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Introductory remarks by Prof. Dimitrios MAVRAKIS 

Director of KEPA, National and Kapodistrian University of Athens, Hellas 

Ladies and gentlemen 

Last year the conclusions of the 8th Forum included a call to the BSEC member 
states to develop programmes and actions capable to tackle energy poverty in their 
countries. 

These conclusions were presented by KEPA at the meeting of the Working Group on Energy of 
the BSEC countries in Istanbul on the 2nd of December 2021. 

The esteemed participants refrained from discussing or making any decision. The issue of 
establishing procedures leading to efficient ways confronting energy poverty in our societies has 
been of concern among the members of the Green Energy Network for quite a long time. 

Under the coordination of BSEC – GEN, a number of project proposals have been submitted to 
BSTDB and BSEC for financing in the past, in vain. 

Universities from Albania, Armenia, Bulgaria, Greece, Romania, Russia, and Serbia, as well as 
from Italy and the United Kingdom had participated in the relevant consortia providing the necessary 
state-of-the-art of knowledge on resolving issues relevant to Energy Poverty. 

Even a special Forum, sponsored by KEPA, was organized by the BSEC – GEN at the BSEC 
headquarters with the participation of scientists from the aforementioned countries, again to no avail. 

This year our societies face a complex of difficult challenges that increase energy poverty in our 
households. 

Climate change, security of energy supply and global economic recession create a destructive 
spiral that threatens mostly the low-income people. 

Energy poverty is already affecting an increasing number of households and these trends create a 
dangerous perspective that threatens the social peace and stability of our countries. 

It is for these reasons that I am coming back to ask for your attention and support, in a bankable 
proposal which aims to relieve these most vulnerable parts of our societies. 

It is a business-oriented proposal with nothing to do with subsidies or charities. It is a pure win-
win proposal based on the wealth that can be produced by RES. 

The proposal is based on the development and implementation of a Structured Policy Dialogue 
(SPD) targeting the gradual engagement of all the necessary actors in scheduled actions leading to 
the alleviation of poor households suffering from energy poverty. 

The hard core of the proposal lies in the development of the necessary financing tools allowing 
the issue of secured bankable loans targeting access to sufficient RES generation for defined 
beneficiaries, with the active involvement of their local authorities. 

In this SPD there are three groups of actors that initially agree on the procedures and their gradual 
involvement in the whole process. 

The first group includes local authorities and the beneficiary households suffering from energy 
poverty.  

Criteria and terms of participation for the beneficiaries are defined by the local authorities that 
undertake the obligation to represent them in the whole spectrum of activities, in both the banking 
and energy constructing or energy providing sectors. 

The second group includes energy constructors or providers that undertake to provide the 
necessary infrastructure or the agreed amount of energy to beneficiaries through their local 
authorities. 
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The third group includes the funding sector consisted of an initial funding scheme that creates an 
independent funding entity capable to provide the required funds to commercial banks that undertake 
to issue the necessary loans for the beneficiaries with the collateral involvement of their local 
authorities. 

Financing of eligible consumers is carried out by loans issued by commercial banks through legal 
entities created by local authorities. 

The payment of loan tranches, received by the beneficiaries, is agreed upon the basis of their 
financial capabilities. An agreed excess of electricity production, per consumer, is collected in a pool, 
as collateral for the issued loans. 

Pooling tranches of issued loans in a Special Purpose Vehicle allows the banks to transfer the loan 
portfolio to the initial funding entity and raise additional funding. 

I will not go on with further details that will be clarified in later stages when the SPD will have 
started functioning. 

On the other hand, I find it quite important to underline the decisive role that the Black Sea Trade 
and Development Bank can play in the successful implementation of this proposal. 

The mission of BSTDB among others is «...to effectively contribute to the transition process of 
the Member States towards the economic prosperity of the people of the region..." and this fits well 
with this initiative. 

BSTDB has been operating so far, as a pure commercial Bank, severed from the demonstration 
of the expected corporate responsibility to the people and societies of the BSEC - MS in line with its 
mission, as it is written in its constitutional statute. 

In this context, allow me the proposal to both the current chairmanship-in-office of BSEC and to 
the PERMIS to raise the issue to BSEC - MS with the aim to instruct their governors in BSTDB to 
enhance its role so as to include the task of corporate responsibility in its activities. 

BSTDB with its network of national commercial banks and its interconnections with international 
financial institutions can be the ideal catalyst for the enrichment of regional economic cooperation 
and the formulation of such green investment tools and programs 

Green Energy Network, established by the governments of BSEC, has the potential to act as an 
advisor to the Bank for the development of the necessary funding tools and the implementation of 
the relevant “Structured Policy Dialogue”.  

KEPA can undertake to present this proposal to the forthcoming Working Group on Energy next 
month provided that the necessary preliminary deliberations will be carried out with BSTDB. 

Ladies and gentlemen, 

I have abstained, on purpose, from mentioning other initiatives of BSEC -GEN since my aim was 
to attract your attention to the issue of energy poverty. 

Further information for our initiatives is included in the printed material already disseminated to 
you. 

I close my presentation by mentioning that I will be glad if in the next year's Forum, we have the 
opportunity to discuss the follow-up of concrete projects on Energy Poverty. 

 
Short CV 

Prof. Dimitrios MAVRAKIS is the Director of KEPA, the UNAI hub for SDG7; coordinator of the “BSEC – Green 

Energy Network” focused on Renewable Energy Sources (RES) and Energy Efficiency (EE) for scientists, market 

stakeholders, and policy makers, from the countries of BSEC under the supervision of BSEC – PERMIS; 

coordinator of PROMITHEASnet, the Energy and Climate Change Policy Network, consisted of academic 

institutes from S.E. Europe, Black Sea and Central Asia; Chief editor of the “Energy View of the BSEC countries”; 
Chief editor of the “Energy View of the BSEC countries”; Chief editor of the “Euro-Asian Journal of Sustainable 
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Energy Development Policy”; Editor of the worldwide disseminated “PROMITHEAS newsletter”; Chairman of 
the annual international scientific conference on “Energy and Climate Change” (13th year); Initiator of the 

European Energy Community.  

His main studies and activities are related with energy geopolitics, development of regional energy markets, 

energy interconnections, transcontinental energy corridors, design of climate policy instruments, exploration 

of interactions between climate policy tools, development and assessment of mitigation/adaptation policy 

mixtures.  

He was appointed as member of the Advisory Groups on Energy (AGE) of E.C. for FP6 and FP7 and was the 

Project Coordinator of several FP6, FP7 and H2020 projects. 

Current activities: He currently promotes the “UNAI Hub SDG7 Society”, the “75 UN – 75 Trees UNAI SDG7” 
initiative and the Green Energy Investments Fora among the BSEC - MS. He also promotes regional 

cooperation on Climate Change Policy issues among academic institutions, governmental authorities and 

market stakeholders from the countries of EU and the BSEC; knowledge transfer about climate change, EE, 

RES, development of scenarios for mitigation/adaptation, looking-forward energy modelling; he participates 

in the BSEC Working Group on energy.  
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Key-note speech by Amb. Constantinos ORPHANIDES  
Minister Plenipotentiary of 1st class, Hellenic Ministry of Foreign Affairs 

 

Honorable Professor Dimitrios Mavrakis,  

Your Excellency Secretary General of PERMIS BSEC,  

Your Excellencies colleagues Ambassadors,  

Esteemed ladies and gentlemen, 

Allow me first to present myself, I am Constantinos Orphanides, I am a career diplomat having 
served in many posts both abroad and in the Headquarters of the Ministry of Foreign Affairs in 
Athens. Abroad, my last posting was as Ambassador of Greece to the State of Qatar, and in Athens, 
the last one before my present position, was as Director of the Department for the relations with 
MENA countries. At the present, I am the Director of the B4 Department for Bilateral Economic 

Relations with Southeastern Europe, Russia, the Caucasus, the Black Sea countries and BSEC issues.  

I would like to start my presentation, by thanking Professor Dimitrios Mavrakis and the National 
and Kapodistrian University of Athens for inviting me to this great event. 

 I am really very excited being here today, participating in one of the activities of the National 
and Kapodistrian University of Athens, of great significance, as I have the honor to be a graduate of 
this University. Adjacent to this place, that we are now, is the historic building of the Law School of 
NKUA, where many years ago, I was gifted with the opportunity to be initiated to the science of law 
and where I spent four of the most interesting years of my life.  

Dear Professor Mavrakis,  

It is a pleasure, a challenge and a great opportunity for me, to be a part of this Conference, that 
you launched today and to join the very distinguished participants, from many countries, diplomats, 
high ranking officials of international organizations and of Government Agencies, scholars and 
scientists of a wide range of disciplines, market experts and professionals, in their joint endeavor to 
explore ways, to promote projects and enlist possible financial resources and investments, aiming at 
encountering some of the most serious challenges and threats  that our planet is facing nowadays. 

The issues of climate change, energy crisis, global economic recession and interruption of the 
normal functioning of the chains of food supply are not anymore just concerns related to future 
scenarios. They are the challenges we are facing today and the very heavy cost that their 
consequences entail for the well-being of our societies, is imposing onus the need for an effective 
response to these challenges. 

This Forum is expected to offer the opportunity to an exchange of views, among others, on 
regional cooperation and synergies for Green Investment, and by using the accumulated experience 
in this field of certain participants, to explore the opportunities that regional cooperation for Green 
investment could provide for the implementation of projects and initiatives that could alleviate our 
societies from the aforementioned adverse developments.  

Ladies and Gentlemen, 

This conference is under the auspices of the Organization of the Black Sea Economic 
Cooperation, the BSEC. This reflects and signalizes, on the one hand the fact that climate change, 
Environment, Energy Security are among the fields where the BSEC unfolds its activities and on the 
other hand, that the Conference has a special focus on the wider area of the Black Sea, as the BSEC 
was launched thirty (30) years ago as a regionally owned initiative and it is continuing to be a genuine 
regional Organization of this region. The significance also that the Organization assigns to this 
conference, is reflected in the participation in the Conference of H.E the Secretary General of the 
BSEC, Ambassador Lazar Comanescu and the Deputy Secretary General, Ambassador Dimitrios 
Rallis, officials of the Organization and the Ambassadors of the member states of the BSEC in 
Athens. 
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The BSEC, was founded initially, in 1992, as a platform for dialogue and exchange of views at 
the highest level, in the wider region of the Black Sea and it was in 1996, due to the optimism, at that 
time, for a better World, with less division and conflicts and the prevailing enthusiasm for regional 
cooperation, the BSEC was transformed into a full-fledged, regional international organization. 

Greece has lent its full support to the Organization since its establishment being one of its 11 
founding member-countries. We value the Organization of the Black Sea Economic Cooperation 
(BSEC) as a genuine platform for regional cooperation in the Black Sea area.  

Greece participates in all the activities of the Organization and has contributed to the efforts for 
keeping the Organization functioning, despite the enormous difficulties that recent disturbing 
developments entailed for the continuation of the operations of the Organization. 

It was with great relief, that following our suggestion, with the support of other member states 
and with the kind acceptance of Moldova, the term of Moldovan Chairmanship was extended for one 
more semester, avoiding a major crisis in the Organization.  

Greece is contributing annually, directly to the budget of the BSEC 245.000 euros, which makes 
Greece one of the four major financial contributors of the Organization, the other three being, Turkey, 
Russia and Romania. Meanwhile Greece is hosting two of the entities interrelated to the BSEC, the 
Black Sea Trade and Development Bank in Thessaloniki and the International Centre for Black Sea 
Studies in Athens, which is the think- tank of the Organization. 

An important achievement of the BSEC was the establishment of cooperation with U.N. agencies 
the World Bank and other regional organizations. Greece has been a strong advocate, of the 
cooperation of BSEC with other organizations and more particularly for the cooperation of the BSEC 
with the European Union. The International Centre for Black Sea Studies, the ICBSS, which is based 
in Athens, plays an important role in the cooperation of the BSEC with the E.U. Many projects of 
the EU for the region are formulated/implemented with the active participation of BSEC Member 
States and PERMIS, with the latter taking part as lead partner in EU projects of millions of Euros, 
while the first ever Meeting between Ministers of Foreign Affairs of BSEC and EU States took place 
in Brussels in 2019. 

As for the Black Sea Trade and Development Bank, it should be considered as an important 
element of the potential of the organization. During yesterday’s dinner, Professor Mavrakis has made 
some very interesting remarks on the potential of this Bank to play an important role in Green 
Investment. 

Ladies and gentlemen 

 I would like to conclude my remarks, by wishing to the participants of the Conference, the best 
of success, for the benefit of the citizens of our countries, for the benefit of the citizens of the whole 
world. 

 

Short CV 

Amb. Constantinos ORPHANIDES is the Director of B4 Directorate for the “Bilateral economic Relations with 
Southeastern Europe, Russia and the Caucasian and the Black SEA countries and the BSEC since 2020 up to 

present. Apart from Greek, he speaks English, French, Arabic, Spanish and Italian. He joined the Ministry of 

Foreign Affairs in May 1990.  
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Main points of Amb. Lazar COMANESCU’s speech 
BSEC – PERMIS Secretary General 

 
 

The Secretary General of BSEC PERMIS pointed out that the Forum is 

an important tool for the promotion of investments in clean energy and 

announced his intention to ask the member countries of the Organization to 

intensify their efforts for the green transformation of their economies and 

the development of policies to address Climate Change.  

He concluded by underlining his decision to strengthen efforts to promote cooperation policies 

between the member states of the Organization, pointing out the positive role of the KEPA during its 

long-term cooperation with the member-states of the Organization and BSEC PERMIS, in this 

concept.  

 
 

Short CV 

Lazar COMANESCU graduated from the Foreign Trade Faculty of the Academy of Economic Studies (ASE) in 

Bucharest (1972). Then he followed a course on civilization and contemporary French language in Paris - 

Sorbonne (1973). In 1982, he obtained a PhD in international economic relations at ASE. 

After graduation, he entered the Department of International Economic Organizations of the Ministry of 

Foreign Affairs (1972-1982). After obtaining his doctorate, he lectured at the Department of International 

Economic Relations of the Academy of Economic Studies (1982-1990). 

After 1990, he returned to the Foreign Ministry, performing the functions of advisor and in 1993, minister-

counselor at the Romanian Mission to the European Union - Brussels (1990-1994), Director of the European 

Union ( 1994-1995), general manager, advisor to the Minister of Foreign Affairs, director of cabinet (1995). In 

1995 he was appointed as Secretary of State for Foreign Affairs (1995 to 1998) in the same period and 

associate professor at the ASE. 

Since 1998 came a period of 10 years after Romania's diplomatic representation to the European Union, 

Ambassador Extraordinary and Plenipotentiary, Head of Mission of Romania to NATO and the EU (1998-2001), 

Ambassador Extraordinary and Plenipotentiary, Head of the Mission of Romania to the European Union the 

(2001-2007), Ambassador Extraordinary and Plenipotentiary and Permanent Representative of Romania to 

the European Union (2007-2008). 

On 14 April 2008, he was appointed by decree as the Minister of Foreign Affairs (April 15th. - December 22, 

2008). He was ambassador of Romania in Berlin (2009-2014). In February 2015 He was appointed presidential 

advisor, Head of Foreign Policy.  

He is a member of the Scientific Advisory Board of the European Institute of Romania, member of the Scientific 

Council of the Romanian Institute of International Studies and a founding member of the Forum of Central 

Europe in Warsaw. In 2000, he was Awarded the National Order "Faithful Service" with the rank of Grand 

Officer. He is the author and coauthor of courses and textbooks including: 'The World Economy' (1985, 1990, 

1995), 'International economic transactions Techniques' (1989), 'Dictionary of International Economic 

Relations' '(1993). 

Lazar COMANESCU held two mandates as Minister of Foreign Affairs, between April and December 2008 and 

from November 2015 to January, 2017. He was also Ambassador of Romania to Germany from 2009 to 2015 

and head of the Romanian Representation to the EU from 2001 to 2008. 
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 Main points of Amb. Andrei POPOV’s speech 

Ambassador of the Republic of Moldova to the Hellenic Republic 

Current Chairmanship-in-office of BSEC  

 
 
 

Amb. Andrei POPOV referred to the contribution of his country to the 

smooth operation of the BSEC by accepting the extension of the 

chairmanship of the Organization for a consecutive term. He mentioned the problems that have been 

created in his country by the war developments in Ukraine and the ongoing disruption in the security 

of its energy supply. Finally, he pointed out the need to be promoted policies related to tackling 

energy poverty in the region. 

 
Short CV 

He is currently the Ambassador of the Republic of Moldova in Greece and Cyprus. He is former Member of the 

Parliament (2009), Deputy Minister of Foreign Affairs and European Integration (2009-2013) and was 

Ambassador of Moldova to Austria, Slovakia, OSCE and International organisations in Vienna (2013-2016). In 

the later capacity, in April–August 2014, he served as the Chairperson of the OSCE's Forum for Security 

Cooperation (FSC). In 2016, in the middle of his ambassadorial mandate, he resigned from the diplomatic 

service in sign of disagreement with the policies of the ruling Democratic Party's leadership. 

In 2004–2009, Popov was the executive director of the Foreign Policy Association of Moldova (APE) and 

founder of the Transnistrian Dialogues program. From 1997 to 2004, he served in different capacities in 

Moldovan diplomatic service: first in the Embassy of Moldova in Washington (1997-2001) as Second/First 

Secretary, then in the Foreign Ministry's General International Security Department (2001-2004) as its Deputy 

Director/Director. 

He started his career in 1996 as Press and Information officer at the United Nations Development Program in 

Moldova. 
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Remarks by Prof. Asaf HAJIYEV  

Secretary General of PABSEC 

 
 
 
 

The Secretary General of PABSEC in his presentation pointed out that the 

further development of energy projects in the region will enhance energy security in Europe and 

beyond and will ensure better economic growth. Building regional cooperation and strengthening 

economic cooperation relations remains a priority for the countries of the region, which should unite 

efforts to ensure peace, stability and sustainable development.  

 
 

Short CV 

Dr. Asaf HAJIYEV was born in 1951. 2001-2015 was Professor and Chair of the Department of Theory of 

Probability and Mathematical Statistics at the Baku State University. In 2014 he was elected Academician 

(Executive member) of the Azerbaijan National Academy of Sciences, Institute of Control Systems. 

He holds the Dr. Sci. degree from Bauman Moscow State Technical University (1992) and has done Ph.D. 

(1979) and post-doctoral research (1985-1989) at Lomonosov Moscow State University. He has vast research 

and teaching experience as the Chair of the department of Probability and Statistics, and of the Department 

of Controlled Queues, Institute of Control Systems at the Azerbaijan National Academy of Sciences; Chair of 

the Department of Theory of Probability and Mathematical Statistics, Baku State University; Senior Scientific 

Researcher, Department of Probability Statistics, Royal Institute Technology in Stockholm. Being a renowned 

researcher, he has served at the several universities around the world including China, Germany, Italy, 

Portugal, Sweden, Turkey, and USA. He serves on the editorial boards of many prestigious national and 

international academic journals. He has been an organizing member and the Keynote speaker at numerous 

international conferences. He has been honored with many prestigious awards like: Azerbaijan Lenin 

Komsomol Prize Winner on Science and Engineering; Grand Prize at the International Conference 

“Management Science and Engineering Management” Macao; and Grand Prize at the İnternational 
Conference “Management Science and Engineering Management” at Islamabad, Pakistan. 

He is the Honorary Academician of Academy of Sciences of Moldova, foreign member of the Mongolian 

National Academy of Sciences, Member of TWAS (The World Academy of Sciences), Honorary Professor of 

Chengdu university (China) and elected member of the International Statistical Institute. 

