom resort to illegal
migration or criminal activities in search of alternatives.
So what can we do? Education and learning about sustainability concerns not only education, but also
poverty reduction, sustainable livelihoods, climate change, gender equality, health, environment, natural
resources, planning, agriculture, commerce and many other issues. Through skills development, knowledge
building, and the active participation of individuals via positive behavioural changes at school and community levels, we believe that a meaningful contribution can be made towards climate resilience.
Education is fundamentally about values, with respect taking the central position of importance: respect for
others, including those of present and future generations, for difference and diversity, for the environment,
for the resources of the planet we inhabit.
Underlying values of education for sustainable development
· Respect for human rights and commitment to social and economic justice for all
· Respect for the human rights of future generations and commitment to intergenerational responsibility
· Respect and care for life in all its diversity which involves the protection and restoration of the
Earth’s ecosystems
· Respect for cultural diversity to build a culture of tolerance, non-violence and peace
36

As a community (for example, a group of young people, a class of students), we can work together to tackle

the issue of climate change and job creation at different levels. By changing individual and collective behaviours, people can be models for others.
Students are eager learners and are always willing participants in projects at school. Education of, about and
for the environment will instil the lifelong values and attitudes for positive action towards preservation and
conservation of natural resource.
Objective of the club
Students as a result of being part of a UNESCO Green Academies youth club will be able to:
· Be the custodians of facilities built by the Green Academies: which means students will learn how
they function and how to maintain them; they will additionally collect data on those facilities installed
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· Develop an understanding of environmental issues (e.g. loss of biodiversity, rise in temperatures and sea level, deterioration of ecosystems, increase in severe weather events) and the
climate pattern of their geographical area
· Understand root causes of migration and manage conflicts in order to mitigate these issues
· Be proponents of peace and tolerance and promote gender equality and inclusive communties
· Develop appropriate skills to participate in solving global problems
Organizing the club
Students are responsible for:
· Being the driving force behind the club’s activities
· Establishing how their club will function, selecting officers to supervise the operations and a teacher
as advisor
· Ensuring that club programs do not interfere with school activities
· Devising, leading and implementing simple and feasible projects and documenting what they do
Activities for the club
Education and learning about sustainability enables people to take responsible decisions and actions. Activities of the club should focus on environment, peace, conflict resolution and encourage youth into other
initiatives.
Once the club will be established, its members and teachers will receive training focused on 3 topics:
1. Environment: special focus on climate pattern and natural resources management; understanding
and maintenance of the facilities installed; data collection
2. Conflict management, root causes of migration and peace keeping
3. Activities carried out by the students by their own initiatives
Environmental facilities management
Essential to the club is that its members are the custodians of the technologies installed. They need to know
how they work and how to act in case of malfunction. They also need to collect simple data on how much
rainwater they collect, how much food they produce, etc. Additionally, they are responsible for training new
club members so that there will be always someone capable of managing and understanding the facilities.
Moreover, other activities can be undertaken, such as:
· Put up displays about environmental concerns
· Carry out a recycling program
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· Organize a community clean-up
· Other activities
Environmental management and education reflect our relationship to the environment. It is thus important
to take into account the many possible dimensions of this relationship, corresponding to different but complementary ways of apprehending the environment:
· Environment as nature (to be appreciated, respected and preserved) -- this leads us to explore the
close links between identity, culture and nature and to realise that through nature we find part of our
own human identity as living beings among other living beings
· Environment as a resource (to be managed, to be shared) -- this implies conservation education
as well as education for responsible consumption and solidarity, with equitable sharing within and
among societies and between present and future societies
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· Environment as a problem (to be avoided, to be solved) -- this invites us to solve real problems and
to make plans for preventive action. This requires the development of skills for critical investigation
into the realities of our milieu and for the enlightened diagnosis of problems
· Environment as a system (to understand so as to improve decision-making) – this encourages us
to recognise the links between here and elsewhere, between the past, the present and the future,
between local and global matters, between the political, economic and environmental spheres, between lifestyles, health and the environment, etc.
· Environment as a place to live (to get to know, to improve) – this focuses on everyday life – at
school, at home, at work, etc. It aims to encourage us to explore and rediscover our own surroundings, and to develop a sense of belonging
· Environment as a biosphere (in which to live together over the long term) – this makes us aware
of the interdependence of socio-environmental realities at world level, and focuses on international
solidarity which invites us to think more deeply about the modes of development of human societies
· Environment as a community (in which to become actively involved) – this focuses on co-operation and partnership to achieve desired changes within a community, where people need to learn to
live and work together in communities of learning and practice (Sauvé, 2002)
Environmental management and education that is limited only to one of these dimensions is incomplete and
risks transmitting a biased vision. Youth club members must understand that human living is only possible
on planet Earth, at least until other avenues are available, which will not be the case for the foreseeable
future. The truth remains: humans will perish without 3 minutes of air, 3 days without water and 3 weeks
without food. Only planet Earth can supply this.
Peace and conflict resolution
Youth clubs will receive training about peace, conflicts and migration causes. The objective is to have
students understand conflicts, how to manage them and to promote a culture of peace, where diversity is
respected and valued. Very often conflicts over resource scarcity are at the basis of illegal migration flows,
so teaching youth about these issues will contribute towards overcoming them and prevent them from
happening in the future. Therefore, education plays a key role. Culture has the capacity to bring about the
attitudes needed to ensure sustainable development: our cultural values shape our way of living and acting.
Learning situations of all kinds are ideal opportunities for improving our awareness and developing the
skills and attitudes needed to question the way we think, the values we hold and the decisions we make in
the context of sustainable development.
Activities related to peace and conflict resolution could be:
· Provide opportunities for actions that have a positive effect on the community
· Use art, drama and music to help express feelings and distress in creative, non-violent ways
· Organize actions to provide an understanding of how to solve problems constructively
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A mind shift is needed to build a sustainable world. The Club of Rome’s Limits to Growth (2004 update),
highlights 5 “essential characteristics for any society that hopes to survive over the long term”:
1. visioning or imagining
2. networking
3. truth telling
4. learning
5. loving
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The understanding of other cultures, and exchanges among them, will allow people around the world to
evaluate climate change and how to respond to it from different perspectives. Meanwhile, exchanges of
experiences and lessons learnt will enhance and reinforce the solutions that can be proposed. Creative solutions need to be developed to address the climate change challenge and cultural diversity can be a fruitful
source of creativity.
Activities by students
Students are called to be managers of the Green Academies facilities and encouraged to take the initiative
to organize and implement other activities, not included in the Green Academies pillars.
Action projects encourage youth to take action on an issue of concern and provide learning opportunities
that help empower people. Such projects can give inspiration, options and ideas for tackling an issue individually and/or as part of a community. For instance, it can be about making a community notice board on
climate news, working on an environmental campaign, or even developing a plan to make your school or
community carbon neutral.
Here are some examples of different types of actions projects:
· Projects that educate and inform, playing a role in teaching other people about climate issues. This
can include writing articles; presenting plays, poems and songs; making posters, murals and advertisements; conducting an opinion poll, but also doing research in humid or dry zones on the protection of biodiversity and how to develop essential skills to take action for its conservation (more information about biodiversity and lifestyle can be found in the guidelines YouthXchange Biodiversity
& Lifestyles guidebook -- http://unesdoc.unesco.org/images/0023/002338/233877e.pdf ). Projects
could also be about an ecological home and could look into:
o natural resources for building a home (to be made out of wood, bricks and ceramic tiles)
o energy efficiency (the rational use of electric energy, window openings that enhance lighting, solar energy for heating water and showers, wind energy for producing electricity);
balanced use of biofuel
o recycling of rubbish
· Very hands-on projects, that make direct changes to the environment like greening school grounds
by planting native species of shrubs and trees, stream clean-ups, protecting local green spaces, etc.
However, these projects can also be about constructing a wind mill and monitoring of its energy
production; putting in place techniques for environmental management or training people in natural
disaster preparedness and relief
· Learn to understand “climate”. Projects to learn about unbiased climate-change-issues. Learn about
natural and man-made root causes of climate change. Learn about climate history and patterns
· Actions that try to create change through creating and/or organizing groups at the class or school
level that address policy regarding climate change in the school system and/or community. These
actions may also be for taking measurements and working together with the local community to
evaluate problems encountered and find solutions (explore, assess and analyse local areas, with
regard to health, safety and cleanliness, in the vicinity of the school)
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Do not forget that to make these action projects happen it is necessary to develop activities to:
· Do fundraising to make the project happen, or to raise money for a cause, like purchasing land for
conservation, buying bike racks or native plants, etc.
· Raise awareness of climate-related issues by having events around international days, such as World
Environment Day (June 5) or International Mother Earth Day (22 April) or Celebrating Water Day
(22 March)
· Engage people in raising awareness about climate change and other pressing issues through existing
programmes and peer-to-peer education, as well as to cultivate good citizenship locally, nationally
and globally
· Organize Discussion Forums about root causes of illegal migration, indigenous culture preservation, peace development, conflict resolution
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· Organize Student produced green art/painting & eco-friendly science technology innovation practice exhibition events
· Coordinating youth club educational trips to visit nearby well-conserved environmental areas, biosphere reserves or natural parks, heritage sites, or green technology sites in order to develop their
knowledge, understanding and inspiration
· Raising awareness about the understanding, utilization, sustainable management and maintenance
of the facilities installed
· Advertising the youth club’s activities, news and achievement information on the school noticeboard or publication frequently to create awareness and motivation
With all these proposed activities, it is important for all to remember that learning and education are about
relationships, life (action), memory (experiences), imagination (creativity), and most important the quality
of listening (or intuition) – it is not just about teaching and passing on knowledge.
Education helps to build green societies and equips students with skills for green jobs that help preserve or
restore the quality of the environment, and improve human wellbeing and social equity. It motivates learners to promote sustainable livelihoods and choose sustainable lifestyles.
Each of us is an agent of change; we can individually and collectively work for and towards a better world.
We are each responsible and accountable. To achieve change, we must work together, as individuals, families, communities and governments. Each of us therefore has a responsibility at the local, national, regional
or international level for strengthening environmental conservation and peace.
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The roles of teachers in peace development
Kathleen Kardos
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Teachers play an essential role in the success of every educational environment. With proper training and
resources, teachers have a positive impact on students’ academic achievements, as well as their social and
emotional wellbeing.
In order for teachers to provide an environment conducive to cooperation and success, they should be
trained in areas regarding both content and pedagogical knowledge. Gender-responsive pedagogy, for example, promotes equity, peace, and understanding among individuals and can make the classroom a safer
place for all members. Providing teachers with training in areas such as gender-responsive pedagogy enhances the classroom environment. Additionally, teachers should also be aware of how to make a learning
environment physically and psychological safe for their students.
Peace education as a subject
Peace education teaches students the necessary values, knowledge, skills, and attitudes for living in harmony with oneself, others, and the environment. There are many challenges to the effective implementation of
peace education around the world. Ongoing conflict, lack of resources and infrastructure, including classroom availability and quality professional development, as well as the gap between policy and practice, can
hamper the implementation of peace education.
Given these challenges, it is also important to note the plethora of benefits that are achievable by implementing peace education. In doing so, teachers can facilitate deeper understandings of what peace, conflict, and
sustainability mean for children. Peace education can help students comprehend that these concepts begin in
the mind of the individual and can then go on to impact his/her surroundings. Through implementing peace
education in classrooms, a teacher can expand the ideas of peace, conflict, and sustainability within the lives
of students—from their interactions with families, classmates, and communities to their relationships with
their country and the world at large. Peace education is not only beneficial for schools and students, but also
necessary for a better future.
UNESCO-IICBA’s PEERs for Peace: A Community-Based Resource Guide for Peace
Education
UNESCO-IICBA, in collaboration with the University Of Pennsylvania (USA), created a
resource guide for upper-primary schoolteachers in peace education for sub-Saharan Africa.
The purpose of this guide is to help teachers with varying levels of experience and/or working
in low-resource areas, foster the development of peaceful skills, attitudes, and practices in
their students and empower them to use peace to respond to conflicts.
The guide includes seven units, in which teachers and their students will explore the concepts of problem
solving, empathy, effective communication, and respect (PEER) and how these concepts related to conflict
in various areas of their lives, including within themselves, their families, schools, communities, governments, the planet, and more.
After completing the lessons in the guide, students will have gained the skills necessary to:
· Become peaceful, productive citizens at local, national, and international levels
· Understand that using the skills of the PEER components impacts all areas of their lives
· Recognize the interconnectedness of human existence and the importance of ensuring a sustainable
future for our world
In addition to these units and their accompanying lessons, there is also information for the teacher about
how to effectively teach these lessons. It provides them with several ideas for teaching Peace Education using locally available, sustainable materials and is adaptable depending on the setting and context. The guide
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also includes information for the teacher about creating a child-friendly learning environment and how to
use learner-centred pedagogy.
Teaching about peace, conflict management, and migration in other subjects and extra-curricular
activities
Education on these topics can be implemented in a variety of ways. It may be incorporated into other
subjects already being taught or in extracurricular settings through clubs or other after-school activities.
Some possible ways to teach it include: the arts, theatre, or sports to raise awareness; child-friendly school
initiatives that build youth leadership; and parent education to spread conflict meditation and non-violence.
Each of these areas can also be used to promote sustainability and awareness about the natural environment.
Additionally, some projects utilize Information and Communications Technologies (ICTs) to promote peace
education.