He has also the honor of holding the office of the Vice-President and since 2015 the Secretary General of the 

Parliamentary Assembly of the Black Sea Economic Cooperation Organization. He serves on the boards of 

many international academic organizations and institution. He has more than 150 peer reviewed scientific 

publications to his credit, published in the highly reputed journals. 
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Speech of Amb. Burak ÖZÜGERGİN 

Ambassador of Turkey to the Hellenic Republic 

 

Mr. Deputy Secretary General, 

Mr. Director, 

Distinguished Ambassadors, Dear Colleagues,  
The snapshot of our regional energy market is not reassuring at the 

moment. Demand is growing, while import dependency is causing havoc on our economies. The war 
in Ukraine brought to the surface a stark truth– that we need to address our import dependency, and 
we need to do it now. By the way, what a difference just one year makes – among the conclusions of 
last year’s Forum was that the energy sector was seriously affected by the pandemic, and that the 
pandemic was causing excessive supply and low demand.  

The war took care of that. Now we are all scrambling to find alternative energy sources. But many 
of these alternatives, like increased LNG deliveries, are more like patchwork solutions for the 
moment. Even then, the critical challenge remains, and that is having to deal with the climate crisis.  
Therefore, while we address the most urgent tasks of today, i.e. finding energy to heat our homes and 
offices and factories and to operate our vehicles, it increasingly looks like turning to renewable 
sources of energy is no longer a luxury best left for the rich. The trick will be finding the correct mix 
and pace for the transition to renewables.  

Speaking of renewables, Türkiye is fifth in Europe and twelfth in the world in terms of renewable 
installed power capacity, first in Europe and third in the world in geothermal energy, sixth in Europe 
in solar and wind energy, first among BSEC members and second only to Norway in Europe in 
hydropower, and lastly, first among BSEC members in biogas and bioenergy. We are now looking 
to hydrogen, given its potential role in achieving a sustainable energy future.  

I am not throwing out all these rankings to feel good. But I do want to get the message across that 
we are actually implementing what we are preaching.  

Dear colleagues, 

Many renewable energy sources are weather-dependent to some degree. As our governments 
pursue the decarbonisation of energy systems, mainly through increasing levels of solar and wind 
power production, we need to ensure we have sufficiently robust and diverse sources of energy, 
including grid reliability to ensure secure supplies, including in case of extreme weather events. 

The green transition will not happen overnight, as we will still need hydrocarbons to diversify our 
energy mix even after the transition. The eventual decommissioning of existing power generation 
structures, i.e. fossil fuel consumption, requires very careful assessment We can ensure supply 
security and reduce dependency by investing in renewables as well as investing and cooperating in 
local and regional hydrocarbon projects.  

To this end, we continue pursuing domestic hydrocarbon projects. 

The discovery of 405 billion cubic meters in the Sakarya field in the Black Sea by the drillship 
Fatih in 2020 represents a milestone for the Turkish energy sector. A subsequent, second discovery 
was made in June 2021 of 135 bcm, which brought the cumulative gas find to 540 bcm. This amount 
can increase with further technical assessments of the location and its surrounding area.  

But obviously, energy is more than thermal units and joules and watts. Energy is politics. Energy 
can bring together, and it can cause great friction. In an ideal world, each country would have 
sufficient natural resources to meet its energy needs. But we definitely do not live in an ideal world. 
Not even close. We therefore need to cooperate. We need to cooperate based on international law 
and within a spirit of good neighborliness.  

 

https://www.dailysabah.com/business/energy/turkey-unveils-new-135-bcm-natural-gas-reserve-in-black-sea
https://www.dailysabah.com/business/energy/turkey-unveils-new-135-bcm-natural-gas-reserve-in-black-sea
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Consequently, we in Türkiye are of the opinion that the most feasible solutions to energy 
questions in our region would be attained through inclusive policies. In that spirit, we are quite a 
dynamic player in the regional energy market. We are a large market as well as an energy hub.  

For instance, you are all aware of the Trans-Anatolian Natural Gas Pipeline (TANAP), through 
which Greece and other connected countries receive Azerbaijani gas. As you know, TANAP is the 
backbone and comprises the longest stretch of the Southern Gas Corridor (SGC). It has certainly 
become crucial for Europe in these trying times. The good news is that TANAP’s current 
transmission capacity of 16 billion cubic meters (bcm) of gas a year will be doubled in the period 
ahead.  

In this regard, I want to underline once again that we want to see energy as a means of cooperation. 
There is nothing wrong with a little healthy competition, but this should not rise to the level of bitter 
rivalry or even hostility. Energy diplomacy should not entail zero sum games.  

Ladies and gentlemen,  

In any case, we are all in a race against time.  

A race to become more energy sufficient and less energy dependent. At the same time a race to 
save our peoples from the adverse effects of climate change. The war shows us how far behind we 
fell, simply because we preferred business as usual over pursuing long-term goals. And the wildfires 
every summer for the last few years should be a wakeup call. There is simply no time to lose. 

The quicker we realize that, the less painful our transition toward the new era will hopefully be. 

Thank you. 
 
 

Short CV 

He started in 1985 his career as Attaché at the Department of International Economic Relations. For the period 

1987 -1992 he served as Attaché at the Cabinet of the Minister of Foreign Affairs and at the Turkish Embassy 
in London as Attaché, Third and Second Secretary. He was the Vice-Consul, Turkish Consulate General in 

Benghazi for the period 1992-1994. He joined the Cabinet of the Undersecretary of the Ministry of Foreign 

Affairs as Second and First Secretary from 1994 to 1996. In 1996, he was positioned at the Permanent Mission 

of Turkey to the United Nations as First Secretary and Counsellor. He became the Chief of Section, Acting Head 

of Department of Maritime Affairs in 2000. For the period 2003 –2007, he was Counsellor, First Counsellor at 

the Turkish Embassy in Washington. In 2007 he was Head of Department, European Union Affairs and in 2008 

under the Minister of Plenipotentiary, he was the Head of Information at the Department and Foreign Ministry 

Spokesperson. From 2010 up to 2018 he served as Ambassador of the Republic of Turkey to Croatia, Director 

General for Bilateral Political Affairs and Acting Deputy Undersecretary for Bilateral Political Affairs. He is the 

Ambassador of Turkey at the Hellenic Republic since 18.12.2018.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



15th International Conference on Energy and Climate Change, 12-14 October 2022 (in situ and on line) 

 

33 

 

Speech of Amb. David DONDUA 
Ambassador Extraordinary and Plenipotentiary of Georgia 

to the Hellenic Republic  

 
 

Dear colleagues, 

Today we are brought together to exchange views and share initiatives on 
how renewable energy and low-carbon alternatives can help countries to achieve 
sustainable economic development and materialize the long-term vision of transforming the wider 
Black Sea Region into a model for clean energy. 

This forum is an excellent opportunity to share information on the best practices and challenges 
in the area of renewable energy, discuss the latest developments in the global energy market, 
including perspectives on clean energy. 

From the onset, I should note that peace and stability in our region is key for the regional 
development and lasting prosperity, but challenges persist. Our region continues to face multiple 
challenges – political, economic and global pandemic are just a few to name. Altogether, regretfully, 
these challenges adversely affect the fragile situation and harm the peaceful development of our 
region.  

Georgia is particularly concerned with the efforts by the Russian Federation to redraw the 
European security architecture and undermine the principles of international law in our 
neighbourhood and beyond. We see well-reported pattern with military aggressions in Georgia and 
Ukraine as extremely dangerous for world peace with immediate repercussions for our shared region. 

These developments in the region have adverse effects on energy security, contributing to 
enhanced energy insecurity, forcing Governments their energy sources. Thus, renewable energy 
plays an important role in supporting energy security as it can address environmental as well as 
security objectives. 

In order for governments to obtain greater security of energy supply, and to help meet their climate 
change policy targets, greater uptake of more energy efficient technologies, demand reduction, and 
adding more renewable energy systems to the national portfolio make good sense. Security of energy 
supply should be a key objective of governments if they are to meet other objectives relating to 
economic growth. 

To this end, in close collaboration with our partner countries, Azerbaijan and Türkiye, we are 
deepening regional cooperation on energy security issues, based on our common interests and shared 
vision on global security. We are going to further support expansion of hydrocarbon and electricity 
supply chains from the Caspian Sea to the European Market, since diversification of energy sources 
remains an important issue for the countries of the South Caucasus and the EU. 

It is well known that our transit corridor, has proved itself as a reliable link, in more than two 
decades old, regional cooperation in delivering hydrocarbon resources together with our partner 
countries Azerbaijan and Türkiye via the West Route Export Pipeline (WREP), Baku-Tbilisi-Ceyhan 
Oil, Baku-Tbilisi-Erzurum Gas Pipelines and Southern Gas Corridor which has been a tremendous 
success thus actively contributing to the Energy security of the European Union. Geopolitical 
context, in particular international sanctions imposed on Russian Federation, has further boosted our 
role as an essential transit channel. 

Investments in Green Energy are crucial for the modernization of the energy sector and for 
achieving the SDG 7 Goal and, more generally, for economic growth, job creation and increasing 
energy security.  

Taking into account Georgia’s commendable potential in renewable energy sources, we aim at 
becoming regional leader in green energy production. Georgia has substantial capacity for power 
generation from renewable energy sources to supply not only internal market, but also neighbouring 
countries (only up to 27% of the hydro potential s utilized). In this regard, I would invite Greek 
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energy companies to visit Georgia, explore business opportunities and expand business activities in 
Georgia.  

GoG is working with the partner countries to develop the Black Sea Submarine Cable Georgia - 
Romania project connecting South Caucasus Region directly to the South-East Europe via sub-
marine cable crossing Black Sea. The World Bank has prepared a report on Preliminary Economic 
Analyses of the Project and proved that it is economically viable. Project will support development 
of renewable energy sector, increase transit opportunities/back-to-back trade options between the EU 
and South Caucasus Region. 

Let me once again reaffirm the commitment of my government to the implementation of the SDG 
7 Goal to ensure access to affordable, reliable, sustainable and modern energy for all. 

It should be mentioned, that within the framework of the Paris Agreement and EU-Georgia 
Association Agreement, Georgia has set ambitious plans to achieve climate change mitigation and 
green economy development. 

This year, Georgia signed agreements with Switzerland and Japan on emissions trading. This will 
help Georgian, Japanese and Swiss companies to implement joint projects in various fields, including 
renewable energy - hydro and solar power plants, power generating equipment, devices, ways of 
generating energy from waste, and the most energy-efficient transport systems. 

I believe that access to carbon markets will help Georgia to implement its climate agenda, 
obligations set forth in the International Agreements. 

BSEC Member states should act with greater speed for decarbonizing the energy sector and for 
implementing the targets of the Paris Agreement, by creating a favorable administrative and legal 
climate framework for Green Investments and intensify efforts to explore possibilities to finance 
Green Energy projects in the region.  

Efficient coordination and active collaboration among BSEC Member States and between the 
public and private sectors is essential if renewable energy technologies are to be successfully 
developed to help meet the goals of sustainable development and climate change mitigation, as well 
as to reduce the risk of continuing disruptive energy supplies. 

In conclusion, let me underline that Georgia is determined to maintain intensive efforts with 
Member States and support all the proposals aimed at further sustainable development of the Black 
Sea region. 

Thank you. 

 

 

Short CV 

Amb. David DONDUA was appointed as Deputy Foreign Minister in November 2014. He is in charge of policy 

planning, security policy, conflict resolution and bilateral relations with neighbouring countries. He leads 

Georgian delegation at Geneva International Discussions and chairs State Commission on delimitation and 

demarcation of state borders. Prior to his current assignment David Dondua served as First Deputy State 

Minister for European and Euro-Atlantic Integration (2012-2014) and Chief of Cabinet of the Chairman of 

Parliament of Georgia (2008-2012). He is a career diplomat. He joined the Ministry of Foreign Affairs in 1993 

and held different position in the capital as well as abroad, including Deputy Chief of Mission at the Embassy 

to US and ambassador to NATO. David Dondua is also associated professor of Tbilisi Open University and guest 

lecturer at Tbilisi State University. Before joining Foreign Service, he worked as an assistant professor at the 

Institute of Geography of the Academy of Sciences of Georgia and was deputy director of Tbilisi #6 

Gymnasium. Amb. David Dondua is founder member of Georgian Oral History Association and member of 

scientific council of Geographic Society of Georgia. 
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Main points of Amb. Jakub KARFIK’s speech 

Ambassador of the Republic Czech to the Hellenic Republic  

- Presidency of the EU Council 

 
 

 
 
 

The Ambassador of the Czech Republic to the Hellenic Republic referred to the EU policies 

related to the developments in the war in Ukraine, the issues of the economic recession and especially 

the issues related to the Security of Energy Supply in the EU countries and pointed out the need for 

international and regional cooperation to address these problems.  

 
Short CV 

On 26 May 2020, Amb. Jakub KARFIK presented the Letters of credence to the President of the Hellenic 

Republic Mr. Katerina SAKERALLOPOULOU, accrediting him as Ambassador Extraordinary and Plenipotentiary 

of the Czech Republic to the Hellenic Republic. He joined the diplomatic service in 1995.  
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Speech of Amb. Amrit LUGUN  

Ambassador of the Republic of India to the Hellenic Republic 

 
 

Prof. Dimitrios MAVRAKIS, Amb Lazăr COMĂNESCU, Prof. Asaf 
HAJIYEV, Amb. Dimitrios RALLIS, my fellow Ambassador colleagues, 
other members of the Diplomatic Corps, experts on energy present here, 

Ladies and Gentlemen, 

I would like to thank the organizers of the 9th Annual Green Energy Investments Forum for 
inviting me as representative of my country, India to share what my country has been doing on 
“energy and climate change” in the global and regional context. 

India is now the third largest energy consuming country in the world.  The country has set an 
ambitious target to achieve a capacity of 175 GW worth of renewable energy by the end of 2022, 
which expands to 500 GW by 2030. This is the world's largest expansion plan in renewable energy. 

India was the second largest market in Asia for new solar PV capacity and third globally (13 GW 
of additions in 2021). It ranked fourth for total installations (60.4 GW), overtaking Germany (59.2 
GW) for the first time. 

The country’s installed renewable energy capacity has increased 396% in the last 8.5 years and 
stands at more than 159.95 Giga Watts (including large Hydro), which is about 40% of the country’s 
total capacity (as on 31st March 2022). The installed solar energy capacity has increased by 19.3 
times in the last 8 years and stands at 56.6 GW as of 1st June 2022. The installed Renewable energy 
capacity (including large hydro) has increased from 76.37 GW in March 2014 to 159.95 GW in May 
2022, i.e. an increase of around 109.4%.  

Government of India has set targets to reduce India’s total projected carbon emission by 1 billion 
tonnes by 2030, reduce the carbon intensity of the nation’s economy by less than 45% by the end of 
the decade, achieve net-zero carbon emissions by 2070. 

The Indian Renewable Energy Development Agency Limited (IREDA), has committed to take 
forward the Hon’ble Prime Minister of India’s vision of complete solarisation of at least one city in 
each State of India and to participate in “One Sun, One World and One Grid” Plan.  Till 2021, IREDA 
has finalised close to 3000 renewable energy projects in India and has supported green power 
capacity addition of close to 18000 megawatt in India.  The Organisation is committed towards 
Government of India’s common goal to ensure access to affordable, reliable, sustainable and green 
energy for all, while always keeping the citizens at the centre of this transition. 

At the regional level, the South Asian Association for Regional Cooperation (SAARC), of which 
India is a member, a Framework Agreement for Energy Cooperation (Electricity) has been signed on 
27 November 2014 for promoting cooperation and transmission of energy in the region, including 
production and sharing of renewable energy.  Cooperation and linkages with other regions of ASEAN 
lying to the east, and Middle East and Gulf lying to the west, in energy are also taking place through 
various plans and alliances, including exploring the possibilities at sub-regional level.  For example, 
transmission of surplus hydro-electric energy from Nepal and Bhutan, two countries rich in hydro-
electric power potential, through India to Bangladesh.  In addition, energy cooperation is part of 
cooperative activities of Bay of Bengal Initiative for Multi-Sectoral Technical and Economic 
Cooperation (BIMSTEC), another regional organisation, of which India is a part.  

At the global level, on the sidelines of the 21st Conference of Parties (COP21) to the United Nations 
Framework Convention on Climate Change (UNFCCC) held in Paris in 2015, India, jointly with 
France, launched the International Solar Alliance (ISA). ISA is an action-oriented, member-driven, 
collaborative platform for increased deployment of solar energy technologies as a means for bringing 
energy access, ensuring energy security, and driving energy transition in its member countries. 

The ISA strives to develop and deploy cost-effective and transformational energy solutions 
powered by the sun to help member countries develop low-carbon growth trajectories, with particular 
focus on delivering impact in countries categorized as Least Developed Countries (LDCs) and the 
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Small Island Developing States (SIDS). Being a global platform, ISA’s partnerships with multilateral 
development banks (MDBs), development financial institutions (DFIs), private and public sector 
organizations, civil society and other international institutions is key to delivering the change its 
seeks to see in the world going ahead. 

The ISA is guided by its ‘Towards 1000’ strategy which aims to mobilise USD 1,000 billion of 
investments in solar energy solutions by 2030, while delivering energy access to 1,000 million people 
using clean energy solutions and resulting in installation of 1,000 GW of solar energy capacity. This 
would help mitigate global solar emissions to the tune of 1,000 million tonnes of CO2 every year. 
For meeting these goals, the ISA takes a programmatic approach. Currently, the ISA has 9 
comprehensive programmes, each focusing on a distinct application that could help scale deployment 
of solar energy solutions. Activities under the programmes focuses on 4 priority areas – Analytics & 
Advocacy, Capacity Building, Programmatic Support, and readiness and enabling activities, that help 
create a favourable environment for solar energy investments to take root in the country. 

The International Solar Alliance Secretariat has been set up in Gurugram, near Delhi for the 
purpose.  India has provided support worth US$ 27 million towards hosting the ISA secretariat, 
created an ISA corpus fund, offered training support for ISA member countries at National Institute 
for Solar Energy (NISE) and also provided support for demonstration projects for solar home 
lighting, solar pumps for farmers and for other solar applications. Apart from contributing to ISA 
Corpus Fund, India contributed US $ 62 million for the establishment of ISA Secretariat.  
Additionally, India is providing 500 training slots in solar energy to the ISA members every year and 
have either completed or are implementing 13 solar projects worth US $ 143 million worldwide. 
India is offering $ 1.4 billion in assistance to 27 other projects in 15 other developing countries.  90 
countries have so far signed and ratified the ISA Framework Agreement, including Greece, which 
joined the Group in June 2021.   

During her visit to India from 24-25 April 2022, as the President of the European Commission, H.E. 
Ms. Ursula Von Der Leyen, made the following comments in her statement: “I spent an exciting day 
at the International Solar Alliance.  Energy security is one of the most pressing topics for India as well 
as Europe. The EU will diversify away from fossil fuels and will invest heavily in clean renewable 
energy.  Therefore, cooperation with India not only on solar but also on green hydrogen is critical.” 

In the context of what is currently going on globally, energy security, especially renewable 
energy, has gained considerable importance, both for development and environment.  I hope that the 
15th International Scientific Conference with focus on Black Sea Economic Cooperation Region 
(BSEC) will be able to come out with a roadmap for promoting energy security.  With the goals, 
commitments, and activities India has undertaken, both regionally and globally, on the subject, 
collaborating with India and its region could be planned/undertaken.    

Short CV 

Amb. LUGUN served as Desk Officer for India Technical and Economic Cooperation Programme in the Ministry 

of External Affairs from July 1993 to June 1995. He was a Second Secretary, Embassy of 

India, Doha, Qatar from June 1995 to September 1998. He served as First Secretary at the Embassy of 

India, Paris, France from October 1998 to December 2001. During his time in Paris, Lugun was accused of 

beating and sexually abusing Lalita Oraon, his family's live-in servant. The case would cast a shadow 

on France–India relations.  

After Paris, Lugun was First Secretary at the Embassy of India, Algiers, Algeria from January 2002 to August 

2004. At the Ministry of External Affairs from September 2004 to December 2008, he was a Director in the 

territorial divisions of Eurasia and Latin America. From March 2009 to September 2010, he was posted to the 

Indian Embassy, Manila. He then served as Director in the SAARC Secretariat in Kathmandu, Nepal. Later he 

was Ambassador of India to the Republic of Yemen and then Joint Secretary of Consular, Passports and Visas 

at Ministry of External Affairs. 

He is the Ambassador of India to Greece since 29 July 2020. 

 

 

https://en.wikipedia.org/wiki/Doha
https://en.wikipedia.org/wiki/Qatar
https://en.wikipedia.org/wiki/Paris
https://en.wikipedia.org/wiki/France
https://en.wikipedia.org/wiki/France%E2%80%93India_relations
https://en.wikipedia.org/wiki/Algiers
https://en.wikipedia.org/wiki/Algeria
https://en.wikipedia.org/wiki/Manila
https://en.wikipedia.org/wiki/SAARC_Secretariat
https://en.wikipedia.org/wiki/Kathmandu
https://en.wikipedia.org/wiki/Nepal
https://en.wikipedia.org/wiki/Republic_of_Yemen
https://en.wikipedia.org/wiki/Ministry_of_External_Affairs_(India)
https://en.wikipedia.org/wiki/List_of_ambassadors_of_India_to_Greece
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The 1st BSEC-GEN and BSEC-PERMIS Symposium 

 

The Symposium was held, for the first time, with the participation of their Excellencies, the 

Secretary General and the Deputy Secretary General of PERMIS, the Ambassadors of Moldova and 

Georgia from the troika of the BSEC-Chairmanship-in-office, the Secretary General of the 

Parliamentary Assembly of the Black Sea Economic Cooperation (PABSEC), the BSEC-GEN 

Coordinator and members of the network from Albania, Azerbaijan, Moldova, Serbia and Greece.  

The Symposium provided the opportunity for a sincere exchange of views between the 

participants on the problems and the potential of the network to promote cooperation on issues of 

common interest.  

The university professors of the BSEC - GEN underlined their efforts to support the BSEC 

policies especially in the fields of Energy Efficiency, in identifying and overcoming behavioral 

obstacles in implementation of policies and concluded with their efforts to convince BSTDB to get 

involved in developing and implementing bankable projects against energy poverty. 

They informed BSEC PERMIS, that members of the network have benefited by the EU Horizon 

financing procedures and underlined the need to continue and enhance the cooperation with partners 

from BSEC Member States. They have organized seminars and meetings in almost all BSEC – MS 

and have participated to all calls for proposals made by BSEC. 

In this context, it was discussed the perspective for a joint action to address the problems of energy 

poverty, in cooperation with the member countries of the Organization in the framework of a 

"Structured Policy Dialogue" that the BSEC – GEN and its members have the potential to conduct.  

The Symposium ended with a statement made by the Secretary General of BSEC PERMIS that 

these issues will be introduced at the next meeting of the Working Group on Energy of the BSEC - MS. 

 

The works of the 9th Green Energy Investments Forum were funded by the Hellenic Green Fund of 

the Ministry of Environment and Energy (Financial Program "Financial support for extrovert 

actions 2022"). 
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Address by Prof. Andonaq LONDO LAMANI 

Technical University of Tirana, Albania 
 

  Good morning, Ladies and Gentlemen, 

I would like to start by thanking the organizers of this event and especially 
Professor Mavrakis for the invitation to me to participate in the 9th Green Energy 
Investments Forum and the 15th International Scientific Conference on Energy 
and Climate Change.   

It is a great honor to be among such distinguished personalities during this important event. It 
really offers a great opportunity to discuss and be informed about developing projects and ways of 
investments that will assist the economies of the BSEC Member States to acquire a more “green 
identity”. This event, besides its importance both for the business and scientific worlds, gives us the 
possibility of addressing an important subject – climate change, which is not anymore treated like a 
national issue. The subjects of energy and climate change found a honorable place in the agendas of 
countries, regional and international organizations.   

Briefly I want to present here some objectives of the Albanian government regarding one of the 
main dimensions of the energy union which are Climate action, renewable energy and the 
decarbonization of the economy. Certainly, the Albanian government is preparing all the legal 
documents about other priorities such as energy security; internal energy market; energy efficiency 
and research innovation on competitiveness.  

Albania has a considerable potential of Renewable Energy Sources (RES). The use of such 
sources for energy production represents a long-term strategy for implementation of three objectives 
of energy policies of the country, such as: i) support for the overall economic development; ii) 
increase of the security of energy supply and iii) protection of environment. Albania committed to a 
binding 38% target of energy from RES in gross final energy consumption in 2020, starting with 
31.2% in 2009. In 2015, according to the energy balance published by EUROSTAT, Albania 
achieved a 34.9% share of energy from RES, above the third indicative trajectory of 34.3%. Thanks 
to the favorable geographic position in the Mediterranean Sea Basin, Albania has significant potential 
of RES such as, water, wind, sun, biomass and geothermal. 

The reasons for investing in RES at Albania are the following: 

• The Government in its General National Plan “Albania 2030” has set Renewable Energy as 
the key priority, for developing a “Green Energy”- driven economy; 

• Incentives, governmental support and facilitation of investments; 

• High-quality experienced engineering and technical workforce, particularly in the 
hydropower sector; 

• Proven record of successful foreign investments in the sector. 

The implementation of the RES Strategy will increase the security of Albania’s energy supply 
and begin to integrate the Albanian energy market into regional, the Energy Community and the 
European markets. 

Hydroelectric energy 
Albania has a Huge Potential for Hydroelectric Energy. Water resources are among the most 

important natural resources in Albania. The major rivers and hundreds of smaller rivers and streams 
as well as the hydrographic territory of Albania of about 700 m above sea level, offer a considerable 
potential for investments. Only 35% of hydroelectric energy potential is currently being utilized.  

Wind energy  
Albania has an unexploited wind power potential, especially along the Adriatic Coast where many 

areas with high wind energy potential are located. The main part of the territory (app. 2/3 of the 
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whole surface) is hilly and mountainous (east of the country). The coastline is in the direction of 
North-South. The overall potential of wind energy that may be produced through wind parks has 
been estimated at more than 2,000 mW. In the next five years the Government of Albania aims to 
generate 5% of total electricity from the wind sources. 

Solar energy 
Within the territory of Albania, we have a considerable potential of solar energy, where many of 

its areas are exposed to a radiation that reaches from 1185 kWh/m2 per year up to 1700kWh/m2 per 
year. On clear weather, every square meter of the horizontal surface of this area may absorb around 
2200 kWh per year. 

Petroleum and gas energy   
Albania has a significant volume of oil reserves, producing more than 1.4 million ton/year. 

International oil & gas exploration companies are already established in Albania. The Albanian oil, 
gas and by products market is a free, open, and liberalized market and the Government of Albania 
plays only a regulatory role. 

Consequently, as I mentioned above, there is a strong interest in the energy sector to attract new 
workforce and to attract new investments from local and foreign business. 

Thank you for your attention! 

 

 

Short CV 

Full professor at the Energy Department since 1980. He teaches Energy Efficiency; Fluid Mechanics, Fluid 

Machinery; Internal Combustion Engines, Fluid Power. He is currently the Executive Director of the SEEIESD 

(South East Europe Institute for Energy and Sustainable Development).  Starting from August 2019 he is the 

National Contact Point for HORIZON 2020 “Secure, clean and efficient energy”. His main research interests 
are in the field of Energy and Climate Change etc. He was the leader of projects funded by the European Union 

(FP7; TEMPUS) in the field of renewable energies and energy efficiency as well as in projects funded by the 

Albanian government (Program for Water and Energy 2007 - 2017). Information at: http://www.seeiesd.org/. 
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Intervention of Dr. Mihai TIRSU  

Director of Institute of Power Engineering, Moldova 

 

All of us know very well that energy poverty is a widespread problem across 
Europe, as between 50 to 125 million people are unable to afford proper indoor 
thermal comfort. At the end of year 2021 along with the COVID-19 pandemic 
and the related health crisis, the Republic of Moldova faced a significant 
increase of the gas prices as a consequence both of the very tight global energy markets and the 
amended contract with its gas supplier – Gazprom. This situation has had a significant negative 
impact not only on Moldova’s economy, but on the ability of the most vulnerable households to 
afford gas throughout the winter period. This problem became more stringent after the Russian war 
against Ukraine, which resulted in a huge higher price on gas and electricity. The gas price increased 
about 7 times compared to that of the same period a year ago, that respectively resulted in a tariff 
increase for electricity, as it is produced from the same gas procured from Russia.  

At national level, there are several approaches to define energy poverty: those provided by the 
regulatory and policy framework, but also those used in the analysis of absolute poverty and living 
standards of the population. Even if energy poverty is not defined in the social protection legislation, 
the Aid for the cold period of the year is granted simultaneously with the Social Aid poverty benefit 
as an instrument of supporting households during the five cold months (from November to March), 
when they are most vulnerable under the energy perspective. There are also other compensatory 
mechanisms designed and regulated to reduce the effects of rising energy tariffs on vulnerable 
groups, such as: i) financial assistance for energy recourse mechanism implemented by the Chisinau 
municipality; ii) on-bill compensation mechanism introduced by the Government at the end of 2021. 

According to the Household Budget Survey data (HBS), the expenses for energy in 2020 were 
classified in the second place according to their importance, following the expenses for food products 
and non-alcoholic beverages. The energy use pattern differs among areas of residence in Moldova. 
Thus, the energy sources with the higher share of the urban households’ expenses are electricity and 
network-supplied gas, while the rural households spend more on wood, logs, sawdust, etc. and 
electricity. In general, rural households have lower expenses, as the total monthly average 
consumption expenditures account only for 2/3 (66%) when compared to those of the urban 
households, while the energy expenditures in villages represent almost 90% when compared to those 
registered by urban households.  

Consequently, of both COVID-19 and energy crisis, the national poverty in 2020 raised to 26,8% 
and extreme poverty raised to 10,8% (almost twice compared to that of year 2015). Now, after the 
Russian war against Ukraine the figures became much higher. So, for facing Moldova’s energy 
poverty and for all countries members of the Black Sea Economic Co-operation Organization 
(BSEC) that are facing the same problem, we need to find a specific approach to solve this problem. 
I consider that Green Energy Investments Forum 2022 is the right platform to identify useful 
instruments, commercially viable to solve in the future this very important problem. In this context I 
support the involvement of BSTDB and the development of an appropriate financing tool to 
overcome problems related to energy poverty. 

For Moldova energy efficiency is also an important issue to be solved, as Moldovan consumers 
are paying a lot for energy due to high heat losses of their buildings. Here dedicated 
programs/projects are needed to increase our energy efficiency, as currently we have 3 times higher 
energy intensity compared to the average level of EU. Also, regional cooperation in development 
and implementation of best available technologies is good opportunity to reduce energy poverty and 
to increase income of people.     
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Short CV 

Mr. Mihai TIRSU is a Dr. of technical sciences and has an experience of over 25 years in the energy sector. 

Currently he holds the position of Director of the Institute of Power Engineering of the Moldova, which is the 

only public research institution in Moldova and provides scientific support to the Ministry of Infrastructure 

and Regional Development (Government) in developing and implementing strategic documents in the energy 

sector such as: Energy Strategy of Moldova 2030, Energy balance forecast for short-term and long-term, 

National Energy Efficiency Plan, Electricity law, Energy Efficiency low, Renewable Energy law, etc. He has vast 

experience both as manager of international and national projects and as an executor. Also, he has experience 

as an expert in several key projects in Moldova financed from European funds. The main research activities 

are related to studies for developing different scenarios for interconnection of power system of Moldova with 

ENTSO-E, elaboration of measures directed to strengthening  and development of energy system, modelling 

of power system operation regimes, developing future scenarios, analysis of power plant development both 

traditional and renewable, elaboration of recommendations for  balancing the energy system in case of 

increasing intermittent generation sources (renewable), developing innovative equipment for directing the 

flow of power in transmission network. Results of research activities are provided in more than 190 scientific 

papers and patents. 
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Address by Prof. Dejan IVEZIC 

University of Belgrade, Serbia 

 

Discussion related to the possibilities of regional cooperation and the 

creation of projects related to energy poverty and energy efficiency. 

The problem of energy poverty in Serbia has existed for years, but in the previous period, it was 

not considered separately from poverty in general. However, the significant increase in energy prices 

put this problem in focus. In 2021, energy poverty was finally officially defined as "a state in which 

the household does not have sufficient opportunities to provide the necessary energy necessary for a 

healthy and dignified life in a way that does not endanger other basic household needs or wider 

community". 

Energy poverty is reflected in the impossibility of purchasing and paying for energy or fuel 

(electricity, natural gas, firewood) or in the use of environmental and health-unacceptable materials 

for energy needs (waste, old tires, used motor oil, etc.). Energy poverty is most evident during the 

winter season and is related to the heating of living spaces. Initial research indicates that the problem 

of energy poverty is largely related to the problems of inefficient buildings – single and multifamily 

houses and apartments, as well as the use of inefficient heating devices. Energy consumption in 

households in Serbia is mostly related to the traditional use of firewood (almost 50%) in low-

efficiency stoves and ovens. Although carbon neutral, this method of heating is unacceptable from 

an environmental point of view due to the significant emission of local pollutants. Inefficient heating 

systems and poor insulation of buildings result in poor households consuming a disproportionately 

large amount of energy, and heating is very often limited to only one room in an apartment or house. 

Overcoming the problem of energy poverty is not easy, but it is possible. It is necessary to provide 

sustainable financing models for the energy rehabilitation of buildings and the purchase of more 

efficient heating devices. It is worth thinking about the concept of the prosumer, i.e. about the 

possibility for households to produce part of the required energy themselves and/or exchange it with 

the power system. In this sense, positive experiences from the region can be very significant. 

One of the acceptable concepts is the formation of a joint regional fund to combat energy poverty. 

Given that energy-poor households are not creditworthy, the regional fund would lend to local self-

governments, which would then allocate funds to increase energy efficiency in households through 

energy rehabilitation of buildings and the purchase of more efficient and environmentally friendly 

heating devices. The achieved savings in energy and money would represent resources that would 

serve to repay the loan and achieve the sustainability of the entire financing mechanism. 

 

Short CV 

Professor at the University of Belgrade – Faculty of Mining and Geology and Manager of Centre for Energy.  

where His teaching and research interests include energy modeling and control of energy processes, 

sustainable development, energy efficiency and renewable energy sources utilization and conservation of 

natural resources. He also, directed and cooperated in projects related to exploitation and maintenance of 

energy facilities, machines and equipment.  

 

 

 

 



15th International Conference on Energy and Climate Change, 12-14 October 2022 (in situ and on line) 

 

48 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



15th International Conference on Energy and Climate Change, 12-14 October 2022 (in situ and on line) 

 

49 

 

Conclusions 

 

The works of the 9th annual Green Energy Investments Forum, held on 11 and 12 October 2022, were 
successfully completed. It aimed to promote Green Investments in the countries of the Black Sea 
Economic Co-operation Organization (BSEC). The Forum was organized by the KEPA, in its 
capacity as coordinator of the BSEC Green Energy Network (GEN) and under the auspices of BSEC. 

The 4th annual Dinner 
The 4th annual Dinner is provided every year on the eve of the Forum in honor of the ambassadors 
of the BSEC Member States. The event was attended by the Secretary General and the Deputy 
Secretary General of PERMIS - BSEC, the Secretary General of the Interparliamentary Assembly of 
the Black Sea Countries (PABSEC), the Ambassador of Moldova, the country holding the current 
Chairmanship-in-office of BSEC, the Ambassador of the Czech Republic, the country exercising the 
Presidency of the Council of the EU, the Ambassador of India, invited country to the Forum, the 
representatives of the Hellenic Ministry of Foreign Affairs, the Ambassadors of Albania, Bulgaria, 
North Macedonia, Georgia, Turkey, Ukraine, the President of the Hellenic Regulatory Authority for 
Energy (RAE), members of the Hellenic energy market, KEPA and consultants.  

The participants of the Dinner were addressed by the Director of KEPA and coordinator of the 
Network (BSEC – GEN), who referred to the need for the countries of the Organization to instruct 
their representatives in the Board of Governors of the Black Sea Trade and Development Bank 
(BSTDB) to expand its activities so as to address Energy Poverty among the societies of BSEC 
Member states. 

The Secretary General of PERMIS underlined the opportunity, provided by the Forum, to 
ambassadors of the member states and to PERMIS for an exchange of views on how to promote 
cooperation on the issues of green investments.  

He expressed the appreciation of PERMIS to the KEPA and its Director for their long-lasting 
contribution to the regional cooperation on the issues of green energy and climate change. 

He stressed the need to strengthen cooperation actions in the particularly difficult circumstances 
prevailing in the region. Finally, on the subject of energy poverty, he pointed out that although he 
supports the initiative, the possibilities of PERMIS are limited and that this is a matter of Member 
States and BSTDB. 

H.E the Ambassador of Moldova, informed the attendees about the developments in his region and 
the negative impacts on his country, while regarding the proposal of the KEPA, tackling energy 
poverty, with the involvement of BSTDB and the development of an appropriate financing tool, he 
said that the issue is already being discussed by the relevant services in his country.  

The 9th annual Forum 
The participants of the Forum were addressed by the Secretary General of the Permanent 
International Secretariat (PERMIS), the Secretary General of the Interparliamentary Assembly of the 
Black Sea countries (PABSEC), the representative of the Hellenic Ministry of Foreign Affairs, the 
Ambassador of Moldova, the ambassadors of Albania, Bulgaria, North Macedonia, Georgia, 
Ukraine, Turkey, the Czech Republic (a country exercising the current presidency of the Council of 
the EU) and India, the guest country, who presented their policies on the forum's issues. 

In particular, the Secretary General of PERMIS pointed out that the Forum is an important tool for 
the promotion of investments in clean energy and announced his intention to ask the member 
countries of the Organization to intensify their efforts for the green transformation of their economies 
and the development of policies to address Climate Change.  

He concluded by underlining his decision to strengthen efforts to promote cooperation policies 
between the member states of the Organization, pointing out the positive role of the KEPA during its 
long-term cooperation with the member-states of the Organization and PERMIS, in this concept.  
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The Secretary General of PABSEC in his presentation pointed out that the further development of 
energy projects in the region will enhance energy security in Europe and beyond and will ensure 
better economic growth. Building regional cooperation and strengthening economic cooperation 
relations remains a priority for the countries of the region, which should unite efforts to ensure peace, 
stability and sustainable development.  

The Ambassador of Moldova referred to the contribution of his country to the smooth operation of 
the BSEC by accepting the extension of the chairmanship of the Organization for a consecutive term. 
He mentioned the problems that have been created in his country by the war developments in Ukraine 
and the ongoing disruption in the security of its energy supply. Finally, he pointed out the need to be 
promoted policies related to tackling energy poverty in the region. 

The Ambassador of Turkey referred to the negative effects of the pandemic and the war in Ukraine, 
the security of energy supply for the countries of the region and the role of LNG. He referred to the 
role of existing intercontinental natural gas pipelines and especially those passing through Turkey to 
address these problems. He referred to Turkey's participation in global efforts for the green transition 
and underlined the importance of Turkey's discovery of the Sakarya deposit in the Black Sea, with a 
total capacity of 540 bcm.  

The Ambassador of the Czech Republic referred to the EU policies related to the developments in 
the war in Ukraine, the issues of the economic recession and especially the issues related to the 
Security of Energy Supply in the EU countries and pointed out the need for international and regional 
cooperation to address these problems.  

The Ambassador of India presented his country's policies and actions on energy and climate change 
issues on a global and regional scale. India is the country with the third largest energy consumption 
on the planet. To meet its needs, it implements the largest RES program on a global scale with the 
aim of building 500GW by 2030. India has developed a wide network of regional and international 
cooperation that extends from the countries of South Asia, the Middle East, the Gulf and of course 
the EU, especially France.  