THE FIVE PILLARS OF UNESCO GREEN ACADEMIES

The best way for teachers to teach peace and conflict resolution is by fostering these values in their classrooms. Child-friendly spaces (CFS) help students feel safe, comfortable, and supported in their classrooms
and school environments. CFS are also an opportunity for students to interact with their peers, learn to
resolve conflict, and nurture an environment in which individuals can collaborate. CFS means the physical
school environment is safe and secure and that the students are actively participating in social aspects of
school life. The practical nature of peace education requires it to be child-friendly, and emphasizes the need
to cultivate students as good citizens. The CFS model, which can be used in the classroom as well in extracurricular activities, contributes to values of peace, acceptance, and respect.
Community Involvement
Community buy-in is essential to the success of every school. Parents, families, and communities can have
a significant impact on the academic achievements as well as the social and emotional wellbeing of learners. When schools and families work together within common values and ideals, the goals of education and
socialization of children can easily be met. Additionally, when students learn skills in these areas, they can
use that knowledge to better their own families and communities.
The teacher can play an important part in ensuring the involvement of parents and communities. When
teachers invite parents to school and provide them with insight into their children’s learning, it creates a
stronger sense of partnership and involvement. Teachers can welcome parents and communities into the
educational system in the following ways:
· Parent-teacher conferences to discuss students’ performance and behaviour
· Parent-teacher home visits, welcoming teachers into students’ homes and families so they know and
understand the reality of their lives; it also fosters collaboration between teachers and parents
· The creation and implementation of Parent-Teacher Association (PTAs), which meet and discuss the
challenges and successes of the school as a whole and find community-driven solutions to problems
· Engaging families in school planning, leadership and meaningful volunteer opportunities
· Meetings with the larger community to discuss concerns about the school’s impact on the community and/or discuss ways to support each other and work together
· Providing opportunities for students to go on study tours within their communities visiting businesses and organizations, as an educational experience and as a means of creating connections among
students and other members of the community
· Communities can also be actively involved in the sustainability and environmental efforts of the
school and surrounding areas
More Information
IICBA offers a substantial number of research publications about teacher professional development and
the role of the teacher in the classroom. Visit the website at www.iicba.unesco.org to see what it available, including the PEERs for Peace: Teacher Resource Guide.
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My experience as a Green Club member
Kalkidan Bekele
Bole School is one of the most competitive governmental schools in Addis Ababa and is located in the heart
of the city. Bole School is different from other schools in that it has provided the opportunity for the formation of different youth clubs, has an active green club, has a well-organized green natural environment and
tries to act as a model contributing towards sustainable ways of managing schools and increasing awareness
among youngsters.
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The name of the green club is “Bole Nature and Biodiversity Protection Club (BNBP)” and it plays a significant role in turning the school compound into a green environment. At this time, the school has approximately 3000 trees specimen, thanks to the activity of the club. I was part of this club when attending Bole
School and in this article I want to share my experience with BNBP.
The BNBP club serves as a principle player in the creation of a green environment within Bole School and
its members are comprised of youth from the school and the nearby community. This makes the club influential because its members know their surrounding environment well and are aware of challenges such as
a lack of green areas and waste management issues as well as how they can contribute towards improving
them. The club additionally provides a chance for youth to explore and learn more about their environment.
Bole School supports the club with a budget and decision making processes, especially those regarding
activities to be implemented.
The mission statement of BNBP club is: “The Bole Nature and Biodiversity Protection Club is a youth club
that plays a key role in the coordination of the green activities within the school and promotes sustainability
for the formation of the green environment.”
The BNBP club has a specific set of goals. These are:
· Creating a clean and green environment for the upcoming generations
· Educating youth about environmental issues and global challenges
· Paving a way towards establishing a UNESCO Green Academy within Bole School
· Showing the beauty of nature to the world outside the school
The main activities of the BNBP club are:
· Planting of indigenous and exotic tree species by club members, guests invited to the school and
volunteers outside the club. Vegetables and fruits are planted to be sold and the income is used to
support the club
· Creating awareness among students on developing the club as well as their environment through
the school media platform (Bole Multimedia Club) and meetings with non-student club members in
order to involve them in club activities and encouraging them to join
· Regular meetings among the club members and non-members, that concentrate on:
o Reporting the actions implemented by the BNBP club and goals accomplished
o appreciation and constructive criticism of the activities undertaken
o discussing future plans and expected results
o appointment of heads of the club after periodic election
· Participating in different events such as scientific exhibitions, training campaigns, sharing experi43

ences, teaching and learning processes that support the work of the club
· Periodic cleaning of the school compound undertaken by the club members and other students on
volunteer basis
Additionally, the BNBP club is involved in other activities indirectly related with nature and biodiversity
such as collecting cultural artefacts such as clay pots, traditional instruments, coffee jars and teacups made
with natural elements collected from communities in rural areas that are used in daily life. These are utilised
to create a small exhibit that can be visited by students, community members and guests to promote the
conservation of traditional Ethiopian products and their uses.
During the implementation of BNBP club’s activities, students face some difficulties such as a lack of
awareness about environmental issues and the valuable contribution green activities make in daily life. A
lack of manpower to implement specific activities such as planting trees and manual work related to maintenance, pose another challenge.
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As a youth, being part of a school club dealing with environmental issues can bring several positive and
influential benefits both on professional and personal levels.
My participation in the BNBP club started as a club member and ended as becoming the club leader. During
this journey I experienced psychological and mental benefits. I was able to develop self-confidence and
self-esteem, gain management skills, learned how to be responsible and how to communicate with different
kinds of people at different levels. I learned more about natural ecosystems, and their vital importance in
sustaining human life, the harm and overexploitation we are causing to the planet and what can be done to
retrieve it.
This experience has deepened my consciousness about the global issues that are threatening our planet and
the risk they pose to future generations. Additionally, I will use this knowledge to address these challenges
in whatever professional career I decide to undertake. Being part of the BNBP club was an amazing personal adventure and I was able to achieve the best side of me.
BNBP club has received awards from different organizations (Integrated Seed Sector Development, Ethiopia and the American Embassy) based on its achievements and this provides positive affirmation towards
the success of youth-led clubs focusing on environmental issues.
The UNESCO Green Academies initiative has as one of its five pillars the establishment of a youth club
dealing with environmental management, root causes of migration, conflict resolution and peacekeeping.
This is useful as it provides chances for youth groups to change their immediate environment into a better
and comfortable place for human life and allows them to live in the comfortable zone they created for everyone. Additionally, an environmentally focused youth club creates a fertile ground for young green thinkers
who will influence others successfully in terms of awareness, activities and growth.
I hope you will take my experience as a good initiator in adding a green club to any of the Green Academies
you are planning to form.
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Waste management
The issue of waste in modern society how UNESCO Green Academies can assist in keeping the balance
Benno Böer
Whether we look at waste-production from a societal, an environmental, or even a religious point of view,
being wasteful contributes to disturbing the balance of Earths fragile ecosystems. Although the balance has
already been tilted to an alarming degree, we must strive to avoid any further imbalances under all circumstances.