The Government of India has set a target of reducing carbon emissions by 1 billion tons by 2030. To 
achieve this goal, it plans to mobilize investments of USD 1trillion, through the International Solar 
Alliance (ISA), while it aims to achieve zero carbon emissions by 2070. 

The Director of KEPA and coordinator of the BSEC - Green Energy Network, referred to the 
expected increase in energy poverty in all countries of the Organization and the urgent need to 
develop and implement programs to address it with the active involvement of BSTDB. 

These programs can be developed with the creation of an appropriate financing tool by the BSTDB 
aimed at issuing and managing guaranteed bank loans on the basis of a "Structured Political 
Dialogue" that will be carried out under the coordination of KEPA, the involvement of potential 
beneficiaries, local authorities (municipalities), commercial banks and the construction sector. 

He stressed out that his proposal meets the BSTDB's requirements for bankable projects with 
guaranteed margins of profit and concluded with an appeal to BSEC-Member States to support his 
proposal through their Governors to the BANK, as soon as possible. 
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Opening speech by Prof. Dimitrios KARADIMAS 

Vice Rector of the National and Kapodistrian University of Athens, Hellas 

 

Dear colleagues 

On behalf of the National and Kapodistrian University of Athens, the oldest and most prominent 
Greek university, I cordially welcome you to our university and the opening of the “Scientific 
Sessions” of the 15th International Scientific Conference on “Energy and Climate Change”. 

The Conference is organized continuously by the Energy Policy and Development Centre 
(KEPA) of our University since 2008 and it is supervised by an international scientific committee 
which has the responsibility for the quality of the abstracts that are presented. 

The Conference all those years functions under the aegis of the Black Sea Economic Cooperation 
Organization and of the United Nations Academic Impact.  

As University authorities we are quite satisfied from the contribution of KEPA and more 
specifically from the continuous efforts of Prof. Dimitrios Mavrakis and his colleagues to develop 
and function the PROMITHEAS network and the BSEC - Green Energy Network with its multifold 
activities. 

We are experiencing difficult times with the occurrence of the expanding global economic 
recession, the post Covid era and the ongoing negative repercussions of the security of energy supply. 

I will not take your time analyzing the situation nor referring to our task to support our societies 
to find the optimum solutions, but I hope you agree that we are invited to propose optimum solutions 
to resolve all these problems. 

Climate change occurs regardless of partial or local conflicts. Extreme weather phenomena occur 
with an increasing intensity. Satisfying the basics of the security of energy supply consists a sine qua 
non condition for the survival of our societies. 

Finding efficient solutions for those challenges drive use to contradicting decisions that should 
be balanced and I believe that you can contribute consulting decision makers to optimum solutions.  

As Vice Rector of this university, I would like to reassure our intention to increase and further 
expand our support to KEPA, based on its proved experience, in the spectrum of activities that 
coincides with the initiatives and efforts of those of the United Nations Academic Impact and of the 
policies of BSEC. 

The established experience of KEPA and its dual role as the UNAI Hub for SDG7 and as the 
coordinator of the BSEC - Green Energy Network allows me to expect a further increase of 
cooperation, in the frame of existing relations with academic entities and institutions from the Black 
and Caspian Seas, the Central Asia, the Asia – Pacific and Africa and America. 

This year the conference brings together high-level officials from regional and international 
organizations, ambassadors from Europe, BSEC-Members states, market players and most important 
scientists from 14 countries from Europe, Central Asia, Asia – Pacific, Africa and America with the 
double aim to contribute to a high-level scientific dialogue and to provide the ground for future 
cooperation. 

In this frame I am looking forward to a fruitful conference and I cordially wish you success in 
all your activities.  
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UNAI Hub SDG 9 - Industry, Innovation and Infrastructure 

Dr. Mami KATSUMI 

UEA (Education Administrator), Center for International Industry-Academia Collaboration, 

member of Office for SDGs Promotion,  

Nagaoka University of Technology, Japan 

 

 

 

 

 

 

Short CV 

Dr. Mami KATSUMI was graduated from Department of Physics, Graduate School of Science, Chiba University 

(Ph.D. in Sci.). Her major was radiation biophysics. She has Teaching Certificate (Elementary, Science of Junior 

and High school). She has been engaged in development of modeling the biological response for heavy particle 

beam cancer treatment. After working as a fixed-term staff member at the National Institute of Radiological 

Sciences (Chiba), as a part-time lecturer at career college and high schools in Tokyo and Chiba Prefecture, and 

as a sales representative for a global logistics company (Malaysia), she joined Nagaoka University of 

Technology in 2014.Currently, she is in charge of undergraduate and master’s lectures, including exercises in 
engineer capabilities as UEA. And she promotes international education and research collaboration and 

international industry-academia collaboration. She was specially appointed by the president as a specialist in 

planning and promoting the SDGs. As the UNAI SDG9 Hub University, she is responsible for the creation of 

teaching materials necessary for promoting the SDGs at the university, engineering education using these 

materials, supporting research activities aimed at achieving the SDGs, and publicizing the results. 

Furthermore, she is providing opportunities for learning SDGs to teachers and students in elementary, junior 

high, and high school and KOSEN.  

 

 

 

 

 

 

 

 

https://www.un.org/en/academic-impact/unai-sdg-hub-9-industry-innovation-and-infrastructure
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UNAI Hub SDG 10 - Reduced Inequalities 

Prof. Mwangi Peter WANDERI 

Mount Kenya University, Kenya 

 

Short CV 

Prof. M. P. WANDERI, Associate Professor and Director, University – Industry Partnerships, Kenyatta 

University, Kenya, has over 22 years of teaching experience at the University in the areas of Sport 

Anthropology, Exercise Physiology, and Pedagogy of Physical Education and Sports; has supervised over 50 

postgraduate candidates at various levels up to PhD and has published widely in these areas. 
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UNAI Hub SDG 13 – Climate Action 

Ms. María Soledad CASASOLA  

Universidad Nacional de Rosario, Argentine 

(video) 

 

Short CV 

Ms. Maria Soledad CASASOLA is the Director of Science Communication at the National University of Rosario 

(Argentine). 
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UNAI Hub SDG 16 – Peace, Justice and Strong Institutions 

Mr. Mark CHARLTON 

DMU Square Mile Manager 

(video) 

Hello, I’m Mark CHARLTON,  

I’ m the lead for the United Nations Academic Impact Hub for SDG16 “Peace, Justice and Strong 
Institutions” at De Monte University (DMU) in Leicester.  

Firstly, thank you for giving me the opportunity to speak at the International Scientific Conference 

on “Energy and Climate Change”, in this Scientific Session. I am sorry I can’t be there to join you 
on this occasion.  

For this event, I was asked to describe how our SDG Hub is promoting SDG16 and how these are 

connected with energy and climate change. As a political scientist and a theme director for Netzero 

Research here at DMU. This is something that I’ m really keen to discuss. Firstly, I would say that 
our university is highly committed to SDG16 and all SDGs. We see the significance in all the goals 

being achieved in order to tackle the major global issues and bring prosperity to our planet. To this 

end we focus much of our teaching and research around SDG16 and its interlinkages with other areas 

and SDG16 is crucial to allow other pockets of sustainable development to happen. 

So, I call it the great enabler, because without SDG16 succeeding, it’s hard or much harder for 
anything else to get done. So for example it is hard to achieve “No poverty” in a corrupted society. 
It is impossible to achieve quality education without human rights, you cannot create industry, 

innovation and infrastructure without the rule of law. And you could apply this idea to all other the 

rest SDGs, which leads me specifically to “Clean and Affordable Energy, SDG7” and the “Climate 
Action, SDG13” in the context of SDG16. We ‘ve seen or certainly some of us are feeling the effects 

of Russia’s war in Ukraine and this is probably the most stark example of how peace and justice is 
so essential to achieving the global goals. This crisis has shown a need on clean, affordable energy. 

Right now, in the UK, we’ re having discussions on how we might have to reduce our energy 
usage because we’ re so dependent like so many other countries, on the global supply chain. So we 

already know this conflict is having a regressive effect on our hopes of phasing out fossil fuels and 

it is also having impacts on how we achieve other global goals. The role of SDG16 in this context is 

now one of the pursuits of lasting peace and the hope of a strong democracy in the region, as Western 

countries continue to work together to bring the war to an end as quickly as possible. 

So that’s an example of how global events can be used to teach the importance of our SDGs. But 
I just like to revert back to something that I’ m working on that and I mentioned earlier about around 
football. I just want to share these slides briefly, if I may. In August, the UN announced its “Football 

for the Goals campaign” and this is to create a global platform where the football community could 

engage with an advocate for the Sustainable Development Goals. So, it was really exciting 

development. At the same time DMU started a project to support this. Two amateur football teams, 

one in a small town called Pipes, in Cobos and the other here in Leicester called Leicester Nirvana. 

Both of them have a vision of achieving net zero status as quickly as possible. And this is a good 

example that I want to share with you very briefly about how SDG16, SDG7 and SDG13 can work 

together in an academic sense through teaching and research and through giving voice to 

communities who want to be the change.  

So, Pipes in Germany is a forward-thinking football team that is keen to become a net zero entity, 

but lives in the gaze of a coal fired power station, which you’ll see in the background of this picture. 
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It faces its own culture and challenges of tradition, by wanting to become net zero in an area where 

coal mining and also the use of coal is a huge driver of the local economy.  

Leicester Nirvana is slightly different in that it is a football team with 1000 black ethnic minority 

players, boys and girls who live in one of the highest areas of deprivation in the city. So, it is a very 

exciting project for me to take part in and through the lens of SDG16. Through collective decision 

making and the promotion of social justice we are giving children and their families a voice in the 

future they want and enabling them to work with our scientists here at DMU who are helping them 

to harness solar power and heat pumps.  

Engaging with students who are acting as mentors towards activism and advocacy of climate 

action in their communities. This is a new project, it is moving forward at quite a pace. I wanted to 

share this as an example of how we want to achieve climate action SDG13, through developing new 

clean energy innovations, in SDG7. We really need to take everyone on that journey and leave no 

one behind and that’s what our project aims to do. 

So we believe our net zero project is quite innovative and we’ re very proud of it at the University. 
And with that I would like to thank you for your time and to just mention briefly that actually, if you 

like football or if you like climate action, I’ m very happy for people to engage in this project. Many 

people are very passionate about sports and the ability to play sport, so please get in touch if you 

want to find out more.  

This is a brief talk and I hope I haven’t run over time, but I just wanted to demonstrate to you that 
SDG7, SDG13 and SDG16 need to work in tandem in order to make global progress on climate 

change.  

So thank you very much for listening, have a wonderful conference and again I hope my talk 

wasn’t too long. 

Thank you! 

 

 

Short CV 

Mark CHARLTON is the DMU Square Mile Manager/PhD Student at the Faculty of Business and Law of the 

Leicester Castle Business School. Mark's interests are in community engagement, public engagement through 

research, universities as a public good, policies on tackling social exclusion through education and social 

mobility. He is currently manager of the award-winning DMU Square Mile programme that seeks to connect 

the university with the community and demonstrate the university as a public good. Mark's research examines 

policies that encourage public good in Higher Education and investigates university strategies for tackling 

social exclusion in local communities. 
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Opportunity for the development of renewable energy in 

Azerbaijan 

Prof. Rauf ALIYAROV 

Director of Geotechnological Problems of Oil, Gas and Chemistry – Azerbaijan 

 

Dear colleagues! 

I am very grateful to the organizers of the conference for the opportunity to participate in it, given 

that the conference is devoted to such an important issue, both for the European Community and for 

all mankind, related to the issues of climate change, which differ with frightening intensity, as well 

as renewable energy sources supplied to the population and industry. 

These two problems are closely related and the widespread use of renewable energy sources will 

to some extent reduce the risks to humanity associated with climate change. 

Today, for the European Community, energy security is an acute problem in the light of events 

taking place on the European continent. 

The war in Ukraine and the aggressive policy of Russia aggravated the situation with the supply 

of European countries with hydrocarbon energy sources and the transition to alternative energy 

sources is an urgent need. Azerbaijan, as a state rich in hydrocarbon raw materials, is clearly aware 

that the future in the development of the energy sector is connected with the development of energy 

based on renewable energy sources. For this, a legislative framework has been prepared for the 

development of this energy sector. The relevant laws were adopted by the Parliament of the Republic. 

The program to restore the development of Karabakh is based on the introduction of renewable 

energy sources in all economic spheres of this region and not only this region, but also in other 

economic zones of the Republic. 

Therefore, research in this area is very important to us. 

The Institute of Geotechnological Problems of Oil, Gas and Chemistry has long been aimed at 

solving problems related to the production of oil, gas and hydrocarbon processing technology. 

Currently, the Institute, along with traditional scientific areas, is developing a direction related to 

alternative energy and the main emphasis is on hydrogen energy in terms of improving the 

technology for producing hydrogen both from hydrocarbon raw materials and from water, storing 

and transporting hydrogen. 

Why do we emphasize hydrogen energy in our research, since hydrogen as a source has unlimited 

resources and high energy density, zero environmental impact. 

For Azerbaijan, the most relevant technologies are the production of hydrogen from hydrocarbon 

gases and honey electrolysis. 

The institute is conducting research on the development of catalysts to increase the efficiency of 

the methane steam convection process. Studies are underway to study the possibilities of carbon 

cellular structures for storing and transporting hydrogen, as well as in the direction of finding new 

materials for cathodes in order to increase the economic efficiency of the process of electrolysis of 

water, etc. 
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The specialists of our institute realize that these tasks are quite capacious and their successful 

implementation largely depends on collaboration with university scientists of the participants of 

today's conference and we are open to cooperation with those interested in conducting joint research. 

Thank you for your attention. 

 

Short CV 

He is the Director of the “Geotechnological Problems of Oil, Gas and Chemistry" - Azerbaijan State Oil and 

Industrial University since 2021. For the period 2015- 2021 he was the Vice-rector on the scientific and 

technical works of the Azerbaijan State Oil and Industrial University. For the period 2003 – 2015 he was the 

Executive Director of the State Oil Company of the Republic of Azerbaijan (Shah Deniz) Limited Company, 

SOCAR.  
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Vertical Green Structures Impact on Microclimate: A case study in Milan 

Ozge OGUT 1,2*, PhD Candidate,  
Julia Nerantzia TZORTZI 1, Associate Prof.,  

Chiara BERTOLIN 2, Full Prof. 
 

1Politecnico di Milano 
2Norwegian University of Science and Technology 

* Contact details of corresponding author 

Tel: +39 3471002918 
e-mail: ozge.ogut@polimi.it 

Address: Building 5, piazza Leonardo Da Vinci, 42, 20133 Milan. 
 

Abstract 
Climate change, pandemic, and pollution are just some of challenges that have to be faced 
in urban areas. Especially more attention is needed due to the fast urbanism activities since 
it may accelerate the impacts of these problems. The issues urban areas are facing include 
environmental, economic, and social interactions, which make sustainability an obligation 
for reducing impact, and Nature-based Solution a key for successful mitigation 
accomplishment. Vertical Green Structures, as a type of green infrastructure embedded in 
built environments, are mostly developed in the last few decades. These structures represent 
effective solutions to respond to the sustainability requirements, here including air pollution 
decrease and energy efficiency enhancement of the building envelope. In fact, amongst 
environmental aspect, the vertical greenery serves as a thermal insulation layer. The present 
contribution reports the case study of a vertical green structure located in Milan, Italy where 
its potentiality of temperature reduction is investigated at microclimate scale by including 
concentration of particulate matters - PM 2.5 and PM 10 (μm), as well as temperature (°C) 
and relative humidity (%). The methodology implemented to collect the data is based on a 
monitoring campaign measuring particulate matters, temperature, and relative humidity. 
The campaign aims to analyse the monthly and weekly variability of these parameters in 
proximity and few meters far away from the vertical green structure. The understanding of 
the microclimate modification caused by the vegetative layer during a whole calendar year 
will underline what are the factors that most influence the microclimate and air quality 
changes during the life stage of a vertical green structure if is it the design and material 
components, the operation of the vertical greenery, or its maintenance need.  

Keywords: vertical green structure, microclimate, sustainability, air quality, energy efficiency. 
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Abstract 

The effect of air quality (AQ) on public health after the COVID-19 pandemic attracted more 
attention although this undeniable link was studied before. Such diseases caused or 
accelerated by the air pollution levels has a long list including respiratory, cardiovascular, 
and lung disease. There are different associations between air pollution and the diseases i.e., 
long-term, short-term exposure and finally higher levels of air pollution. To improve a 
healthy environment in urban areas, increasing AQ is a must and in-situ monitoring is one 
method to track it. To combine in-situ monitored data and earth observation (EO) data could 
provide an efficient way to collect data in different temporal resolution, analyze, detect any 
existing anomalies, eventually provide a model for possible scenarios through climate 
change. This paper will discuss the benefits and challenges lie under the combination of in-
situ and EO data in this framework. It will present the suggested integrated resilience 
assessment platform (IRAP) that is under development in the HARMONIA project (in 
respond to the topic LC-CLA-19-2020 and its added value on this field. The IRAP platform 
will eventually utilize the GEOSS datasets, along with other data collections, and adopt 
proper Deep Learning techniques in an effort to build robust, comprehensive data cube 
objects, which are considered to be the state-of-the-art solution to store and organize EO 
data. Information extracted from the datacubes will be visualized in the integrated graphical 
user interface of the platform in order to inform municipalities and citizens for potential 
climate change related risks and vulnerabilities. 

Keywords: earth observation, in-situ data, air pollution, climate change, datacubes. 
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Abstract 

The present work is related to the Regional Climate Adaptation Plan of Crete. The Region 
has been identified as a climate hotspot in various studies. Alarmingly, the Greek National 
Climate Adaptation Strategy, identified Crete, as the most vulnerable Region to climate 
change in Greece. In response to this emergency, the Region of Crete announced a tender, 
funded by the Crete Regional Development Fund, for the development of its first Regional 
Climate Adaptation Plan. The project was awarded to the Consortium: ENVIROPLAN 
S.A. and ADENS S.A. The plan has been elaborated and is currently under 
institutionalization. This paper presents an overview of the efforts to identify and prioritize 
the necessary actions for the adaptation of Crete to climate change. In accordance with 
legislative requirements, a trend analysis was performed for key climate indices, based on 
climate projections from internationally recognized regional climate models, in a spatial 
resolution of 12.5km x 12.5km. The trend analysis was performed for short-term (2021-
2040), medium-term (2041-2060) and long-term (2081-2100) time horizons, for two 
scenarios of global evolution of greenhouse gas concentrations (RCP4.5 and RCP8.5) 
according to the 5th IPCC Assessment Report. Climate change was estimated in relation to 
the corresponding values for the period 1981-2000 (reference period). Also, changes of 
extreme phenomena (floods, heat waves, droughts, windstorms etc.) in the Region were 
studied. Afterwards, taking into account the expected climate change, vulnerability 
assessment for 13 key sectors of the economy and the natural environment was performed. 
The expected sectors and geographic areas to be affected, were identified. Based on the 
sectoral and spatial priorities identified, measures and actions to avoid, mitigate or restore 
the impacts of climate change were proposed, analyzed and prioritized. Implementation 
bodies, funding sources and indicative budget were also identified. The plan will be the 
guide for the Region and shall support the preparation and maturation of many projects that 
will be included in the new programming period. 

 
Keywords: Region of Crete, Strategic Planning, Climate Change, Adaptation, Vulnerability.  
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Abstract 

Today construction represents 39 % of global greenhouse gas emissions, of which 28 % are 
caused by the operational emissions and 11 % are related to materials and construction. 
Moreover, the embodied carbon in energy efficient buildings could give up to 80 % of life 
cycle GHG emissions. But practice shows that buildings, which are designed and built as 
energy-efficient, in reality not always show superb results. A common problem in existing 
office buildings is the level of systems’ automation, which is often too low and/or 
management strategies are inefficient. The aim of this study is to perform the long-term 
monitoring of the indoor climate conditions in the existing office building, analyse the 
results and evaluate the operational energy-saving potential by increasing the efficiency of 
systems’ management.  

Monitoring has shown that during heating season the indoor air temperature is higher than 
the design temperature and no reduction for unoccupied periods is applied. Also, the amount 
of the air supplied was without regard to the occupancy of the premises, thus causing over-
ventilation. Thus, potential for energy savings by applying alternative systems’ control 
strategies was analysed and assessed based on BACS (Building Automation and Control 
System) methodology which complies with the standard EN 15232-1:2017. Here changing 
the control system strategies of the existing automation system from class C to B leads to 
operational heating energy savings of 20 % resulting 235 tons of CO2 (approx. 0.1 t CO2/m2) 
reduction during the 50 years life cycle of the building.  

Keywords: building automation systems, life cycle analysis, indoor climate, monitoring, 

management. 
 

1. Introduction 
Today construction represents 39 % of global 

Greenhouse Gas emissions (GHG), of which 
28% are caused by the operational emissions and 
11% are related to materials and construction. 
Moreover, the embodied carbon in energy 
efficient buildings could give up to 80 % of life 
cycle GHG emissions (Kiamili et al., 2020). This 
means, that the construction industry has a 
significant role to play in achieving global 

sustainability goals with the Paris climate 
agreement (United Nations, 2015; Chen at al., 
2022; Amirhosain Sharif & Hammad, 2018 and 
European Green Deal: net zero emissions by 
2050).  

The situation by the Russia invasion to 
Ukraine has also reinforced the importance of 
energy dependence. The European Commission 
presented REPowerEU plan for ending the EU's 
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dependence on Russian fossil fuels and tackling 
the climate crisis. 

The construction industry is also one of the 
sectors where it is important to implement 
strategies of the circular economy: stimulate the 
use of sustainable materials, promote material 
recovery, keep away from waste disposal to 
landfill  (Norouzi et al., 2021) (Ghisellini et al., 
2018). World Green Building Council’s report 
“Bringing Embodied Carbon Upfront” (World 
Green Building Council’s report), also defines 
the insight of zero operational and embodied 
carbon for new buildings by 2050 and 
highlights the importance of wider application 
of the Life Cycle Assessment (LCA) as a 
reconcilable, worldwide accepted method to 
evaluate and report environmental impact 
through the lifecycle of the building, presented 
in European standard EN 15978 (Kiamili et al., 
2020). However, literature review   shows 
(Gärtner et al., 2020; Kiamili et al., 2020; 
Verhelst et al., 2017) that most LCA studies 
focus on the improvements of building 
envelope and tend to minimize the boundaries 
of the system, leaving HVAC (Heating, 
Ventilation, and Air Conditioning) systems 
aside, despite that these systems are responsible 
for the main part of the energy consumed in the 
building during its long life cycle.  The reason 
for that could be that HVAC systems are 
multiplex, made from various materials, it is 
complicated to quantify their relatively small 
mass of the materials from the project materials 
and it is very time consuming process. But even 
using Building Information Modelling (BIM), 
HVAC systems are abandoned. Furthermore, 
HVAC systems are great energy consumers in 
buildings (Verhelst et al., 2017), and as it was 
underlined by (Franco et al., 2021), they are 
related to the considerable energy performance 
gaps if compared to best practice ones. One of 
the reasons for worse building energy 
performance than predicted during the design 
stage is not efficient control of the HVAC 
systems. Meanwhile, it is emphasized in the 
literature, that building control systems play a 
vital role and can be assigned as an important 
element of the whole technical system in 
buildings (Gholamzadehmir et al., 2020; Jiang 
et al., 2018; Shi & Chen, 2021). Modern 
building control systems can save up to 25 % of 
energy, while the integration of systems 
together can increase energy savings of 8-18% 
over basic HVAC and lighting systems’ energy 

consumption  (Building Automation System 
Market, 2022). 

In summarizing it can be concluded that the 
potential for energy efficiency in buildings is 
still unexploited as in practice buildings often 
perform worse than designed. Especially this 
problem could be noticed in public buildings, 
such as offices, schools, universities, etc. 
(Carbonbuzz) (Liang et al. 2019; Zou et al. 
2020). A common problem for such buildings 
is the level of system automation, which is too 
low, also as the system management which 
seems to be inefficient. The control systems and 
management aspects are purely analysed in 
terms of environmental impact during the life 
cycle of the building.  

The aim of this study is to perform the long-
term monitoring of the indoor climate 
conditions in the existing office building, 
analysed the results and evaluate the 
operational energy-saving potential by 
increasing the efficiency of systems’ 
management. The life cycle approach is applied 
to assess the environmental impact of the 
proposed improvements during the assumed life 
cycle of the building.  

2. Methodology  
To assess if buildings’ indoor climate 

systems management is efficient, and to 
identify possibilities for energy efficiency and 
environmental impact improvement, the 
methodology of the paper can be divided into 
the following steps: 1) long term monitoring of 
the indoor climate parameters and open-office 
occupancy; 2) measurement data processing 
and analysis; 3) assessment of alternative 
automatization and/or management strategies to 
improve energy efficiency, based on BACS 
methodology; 4) assessment of decrease of the 
environmental impacts in terms of CO2 
emissions during the life cycle of the building. 
Life cycle analysis is based on operational 
energy for heating, assuming the life cycle of 
the building – 50 years.  

The monitoring process is a core of this 
study and therefore monitored building and 
monitoring process is described in details at 
subsections 2.1 and 2.2. Data processing was 
performed using Excel, mainly paying attention 
to the indoor environment during the occupied 
hours. The analysis enabled to identify: if the 
problems with indoor comfort exist and if the 
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HVAC systems work efficiently, if there exists 
energy saving potential which can be reached 
with simple improvement in systems control. 
The potential savings were also assessed in 
simplified BACS methodology. Just potential 
energy savings for heating were finally assessed 
as for the other systems it was not possible to 
identify actual energy consumption.  

The BACS methodology provides an 
estimate of the energy savings that would be 
obtained by changing the class of the control 
system. The analyzed building matches the 
management class C, as the proposed 
management changes would make the building 

management class B. 

In order to estimate how much energy will 
be saved by installing Building automation and 
control system (BACS) and Building technical 
management (BTM) systems of a higher energy 
efficiency class, a preliminary assessment can 
be performed according to the standard EN 
15232-1:2017. For this, it is necessary to know 
how much energy a building with standard 
automation will consume per year and apply the 
following formula: 

 𝑆𝑎𝑣𝑖𝑛𝑔𝑠 = 100 ∙ 𝐸 𝐵𝐴𝐶𝑆𝐶 ∙ (1 − 𝑓𝐵𝐴𝑆𝐶 𝐵), % 
                                                      (1) 

Here: 

 𝐸 𝐵𝐴𝐶𝑆𝐶 – annual energy consumption for class 
C (existing building) , kWh;  𝑓𝐵𝐴𝐶𝑆 𝐵 – the BACS  efficiency indicator of the 
planned class, which is found in the methodology 
tables, that for thermal energy is 0,8.  

In this case the savings for heating would 
draw up 20 % -  energy consumption would 
decrease from  44,5 kWh/m2, to 34,48 kWh/m2. 
Analogously, electricity savings can be 
preliminarily determined. As the coefficient  𝑓𝐵𝐴𝐶𝑆 𝐵 is 0,93, this could be an additional 
electricity energy saving of 7%. Additional 
investment payback times could be estimated 
using manufacturer-specific calculation tools, 
for example EPC-Tool. Finally, to demonstrate 
that small and simple improvements in 
buildings may have significant environmental 
effect during the life cycle of the building, LCA 
was performed. It was assumed, that: 

- No additional embodied energy and related 
emissions are needed to implement better 
control of HVAC systems or that this 
embodied part is insignificant.  

- The highest impact is made during the 
operational phase and therefore just this 
stage is assessed. 

- Life cycle of the building is 50 years. 

- As the building is heated by natural gas, 
CO2 emission factor was assumed based on 
national norms – 0.22 kg CO2/kWh (STR 
2.01.02:2016). 

The useful area of the building is 2405 m2.  

2.1.  Case study building  

The investigated administrative building 
(Figure 1), where monitoring is carried out, is 
located in Vilnius city and according to the 
energy efficiency certificate belongs to class B. 
The heat consumption declared in the certificate 
is 43.1 kWh/m2. The actual normalized 
(recalculated according to design indoor and 
outdoor conditions) heat consumption of the 
building according to 2019 data was 44.5 
kWh/m2. Thus, the energy efficiency gap in this 
case is not significant, but there are 
uncertainties related to the assumptions made 
during the certification regarding the indoor air 
temperature, since the systems were designed to 
maintain an indoor air temperature of 22°C, and 
the certification requires an assumption of 
20°C. Thus, the gap assuming a temperature of 
20°C during normalization would be larger - 59 
kWh/m2 (32%). 

A representative room in the building is 
chosen for observation - an open office on the 
second floor (Figure 2). In a cabinet with 15 
workplaces, one workplace has 8.24 m2 of room 
area. However, only 13-14 workplaces are 
continuously used - there are more of them than 
employees. The room was monitored from 
06.01.2021 to 27.11.2021, a total of 325 days. 
The purpose of the monitoring is to determine 
the main parameters of the microclimate and the 
prevailing air quality in the premises. During 
the research work, the following are measured: 
temperature, CO2 concentration, air movement 
speed, relative humidity, total concentration of 
volatile organic compounds. 

Also, one of the goals of the measurement is 
to create accurate schedules of people's presence 
in the premises. For that purpose, presence 
position sensors are installed in each workplace, 
which calculate how much time a person spends 
at their workplace and how many people are in 
the room during the analysed period. 
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The sensor's laser detects movement, and the 
temperature sensor confirms that an employee 
is sitting at the current workplace. The sensor 
captures the activity in the workplace and 
provides a graph of the occupation of the 
workplace. The received data is processed and 
presented at an interval of 1 hour. Analysing the 
graphs of indoor microclimate parameters, 
indoor occupancy and air quality, insights and 
suggestions are provided for more efficient 
indoor management. The arrangement plan of 
the sensors is shown in Figure 2, and it also 
shows the location of the microclimate 
measurement station in different measurement 
periods. The station collected data at a height of 
1.2 m of the working area of a sitting person. 
The specifications of the measurement 
equipment used are given in Table 1. 

3. Results  
3.1. Monitoring 

Room temperature measurements. The 
temperature in the representative room was 
measured from 06/01/2021 to 27/11/2021, 
using weather station HOBO MX1102A, this 

period included also quarantine caused by 
COVID-19. The temperature variation is 
presented in Figure 3, where red lines represent 
the limit of the design temperatures during the 
heating and the summer season (22°C for the 
heating season, and 24°C for the cooling 
season). Figure 3 shows, that overheating is a 
problem in winter, as the temperature most of 
the time is higher than the design temperature 
and was never lower than 19.4°C. It is obvious 
that the potential for energy saving during the 
heating season through better system control 
and management is unexploited. For the cooling 
season interpretation for this graph would be 
not correct, as air conditioning system is 
working just during the occupied hours. As it is 
important to ensure comfortable indoor 
temperatures just during the occupied hours, 
therefore data were additionally filtered 
excluding unoccupied hours.   

Figure 4 presents a typical working day 

during the heating season to demonstrate 

temperature variation in relation to the 

occupancy (black curve) of the room.

 

 

                                                       Figure 1: The object of the study.  

                                 

 

 

 

 

 

 

 

Figure 2: Monitored building and sensors location in the room.  
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The occupancy is an average measured during 
the whole period and it can be seen that it is very 
low – a maximum of 25%. The employees start 
to occupy the room at 6:00 a.m. and leave their 
office till 6:00 p.m. Obvious that overheating is a 
problem not just during the occupied hours, but 
also during non-occupied. Therefore, energy 
savings for heating can be reached without much 
effort by lowering the temperature up to 22°C 
and also applying intermittent heating during 
unoccupied hours at least up to 18°C (green line), 
which is still an acceptable temperature if the 
occupancy happens. 

Figure 5 presents an analysis of the 
temperature frequencies just for occupied hours 
separately for the heating season and non-heating 
season. It can be seen that during the heating 
season temperature is equal or higher than design 
temperature almost all the time and that is 1537 
hours. Non-heating season includes all the rest of 
the measured period, and here we can see that 
overheating (more that 24°C) also happens quite 
often but most of the time it is in acceptable 
range, as 26°C is still suitable indoor temperature 
in summer. So the non-heating season with the 
non-conditioned periods in spring and autumn 
gives relatively good temperature maintenance 
results. Therefore, heating system operation 
optimization must be a priority in this building.  

Humidity measurements. Relative humidity 
was measured for the same period as the other 
indoor climate parameters. Fig. 6 demonstrates 
the variation of the relative humidity for all the 
periods not excluding occupied hours. Red lines 
mark the minimum and maximum acceptable 
humidity values (min. 35 % for summer, max. 60 

and 65 % accordingly for winter and summer). It 
can be noticed, that for the heating season most 
of the time air is too dry and for the rest of the 
year is mostly in an acceptable range. One of the 
reasons for dry air is also related to overheating 
issues discussed above. More detailed analysis is 
further presented just for the heating season as 
this is the problematic period in terms of 
temperatures and relative humidity. 

From Figure 7, where just a typical working 
day of the heating season is presented together 
with the average office occupancy, it is seen that 
the humidity is lower for the occupied hours and 
low occupancy makes no noticeable influence on 
humidity.  The humidity of the occupied hours 
drops as the temperature rises (Figure 4). 
Overheating is not just energy waste, but also 
causes low relative humidity.  

Figure 8 demonstrates for how many 
occupied hours, within the measured period, 
humidity is out of range. The indoor air is too dry 
for more than half of the year (as it was seen in 
Figure 6, this is mainly the heating season) or 
1594 working hours (Figure 8) for the measured 
period.  

Air quality and air velocity measurements. 
The building has a mechanical balanced air 
ventilation system with heat recovery; therefore 
it is expected that air quality must be sufficient. 
In performed measurements air quality was 
assessed in terms of Volatile Organic 
Compounds (VOC) Concentration and CO2 
concentration. The Source of VOC pollution is 
the building itself with its materials, furniture, 
and equipment. The sensor which was used in the 
room can detect 26 organic pollutants in the air.

 

 

 

 

 

 

 

 

 

Figure 5: Room temperature frequencies for occupied hours: a) heating season; b) non-heating season. 
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Figure 6: Hourly relative humidity variation of a representative room for the period (all hours included). 

 

Figure 7: Typical office day temperature variation during the heating season. 

 

Figure 8: Room relative humidity frequencies for occupied hours. 
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Figure 9: Hourly CO2 concentration variation of a representative room for the period (all hours included). 

 

Figure 10: Typical office day CO2 concentration variation during the heating season. 

 

Figure 11: Room CO2 concentration frequencies for occupied hours. 
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Based on the total concentration of volatile 
compounds, a room air quality index ranging 
from 4 to 20mA is derived. The methodology 
provided by the manufacturer was used to assess 
air quality. The concentration of VOC in the 
office ranged from 4 to 6mA, the maximum 
fixed value was 8.87mA, and the prevailing 
average in the premise was 4.88 mA. From this 
data it can be assumed, that the indoor air 
quality was appropriate, as the measured 
concentration of organic pollutants is quite low 
and does not exceed the maximum permissible 
value of 10.4 mA, so does not need further 
discussion. Meanwhile, CO2 pollution is related 
to the occupancy of the building. Figure 9 
presents variation of CO2 concentration in the 
room during the whole measured period. Red 
lines mark the limits of the levels of indoor air 
quality – IDA 1 (high, when CO2 concentration 
is less than 400 ppm above the outdoor air 
concentration) and IDA 2 (average, when CO2 
concentration is 400-600 ppm above the 
outdoor air concentration). It is assumed that 
outdoor air CO2 concentration is 400 ppm, 
accordingly IDA 1 corresponds to up to 800 
ppm and IDA 2 – up to 1000 ppm. It is seen that 
air quality in the building nearly all the time 
IDA 1 quality and much better. Thus, meaning 
that building is over ventilated and energy is not 
saved and average concentration during the 
occupied hours is 520 ppm.  

Figure 10 shows the CO2 concentration and 
the average occupancy schedule during the day. 
The CO2 concentration starts to increase from 
6.00 am when the first employee comes into the 
room and raises until 11:00 a.m. when it reaches 
its peak. A lunch break begins at 11:00 a.m. 
when some employees leave the premises and 
CO2 concentrations fall. Starting from 2:00 
p.m., employees are returning to their 
workplaces and the carbon dioxide 
concentration is rising again. However, from 
3:00 p.m. the concentration starts to decrease 
(due to the declining number of employees) and 
at 6:00 p.m. reaches 440 ppm., almost outdoor 
air. Figure 11 just proves, that space is over-
ventilated during the whole measured period 
even when estimating just working hours. All 
these figures show, that CO2 concentration 
during the measured period was far to reach the 
maximum value and allows to conclude, that the 
ventilation air flow rates could be decreased 
significantly exploiting the potential for energy 
savings. The most efficient would be ventilation 

system control according to the number of 
occupancy – the variable air volume system, but 
it would need interventions into existing system 
and significant investments. Real measured 
occupancies and concentrations may help 
without additional investments to rebalance the 
system to correspond better to realistic, much 
lower demands of air.  

Measured air velocities maximum values 
were equal to 0.14 m/s and didn’t exceed 
acceptable values even when the meter was 
positioned 1 m from the air supply diffuser, 
therefore it is not further discussed.  

3.2. Energy saving potential  

As described in the methodology above, 
monitoring results’ analysis enables to assess 
the indoor comfort and energy saving potential 
opportunities in the building. It was found that 
the indoor temperature in the building, mainly 
during the heating season, is controlled very 
inefficiently. Overheating also causes extremely 
low relative air humidity in the room. The other 
energy saving potential was found in over-
ventilation of the room, where air flow rates can 
be significantly decreased and adapted to the 
real (much lower than design) occupancies.  

More efficient Building Automation and 
Control Systems (BACS) for HVAC systems 
would be beneficial to increase the energy 
efficiency of the building. BACS refers to the 
products that monitor and automatically adjust 
the energy using technologies to deliver a 
comfortable environment while optimising 
energy use. Based on EN 15232-1:2017, 
analysed building is identified to be of C energy 
performance class, which is considered as 
standard. Improving BACS to class B would 
enable the control of separate zones (in our case 
indoor temperatures and air flow rates) of the 
building, better monitoring of energy flows and 
their management. More information on exact 
measures can be found in (Siemens, 2018). 
Economic evaluation with the required 
investments and payback times can be estimated 
e.g. with EPC-Tool available from Siemens.  

The potential savings from higher BACS 
energy performance class were assessed based 
on above (in Methodology section) described 
simplified methodology. It was calculated that 
just annual heating energy savings would be 
20%, e.g. from 44.5 kWh/m2 they would 
decrease to 34.48 kWh/m2.  
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In the absence of separate electricity 
metering for ventilation and cooling equipment 
in the building, the actual consumption of these 
systems and potential savings cannot be 
determined, but according to the methodology, 
they can be predicted as 7 %. Finally, based on 
the assumptions described in Methodology 
section, it was estimated that just because of 
operational heating energy savings, within the 
assumed 50 years life cycle of the building 235 
tons of CO2 (approx. 0.1 t CO2/m2) will be 
avoided. As it was already mentioned, 
additional savings on ventilation and air-
conditioning system electricity will also give 
additional benefits, but they cannot be estimated 

for this building. 