Figure 21 Harar open dumpsite
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There are numerous cases of waste-based catastrophic events causing the serious injury and death of thousands of people and animals, especially from those parts of the world that have a large and diverse output of
toxic pollutants into the open environment. Initially this might have been confined to industrialized places,
however, by now it has reached most, if not all places on our planet. The pollution of clean air, surface
waters, including marine systems, rivers, and lakes, the pollution of soils and biota has become an issue of
major international significance and concern, and these issues arose directly from the over-production of
different types of waste.

Figure 22 Sri Lanka open dumpsite

Plastic pollution is a common scenario (picture 21.), pollution with electronic waste is highly widespread
and growing. Our oceans are already overloaded with plastic particles, as are many cities, riverine run-off
systems, shorelines and lakes. Another widespread and dangerous issue of major concern visible on the
micro-and macro-scale is air pollution, which is not only apparent in many of Africa’s capital cities but
also many major cities in the world. The food-waste-statistics in Europe, North America and elsewhere,
reach percentages of 40% and more of total food production – it is not only questionable, it is rather
shameful. Litter along European highways has become a common picture: waste-disposal behaviour has
visibly deteriorated, people throwing their garbage on the streets.
The beaches in the Gulf, the streets in African cities, numerous rivers in Asia and elsewhere are loaded
with dirt (picture 22.) These are only a few of numerous examples that adversely impact the environment
and human health globally. However, there is no finger-pointing as this is a widespread world-issue, with
relatively small differences in time and space we have to act locally in order to generate the desired results
globally: keeping the balance.
Waste-management is a very difficult and serious issue. The problem is not only to find safe places for
storing waste-products (if at all possible), but also how to reduce, re-use and recycle while avoiding the
contamination of air, soil, water and biota as these are all absolutely essential factors for human living.
The internet provides a lot of useful data and statistics, necessary for understanding the scope and dimension of pollution based on waste-products, and the complexity and threat for our common environment,
urban and natural, terrestrial, coastal, and marine.
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The World Bank estimates that ‘Solid waste generation rates are rising fast, on pace to exceed 11 million
tonnes per day by 2100, urban specialist Dan Hoornweg and his colleagues write in the journal Nature.
That growth will eventually peak and begin to decline in different regions at different times, depending in
part on population growth, waste reduction efforts, and changes in consumption. Until that happens, the
rising amount of waste means rising costs for governments and environmental pressures.’ (http://www.
worldbank.org/en/news/feature/2013/10/30/global-waste-on-pace-to-triple).
Let us have a brief look at the different types of waste:
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Wikipedia provides an interesting non-exclusive list of waste-types that partly overlap, including Agricultural waste, Animal by-products, Biodegradable waste, Biomedical waste, Bulky waste, Business waste,
Chemical waste, Clinical waste, Coffee wastewater, Commercial waste, Composite waste, Construction and
demolition waste (C&D waste), Consumable waste, Controlled waste, Demolition waste, Dog waste, Domestic waste, Electronic waste (e-waste), Food waste, Gaseous wastes, Green waste, Grey water, Hazardous waste, Household waste, Household hazardous waste, Human waste, Sewage sludge, Industrial waste,
Slag, Fly ash, Sludge, Inert waste, Inorganic waste, Kitchen waste, Litter, Liquid waste, Marine debris,
Medical waste, Metabolic waste, Mineral waste, Municipal solid waste, Nuclear waste (Radioactive waste),
Organic waste, Packaging waste, Post-consumer waste, Low level waste, High level waste, Mixed waste
(radioactive/hazardous), Spent nuclear fuel, Recyclable waste, Residual waste, Retail hazardous waste,
Sewage, Sharps waste, Ship disposal, Slaughterhouse waste, Special waste, Toxic waste, Uncontrolled
waste, Waste heat, Wastewater, Winery wastewater.
Some of these items are very serious pollutants of our common environment with impacts on ecosystem
components, directly or indirectly adversely impacting human living, especially human health, sanitation
and hygienic conditions. The World Bank in their publication ‘What a waste – a global review of solid
waste-management’ provide further geographical statistics on solid waste.
The guidelines for UNESCO Green Academies suggest grey-water recycling and black-water-to-biogas
as two of their essential pillars, as well as the establishment of youth-clubs as a third element. The proper
functioning of these youth-clubs will be imperative to the UNESCO Green Academies being an operational
success. They need to identify reliable and enthusiastic leaders who will be proactive in cleaning up their
own premises and transporting this knowledge into their communities. There are plenty of waste-management-related ideas that can be pursued and we leave it to the young and their teachers to jointly develop
realistic programs that will improve the waste-situation inside their respective property and community
step-by-step. Cleaning up however, is not sufficient enough to solve the issue in the long-term. One has to
design and implement thoughtful plans on how to keep places clean and prevent buildup of waste. Involving
recycling companies, waste-management companies, communities, religious leaders and most especially
educational institutions will be imperative to success.
UNEP, UNESCO, and UNECA have begun to separate waste-items in the UN compound in Addis Ababa
thereby starting a concerted action towards waste management beginning with food-waste, paper, plastic,
and electronic-waste.
The editors and authors of the UNESCO Green Academies guidelines invite you to participate: Let us clean
up. Let us involve the youth. It is about time we redress the situation and act and behave much more responsibly. Let us establish UNESCO Green Academies in Africa and elsewhere – let us establish and manage
them so that they will fully function as places for practical environmental education, foster awareness,
community out-reach, action for clean environments, climate resilience and peace. Remember, we have to
keep the balance, and that requires the participation of all of us.
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Waste management
Biodiesel manufacturing:
from waste to greener fuel
Girum K. Mengesha
Organic wastes such as vegetable oils and fats have physical properties that produce environmental
effects. Vegetable oils and fats and their constituents can cause devastating physical impacts by oxygen
depletion, be toxic and form toxic products, produce rancid odours and form products that linger in the
environment for many years. Scientific research has shown that open burning of waste oils and fats releases toxins causing health and environmental impacts and releases particulates impairing general air
quality.
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The current trend for the management of greasy waste from cafeterias, restaurants and hotels in Ethiopia (also applies to some extent for edible oil factory sludge removal) is either that it will be disposed of
together with their solid waste or drained directly in the sewer network. The inadequate formulation and
application of urban waste management strategies in the country fails to make it obligatory for hotels and
restaurants to dispose their waste in an environmentally friendly way. Most hotels, restaurants and cafeterias in the capital city, Addis Ababa follow the above mentioned disposal systems and only a few of them
store their waste cooking oils in containers for it to be taken by liquid waste and disposal services. While
this practice is environmentally friendly, the liquid waste disposal services dispose the waste vegetable oil
(WVO) in the same way of the other liquid wastes (black waters from residential toilets and septic tanks)
that they collect from residential homes.
The solution
The best way to deal with this situation in order to minimize the devastating effect on the environment from
such organic waste is to recycle it into biodiesel. Ethiopia has never had the privilege of being introduced
to the practical uses of biodiesel. However thanks to daring entrepreneurs, there is one company that turns
used cooking oil from hotels, restaurants and cafeterias into biodiesel capable of running cars safely and
efficiently.
The company
A&G biodiesel manufacturing was founded (as a Private Limited Company) in 2014 and is based in Addis
Ababa, Ethiopia. The pilot phase, as part of the Top View restaurant waste oil recycling project, commenced
production and became operational at the end of 2015. The company produces both Biodiesel fuel and
glycerine base soap products. A&G Biodiesel Manufacturing PLC is the first of its kind in Ethiopia and is
dedicated to the production of 2nd generation biodiesel. Its mission is to introduce and deliver alternative
energy sources which greatly contribute to the reduction of Green House Gas (GHG) emission in the transportation, production and agro-industry sectors.
Hotels, restaurants and cafeterias are provided with blue/green bins in which to store their oil waste. Then
on a regular basis, the company collects these waste cooking oil/hard fats weekly, fortnightly or monthly.
This makes sure of minimum disruption to the regular waste disposal schedule of the establishments. They
can concentrate on cooking great food and yet have the satisfaction of knowing that they are doing their bit
to save the planet.
In the pilot phase alone the company has recycled over 3000 litres of waste vegetable oil and has produced
over 2800 litres of biodiesel and over 300 kg of glycerine soap. The biodiesel fuel was then tested in vehicle
motors (for over 8000Kms) and generators (over 25hrs) with results that were more than satisfactory with
no significant side effects to the diesel engines.
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Figure 23 Samples of biodiesel produced from different types of
vegetable oils

Figure 24 Soap produced
from glycerin by- product

2nd Generation biodiesel production
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Here is a bit of information on how biodiesel is produced. The production of biodiesel requires three main
ingredients: triglycerides (otherwise known as fatty acids), isopropyl alcohol (Ethanol or Methanol) and a
facilitator/catalyst (sodium/potassium hydroxide the so called caustic soda/potash). The major feedstock
that controls 70-80 % portion by volume of the production process is the fatty acid which is collected from
hotels, restaurants and cafeterias. With regard to the other ingredients (Ethanol/Methanol and/or Caustic
soda/potash), the company will either buy them locally or import from foreign suppliers. The above three
inputs are the basic raw materials for biodiesel making.
Table 7 Raw materials