3. Conclusions  
Analysed building is of B energy 

performance class. The difference between 
actual and design energy consumption for 
heating (so called Energy Performance Gap) in 
this building is 32 % (adjusted at 20°C indoor 
temperature) and this can be considered a 
relatively small Gap compared to e.g. buildings 
presented in CarbonBuzz database. However, 
the measurements of the open-type office 
premises show that the control of the premises' 
HVAC systems is not efficient enough and the 
core problems are: 

1. The premise is overheated during the 
heating season both during working and 
non-working hours nearly all of the time. 
The overheating also causes extremely low 
relative humidity during the heating season.  

2. The energy saving potential of intermittent 
heating for unoccupied hours is not 
exploited. 

3. The occupancy in the premise is much lower 
than design – maximum daily occupancy is 

on average just 25%. Therefore, the premise 
is strongly over-ventilated as system does 
not react to the number of occupants and 
performs at the design air flow rates.  

Identified problems obviously show the 
demand for better HVAC systems control and 
management. Thus, the potential for energy 
savings by applying alternative systems’ control 
strategies was analysed and assessed based on 
BACS (Building Automation and Control 
System) methodology which complies with the 
standard EN 15232-1:2017. Here changing the 
control system strategies of the existing 
automation system from class C to B leads to 
operational heating energy savings of 20 % 
resulting 235 tons of CO2 (approx. 0.1 t CO2/m2) 
reduction during the 50 years life cycle of the 
building. The additional benefits for ventilation 
and air-conditioning could not be assessed for 
the building, as these systems have no separate 
electricity meters. 

A more precise estimation also including 
electricity savings could be performed by 
applying dynamic energy simulation. This is 
planned for future research. 

The study demonstrated once more that there 
is still significant unexploited energy saving 
potential in existing buildings. Some of the 
savings can be reached even with no 
investments, just analysing monitoring data and 
adjusting systems working schedules without 
losing comfort for occupants. The problem of 
existing (new) buildings’ energy performance 
gap and saving potential related to building 
control, automation and management is still 
underestimated. Now, when world is facing the 
energy crisis, identifying, reviewing, evaluating, 
improving energy performance of existing 
buildings must become one of top priorities.  
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Abstract 

Next to the heat and energy production, geothermal energy presents with opportunities for 
rural and suburban areas linking sustainable development goals with expansion of new local 
economy sectors. The aim of this research is to fill in the gap in the literature and establish 
an empirical link between the use of the geothermal renewable and measures of local 
development. This research attempts to provide a methodology that measures the induced 
impact related to the socioeconomic development. The theoretical conceptualization 
underpinning this study is reflected in endogenous growth theories as well as in regional 
economics approach. By using the MCDM methods a local development model was built to 
demonstrate the statistical relation between exploited geothermal energy and model 
parameters. We used various regression modelling as well as adopted shift-share analysis 
for the local economic structure. The versatility of this study lies in the fact that exercised 
on the Polish municipality cases our model is applicable for analysis to any geothermal 
location in the world. We produced studies, where the competitive advantage of using 
geothermal resources in the local economies is econometrically illustrated. A faster 
development of the geothermal municipalities comparing to the referred regions is observed. 
A novel application of methods used in regional sciences served to identify changes in the 
local economic structure, that the geothermal resources contribute to. The established links 
between the local development and utilization of the geothermal resources call upon a new 
research phenomenon, that initiates further discussion. 

 

Keywords: geothermal resources, direct use, local development, Multiple-criteria decision-making (MCDM), 
regression modelling.  
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Abstract 
Despite the fact that grid-connected photovoltaic (PV) systems have no moving parts, and 
therefore usually require low maintenance, they are still subject to various failures and 
faults. It is therefore required to create algorithms to facilitate the detection of possible faults 
occurring in PV systems as well as identify hazards imposed by malicious agents. Recent 
cyber-attacks on industrial power systems clearly point out the recent trend of digital 
battlefield. The potential damage caused by successful malicious act to such systems is much 
more severe than any other experienced by far. Among industrial power systems, 
photovoltaic based generation take a significant cut of renewable energy generated in the 
world. Malfunction of such a system may lead to harmful consequences from complete 
shutdown of a power plant unit to multiple casualties' disaster. 

A paradigm shift of PV energy conversion methodology is currently taking place by shifting 
from large, centralized converters to small module-integrated decentralized converters, 
allowing to increase conversion efficiency, reduce hardware size and decrease return-of-
investment time. However, if was found out by the authors that topologies used by module-
level converters are based on replacing unidirectional passive semiconductors by 
bidirectional active semiconductors to increase efficiency for similar power density. In such 
systems, unidirectional power flow is assured by software means only, creating a cyber-
attack opportunity in case the software is infected by malicious agents. The main goal of the 
research is therefore demonstrating that it is possible to reverse the power flow from a PV 
panel to power flow into a PV panel, imposing it to operate as a load rather than as a source 
by modifying only the software of interfacing power converters without altering the 
hardware, in order to impose physical damage such as fire to the PV panel.  

Keywords: Photovoltaic generators, efficient DC-DC conversion, maximum power point tracking, real-
time control, fire safety. 
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Abstract 
Energy consumption in fans today is one of the main problems facing the industry of their 
production and exploitation.  Optimal sizing of the fans in the design stage is a key leverage 
point for energy efficiency and system performance. 

In this paper the authors will look into the influence of the inlet gap effect on the aerodynamic 
parameters of the fan and therefore on its energy efficiency. The measurements were carried 
out in a specially test stand in the energy laboratory of UPT. The impeller is mounted on the 
suction side of the chamber test stand.  There is a gap between the nozzle section side and the 
impeller of fan, the size of which affects the performance of the fan and therefore its energy 
efficiency. The effect of different values of the gap on the performance of the fan are presented 
in the paper.  The authors also aim to compare the experimental measurements made in the 
test stand in the energy department of UPT with the results of the mathematical model with 
the Python programming language. 

Keywords: Fans, energy efficiency, evaluation, Python language. 

 

1. Introduction 
Due to increasing energy cost and the 

challenges in the context of climate change there 
is a permanent demand to enhance the energy 
efficiency of fans. Increasing the energy 
efficiency of the centrifugal fan is completely 
dependent on the optimal design of the rotor and 
other components of the plant. The design of a 
thermofluidic machine begins with the 
dimensioning of the rotor, as the most important 
constructive element of the machine. 

The design  of other elements is a function of 
the rotor’s design. In fig. 1, the most important 
constructive parameters of a centrifugal rotor are 
shown. Many authors give their empirical 
considerations on the numerical evaluation of 
these constructive parameters. Numerical models 
on these calculations can be found in the work of 
authors (Carolus Th., 2022). 

Optimizing the constructive design of a 
centrifugal rotor requires that the flow of the fluid 
in the flow space between the blades is done with 
the smallest possible losses. Energy losses in the 
rotor depend on the constructive parameters of 
the rotor as well as on other parameters such as 
the speed of the rotor shaft, etc. The minimization 
of losses increases the energy performance of the 
rotor, therefore also the energy efficiency of the 
rotor. There is a gap ls figure 2 between the 
nozzle section side and the impeller of fan, the 
size of which affects the performance of the fan 
and therefore its energy efficiency. The effect of 
different values of the gap on the performance of 
the fan are presented in the paper.   

Axial gap overlap ls (Figure 2) is given by 
Carolus Th., 2022: 

• Blade shape backwards curved 0-0.08 D1                                                   
(1) 

• Blade shape forward curved   Axial gap 
permissible up to 0.03 D2     (2)          
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Figure 1: Nomenclature of the centrifugal impeller. 

Figure 2: Further geometry parameters of the centrifugal impeller with backward curved blades and the inlet 
nozzle. 

2. Mathematical model of the fan 
characteristic 
2.1 Fan performance parameters 

The most important aerodynamic 
performance parameters of a fan are the volume 

flow rate 𝑉̇ of the gaseous fluid conveyed by the 

fan in units of m3 /s and the total pressure rise pt 
in units of Pa.   

The designer’s choice of several geometrical 
parameters determines the values of flow 
velocities in the machine which have a direct 

effect on the losses. Given its density , 
equivalent fan performance parameters are: 

• the mass flow through the fan  𝑚̇ = 𝜌 ∙ 𝑉̇  in 
kg/s and   

• the specific work done by the fan on the fluid   

in Joule/kg or Watt / (kg/s)  𝑌𝑡 =  ∆𝑝𝑡𝜌  . 

It is evident that pt, like 𝑌𝑡  , is an energetic 
quantity. The total pressure rise is the difference 
in the total pressures between the fan inlet and 
exit. In general, it comprises a rise in both, static 
and dynamic pressure: 
 ∆𝑝 = 𝑝𝑡,𝑒𝑥𝑖𝑡 − 𝑝𝑡,𝑖𝑛𝑙𝑒𝑡                                  (3)  𝑝𝑡,𝑒𝑥𝑖𝑡 =  𝑝𝑠𝑡,𝑒𝑥𝑖𝑡 +  𝑝𝑑,𝑒𝑥𝑖𝑡    𝑝𝑡,𝑖𝑛𝑙𝑒𝑡 =  𝑝𝑠𝑡,𝑖𝑛𝑙𝑒𝑡 +  𝑝𝑑,𝑖𝑛𝑙𝑒𝑡   ∆𝑝 = (𝑝𝑠,𝑒𝑥𝑖𝑡 − 𝑝𝑠,𝑖𝑛𝑙𝑒𝑡) + (𝑝𝑑,𝑒𝑥𝑖𝑡 −  𝑝𝑑,𝑖𝑛𝑙𝑒𝑡)                         

(4)  

The dynamic pressure is always (𝜌2) ∙ 𝑐2 , with 

the fluid velocity c = cin and cexit at the fan inlet 
and exit, respectively. The shaft power a motor 
must supply to the fan impeller is calculated 

from the shaft torque 𝑀𝑠 and the impeller shaft 
speed n as    𝑃𝑠 = 𝑀𝑠 ∙ 2 ∙ 𝜋 ∙ 𝑛 

The total efficiency of the fan is the ratio  
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𝜂 =  𝑚̇𝑀𝑠 ∙2∙𝜋∙𝑛 ∙ 𝑌𝑡       (5) 

 
2.2   Non-dimensional parameters 

Non-dimensional parameters are used for the 
design, comparison and evaluation of fluidic 
machines. The numerical values of these 
parameters are independent of the pressure, 
flow and physical properties of the fluid. The 
most important non-dimensional parameters 
used in fluid machines are given in Table 1. The 
characteristic of the fan taken in the study with 
non-dimensional parameters is given in Figure 
3. This characteristic was obtained in the 
laboratory of thermo fluidic machines at energy 
department at PUT.  
 
3. Results of the mathematical model and 
experimental measurements 
 

Based on the mathematical model for 
evaluating the dimensionless parameters of the 
fan, an algorithm was designed in the PYTHON 
programming language, through which we can 
obtain the characteristics of the fan (See in 3.1).  
 
3.1 Program installed in the Arduino Circuits 

for the processing of the signal coming from 

the pressure sensors (PYTHON language) 

 
DFRobot_LWLP lwlp; 

void setup() { 

  Serial.begin(9600); 

  //Init Chip 

  while (lwlp.begin() != 0) { 

  Serial.println("Failed to initialize the chip, 

please confirm the chip connection"); 

  delay(1000); 

  }} 

void loop(void){ 

  DFRobot_LWLP::sLwlp_t data; 

  //Get data of single measurement  

  data = lwlp.getData(); 

  //Get data processed by the filter  

  //data = lwlp.getfilterData(); 

  //Get temperature in unit centigrade degree 

  Serial.print(data.temperature); 

  Serial.print(","); 

  //Get pressure difference in unit pa  

  Serial.print(data.presure); 

  Serial.println(""); 

  delay(1); 

 

3.2 Results of experimental measurements 
To evaluate the influence of the gap between 

the fan rotor and the nozzle,shown schematically 
in Figure 2, and in the experimental device in 
Figure 4, we performed some experimental 
measurements for different values of the gap ls, 
for the same number of the speede.  

The experimental equipment was designed in 
the laboratory of thermofluidic machines. Some 
of its elements are presented in Figures 4, 5, 6, 7.  

Table 1: Most important non-dimensional parameters used in fluid machines. 

Designation Definition 

Volume flow rate coefficient 𝜙 =   𝑉̇𝜋24 ∙ 𝐷3 ∙ 𝑛 

Pressure rise coefficient 𝜓𝑡 =   𝑌𝑡𝜋24 ∙ 𝐷2 ∙  𝑛2 

Power coefficient 𝜆 =   𝑃𝑠 (𝜋48 ) ∙ 𝜌 ∙ 𝐷5 ∙  𝑛3 

Specific speed 𝜎 =   𝑛(2 ∙  𝜋2) −14 ∙ 𝑌𝑡34 ∙  𝑉̇−12 

Specific diameter 𝛿 =   𝐷(8/ 𝜋2) 14 ∙ 𝑌𝑡−14 ∙  𝑉̇12 

Overall efficiency 𝜂 = 𝑚 𝑃̇𝑠 𝑌𝑡 =     𝑉̇ ∙ ∆𝑝𝑡𝑀𝑠  ∙ 2𝜋𝑛 
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Figure 3:  The dimensionless characteristic of the fan LR V3.1 CMV pro 200  (𝜑 = 𝑓(𝜙)) Source:  

Laboratory of thermofluidic machines of the energy department at UPT. 

 

Figure 4:  Fan characteristic testing device. Laboratory of thermofluidic machines PUT. 

 

Figure  5: The fan in the test device. Gap ls. 

 

Figure 6: The design of the fan. 
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Figure 7:  Flow rate valve located at the entrance of the experimental device. 

 

 

Figure 8: The grid, placed in the device to linearize the air flow before the measurement by the pressure 

sensor. 

 

 

 

Figure 9:  The arduino Uno programmable device and the sensor used for pressure measurement. 
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Figure 10:  The program design  in LabView for measuring pressure and flow. 
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Figure 15: The characteristic’s of the fan for the diferent value of gap. 

  

Figure 16: Overlay of graphs of fan’s efficiency for different gap values 0.25mm,  2.5mm, 8 mm dhe 12 
mm. 

The signals obtained from the experimental 
measurements are processed by the sensors 
presented above and processed through the 
labview program Figure 9. Results are showed 
in Figures 10, 11, 12, 13 and 14 and the relevant 
Tables. 

3.3  Processing results of experimental 

measurements 

Through the testing device, the 
characteristics of the fan were obtained and its 
performance was evaluated, through the 
labview program.  The results are presented in 
the following figures for different numbers of 
speed  and different values of the space within 
the standard cited above in formulas (1) and (2). 

4. Conclusions 
 Figure 16 shows that if the value of ls is 

within the recommended values eq. (1) and (2), 
the maximum value of efficiency is almost 
constant.   

1. The operating point of the system with the 
increase of the gap ls moves to the lower 
left in the direction of decreasing the flow 
and pressure of the fan. So, from ls 0.25 
mm to ls = 8 mm in Figure 15, the pressure 
and flow of the fan will decrease 
respectively working point (from point 4 to 
point 1). This will be accompanied by a 
decrease in the efficiency of the fan.   

2. For increased values of the gap, outside the 
recommended values given by equation (1) 
and (2), the maximum value of the 
efficiency remains almost constant figure 
16, but the working area with maximum 
efficiency is significantly reduced. Thus, 
for a gap value of 0.25 mm, the working 
area with maximum efficiency is in the 
range of 0.0050 m3/s to 0.0155 m3/s, while 
for a gap value of 12 mm, the working area 
with maximum efficiency is in the range of 
0. 0040 m3/s to 0.0011 m3/s, so it decreases 
by about 9%. 
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Abstract 
Electricity demand has increased in recent years, while energy prices have increased 
dramatically. In Albania, electricity is mainly produced by hydroelectric plants. The generation 
of energy from hydropower plants depends on the atmospheric conditions, and according to 
Albanian Energy Corporation data, their yearly electricity production covers about 70–80% of 
consumption. Solar energy conversion into electricity via photovoltaic panels (PV) is now more 
cost-effective and technologically advanced in terms of both cost and applications. As a result, 
in recent years, the interest of private companies in solar energy has increased. Already, in 
Albania, several photovoltaic parks are in various stages of construction. In this article, we will 
analyze a case study of electricity production through photovoltaic panels in industrial 
applications. Based on the data obtained from the measurements in the object, the electricity 
produced by the PV panels covers the company’s energy demands, and sometimes the pieces 
of energy production penetrate the power grid. We underline that the installation of photovoltaic 
panels to produce electricity is necessary and efficient. Furthermore, solar energy is one of the 
ways of renewable energy, due to the incremental rate of environmental concern, provides a 
significant interest. 

Keywords: renewable energy, engineering, solar panels, power system, energy management. 

 

1. Introduction 
In Albania, the production of electricity is 

mainly carried out using hydropower plants, the 
most important of which are the hydropower 
plants built on the Drin River. During the last 
decade in Albania, several small hydropower 
plants with a total capacity of about 600 MW 
were built (ERE, 2021). In this way, the 
production of electricity depends on atmospheric 
precipitation. Energy production in Albania is 
facing difficulty supplying its consumers with 
electricity. Some of these difficulties include a 
lack of primary energy resources; no distribution 
network for natural gas; limited interconnection 
transmission line capacities; and full dependence 
on energy production by hydropower plants. 

On the other hand, the demand for electricity 
in the country has increased significantly. The 
electricity produced at a certain time by plants 
does not cover the demands of consumers. 
Therefore, to provide electricity to consumers, 
a part of it is imported from abroad. Also, in the 
last few years, the electricity price has 
undergone a significant increase. The electricity 
prices have put both household consumers and 
the industrial sector in difficulty. In some cases, 
due to the increase in the price of electricity, 
some companies have gone towards closing 
their production processes, causing chain 
reactions in the country's economy. Seeing the 
problems in the electricity sector, many 
consumers are looking at alternative ways to 
provide electricity (Solar Power Europe, 2017). 
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One of the most efficient ways the production 
of electricity is to use solar energy through the 
installation of solar panels. In recent years, the 
price of solar panels has decreased, and the 
interest from the private sector in their 
installation has increased. 

In this article, we will analyze a case study 
of electricity production through the installation 
of solar panels in a plastic manufacturing 
company. The increase in energy prices put the 
company in financial difficulties. The 
installation of photovoltaic panels not only 
provided the necessary amount of energy but 
also injected the surplus into the electrical 
system. The advantages of producing electricity 
through solar panels are that they are simple to 
install, require minimal maintenance, their 
installation time is very short, and are 
environmentally friendly. A disadvantage is 
that photovoltaic panels require a considerable 
surface area and the production of energy is 
realized only during sunny hours.  

Another target of this paper is the 
recommendation to install photovoltaic panels 
on the roofs of buildings. 
 

2. A brief history of the development of solar 
energy in Albania 
Table 1 presents data on electricity 

production for all categories of producers that are 
in operation in Albania during the year 2021 
(ERE, 2021). As shown in Table 1, where the 
main contribution to energy production during 
the year 2021 is by KESH s.a., a public company. 
As shown in Table 1 the photovoltaic plants have 
produced 40,756 MWH or about 0.5 % of total 
energy production during the year 2021.  

Albania, with a favorable geographical 
position in the Mediterranean basin, has a good 
climate condition for the use of solar radiation 
for electricity production. The high intensity 

and duration of solar radiation, the temperature, 
and humidity of the air, etc. determine the 
energy potential of solar energy.  

The territory of Albania lies in the western 
part of the Balkan Peninsula on the eastern 
coast of the Adriatic and Ionian seas. It is 
located between latitudes 39o 38' - 42o 38' and 
longitudes 19o 16' - 21o 04'. In the territory of 
our country, we have a considerable solar 
energy potential where many areas are exposed 
to radiation ranging from 1,185 kWh/m2 per 
year to 1,700 kWh/m2 per year. It is worth 
mentioning that the western part of Albania, 
especially the southwest, has significant solar 
energy, which goes up to 2,200 kWh per year.  