Raw material
Fats and oils
Ethanol/Methanol
Catalyst

amount
79-80 % by volume
1:6 molar ration
1% by volume

%locally
100
40
15

%imported
0
60
85

Waste Vegetable Oil collection agreements are signed between the company and various cooperating hotels,
restaurants and cafeterias in the city. Services for the collection of waste oil are free and A&G even offers
some of the hotels nominal fees for the waste oil that they collect from their establishments. The waste oil
is then processed (heated, cleaned and filtered) at one of the company depots and successively it is pumped
into a processing reactor for conversion in to biodiesel.
The other low cost, high potential and abundantly available feedstock that A&G biodiesel plans to use in
their biodiesel production process is the sludge from edible oil factories. The high free fatty acid content
of this feedstock makes it unsuitable for the single stage alkali based production process and needs to go
through pre-treatment. Scale up plan of the project will include a pre-treatment installation for the esterification process to make the product ready for the trans-esterification stage.
Impact of project
GHG mitigation: The core objective of A&G biodiesel project is to identify opportunities for emission reduction in the transport, production and agro-industry sectors. The strategy that this project uses to achieve
this objective is the production and supply of 2nd generation biodiesel. As briefly explained above, the production of this biodiesel involves collecting waste vegetable oil and fats from cafeterias, hotels, restaurants
and other food industries as its main feedstock. The disposal of these oils and fats by open burning (which
is commonly the methodology practiced in Ethiopia) emits carbon monoxide which is a dangerous GHG.
Producing biodiesel by using this waste and fat, will not only prevent monoxide emission into the atmosphere, but also produce an alternative and renewable biodegradable fuel source that emits lower GHG.
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According to a 2010 American Environmental Protection Authority (EPA) report, biodiesel produced from
waste grease results in an 86% reduction in GHG emission.
A 2014 EPA report claims that carbon dioxide (CO2) emission of standard diesel engines is estimated at
2.6816kg CO2 equivalent per litre of combusted diesel. It is also indicated that the service year and performance of engine increases this value and especially in countries like Ethiopia, where there is absence
of policy and regulation for annual performance checks of automobiles to limit CO2 exhaust percentage
value. The use of A&G’s biodiesel will have annual GHG reduction of approximately 4800 tons of CO2 e
(equivalent).
Development impacts: The project proposes a wide range of benefits that help promote the socioeconomic goals and objectives stated in the strategic plan of the Ethiopian government. Among other benefits, it
reduces foreign currency spending for importing diesel fuel into the non-oil based economy of Ethiopia.
Contribution to the Sustainable Development Goals (SDGs): A&G biodiesel project links directly and
contributes to the realization of the 7, 8, 12 and 13 United Nations SDGs
· Ensure access to affordable, reliable, sustainable and clean energy for all
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· Promote sustained, inclusive and sustainable economic growth, full and productive employment and
decent work for all
· Ensure sustainable consumption and production patterns and
· Take urgent action to combat climate change and its impacts
The project will also have a great impact in the transfer of skill, knowledge and technology.
There is plenty of waste vegetable oil and animal fat in Ethiopia that is destined to pollute and create environmental devastation. Growing urbanization, production and consumption changes in the pattern of life
give rise to a generation of increasing quantities of solid, liquid and electronic wastes. We are already experiencing the harmful effects of pollution from improper and unsustainable waste disposal and the injurious
outcomes from the greenhouse gases in the form of global warming. Considering that there is an existing
technology that not only efficiently disposes of oil and fat waste keeping our surroundings clean, but it also
produces renewable energy at a low cost. A&G biodiesel manufacturing PLC wants to make sure that these
resources (used vegetable oils and fats) do not go waste. The company produces biodiesel fuel and glycerine
soap by processing large quantities of WVO, treating the waste as inputs to produce new products. A&G
understands the significance of these renewable sources of energy and recycles them into a greener fuel.
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Waste Management
Plastic waste management
Amanuel Teshome and Francesca Calisesi
Viable plastic waste management is a serious problem not only for developing countries but for industrialized countries as well. The significance of managing waste to ensure the realization of sustainable development cannot be stressed enough. Environmentally friendly practices for the management of waste is an
important issue that needs to be addressed for maintaining the quality of Earth’s environment and achieving sustainable development. The environment is becoming defenceless due to harmful and unsustainable
waste management practices. The challenge of ensuring environmental sustainability requires sustainable
utilization of environmental resources in addition to the effective management of waste.
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The development of the plastic consumer market worldwide, continues to give way to an excessive use
of plastic packaging, and the inevitable amount of waste produced causes immeasurable damage to the
environment. Plastic waste predominantly comes from packaging (plastic bags, plastic bottles and food
boxes/packaging) and remains a large component of solid waste, the disposal methods of which are yet to
be adequately controlled particularly, in African countries such as Ethiopia. According to the Ministry of
Environment, Forest and Climate Change of the Federal Democratic Republic of Ethiopia, production of
the cheapest and most common source of drinking water, commonly known as “bottled water”, is one of the
largest contributors to plastic packaging waste in the country.
This article contributes to the ongoing effort of improving regulations pertaining to cutting down on the use
and production of plastic waste along with resolving the issue of environmental damage caused by plastic
waste. It has been a main objective to assess the state of affairs of current plastic waste disposal practices,
concentrating on packaging waste, and to propose suitable remedies for improving observed drawbacks.
Environmental issues and plastic waste
The role that improper disposal of plastics waste plays on the environment is increasingly being criticized
due to the volume of waste visible in the Ethiopian environment; the inability of plastics to degrade at a
reasonable rate also plays an important role.
Plastics do not biodegrade, they photo-degrade and research indicates that it takes hundreds of years for
plastics to completely degrade. Indeed, when plastics break down into smaller toxic components they eventually pollute the soil and waterways, clog up drains causing water and sewage to overflow, and become the
breeding grounds for germs and bacteria that spread diseases. Additionally, the micro plastic particulates
become food for animals and fish, thereby disrupting biological systems as well. For instance, according
to Swedish researchers, perch larvae are more attracted by plastic micro particles than their natural food.
Eating plastic makes them heavier, less agile and fast, making them more susceptible to predators.
The following is a picture with decomposition time for common debris items, from the National Oceanic
and Atmospheric Administration (NOAA):
There is now the emergence of biodegradable plastics after many years of domination by traditional plastics
made from non-renewable fossil fuels. Compostable plastics are a new generation of plastics, which are
biodegradable and compostable. They are derived generally from renewable raw materials such as starch,
cellulose, soy protein, and lactic acid. However, biodegradable plastic made from bio-material might cause
other problems. As a matter of fact, use of land for extensive monoculture impoverishes the soil and takes
away land for agricultural purposes, increasing the pressure on food security. The ideal solution would be
to reduce at minimum the use of the plastic and replace it wherever possible with more durable (glass) and
eco-friendly materials (paper).
Proposed suggestion to tackle plastic waste problems
A hopeful solution to the plastics waste management in Ethiopia is creating a marketable environment
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where plastic waste has monetary value, thus giving profitable private enterprises the incentive required to
divert plastic waste from the streets and landfill sites back into plastics processing industries. Plastic waste
management is a new area and to wholly understand its dynamics, it is vital to initially direct some effort
towards expanding our understanding of the problem. The following measures need to be taken to reduce
the effect of plastic waste on the environment:
· Studying the current status of plastic waste problems and solutions
· Development of waste management profiles
· Public education campaigns via schools and religious organizations.
· Developing expertise towards waste management
Educating young men and women about the harm of plastic waste as well as potential solution to the
problem can be a key element in the transition towards sustainable societies. While youth (young people
between 15 and 24 years old) represent 18% of the world population, they are 100% of our future.
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Schools can be platforms for practical education where students not only learn about waste, but they also
experience solutions. For instance, schools could set up segregated bins for different types of waste, like
plastic, paper and food. The waste can then be reused for several purposes. Food can be utilized for making
organic compost and used in the school’s vegetable garden; paper can be sold or donated to a recycling
company; plastic can either similarly be sent to a recycling company or be used as building material for
water tanks, toilets or rooms. In several parts of the world plastic bottles are a valuable building material,
substituting the classic concrete and sand mixture. Plastic bottles are filled either with sand or other inorganic trash and essentially become bricks that are strong as traditional bricks but more flexible, fitting tightly
together into a coherent structure.
Waste management, especially plastics, is a major challenge of the 21st century that affects all countries,
even those that are advanced in terms of recycling and disposal mechanisms. Solutions and ways to deal
with it already exist and surely new and improved technologies will be developed in the near future. What
is really essential at this stage is to increase awareness about the potential harms that waste can cause to
the natural environment and human health as well as changing current perspectives about waste. It should
be considered as a resource with the potential to generate income. UNESCO Green Academies is a unique
opportunity that can contribute towards shaping conscious and sensitive young people who are aware of and
passionate about the importance of environmental sustainability.

Figure 25 Plastics decomposition time
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Waste management
Sustainable infrastructure
Hope in a bottle: Hug It Forward and WorldVentures Foundation turn trash
to treasure
Felicia Fuller
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In the hillside village of El Molino, to the south of Salama Valley in Guatemala, young minds slowly morph
into the monarchs they were meant to be. Their chrysalis is a little schoolhouse nestled in obscurity — a beacon built with bottles and a lot of love. This is where it all began — the birthplace of the first bottle-school
collaboration between WorldVentures Foundation™ and Hug It Forward, two U.S. non-profits that serve
the needs of young people. Established in 2010, WorldVentures Foundation creates positive change for
children by teaming with humanitarian organizations to bring about sustainable programs worldwide. Since
2009, Hug It Forward has been exclusively devoted to supporting education in Guatemala by constructing
schools using plastic bottles filled with non-perishable trash. This green initiative is widely considered
a more cost-efficient alternative to traditional school structures. The average bottle school costs around
US$6,500 per classroom, which is at least 30 percent less expensive than other schools in Guatemala built
using the most comparable construction material — cinderblocks.
More importantly, bottle schools serve three vital objectives: providing a place for Guatemala’s poor to
educate their children; engaging residents in the building process, thereby teaching them recycling skills;
and ridding communities of trash. According to reports from the Global Education Fund, only three of 10
children in Guatemala complete the sixth grade, and less than 30 percent of indigenous girls in rural villages are even enrolled in school. Rural children face still more adversity because there is no trash pickup in
remote mountain communities. Mounds of garbage dominate the landscape, attracting pests, contaminating
food and water sources, and spreading disease. Burning trash is not a viable option because that poses a
wildfire risk and releases unhealthy chemicals into the air. The situation is not much better in more modern
municipalities. In April, four people died and 24 people went missing when a public trash heap collapsed in
Guatemala City, which is home to Central America’s largest garbage dumps.

Figure 26 Building with plastic bottles

It takes a village
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“WorldVentures Foundation and Hug It Forward are making a huge impact by cleaning up the environment
of trash and providing a school for kids hungry for opportunity in their own country,” says Zach Balle,
founder and president of Hug It Forward. “We simply could not do what we do without the support of WorldVentures Foundation. The WorldVentures Foundation family not only donates the money to build schools
in Guatemala, but many volunteers invest their time and energy into coming to Guatemala to work side by
side with the community and participate in the realization of the community’s dream of a new school for
their children.”

Hug It Forward had already completed two bottle schools when WorldVentures Foundation teamed with
the group in El Molino. Today, the foundation regularly dispatches volunteers to Guatemala as part of its
VolunTour program. This year, alone, volunteers have participated in several Guatemala VolunTours and
donated hundreds of hours to bottle-school building. In December, the two organizations will inaugurate the
100th bottle school — the first of its kind, featuring an elementary, middle and high school under one roof.
To help achieve this milestone, WorldVentures Foundation raised more than US$700,000 during a 2015
capital campaign aptly titled Journey to 100: Give. Build. Inspire.
“Giving and serving are at the core of what we stand for,” says Gwyneth Lloyd, executive director of
WorldVentures Foundation. “Guatemala is a country that we have always been committed to serve, and that
commitment continues. Bottle-school technology aligns with our vision to promote education and preserve
Earth’s natural resources.”
How it’s done
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Bottle schools — which may comprise multiple classrooms — are built using empty plastic bottles stuffed
with manmade trash, such as plastic bags, chip packets and polystyrene. A two-classroom school requires
6,500 bottles, and a three-classroom school takes 10,000 bottles.

Figure 27 Plastic bottle brick and plastic bottle classroom

Before Hug It Forward will commit to building a bottle school, villagers — both parents and children —
must collect 10,000 20-ounce-drink or water bottles. Next, they create eco-bricks by stuffing the bottles to
capacity until they are firm. Turning one bottle into an eco-brick takes about 100 small plastic bags the size
of potato-chip bags, or the equivalent, and about 2 hours of tight hand-stuffing. Eco-bricks are stacked on
top of one another and sandwiched between chicken wire. Cement is applied to the chicken wire, creating a
wall with a smooth stucco finish. Depending on a school’s stage of construction when a VolunTour begins,
volunteers help to dig and move dirt; stuff, classify and place bottles; cut and bend rebar; mix cement and
layer it onto the walls; or paint. After volunteers leave, professional construction teams step in to finish the
job and ensure the schools meet building standards.
The bottles act solely as insulation and, according to Hug It Forward Board Secretary/Treasurer Adam
Flores, structural strength is based on proven post-and-beam building methods. “They should last at least
100 years,” he says of the bottle schools’ structural longevity. “The plastic bottles in the walls have no effect
on the buildings’ durability. Durability is dependent upon local weather and seismic patterns.”
While Hug It Forward is best known as a passionate purveyor of bottle schools in Guatemala, the organization claims no credit for the concept. Pura Vida, which means “pure life” in Spanish, pioneered the program
in 2009 to promote environmental consciousness among the indigenous people of Guatemala. Bottle-school
technology continues to evolve.
A bottle school with two classrooms generally takes four to five months to complete. Adding more classrooms takes longer, and factors such as inclement weather can prolong completion. At any given time, Hug
It Forward has nine to 15 bottle schools under construction, which Balle attributes to the success of the
foundation’s Journey to 100 capital campaign.
“Every new school we build is the most important one at that moment, and each one is a milestone,” says
Hug It Forward Board Chairman Dave Watson. “We’re changing the education system in an entire country.
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It’s visionary.”
Before Watson was appointed to the board, he led the first of three VolunTours in September 2011 to construct the El Molino School, bringing with him a team of 12 volunteers. Subsequent VolunTours to El Molino were conducted in November 2011 and January 2012 with teams of 18 and 17, respectively. Volunteers
came together once again on Jan. 9, 2012, to dedicate the first bottle school.
“Building that first school took three teams and four months,” Watson recalls. “We weren’t there for publicity purposes; we were there to serve, and we never felt more fulfilled getting dirty. We partnered with the
community hauling rock, digging footers, mixing cement, building columns, layering the walls with bottles,
placing the roof and floor, and painting.”
The reward for their hard work was a school that the community, the foundation and Hug It Forward could
be proud of, one that today employs seven teachers and serves 165 students from kindergarten through 6th
grade. Balle says the original volunteers would be pleased to know that the school continues to progress.
In fact, he adds, the principal recently asked about applying for more classrooms to meet growing demand
from the community. He and Watson visited the school again in September 2015 to assess needs. Meanwhile, a second two-classroom bottle school is being built in El Molino. Lloyd says that’s a natural result
of the program’s success.
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“As we build classrooms in Guatemala, more children are going to school, resulting in higher demand for
even more classrooms,” she says. “Bottle-school trips raise awareness about recycling and environmental
responsibility, and provide an opportunity for beautiful cross-cultural exchange between volunteers and
empowered Guatemalan communities. The impact is equally powerful among the volunteers who travel to
the region and work alongside villagers.”
The social, environmental and economic benefits of bottle-school construction are well-documented —
from providing a place to educate indigenous children and involving villagers in recycling waste to clearing
communities of trash. It’s a concept that can be replicated anywhere. However, the most profound impact is
the empowerment of the poor and the inspiration of youth to conserve natural resources and create a better
tomorrow. This is illustrated in the story of Max Zimmermann, a little boy from Singapore who championed
the bottle-school vision at age 9 after participating in a VolunTour with his parents – Rainer and Angelika.
Upon returning home, Max sought the support of his classmates to introduce the bottle-school idea in a
theatrical presentation called “Decisions That Made Social Change.” He won the school’s Care Award and
administrators invited him to address their Education Group about potentially adopting bottle schools as an
ongoing giving project. Two years later, he and his family continue to raise funds for the cause.
“It’s changed me because I now think a lot more about kids who don’t have a school to go to and learn
things,” says Max, now 11. “We have a really good life. And when we see others who have way less but
they are happy, then we appreciate more what we’ve got.”
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UNESCO Green Academies
and Partnership
Edwin Kumfa
The UNESCO Green Academies initiative was designed to be a multi-stakeholder partnership program
offering a funding platform that galvanizes global and national support for environmental education in African and other countries, focusing on the youth.
The program brings together countries, donors, non-governmental organizations, civil society, international
organizations, teachers, youth and environmental networks, the private sector and philanthropy to improve
learning and equity through practical environmental education systems.
A key function of the UNESCO Green Academies is to support schools to develop and follow a good quality
environmental education plan whereby the young boys and girls do not only learn the theories, but also get
the opportunity to engage in extracurricular activities that will be beneficial in the long run. This should
encourage donors to align their support with this plan.

UNESCO GREEN ACADEMIES AND PARTNERSHIP

Partnerships can be developed and begin in different ways. For instance, it is widely accepted that business
partners often start informal partnerships with little planning and few ground rules. Sooner or later, the unsaid, unplanned and unexpected can be worked out. Other times, when the question of need of partnership
to build a successful project arises, then there is the scrutiny of what type of partnership is necessary and is
critical for success. A common example is when a prospective partner has financial resources, connections
or vital skills you lack. In some cases, it may be better hiring the other person as an employee or an independent contractor.
For the UNESCO Green Academies initiative, the questions to be asked for a successful partnership and
project include those listed below among others:
· Do we share personal and professional values, ideas and goals?
· Is there trust in the partner’s motivations and character?
· Do we agree on a common vision?
· What role do we want to play in the partnership?
· How will it be handled if one partner acts unethically?
· What if one partner wants to terminate the partnership at one point?
Why partnership
The UNESCO Green Academies program focuses entirely on practical environmental education for youth,
thereby offering a platform for long term learning and training. In this regard, the partners for such a
program should have a unique role: agreeing upon standards for education planning, policy-making and
mobilizing financing from public and private sources around the world to support and monitor the implementation of those plans.
Financing: The scope and increasing interest in the program necessitate huge financing and thus open
doors for partnership to financial institutions, donors, funding institutions and governments that have
environmental education at heart.
Skills and talent: The program is designed in such a way that the partners come together in a stakeholder
collaborative forum where the modalities to develop, implement, monitor and evaluate the project are
discussed in a participatory manner. This gives room for young professionals to harness their skills and
talents by engaging in training youth in the schools. Youth Networks or NGOs can completely play the role
of training the boys and girls in the relevant trainings mentioned in the pillars of the program.
Funding for results: The program is result oriented and the impact should be strengthening the education
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systems to improve equity, quality, and learning.
Sharing best practice: The UNESCO Green Academies give a platform for schools in African countries
and in the rest of the world to address common environmental education challenges through learning by
practicing, strengthening technical capacity and accessing the best technical expertise. Thus schools in the
program or schools with similar environmentally related programs can partner to share experiences.
The goals and objectives of partnership
UNESCO Green Academies supports the ambitions and visions of some of the SDGs as well as the Agenda
2063 of the African Union. The overall aim is to make a reasonable contribution towards a global goal for
environmental education that is inclusive and equitable.
The scope of the program is wide, with the initial aim of having at least one school in each African country.
For this, we need mobilizing funds as well as know-how from across the partnership in support of three
strategic goals:
ü Goal 1: Improved and more equitable environmental education outcomes
ü Goal 2: Increased equity, gender equality, and inclusion
ü Goal 3: Effective and efficient environmental education systems
To achieve these goals, we need to mobilize partners globally to support the program to maximize impact
locally.
Country-level objectives
UNESCO GREEN ACADEMIES AND PARTNERSHIP

ü Objective 1: Strengthen the education sector through practical environmental education
ü Objective 2: Support sustainable growth and livelihood through effective and inclusive trainings
ü Objective 3: Ensure efficient and effective delivery of the program with follow-ups
Global-level objectives
ü Objective 4: Mobilize more and better financing
ü Objective 5: Build a stronger partnership
Partners
The first UNESCO Green Academy has been developed in partnership with the Ethiopian Orthodox Church
Development and Inter-Church Aid Commission, (EOC-DICAC), with financial support from the Manfred-Hermsen Stiftung and the Science and Education Sector of UNESCO. The Ethiopian Youth Climate
Change Movement provided technical support and training for the student of the Beza Bezuhan Primary
School inside the Lake Tana Biosphere Reserve.
Other partners with which UNESCO has embarked in dialogue for establishment of Green Academies in
areas where interest has been shown include:
· Ethiopian Muslim Development Agency (EMDA) for the Old City of Harar, which is a UNESCO World Heritage Site
· Rotary Club Great Britain and Ireland for the School of St Yared in Addis Ababa,
· Guardian Integrators
· INTEWO - World Habitat Society GmbH
· UNHCR regional office in Addis Ababa, Ethiopia
· UNESCO offices in Tanzania, Mozambique, Nairobi, South Sudan, Sudan and Djibouti
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· Office of the First Lady of Sierra Leone
· Bole School, Addis Ababa
· Hope University College, Addis Ababa, Ethiopia
· German Embassy in Addis Ababa, Ethiopia
· Chinese Mission to the African Union
· African Union, which is a very important partner that will drive the initiative to become a
Pan-African initiative.
· Carl Zeiss School in Jena, Germany
· A school in the BR of Yayu (tbc)
· A school near Catania, Sicily
· European Union Mission in Ethiopia
· NABU The Nature and Biodiversity Conservation Union of Ethiopia
Other UN agencies and international embassies have been informed and invited for their support in order
for this to be beneficial to the African continent and ultimately the world. Nevertheless there is room for
more partnership so that this type of initiative becomes the standard for schools.