In Figure 1, the isoline of 1,500 kWh/m2 per 
year divides the territory of Albania into two 
almost equal parts (NANR, 2015). Each meter 
square of the horizontal surface in this part of 
the territory has the practical possibility of 
receiving up to 2,200 kWh/m2 per year. In any 
weather condition, the same surface receives 
approximately 1,700 kWh per year. Table 2 
shows the capacity of average solar energy 
production in some regions during the year. As 
shown by the data in the Tirana and Vlora 
regions, where industrial activity is centralized, 
the capacity of solar energy per day has higher 
values than in other regions. Table 3 shows the 
capacity of installed solar plants until 2021 in 
Albania. Also, Table 3 shows the energy 
production by solar plants during the year 2021.  

Solar energy is a very promising source of 
energy for the future and its use is potential as it 
is an inexhaustible natural source of energy, it is 
the largest natural reserve of energy that is 
distributed everywhere in the world in great 
quantities, it is clean and its use does not require 
other expenses (Alirezaei M. et al., 2016). It does 
not cause any risk of environmental pollution. 

Table 1: Energy production of the year 2021 (ERE, 2021). 

Type of generation  Yearly energy production [MWH] 

PPE/ hydropower connection at OSSH 877,726 

PPE/ hydropower connection at OST 951,505 

Private hydropower connection at OST 1,425,989 

Lanabregas hydropower 27,504 

Ashta hydropower 295,245 

Photovoltaic plant  40,756 

Hydropower menage by KESH  5,343,974 

TOTAL  8,962,699 
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NANR, 2015)

Region Shkoder Diber Tirana Vlora Korça Saranda 

January 1.70 1.55 1.80 2.15 1.90 1.90 

February 2.30 2.30 2.50 2.85 2.70 2.40 

Marty 3.35 3.25 3.40 3.90 3.40 3.60 

April 4.50 4.15 4.20 5.00 4.40 4.80 

May 5.45 5.25 5.55 6.05 5.60 5.80 

June 6.10 5.85 6.40 6.80 6.40 6.80 

July 6.50 6.25 6.70 7.20 6.80 6.10 

August 5.55 5.45 6.05 6.40 5.90 4.80 

September 4.45 4.35 4.70 5.15 4.70 3.60 

October 2.90 2.90 3.20 3.50 3.10 3.20 

November 2.10 1.85 2.15 2.40 2.10 2.10 

December 1.70 1.50 1.75 1.85 1.80 1.80 

 

 



15th International Conference on Energy and Climate Change, 12-14 October 2022 (in situ and on line) 

 

154 

 

Table 3: Yearly solar energy production. 

Solar plant 
Installed capacity Grid connection Energy production 

MW kV MWH 
“seman2sun” 2 35 4,021 

"Sonne" 2 35 4,001 

“aed solar” 2 35 4,001 

“age Sunpower" 2 35 3,950 

“Seman Sunpower” 2 35 4,049 

“Semanisolar” 2 35 3,950 

ES 2019 2 35 4,304 

“Smart watt 2 35 4,290 

RTS 2 35 3,668 

Statkraft 2 35 13 

AEE 2 10 4,469 

 

Table 4: Monthly invoice by OSHEE of a plastic manufacturing company. 

Month Active energy billing 
[KWH] 

Invoice value [Euro] 
January 100,700 20,140 

February 98,720 19,744 

Marty 112,340 22,468 

April 120,370 24,074 

May 105,750 21,150 

June 123,475 24,695 

July 120,450 24,090 

August 122,370 24,474 

September 110,430 22,086 

October 99,390 19,878 

November 107,890 21,578 

December 115,740 23,148 

 

3. Installation of photovoltaic panels at a 
plastic manufacturing company (Atearjo 
company) 
As pointed out at the beginning of the paper, 

in the last year there has been an increased 
interest in the production of electricity through 
the installation of photovoltaic panels. In this 
paragraph, there is an analysis of  the case study 
of the installation of photovoltaic panels in a 
plastic manufacturing company, “ATEARJO”. 
The "ATEARJO" company is supplied by a line 
of 20 kV connected to a distribution power 
system. The power transformer which is 
installed at the object is 1 MVA rated power. 
Table 4 shows the monthly invoice (energy 
consumption, energy production by PV plant, 
and value in euros) by the distribution operating 

system for the “ATEARJO” company. The data 
shown in table IV underlines the average 
monthly energy consumption by the company 
as 111,470 kWh or 22,300 euros.  

For the production of electricity, 
photovoltaic elements with a maximum power 
of 580 kW were installed on the rooftop of the 
building. Figure 2 shows some views of the 
installed elements. The panels used in the object 
are Q.PEAK DUO XL-G11.7 570-590. The 
photovoltaic plant consists of 1000 panels, 
obtaining a maximum power of 580 Wp. A 
string consists of 14–15 panels connected in 
series. For converting the energy produced by 
the solar panels (DC) into alternating current, 
five Fronius inverters with a rated power of 115 
kW are used. 
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Figure 2: View of the inverters installed in the object. 

 

Figure 3: Monthly energy production by photovoltaic plant. 

 

Figure 4: Electricity production by the solar panels on 13/07/2022. 
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Table 5: Monthly invoice by OSHEE of “ATEARJO” company. 

Month 
Energy 

consumption 
Energy production 

by PV 
energy billing 

[KWH] 
Invoice value 

[Euro] 

April 110,420 61,810 48,610 9,722 

May 99,120 90,600 8,520 1,704 

June 109,370 97,750 11,620 2,324 

July 118,700 107,770 10,930 2,186 

August 119,700 88,140 31,560 6,312 

September 100,760 67,720 33,040 6,608 

 

The photovoltaic plant is connected to the 
electrical system (on grid mode). The graph in 
Figure 3 shows the electricity production from 
photovoltaic panels during the period April–
August 2022. Also, the graph in Figure 4, shows 
the electricity production by the solar panels on 
13/07/2022. The results showed that the 
maximum value of energy production by the 
installed solar plant was 480-kilowatt hours. 
The total energy produced until September 17, 
2022, results in 486,060 kWh. 

Table 5 shows the electricity production by 
solar panels, energy consumption, and energy 
billing by OSHEE for the period from April until 
September 2022, when the photovoltaic 
elements are connected to the electrical system. 

As seen from the data, it appears that 
electricity bills have decreased. The electricity 
produced by the photovoltaic system covers 
about 80 percent of the electricity consumption 
necessary for the company. It should be noted 
that the company operates 24 hours a day. The 
Albanian energy law so far does not affect the 
monthly energy balance. In case when the energy 
production by solar panels is more than the 
energy needed a part of energy production is 
injected into the net power grid. The solar energy 
penetrating into the system is not billed, so the 
company does not get benefit from the injection 
of energy into the system. Investment in the 
construction of solar panels is 350,000 euros. 
About 100,000 euros have been obtained for 
nearly 5 months in which the plant has been put 
into production. The progress so far results in the 
fact that in about 18 months the entire investment 
can be returned. With the change in the energy 
law, the benefits of the photovoltaic plant will be 
greater. As known photovoltaic elements do not 
produce electricity at night, the company is 
supplied by the distribution system. The energy 

received by the company during peak hours is 
not included in the energy balance. This is the 
reason that the monthly electricity bill for the 
"ATEARO" company is not zero. The Albanian 
government is taking into consideration the 
suggestions from solar energy producers to make 
the annual energy balance. 

4. Analysis of the impact of solar energy on 
the power system 

The production of electricity using 
photovoltaic elements has significantly 
increased the efficient use of water resources in 
Albania. Also, the installation of photovoltaic 
elements has significantly reduced the import of 
electricity from abroad region. Nowadays, 
obtaining a license to build a power plant, such 
as a solar or eolic plant, is fraught with 
unnecessary red tape. If the energy market is 
liberalized, especially for photovoltaic 
elements, their impact on the energy sector will 
be significant. In fact, in recent years, licenses 
have been granted for the construction of 
several photovoltaic parks for the production of 
energy with a power rating of 2–100 MW. 
There are some problems in the power system 
with the increase of solar plants installed. The 
main problem encountered is the power quality 
(Mohamed A.E., Zhengming Zh., 2010). 
Except for the fundamental harmonic, the 
voltage and current spectrum of the inverter 
output contain high-order harmonics. Figure 5 
shows the output of the voltage and current 
waveform of the inverter. The voltage and 
current waveforms as shown are distorted. 
Moreover, nonlinearities in addition to 
nonlinear loads can be introduced in the 
distribution grid by distributing harmonic 
sources such as non-sinusoidal waves at the 
output of solar PV inverters (Ahsan S. et al., 
2021). 

https://www.sciencedirect.com/science/article/abs/pii/S1364032109001749#!
https://www.sciencedirect.com/science/article/abs/pii/S1364032109001749#!
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Figure 5: Voltage and current waveform of the inverter. 

 

Figure 6: Current spectrum. 

As it stands, generally, inverters need to come 
with high-quality switching, producing pure 
sinusoidal waves. However, mostly modified 
sine waves of current and voltage at the output of 
substandard inverters pollute the LV grid 
(Chidurala A. et al., 2014). Figure 6 shows the 
spectrum of the current. As shown by Figure 6 
the 5th and 7th-order harmonics dominate the 
current spectrum. 

The high-order harmonics orders of the 
voltage output inverter cause problems in the 
power system. In this way, measures should be 
taken to eliminate them by installing reactors in 
series (Zhang Y., et al., 2019).  

Therefore, net metering prosumers must 
insert the required reactive power along with the 
active power into the grid (Sara E. et al., 2013). 
The transmission or distribution lines, in most 

cases, do not support the injected energy 
production by solar panels. Therefore, in 
addition to the construction of photovoltaic 
plants, it should be taken into consideration for 
the construction of new substations, 
transmission, and distribution power lines. 
During the solar panel produces electricity the 
voltage level increase upper than the allowed 
value.  

Figure 7 shows the voltage level at the power 
system node when solar plants are connected, 
e.g., the value of phase voltage is 270 volts at a 
certain time. this value is unacceptable for the 
electrical equipment. An increase in voltage 
level is associated with an increase in reactive 
power from the electrical system. In this case, 
reactive power compensation is necessary. 

https://ieeexplore.ieee.org/author/37828339100
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Figure 7: Phase voltage value during solar panel working. 

 

Also, another problem of energy production 
with photovoltaic elements is the sudden change 
of energy due to climatic conditions. This causes 
a strain on the hydropower plants, which serve to 
balance the energy in the power system. 

Since the production of electricity using 
photovoltaic elements is a renewable source, it 
affects the reduction of environmental pollution 
and the release of carbon dioxide. Until now, 
from the electricity production of the Atearjo 
company's photovoltaic plant, about 257.67 tons 
of carbon dioxide have been saved. 

 

5. Conclusions 
In conclusion, since Albania is considered a 

region with good solar radiation, it has the 
potential to produce energy through solar 
plants. Solar energy is a very promising source 
of energy for the future and it is an 
inexhaustible natural source of energy. Based 
on the analysis in the article, we reach the 
following conclusions: 

• The energy from the sun is free and 
unlimited. 

• Solar power is non-polluting. 

• The production of electricity through 
photovoltaic plants would make possible 
the more efficient use of water resources 
in the country. 

• Solar power usage does not emit any 
greenhouse gases or harmful waste. 

• Solar power is perfect and saving for 
power generation in remote areas or 
where the cost of expansion of the utility 
grid is high. 

• Solar panels, due to their simple 
construction and low maintenance cost, 
are mainly used for generation purposes. 

• The electric distribution and 
transmission networks must take 
measures to facilitate the construction of 
new power lines and substations to inject 
energy into the system produced by the 
photovoltaic plants. 

• The energy market should be liberalized, 
especially the granting of licenses for the 
installation of photovoltaic plants for 
residential and industrial applications. 
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Abstact 
The new geopolitical conditions at EC level (backed by the very recent REPowerEU (European 
Commission, 2019) regulation as well as the vast spread of Renewable Energy Sources (RES) 
pose new, major challenges for the electricity networks in Europe. Solutions for the 
optimization of local energy systems are required, enabling direct integration with distributed 
generation and demand, enabling enhancement and optimal coordination of local flexibility 
resources. Such integrated solutions shall optimally combine distributed generation, demand, 
storage, electric vehicles and interconnections with heterogeneous local energy networks and 
introduce them into holistic optimization strategies to ensure operational and economic 
optimization of local energy systems. Optimal coordination of local energy sources is directly 

linked to maximum utilization of the flexibility (Tsatsakis K., Tsitsanis A., 2021) they can 
offer to support the operational stability of the grid and reinforce the economics of local energy 
systems through the avoidance of RES curtailment and the establishment of local flexibility 
markets. Taking into account the emerging need for coordinated optimization of the flexibility 
potential of the different types of controllable assets available in the electricity network, we 
propose a state-of-the-art methodology and a framework for the optimal utilization of flexibility 
on the basis of: 

• Accurate extraction of the flexibility potential of the different types of flexible assets by 
applying data driven techniques that take into consideration the actual status of the 
flexible devices. 

• Fine-grained intra-portfolio orchestration of local generation output, demand and storage 
(including novel solutions for P2G systems), to facilitate maximum RES integration into 
the grid, avoidance of curtailment as well as self-consumption optimization at 
regional/community level. 

• State of the art flexibility source optimization towards offering aggregate flexibility 
service offerings via local flexibility markets to address the balancing and ancillary grid 
needs for the operational optimization of local, regional and national networks. 

The main innovation of the proposed approach is the incorporation of actual and in real time 
data as retrieved from the physical assets as well as the application of state of the art, ML based 
optimization techniques for intra-portfolio optimization as well as participation in local 
flexibility markets. The proposed framework has been developed and deployed and now is 
under extensive testing at a first of a kind, mid-scale demo site in Xanthi, Greece. The 
preliminary results from the evaluation of the proposed framework will be presented in this 
paper.  

Keywords: Flexibility management, Aggregators, Self-consumption, flexibility marketplace. 
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1. A data driven flexibility profiling 
framework for energy assets 
In order to support the provision of a fine-

grained tool for flexibility management and 
aggregation, the conceptual architecture of the 
ICT solution is presented in Figure 1. At the 
heart of the system, is the flexibility profiling 
layer responsible to incorporate the 
heterogeneous modelling approaches as 
different software bundles, setting that way the 
different microservices for the management of 
the different flexible assets’ technologies in 
place, namely: 

• DER profiling layer covering generation, 
battery and EV charging point assets; 

• P2X profiling layer covering P2G and P2H 
solutions; 

• Demand Side Flexibility profiling layer 
covering demand side assets.  

In this section, the high-level modelling 
details for the key controllable assets examined 
are presented, namely demand side 
management assets, battery solutions, P2G 
systems modelling. 

In the field of demand side, the modelling is 
focusing on DHW and HVAC systems as the 
heavy controllable loads within the building 
environment. The modelling details for the 
DHW systems are presented in (Tsatsakis K, 
Tsitsanis A., 2021). In brief, the modelling 
framework is dependent on the hot/cold water 
temperature conditions, the power consumption 
and the water flow (as the representation of the 
demand for hot water).  

In addition, a detailed model for air-to-air 
HVAC systems is defined as part of the demand 
side flexibility framework. The model 
principles of a grey-box 1-order RC model is 
considered in order to capture the evolution of 
indoor temperature of building, supposing the 
thermal capacity C, and the equivalent thermal 
resistance R as physical related parameters of 
the models. Starting from heat balance 
modelling, we need to correlate the impact of 
the HVAC system and heat losses to indoor 
temperature conditions, as expressed in the 
following equation: 𝑑𝑇𝑖𝑛𝑑𝑡 = 𝑓(𝑄̇𝑖𝑛 − 𝑄𝑜𝑢𝑡)̇     (1) 

Where: 

𝑑𝑇𝑖𝑛𝑑𝑡 , is the temperature different at each time 

step 𝑄̇𝑖𝑛, is the thermal heat flow from the heat 
source (HVAC system) 𝑄𝑜𝑢𝑡̇ , the heat loss in the building 
environment 

Considering physics law dynamics, the 
variation of the indoor temperature is 
characterized by the difference between the 
variation of heat flow from electric heater and 
heat loss multiplied by the reference C factor. 𝑑𝑇𝑖𝑛𝑑𝑡 = 1𝐶 (𝑄̇𝑖𝑛 − 𝑄𝑜𝑢𝑡)̇     (2)  

On the other hand, 𝑄̇𝑖𝑛 is defined by taking into 
account the COP of the heating/cooling system 
and the power characteristics, while the heat 
losses equivalent as the difference between the 
indoor and the outdoor temperature, divided by 
the equivalent thermal resistance of the building 
(R) as depicted in the following: 
 𝑄𝑜𝑢𝑡̇ =  𝑇𝑖𝑛 − 𝑇𝑜𝑢𝑡𝑅                                 (3) 

Considering the discretization of the variation 
of the indoor temperature, the equation of the 
thermal building model is presented: 𝑑𝑇𝑖𝑛𝑑𝑡 = 1𝐶 𝑄̇𝑖𝑛(𝑡) − 1𝐶  (𝑇𝑖𝑛(𝑡)−𝑇𝑜𝑢𝑡(𝑡)𝑅 )̇

 

 (4)  

 𝑇𝑖𝑛 (𝑡 + 1) = 𝑇𝑖𝑛(𝑡) + 1𝐶 𝑄̇𝑖𝑛(𝑡)𝑑𝑡 − 1𝐶  (𝑇𝑖𝑛(𝑡)−𝑇𝑜𝑢𝑡(𝑡)𝑅 )̇ 𝑑𝑡        (5)  

Overall, the RC modelling equation consists 
of the definition of the relationship between 
indoor, outdoor temperature conditions and the 
operation of the HVAC system. In order to 
extract the R, C parameters, a simple statistical 
method applies (fitting regression approach) is 
considered. In Figure 2, the raw data about 
indoor/outdoor conditions and the impact of 
HVAC operation is provided. In Figure 3 the 
model vs actual conditions of the HVAC system 
are presented over the time (3-week period). 
The battery system is modelled using Kinetic 
Battery Model which is an intuitive battery 
model originally developed to model the 
chemical processes of large lead-acid batteries 
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by a kinetic process (Manwell JF., McGowan 
JG., 1993). The main equations of the KiBaM 
are presented below: 𝑞1= 𝑞1,0 ∙ 𝑒−𝑘∙𝑡 + (𝑞0 ∙ 𝑘 ∙ 𝑐 − 𝐼) ∙ (1 − 𝑒−𝑘∙𝑡)𝑘− 𝐼 ∙ 𝑐 ∙ (𝑘 ∙ 𝑡 − 1 + 𝑒−𝑘∙𝑡)𝑘  (6) 𝑞2= 𝑞2,0 ∙ 𝑒−𝑘∙𝑡 + 𝑞0 ∙ (1 − 𝑐) ∙ (1 − 𝑒−𝑘∙𝑡)− 𝐼 ∙ 𝑐 ∙ (𝑘 ∙ 𝑡 − 1 + 𝑒−𝑘∙𝑡)𝑘  (7) 

Where  

q1 is the “directly available capacity”,  
q2 is the “temporary capacity” of the battery,  
c is the fraction of the capacity stored in the 
available charge tank,  

k is the rate constant,  

I is the current and t is the time.  

A comparison between simulated and 
experimental results is presented in Figure 4. 
Regarding the P2G system empirical models 
have been adopted for both the electrolyzer and 
the fuel cell. The respective equations are 
presented below. Current-voltage characteristic 
of the electrolyzer (Ulleberg Ø., 2003): 𝑈 = 𝑈𝑟𝑒𝑣 + 𝑟1 + 𝑟2 ∙ 𝑇𝐴 ∙ 𝐼 + (𝑠1 + 𝑠2 ∙ 𝑇 + 𝑠3 ∙ 𝑇2)∙ log (𝑡1 + 𝑡2 𝑇⁄ + 𝑡3 𝑇2⁄𝐴 ∙ 𝐼 + 1) (8) 

Where  

Urev is the reversible cell voltage,  

ri (i=1…2) are parameters for ohmic resistance 
of electrolyte,  

si, ti (i=1…3) are parameters for overvoltage on 
electrodes,  

A is the area of the electrode and  

Tel is the temperature of electrolyte. 