UNESCO GREEN ACADEMIES AND PARTNERSHIP

Inclusive partnerships are essential for the establishment and development of UNESCO Green Academies
in order to achieve common goals and shared vision. Quoting Ban Ki-moon “Such partnerships and alliances are the wave of the future in helping governments to pursue their development priorities and in eliciting the engagement of all those in a position to help make a difference”.
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Case studies
The first UNESCO Green Academy
Getachew Tesfaye
The first UNESCO Green Academy has been implemented in Bahir Dar Town at Beza Bezuhan Primary
School, which is inside the Lake Tana Biosphere Reserve. The overall goal of this practice is to make a
sustainable contribution to add a useful element to environmental awareness, to promote biosphere reserve
development in Africa, and to develop replicable models of best practices for urban water, energy, and waste
management for the people around Lake Tana, Ethiopia, in Africa and elsewhere, with a special focus on
mobilizing the youth in schools.
This project was implemented in collaboration with Ethiopian Orthodox Church Development and Inter
Church Aid Commission (EOC-DICAC).
An assessment was conducted to determine the needs and gaps of the selected school and the nearby community. As a result, the following gaps and the related potentials were identified:
· Absence of water harvesting structure to collect rain water and use it for the school garden
· Absence of proper hand wash basin for the students
· Absence of school cafeteria to serve the school community
· There are not enough trees and vegetation, especially ornamental trees, in the school compound
· School clubs are not well organized and not involved in different social and environmental activities
· Absence of waste treatment practice
CASE STUDIES

· Lack of alternate energy sources like biogas for school cafeteria use and solar appliance to supply
power to the school mini media tools, like tape recorder and microphone which need to use by the
student club to share important information to the other students and to announce school programs
Similarly, an exposure visit was conducted to share experience on wastewater treatment technology from
similar development organizations, in Jubbah Witness compound, Kotebe, Addis Ababa.
Based on the above needs assessment and the school demands, the following activities were executed:
· A rainwater harvesting system was installed to collect rainwater from the roof-surface of the school.
For this purpose, a water collection tanker made from iron-cement (with the capacity of 100m3)
was constructed in the school compound. A water lifting system was installed with a water pump to
elevate the collected water from the water collection tanker to a plastic tanker for the school garden.

·
·
·

Figure 28 Ferro-cement water tanker to collect rain water Figure 29 Plastic water tanker for the school garden
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· A reeds bed wastewater treatment compartment was constructed to treat the greywater collected from
the students hand wash basins and shower rooms with the purpose to reuse the filtered water for school
gardens and toilet flush. Four shower rooms (two for girls and two for boys) and two hand washbasins
were constructed and the wastewater is diverted to the reeds bed. In order to clean the wastewater some
indigenous grasses, like papyrus-grass and elephant grass, are used. The process of planting reeds and
laying gravel (mixture of different sized stones combined with sand) is now in process. Through the
root fibres of the grasses and the gravel, toxic elements of wastewater can be absorbed and purified.
This technology allows for treating wastewater by having zero impact on the environment, making use
of existing properties of certain plants to filter and clean the water.

CASE STUDIES

Figure 30 Wastewater treatment compartment

Figure 31 Shower Rooms

· The construction of a bio-gas digester plant, with a capacity of 10m3, was successfully completed and
it has been connected with the school toilets to generate bio-energy for the school cafeteria. The other
by-product of the fermentation process is a manure powder that is utilized as bio-fertilizer for the school
vegetation. In order to operate the system, the previous school toilets were renovated from dry latrines
to flash systems so that the black water is diverted through gravity force to the bio-gas digester plant.
In addition, one cafeteria building was constructed and furnished with a refrigerator, a gas stove
and a coffee machine and has already started to serve the school community thanks to the biogas
produced by this technology.
Moreover, solar panels were installed to produce energy necessary for the proper use of the school’s
mini media program, so that even when power cuts occur the school is now able to carry on its media
activities and to broadcast the messages to the students.
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Figure 32 Biogas Digester Installation and School Cafeteria Building

· An organic vegetable garden was also set up by the school environmental clubs. Vegetables such
as onions, lettuce, cabbage and tomatoes are grown and harvested. This is an opportunity for the
students to gain skills and knowledge about vegetable garden practices and to demonstrate these
skills to other students. Additionally, this activity is used to raise funds, through the sales of the
vegetables, which are used for strengthening and sustaining their clubs. Produce is mainly sold to
the cafeteria and the school communities.

CASE STUDIES

				

Figure 33 Solar Energy Appliance provided by the project

· A teacher training session was provided together with a demonstration workshop to create awareness,
to demonstrate the project outputs and to share lessons learned from the project experience. A one-day
training was provided to a total of 61 participants drawn from different primary schools of Bahir Dar
city (teachers and school administration representatives), Diocese Officials, Youth Network, DICAC
Head Office and Gondar Coordination Office at Beza Bezuhan Primary School.
· School clubs are promoted and strengthened in collaboration with Youth Network for Sustainable Development with the necessary consultations and sharing of experiences.
· Guideline documents on environmental clubs were provided to the school management to use for better
operations and building school clubs. Moreover, films pertaining to a greener, cleaner environment were
shown to the students to motivate and encourage them to participate in environmental activities.
The implemented activities are well functioning and all students are very interested in the facilities. They
expressed their positive and good feelings during their mini media program sessions. In general, the school
students and staff actively participated in the implementation of the project activities and have committed
themselves to use and to sustain the project outputs.
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Figure 34.1 Beza Bizuhan Primary School Students attending explanation on role of environmental clubs and school
compound

CASE STUDIES

It is relevant to mention that working with the younger generations to share environmental responsibilities
and build awareness of future challenges such as climate change is a rewarding and fulfilling effort. Schools
are the best places to demonstrate and disseminate new ideas and technologies, especially those concerning
the issues of environmental protection, hygiene, sanitation and the use of alternate energy. The UNESCO
Green Academies initiative is a powerful mechanism to practice climate related activities that produce tangible and concrete results and to draw out lessons for future actions. Therefore, to reach high constituents
of school community and to scale-up the results gained, it is essential to implement this UNESCO initiative
in other schools so that more people benefit from practical environmental education and more youth experts
are trained in the field of sustainable resources management.

Figure 34.2 Beza Bezuhan Primary School Students attending explanation on role of environmental clubs and school
compound
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Case Studies
The Big Tree Society
Mark Sutcliffe, Anna Paolini and Peter Prix
In 2009, the UNESCO Office in Doha identified a large number of school-based programmes in the Gulf
Cooperation Council (GCC) supported by the Government and the Private Sector, promoting eco-friendly
projects and spreading environmental awareness amongst students. The environmental programmes followed different approaches and offered a breadth of views towards creating positive change. Considering
the number and diversity of programmes, the UNESCO Office in Doha decided against introducing yet
another eco-school programme but instead to develop a platform connecting schools already engaged in
eco-friendly projects, fostering innovation and mutual learning.
Considering the practical hurdles of and cultural differences to running a successful platform in the Gulf
region, UNESCO hosted a roundtable of experts during the “Doha Green Conference” in 2009 at which
opportunities and challenges were discussed. As an outcome of the round-table consultation, UNESCO
developed a platform to which schools could submit eco-friendly projects, receiving recognition for their
efforts towards improving urban ecosystems, such as through recycling, energy awareness, or water efficient permaculture landscaping. The platform emerged as the Big Tree Society Programme.
The UNESCO Office in Doha offered its support to the GCC Member States in implementing the Programme. In the State of Kuwait, with funding and coordination support from the Boubyan Bank, as well as
support from the Kuwait Ministry of Education and the Kuwait National Commission to UNESCO, the Big
Tree Society Programme was successfully rolled out during the academic year 2012/2013.

CASE STUDIES

A core principle of the Big Tree Society Programme is to be as inclusive as possible, admitting all school
projects in the field of environmental protection and eco-friendliness to the programme that want to be a
part of it as well as meeting minimum requirements.
The following two core principles need to be met by projects to be admitted to the Big Tree Society Programme:
1. The students must be the decision makers and action-takers regarding projects they want to implement
2. Any action taken must be applicable to the whole school

Figure 35 Participating students presenting recycling
project.

Figure 36 Participating students presenting gardening
project.
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Using these core principles, the programme not only allows for a wide variety of projects but also empowers
students to become the next generation of environmental advocates.
The innovative quality of the Big Tree Society Programme lies in the fact that it places students at its
heart. Students represent the largest stakeholder group in schools, making it important that they are committed to what their school does to protect the environment. At the Big Tree Society Programme, students
either choose or individually develop environmental programmes, which they like to implement in their
schools. The programme is encouraging students’ responsibility and fosters innovation as it makes students think of how they can motivate their peers who not necessarily share the same understanding of environmental protection. One of the greatest challenges towards environmental protection and sustainable
development is to convince those who do not care to help. For this reason, environmental projects need
to be implemented in the entire school, with all stakeholders on board. As students choose and lead the
projects they are held accountable for its implementation. Schools participating in the programme grade
and evaluate each other, thereby promoting growth, learning, and even greater innovation.
The success of the Big Tree Society programme is evidenced by its numbers. At the end of the inaugural
2012/2013 programme in Kuwait, 67 schools participated and presented projects. In 2016 after four years of
successful implementation, a total of 243 schools representing more than 30 percent of all Kuwaiti schools
participated and completed the year-long Big Tree Society Programme. Other GCC countries are considering joining the Big Tree Society Programme initiative. Moreover, the Big Tree Society Programme was
showcased as a best practice at the 2014 UNESCO World Conference on Education for Sustainable Development in Aichi-Nagoya, Japan.
The Big Tree Society Programme strongly aligns with the Sustainable Development Agenda, particularly
with Sustainable Development Goal 4, target 4.7: “By 2030, ensure that all learners acquire the knowledge
and skills needed to promote sustainable development, including, among others, through education for
sustainable development and sustainable lifestyles, human rights, gender equality, promotion of a culture
of peace and non-violence, global citizenship and appreciation of cultural diversity and of culture’s contribution to sustainable development”.

CASE STUDIES

Recognizing interdependencies and synergies among the various Sustainable Development Goals and their
integration into policy design, programmes such as Big Tree Society make a significant contribution to advocating for sustainable development. Education is relevant and central to environmental and sustainable
development, as well as has a well-recognized enabler role for many areas under the SDGs, e.g. environment, gender equality, and energy efficiency. The Big Tree Society Programme provides a valuable interface between education and science, providing a lever for the science-policy interface at the school level.
Over the past few years, the Big Tree Society Programme has encouraged students to conserve the environment and to follow behaviors that promote continuous environmental conservation for a better and
more sustainable future for the coming generations. Additionally, the Big Tree Society Programme helped
to establish relationships between governmental entities and educational institutions as well as improving
education curricula to better align with environmental issues
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Figure 37 Participating students

Case studies
The Green School programme: Change towards
sustainability in the Omani school environment
Anna Paolini and Peter Prix
Education promotes sustainable development by providing knowledge, skills, values and attitudes of sustainability. While formal education plays an important role in education for sustainable development, there
is no doubt that the school environment is also of great importance in providing students with the knowledge and skills required to think and act in favour of sustainable development. The Sultanate of Oman was
among the first countries in the Arab Region that expressed a commitment to sustainable development and
education for sustainable development.

§

To enhance knowledge and values

§

To build a generation responsible for their communities and the environment

§

To provide life-long learning skills

§

To foster partnerships and cooperation with various sectors of society

§

To promote the preservation of the traditions and heritage of Oman

§

To encourage innovation and entrepreneurship among youth.

Figure 38 School garden

CASE STUDIES

Implemented under the framework of UNESCO’s global Education for Sustainable Development (ESD)
Initiative, the Green School programme is promoting a model for Climate Change Education that encourages investigative, evaluative and action-oriented thinking, enabling learners to enact sustainable change
and improve the wellbeing of society. The programme aims to educate a generation of global citizens,
promoting and acknowledging the importance of sustainable development, creating awareness amongst
students to think about their surroundings and initiating new ways of environmental consciousness. One
of the key assets of the Green School programme is the involvement of schools in the planning, 2implementation, and evaluation of the programme.
The objectives of the Green School programme are:

Figure 39 Green activities

The Green Schools programme was first rolled out in Oman in 2014, following a research excursion by
Omani teachers to Indonesia to learn about the successful implementation of the pilot Green School initiative. In Indonesia, following the visit, the Government of Oman took the lead in piloting the Green School
initiative in Oman, starting with 3 schools in partnership with the Oman National Commission for UNE65

SCO, the UNESCO Office in Doha, the Oman ESD Coordinator, and the Sultan Qaboos University/College of Education. The schools implemented activities engaging the students in exercises such as growing
plants and vegetables; planting trees; plant exhibitions; paper recycling; using recycled materials to build
recreational areas or for decoration; etc.
Since 2015, various public and private schools have joined the Green School programme by implementing
activities that aim to make students, teachers, and parents aware of the concept of sustainability development. School activities include greywater reuse, expansion of the schools’ gardens, the establishment of
agricultural incubators, waste recycling, production of natural fertilizers, waste minimization or energy
conservation, amongst others. Actions intend to provide students with the knowledge and skills to promote and experience sustainable development practices.

Figure 40 Students planting seedlings

CASE STUDIES

Following the expressed interest of the Government of the Kingdom of Saudi Arabia to implement the Green
School programme in Saudi Arabia, a regional consultative UNESCO workshop was organized in Jeddah
in April 2016. Representatives from Oman presented the success story of the Green School programme in
Oman. With financial support from the Jeddah Chamber of Commerce, the Government of the Kingdom of
Saudi Arabia committed to rolling out the Green School Programme in 60+ schools spread across the Kingdom. The UNESCO Office in Doha is currently providing support in preparation for the implementation.
Furthermore, after the UNESCO workshop in April 2016, 10 additional schools in Oman have committed
to adopting the Green School programme with support from the Ministry of Education. Instrumental to
the success of the Green Schools initiative in Oman is the strong enthusiasm and support from teachers,
administrators and students in each and every participating school.

Figure 41 Students planting seedlings
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Case Studies
The green school initiative of the
Jordan Green Building Council
Abdullah Bdeir
Across the world numerous efforts have been made to promote environmental education as part of academia. Instilling students with a sense of belonging to the environment and the concepts of environmental
sustainability and stewardship is an essential step towards a sustainably secure future. Students will adopt
these concepts and implement those practices in their local community, thereby becoming teachers themselves to their parents and siblings, passing on their knowledge to society at large. A great example of a
global initiative focused on schools and environmental sustainability is the Global Coalition for Green
Schools implemented by the Jordan Green Building Council.
The Jordan Green Building Council (Jordan GBC) is a cross-sector non-governmental not for profit organization founded in 2009 in Jordan reporting to both ministries of social development and of environment.
Jordan GBC is part of World Green Building Council headquarters in Canada, and is one of 103 other councils around the world being part of the Mena-region and chairing it. The Jordan GBC aims to create and
maintain an independent entity guided by high ethical standards with an ultimate goal of contributing to a
sustainable way of living and global responsibilities through local actions.

CASE STUDIES

One of the projects the Jordan GBC is involved with, is the Global Coalition for Green Schools. The Global
Coalition for Green Schools recognizes the definition of a superior green school as one that aligns with the
three pillars of zero net impact, enhanced occupant health and performance and environmental literacy.
Coming together to support a holistic and comprehensive definition of a green school, the members of the
Global Coalition are working together to achieve universally adopted criteria that include both the physical
elements of the buildings and the humans that live, work and play in them.

Figure 42 The three pillars of Global Coalition for Green Schools

The Jordan GBC supports green schools by providing a learning environment where students learn by doing
and experience practical applications of sustainability. For example, rainwater-harvesting systems on every
school roof can teach how to collect resources in a self-sufficient manner. Similarly, building new schools
with passive design features such as using earth material to form mud blocks that provide thermal comfort,
can assist in creating a better learning environment. Additionally, Jordan GBC promotes civil society engagement in schools through communal waste management schemes providing training, distributing waste
containers and raising awareness by hosting open days.
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Open days are events where parents, community leaders and students actively engage in and witness the
transformation of school buildings. Open days also feature interactive workshops, festivals and field trips
focusing on topics such as best water practices inside and outside of school, waste management, recycling
and reuse as well as clean energies and their efficient use. In the past Jordan GBC has celebrated World
Water Day, World Environment Day, Earth Day and Green Apple Day with project themes created for each
year to focus on the above-mentioned topics utilizing a fun and interactive approach to learning.

CASE STUDIES

Jordan Green Building Council in collaboration with the Global Coalition of Green Schools is invested
in projects that are built upon the three foundational pillars of zero net impact, enhanced occupant health
and performance and environmental literacy. The goal is to provide progressive learning environments,
encouraging students to actively take part in and be responsible for the wellbeing of their environment. The
ultimate objective being that students will be sustainably conscious and apply this knowledge to any and
all future careers thereby becoming the active force behind establishing societies that are in balance with
nature.
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Recognition of
UNESCO Green Academies
Edwin Kumfa
The concept of Green Academies takes into account an age-sensitive and generation-sensitive approach
to durable solutions with regards to useful elements of environmental education, peace-development,
root-causes of migration and conflict-mitigation.
Taking into consideration the aim of this project, which is to make a sustainable contribution towards useful
elements of environmental awareness and developing replicable models of best practices for urban water-,
energy-, and waste-management, with a special focus on mobilizing youth in schools, there is a need to put
in place a mechanism of recognition for the efforts made by an institution.
To outline this mechanism, let us first take a look at what is being done in other parts of the world for similar projects that focus on the environment and youth. In the United States of America, the Eco-Schools
program, a holistic green school program, developed by the National Wildlife Federation (2016), has the
following approach:
1.

green the school building

2.

green the school grounds

3.

green the curriculum and student experience

1.

Establish an Eco-Action Team

2.

Perform an Environmental Review / Audit

3.

Develop an Eco-Action Plan

4.

Monitor and Evaluate Progress

5.

Link to Educational Curriculum

6.

Involve the Entire School and Larger Community

7.

Create an “Eco-Code,” or a Mission Statement

RECOGNITION OF UNESCO GREEN ACADEMIES

Schools that apply to be certified in this program undergo a thorough application process, in which they
must succeed in organizing and implementing a comprehensive assessment of their school. The seven steps
the program is made up of incorporate a variety of environmental pathways. These are:

There are three levels to the Eco-Schools award system a school can apply for, once it has registered and
implemented the seven steps mentioned above. The first two levels are the Bronze and Silver awards which
are self-assessed. The top level is the Green Flag award, which must be assessed by an Eco-Schools USA
assessor and renewed every two years. According to the program, a school is considered to be a permanent
Eco-School once it has gained its fourth Green Flag. The program is co-certified by the Maryland Association for Environmental and Outdoor Education and the Kansas Green Schools program. The pathway
for recognition is similar in most of the United State of America. The US Department of Education Green
Ribbon Schools Program, which aims to inspire schools, districts and institutions of higher education to
strive for 21st century excellence by highlighting promising practices and resources that all can employ,
also adopts the Eco-Schools award pathways.
World Wildlife Fund (WWF) - Pakistan Green School Certification (2013)
This initiative in Pakistan, engages students and teachers in a structured environment awareness curriculum
and is tailored to each school’s academic calendar. Schools that register under the Green School Program
(GSP) get a WWF - Pakistan’s accreditation after fulfilling certain criteria. The objectives of the program
include: bringing a positive change in the attitude of youth; creating a more mature and environmentally
conscious generation; inculcating a habit of giving; ensuring the future sustainability of natural resources in
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Pakistan, thereby giving a sense of responsibility for reducing their ecological footprint. To get certification,
schools have to enter into an agreement for at least a one-year period with WWF – Pakistan; by paying a
registration fee for the Green School Program per year, per student. The school then ensures that all students
participate in the proposed activity plan from WWF – Pakistan. On the other hand, the school management
then encourages parents and teachers to actively get involved in this hands-on education program. The
schools have to renew their contract annually to be eligible for the GSP.
In Europe, there are numerous green or eco labels that are directing themselves towards schools. Green
Schools Ireland (https://greenschoolsireland.org) for example, has as an initial step for schools seeking to
participate in the Green-Schools program that is simply to register. After this first step the school will get all
the information it needs to work on the first theme of their list of activities: Litter & Waste. After working
on this theme for a minimum of one full school year, the school can apply for the Green Flag award.
Another example is Eco-school-global which has a heavy presence in Europe. The criteria of Welcome
Europe (2012) for recognition are similar to that in United States of America. A good number of schools
and institutions also make use of Green Building Councils or affiliated organizations. The European Union
has its ECO-SCHOOLS program, which is a European funding and grant program to make environmental
issues a part of the life of schools and help develop young people’s decision-making skills. It is an Eco-label
and a program for environmental management, certification, and sustainable development education, for
schools.
Recognition of UNESCO Green Academies
Upon looking at what is being done in other parts of the world and other environmental programs for
schools geared at recognizing efforts made, the UNESCO Green Academies in its own right makes room
for any school eligible for recognition. The project aims at allowing students in an institution to regularly
get insights into the eco dynamics and environmental challenges faced at global and national level. This
is the core of one of the pillars. This will broaden their scope as responsible custodians of the valuable installations and natural resources in general, thereby inculcating civic responsibility in youth. The idea of
practical environmental education makes room for a future of balance, living in harmony with nature even
and especially in an urban eco-system.
How to get recognition as a UNESCO Green Academy?
The UNESCO Green Academies program has a framework for students, whereby students get the opportunity to investigate environmental issues at school, engage in practical environmental education and make a
meaningful contribution on campus and in their community.
RECOGNITION OF UNESCO GREEN ACADEMIES

For an institution engaged in practical environmental education that wants to be recognized, UNESCO
has put in place a recognition system made of several steps in order to become UNESCO Green Academy.
This system will test the functionality of the facilities/technologies of the pillars. For example, concerning
the clean energy production pillar, it is necessary to test if the amount of energy produced is bringing any
positive impacts for the school and its members. Verification will be done by the National Commission
of the concerned UNESCO member state, in partnership with at least one UNESCO field office expert, 3
university professors, one from a Natural Sciences faculty, one from a Social and Human Sciences faculty
and one from an Education faculty (or equivalent), and 3 NGO representatives. University professors and
NGO representatives will be identified and selected by the National Commission. The UNESCO National
Commission and the UNESCO field office expert will go visiting the academy at UNESCO’s cost, provided
funds are available; in case funding is not available from UNESCO, the academy itself needs to mobilize
and provide the necessary funds for the inspection and inauguration visit. The UNESCO National Commission has to establish an Evaluation Committee consisting of the National Commission, as well as the representatives of UNESCO, universities and NGOS. The members of the committee will establish verification
criteria, test the students’ knowledge, and evaluate the school’s plan. The school itself will provide the necessary documentation of their relevant achievements, ongoing, and a future work-plan for the recognition.
Steps to recognition
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The UNESCO Green Academies initiative is still in its pilot phase and thus it is still in test/examination

phase. In this regard, before any action for recognition is taken, it necessary for the school or applying institution to provide data that ascertains the functionality of installations and clubs (custodians). The activities
that needs to be carried out are closely linked to 5 pillars of the initiative. To earn recognition the institution
can refer to the categories listed below, ranging from bronze to gold.
Pillars and activities
1. Pillar I Rainwater utilization
In the existing school buildings install rainwater harvesting system and large water-storage-tanks
exceeding a total of 100,000 litres capacity, to be filled mainly during the rainy season
2. Pillar II Wastewater recycling
Install in the same school a system for waste-water-recycling, for example a reed-bed-technology
system treating grey-and black-water of the school or a biogas digester to recycle the black water to
biogas and the sludge to manure for farm use
3. Pillar III Production of clean energy
Install in the same school a clean energy system that provides sufficient energy for a kitchen (biogas) or lighting and electrical appliance (solar/wind), to raise awareness on alternative energy and
energy-management
4. Pillar IV Production of biomass
The students of the school, with the leadership of the school clubs should engage in biomass production activities, such as growing food in the school farm or engage in urban agricultural or silvicultural practices.
5. Pillar V Youth clubs
Establish school youth clubs and initiate activities as the boys and girls in the club will become custodians of the installed facilities. The training should include:
· environmental education and active engagement in water, food, and waste-management
· biodiesel based on vegetable oil and grease
· plastic-waste-management
RECOGNITION OF UNESCO GREEN ACADEMIES

· climate, biodiversity and water issues
· peace-development and conflict-mitigation
· the root-causes of migration
Earning higher levels of recognition
Once a school has engaged and completed a category in the pillar framework, the school can choose a new
category to address and advance to Silver and Gold status. Here’s how it works:
v

v

v

Bronze
ü

Accomplish and certify 2 pillars that includes rainwater harvesting system and science-education school club and trainings

ü

Accomplish and certify 3 pillars that includes rainwater harvesting system, science-education school club and trainings

ü

Accomplish and certify all 5 pillars and trainings

Silver

Gold
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Validity of recognition
A recognition is valid for a duration of 10 years from the day of the award for the institutions that qualify
for silver and gold categories. This recognition can be renewed after the said period following an inspection
of the installations and its functionality ascertained by the accepted authority and experts.

RECOGNITION OF UNESCO GREEN ACADEMIES

For the bronze category, the recognition will be valid for 5 years from the day of the award. Just like the
silver and gold categories, the recognition can be renewed after the said period after inspection of the installations and its functionality ascertained by the accepted authority and experts.
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Conclusion and
Recommendation
Francesca Calisesi and Benno Böer
Is it possible, by educating young people on the essentials of efficient natural resources management and a
culture of peace, to build inclusive and sustainable societies?
Education can be a major force for social change and play a crucial role in the process of building inclusive
and sustainable societies. It is through the development of knowledge and learning processes that we can
empower ourselves and deeply understand what is necessary for us and the communities we live in.
The Green Academies initiative has at its heart the willpower, determination and fortitude of boys, girls,
men and women and advocates the best environmental practices and education for sustainable development. These important issues are inter-connected with food-security, water-security, availability and access
to clean energy, health and sanitation, economic development and peace. The necessity to involve youth
and communities is clearly reflected in the SDGs as well as in Agenda 2063. Concerted action is required
in order to achieve relevant impact, with a view to establish sustainable communities in support of all 17
SDGs and in support of Agenda 2063.
Having these goals in mind, UNESCO jointly with the African Union Commission has embarked upon this
innovative initiative: UNESCO Green Academies. Educational institutions are retrofitted, physical infrastructures are installed and training for climate resilience, environmental education, and peace development
are provided.

RECOGNITION OF UNESCO GREEN ACADEMIES

The aim is that this partnership will trigger a practical Pan-African action, establishing at least one replicable demonstration site in each African Member State. So far, the first UNESCO Green Academy was established in Bahir Dar, next to the Lake Tana Biosphere Reserve in Ethiopia. The planning, establishment and
inauguration has been achieved in partnership between UNESCO and the development arm of the Ethiopian
Orthodox Church Development and Inter Church Aid Commission (EOC-DICAC) with support from the
African Union Commission. Contact has been made in order to establish a Youth Climate Dialogue between
the Bahir Dar Green Academies and a school from France, with the support of UNITAR (United Nation
Institute for Training and Research).
As we have seen, more Green Academies are currently being planned in Africa and elsewhere else in the
world.
UNESCO Green Academies have the potential to trigger positive changes in terms of scientific, educational
and cultural challenges. Young students will learn about climate patterns and zones, dry and wet seasons,
precipitation and evaporation, water harvest and storage, waste-water-recycling and waste-management,
sanitation and hygiene, production of food-crops, availability and application of clean energies, as well as
root-causes of migration, conflict-management, and peace-development, in an economically realistic and
achievable context.
The ground-breaking aspect of UNESCO Green Academies are the practical and replicable climate-actions
that are put in place via training and mobilization of girls and boys, as well as women and men. Youth have
been identified as the beneficiaries and active partners of the project because they are not only tomorrow’s
leaders, parents and professional workers, but also today’s assets for bringing positive changes and impacts
in our societies at local, national and international levels. If properly supported and given the right opportunities, young women and men can play a significant role in contributing to sustainable development and
a green economy, which are necessary elements to our current and future societies.
This is the period in human history when man has learned how to exploit nature yet struggles to cope with
the consequences. Natural resources are expended at accelerated speeds, with massive consumption, mountains of waste, conflicts and illegal migrations playing defining roles in current society. Now is the moment
to choose which direction we want our planet to take and which role we want to have in this crucial moment
of human history. The challenge is to design societies which are balanced with nature and shaping individ-
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uals who care about other human beings. The time has come for taking action and swiftly moving towards
sustainable lifestyles and societies where balance between humans and nature is at the heart, if we want to
preserve our planet in order to be able to enjoy the ecological services we need to survive.

RECOGNITION OF UNESCO GREEN ACADEMIES

The Green Academies initiative puts human intelligence and technology to work with nature, without harming it. It exemplifies that fact that we are stepping in a new direction, towards sustainable patterns of life.
It is essential to mobilize young men and women to become experts in practical natural resources management and to promote a new culture of peace and sustainable development. A new generation, which cares
about the environment and values the human capital, is a fundamental requirement if we want our planet to
continue being. The UNESCO Green Academies is a first step to reach these common goals for our planet
and future generations. And you, which role are you choosing to play in this challenge?
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the use of renewable energy, including biogas; Plus appropriate lessons and mentoring in the culture of peace.
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“What should young people do with their lives today? Many things,
obviously. But the most daring thing is to create stable
communities…”
-Kurt Vonnegut, Jr.