Current-voltage characteristic of the fuel cell 
(Ulleberg O., 1998)]: 𝑈 = 𝑈0 − 𝑏 ∙ log(𝑖) − 𝑅 ∙ 𝑖 − 𝑚 ∙ exp(𝑑 ∙ 𝑖) (9) 

Where  

U0 is the open circuit voltage of the fuel cell,  

b is the Tafel slope of the fuel cell,  

R is the resistance of the fuel cell,  

m and d are the parameters for overpotential due 
to mass-transport limitation.  

In Figure 5, a comparison between 
experimental and simulated results is presented.  

2. Flexibility management and optimization 
framework management  
On top of the flexibility profiling layer 

presented in previous section, a state-of-the-art 
analytics layer is incorporated in the ICT 
solution to enable the provision of fine-grained 
services to the business actors. There are four 
different types of analytics features supported 
by the application, namely: 

• Flexibility Aggregation & Filtering 
Module to enable search over the flexible 
assets available at the portfolio of the 
aggregator and further aggregation of 
flexibility profiling data (from the 
flexibility sources) in order to address the 
business needs of the aggregator. 

• Flexibility Clustering module to provide 
fine grained analytics techniques for the 
management of the flexibility sources 
available in the portfolio of the aggregator. 

• VPP Configuration module to facilitate the 
optimal placement of the flexibility 
sources to 3rd party business campaigns. 
These business campaigns are triggered by 
the market as the innovative flexibility 
marketplaces are evolving now in Europe. 

• Intra portfolio optimization module to 
facilitate the optimal management of the 
flexibility sources within the portfolio of 
the business stakeholder of the tool. 

The first layer is the Flexibility Aggregation 
& Filtering module is providing the 
functionality of searching over the portfolio of 
the aggregator and filtering with specific 
criteria in order to set groups of flexibility 
assets with similar characteristics. There are 
different parameters (both technical and 
business) that characterize the flexibility assets 
and on the basis of these parameters appropriate 
segments may be defined in order to set groups 
of flexible assets which are of interest for the 
business stakeholder (Aggregator). 

On top of this filtering functionality, an 
aggregation functionality is incorporated in 
order to aggregate energy and flexibility related 
profiling information, which is again of interest 
for the business processes of the business 
stakeholder. Filtering functionality over the 
data streams is also incorporated in order to 
enable search over a selected period of time. 
The flexibility clustering module is responsible 
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for the execution of simple and advanced 
analytics processes over the flexibility data 
streams.: More specifically, the module 
complements the filtering functionality as 
presented above and support the quick access to 
the filtered data, as well as the execution of the 
respective analytics services generic statistics 
algorithms (i.e. aggregations, KPI calculations 
etc…) as well as advanced models (i.e. ML-
based algorithms such as classification, 
clustering, regression, etc. targeting the energy 
domain applications) are incorporated in the 
module in order to serve the clustering 
scenarios of interest for the business actors.  

While the filtering and clustering analysis is 
focusing mainly at the provision of insights for 
the business actors, there are different 
optimization strategies and scenarios 
incorporated in the ICT tool to serve the 
business needs for flexibility exploitation. At 
first, the VPP Configuration Layer module is 
responsible for the execution of the 
optimization of the portfolio flexible assets 
taking into account 3rd party requests triggered 
by the flexibility markets. There are different 
approaches adopted in the market, with the 
most common approach to be defined by USEF 
as the state-of-the-art implementation for 
flexibility exchange through a market-based 
framework. Under this concept, the overall 
management of flexibility is performed taking 
into account: 

- The flexibility potential at portfolio 
(aggregation) level as well as the flexibility 
request that has been made available from 
the flexibility markets via a bid that has been 
triggered to the tool. The bid contains 
information about the amount of flexibility 
to be served over a specific timestep.  

- The pricing/market details about the usage 
of the different flexibility sources that are 
part of the portfolio. We have to point out 
that these market details are incorporated in 
a flexibility registry in order to promptly 
remunerate the different flexibility sources 
for the provision of the associated flexibility 

- The level of reliability of each flexible 
source that is part of the portfolio of the 
Aggregator.  

Then, a linear optimization process applies in 
order to formulate the subset of the aggregator 
portfolio that will execute the demand response 

signal. The details of this optimization process 
are provided below: min ∑ 𝑆(𝑓𝑙𝑒𝑥𝑖)𝑛𝑖=1 ,     (10) 𝑆(𝑓𝑙𝑒𝑥𝑖) =  𝑓(𝑝𝑟𝑖𝑐𝑒, 𝑟𝑒𝑙𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑦) ∙ |𝑓𝑙𝑒𝑥𝑖|

   |∑ 𝑓𝑙𝑒𝑥𝑖𝑛𝑖=1 | = |𝐹𝑙𝑒𝑥𝑂𝑟𝑑𝑒𝑟|     |𝑓𝑙𝑒𝑥𝑖| ≤ |𝐹𝑙𝑒𝑥𝑂𝑓𝑓𝑒𝑟𝑖|, 𝑖 = 1, . . , 𝑛   |𝑆_𝑛(𝑓𝑙𝑒𝑥𝑖)| ≤ |𝑆_𝑛_𝑙𝑖𝑚𝑖𝑡𝑖|, 𝑖 = 1, . ., 
Where: 

- 𝑓𝑙𝑒𝑥𝑖 is the flexibility utilisation of each 
flexible asset that is part of the portfolio of 
the aggregator 

- 𝑓(𝑝𝑟𝑖𝑐𝑒, 𝑟𝑒𝑙𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑦) as the cost incurred 
to the aggregator for utilizing the 
flexibility unit of the asset. As reported 
above, the cost is defined as a synthesis of 
financial and performance related 
parameters. In the context of 
experimentation, we consider a linear 
proportional correlation of the price with 
the cost and a negative slope for reliability 
level in order to quantify the penalization 
for non-reliability at flexib8ility provision. 

- 𝐹𝑙𝑒𝑥𝑂𝑟𝑑𝑒𝑟 as the total flexibility 
requested by external markets. This is the 
typical case of DSO requests for flexibility 
in order to address grid needs. 

- 𝐹𝑙𝑒𝑥𝑂𝑓𝑓𝑒𝑟𝑖 as the maximum amount of 
flexibility estimated to be available by 
each flexibility asset. 

- 𝑆_𝑛(𝑓𝑙𝑒𝑥𝑖) any other limitation imposed at 
the provision of flexibility. For example, it 
may be the case that the total amount of 
flexibility to be offered by an asset should 
not exceed a specific amount over a period 
of time (these are typical contractual 
limitations that are defined in bilateral 
contracts between aggregators and 
flexibility asset owners). 

In parallel to the formulation of the portfolio 
for DR activation, a backup list is formulated 
with the remaining flexibility resources and 
amounts that are available for the same interval 
but are excluded from initial enrolment. In case, 
there is no fulfilment of activation from the 
main pool, the procedure of VPP restructuring 
is performed in order to reset the portfolio for 
activation. The output format (for asset 
flexibility activation) is following the 
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USEF/UFTP principles (a simplified approach 
incorporating only the mandatory fields), 
providing the details about the activation of each 
asset for each time interval. 

Following the execution of any DR 
campaign, the VPP Configuration module is 
responsible for the calculation of the flexibility 
related KPIs; results intended to be available to 
the business stakeholder through a dedicated UI. 

Complementary to the VPP Configuration 
module, the intra-portfolio optimization module 
is responsible for the execution of the 
optimization of the portfolio assets taking into 
account intra -portfolio business objectives (thus 
not participating in flexibility related markets). 
More specifically, this module incorporates the 
optimization algorithms for assets management 
addressing both cost minimization as well as 
self-consumption optimization use cases. The 
details of the optimization process are presented 
below.  min/max 𝑂𝑝𝑒𝑟𝑎𝑡𝑖𝑜𝑛𝑎𝑙𝐶𝑜𝑠𝑡, 𝑆𝑒𝑙𝑓 − 𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛  (11) 𝐸𝑛𝑒𝑟𝑔𝑦 𝐵𝑎𝑙𝑎𝑛𝑐𝑒 𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛    

  |𝑆𝑜𝐶, min| < |𝑆𝑜𝐶𝑖| < |𝑆𝑜𝐶, 𝑚𝑎𝑥|, 𝑖 =1, . . , 𝑛   |𝑃𝑖| < |𝑃, 𝑚𝑎𝑥|, 𝑖 = 1, . . , 𝑛    

  |𝑓𝑙𝑒𝑥𝑖| ≤ |𝑓𝑙𝑒𝑥𝑂𝑓𝑓𝑒𝑟|, 𝑖 = 1, . . , 𝑛  
  

The details of the different methods (11) are 
then provided; at first the functional objective 
details are specified. As stated in the intro 
section, there are 2 core business objectives for 
the flexible asset manager: to minimize 
operational/energy costs or to maximize the 
level of self-consumption |(thus minimizing the 
dependence on the upstream network: 𝑂𝑝𝑒𝑟𝑎𝑡𝑖𝑜𝑛𝑎𝑙𝐶𝑜𝑠𝑡:  min ∑ ∑ (𝐸𝑛,𝑡 ∗ 𝑠𝑛,𝑡)𝑇𝑡=1𝑁𝑛=1 , 𝐸𝑛,𝑡: 𝑒𝑛𝑒𝑟𝑔𝑦 𝑓𝑟𝑜𝑚 𝑛 𝑠𝑜𝑢𝑟𝑐𝑒 𝑎𝑡 𝑡𝑖𝑚𝑒 𝑡  𝑠𝑛,𝑡: 𝑒𝑛𝑒𝑟𝑔𝑦 𝑐𝑜𝑠𝑡 𝑜𝑓 𝑛 𝑠𝑜𝑢𝑟𝑐𝑒 𝑎𝑡 𝑡𝑖𝑚𝑒 𝑡.  

The cost data refer to the cost for energy 

generation from the different DERs or the price 

of the market for injection of energy from the 

grid. 

𝑆𝑒𝑙𝑓 − 𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛: min ∑ Egrid𝑇𝑡=1  𝐸𝑔𝑟𝑖𝑑: 𝑒𝑛𝑒𝑟𝑔𝑦 𝑓𝑟𝑜𝑚 𝑡ℎ𝑒 𝑔𝑟𝑖𝑑 𝑎𝑡 𝑡𝑖𝑚𝑒 𝑡 

Apart from the core business objectives, the 
constraints of the optimization process are 
defined. At first the 
E𝑛𝑒𝑟𝑔𝑦 𝐵𝑎𝑙𝑎𝑛𝑐𝑒 𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛, express the 
equilibrium between generation and 
consumption at local level (also the energy 
balance from/to the storage systems available at 
the demo site), considering the different types 
of assets (generation, storage, demand) 

available at the demo site (Edemand =Elocalgen + Estorage + E_grid).  

In addition to the energy equilibrium, constrains 
at asset level are also considered in the analysis 
and more specifically: 

• 𝑆𝑜𝐶, the state of charge level of the 
different storage systems available on site 
should be within the operational limits of 
the storage system, 

• P, the power charge/discharge potential of 
the different systems available on site 
should be within the operational limits. 
This is again very important for the battery 
systems where operational limits apply, 

• 𝑓𝑙𝑒𝑥, is the flexibility utilisation for each 
flexible asset. 

Based on the optimization result, the control 
strategies to be performed in order to achieve 
the goal objective are formulated. These are 
expressed either as flexibility schedules for the 
flexible assets (demand side) or as power 
schedules for the storage related assets. In 
addition, the module is responsible for the 
calculation of the intra -portfolio performance 
KPIs; similar to the VPP Configuration module 
presented above. 

We presented above in brief the technical 
details about the different analytics processes 
that are executed at the DSS layer of the tool. 
This is a mixture of data analytics techniques 
incorporated in order to provide a fine-grained 
analysis of the flexibility potential and 
optimization processes in order to maximize the 
level of exploitation of the different flexible 
sources that are part of the portfolio of the 
aggregator. 
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3. Flexibility Assessment demonstration 
activities at the Greek demo site  

The overall solution is about to be tested for 
a long period of time (18 months) in real 
conditions in 4 pilot sites in 3 EU Member 
states (Bulgaria, Slovenia and Greece), with 
different needs and socioeconomic and 
technological boundaries, involving multiple 
existing flexibility assets (batteries, power to 
heat/cold, vehicle to grid and other storage 
solutions) and all complementary actors of the 
energy network (DSO, microgrid operator, 
utilities, flexibility providers, local 
communities). In this section, the focus is at the 
presentation of the results from the early 
demonstration activities at a Greek site in 
Xanthi region. A whole set up has been 
established with the integration of local 
generation, flexible demand, battery systems 
and P2G technologies. In the following figure, 
the schematic of the demo site is presented. 

The focus of the optimization is the 
maximization of self-consumption. The base 
curves for local generation are presented. Then, 
by taking into account the flexible profile as 
well as the capacity of the storage systems in 
place, the optimization process applies. 

In figure 7, the aggregate daily data of the 
different sources over a short period of time (2-
week period) are presented. It is worth referring 
to the dynamic operation of the storage systems 
as they can charge and discharge based on 
generation and demand data. 

A snapshot of the operation of a single day 
is presented in figure 8. From the analysis it is 
evident the sequential operation of the different 
systems. First charging the battery system (in 
case generation> demand), then charge of the 
P2G system (by utilizing also load from battery 
in order to address the technical limitations of 
the electrolyzer) and then the rest of excess is 
exported to the grid. 

 
4. Conclusions  

The main objective of this document is to 
specify the modelling details of an innovative 
ICT tool that will facilitate the management of 
local flexibility profiles in order to forecast and 
decide upon optimal flexibility utilization 
strategies, while satisfying the goal of reduced 
complexity that comes from organising profiles 
into clusters of homogeneous behaviour. 

 

Figure 6: Microgrid set up in Greece. 
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The tool embeds all functionalities 
pertaining to the tool chain for collecting local 
flexibility profiles, managing them in order to 
establish optimal VPP composition for the 
delivery of flexibility services to network 

operators or the market. An extensive testing 
has already been performed in the Xanthi demo 
site and this will continue together with the 
replication of the demonstration activities in 2 
other demo areas of Europe. 
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Abstract 
While climate change and environmental degradation are already causing a higher frequency 
of extreme weather events, worldwide temperature increases, and climatic instability, 
citizenship hardly recognizes climate change and environment-related issues as main 
challenges for the next decades. Recent studies suggest that the majority of the citizens does 
not consider Climate and Environmental diseases among the most serious problems. On the 
other hand, communication, information, awareness and education are seen as key strategies 
for engaging people in understanding the challenges humanity and planet Earth are facing, 
and acting positively and appropriately.  

GreenSCENT (https://www.green-scent.eu/) is a project funded under Horizon 2020 
European Commission framework program for Research and Innovation. Its main objective 
is to support EU Green Deal policy implementation involving EU citizens, and especially 
youth, in co-creating, experimenting and validating a Multidisciplinary European 
Competence Framework (GreenComp) covering the main thematic areas of the EU Green 
Deal. GreenComp will be developed in a lifelong learning perspective, covering educational 
levels from primary schools to Higher education and continuous professional development, 
through a participatory multi-stakeholder approach engaging young students, teachers and 
finally citizens from all schools and educational institutions in Europe. 

The first section of the proposed work presents GreenSCENT project’s motivations, 
objectives and pillars. The second section of this paper provides details about the project 
methodology, while section 3 will present the activities in the first Phase of the project. 
Conclusions focuses on the foreseen challenges in the development and validation of digital 
and hybrid tools, educational activities and frameworks enabling EU citizen to embrace the 
new EU Green Deal. 

Keywords: Ecological transition, Green Deal, Sustainability, Green Education. 
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1. Introduction 

Climate change and environmental 
degradation are already causing dramatic sea 
level rise, a higher frequency of extreme 
weather events, worldwide temperature 
increases, unprecedented rates of carbon 
dioxide, methane and nitrous oxide in the 
atmosphere, and climatic instability (IPCC, 
2018). These changes may disrupt societal 
functioning through increasing global 
migration, conflict, and disease, while 
endangering worldwide food systems (Burrows 
and Patrick, 2016; Gregory et al., 2005; Haines 
et al., 2006). Nevertheless, EU Citizenship 
hardly recognizes climate change and 
environment-related issues as main challenges 
and issues for the next decades. In most EU 
countries, Climate and Environmental diseases 
are not considered among the most serious 
problems by the majority of the citizens 
(Eurobarometer, 2009). 

Several mechanisms fostering scepticism in 
climate change and its anthropocentric nature 
were already categorized by different studies. 
Communication, information, awareness and 
education are seen as key strategies for 
engaging people in understanding the 
challenges humanity and planet Earth are 
facing, and acting positively and appropriately 
(Santos and Feygina, 2017).  

Furthermore, policy decisions and 
approaches are perceived as “remote” and 
threatening for the day by day lives of the 
population, their habits, their economic stability, 
and their jobs. Engaging citizens to care for their 
environment is one of the most challenging tasks 
nowadays. Europe is no exception and has to 
find different approaches to tackle 
environmental nurturing matching the wealth of 
EU cultures, languages, and citizen diversity.  

Successful understanding of the many 
variables that impact climate, and how they can 
be modified by human behaviour, would lead to 
a multidisciplinary action. This in turn would 
require ingenious and clever engaging 
approaches to fit a wide spectrum of people 
profiles, all living in the EU 21 century 
Information Society. We need to engage people, 
allowing them to feel as a crucial actor in the 
changes needed, understanding why they are 
needed, and to reach them emotionally. Empathy 
is a key aspect for finding solutions to social and 
global problems. 

EU Green Deal designs an ambitious plan 
that will impact EU citizens and organizations 
in the next few years. A successful 
implementation needs an active involvement of 
citizenship and stakeholders, aiming at 
increasing knowledge, awareness and 
competences in the main focus areas of the 
Green Deal, ranging from climate to food to 
pollution, mobility, construction and 
ecosystems. As stated by the Green Deal 
communication, young EU citizens are seen as 
potential ambassadors of this knowledge, that 
will impact on actual behaviour of themselves, 
their peers, parents, contacts, and educational 
institutions (from primary schools to 
universities) as key enablers for knowledge 
transfer and experimentation.  

 
2. GreenSCENT project  

For these reasons, International Telematic 
University UNINETTUNO together with a 
European-wide partnership for developing a 
research and innovation project, GreenSCENT 
– Smart Citizen Education for a Green Future – 
addressing the challenges regarding the social 
awareness and acceptance of the ecological 
transition.  

GreenSCENT involves 15 partners from 10 
European countries (Italy, Germany, Spain, 
Finland, Danmark, Austria, Serbia, Romania, 
France and Greece), including 5 
Research/University partners, 1 Foundation, 4 
Schools partners, 4 Small/Medium Enterprises 
and 1 Large ICT Company. GreenSCENT is 
funded by the Horizon 2020 research and 
innovation program of the European 
Commission, under the Green Deal call 
GD10.3, with contract number 101036480, 
started in January 2022 and will last for three 
years.  

The project’s main objective is to support 
the New European Green Deal policy 
implementation involving EU citizens, and 
especially youth, in co-creating, experimenting 
and validating a Multidisciplinary European 
Competence Framework covering the main 
thematic areas of the EU Green Deal, fostering 
its acceptance and adoption with a participatory 
multi-stakeholder approach, and measuring its 
efficacy in terms of awareness, competences 
and implicit attitudes, key factors for a real 
behavioural change. 
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A Climate and Environmental Competence 
Framework for citizens, such as the one 
GreenSCENT aims to produce, will therefore 
be a crucial tool for developing the capacity to 
analyse and understand global and 
interdisciplinary issues as the ones addressed by 
the EU Green Deal. More than the tool itself, in 
order to maximize its acceptance and adoption 
among European citizenship and stakeholders, 
the design and validation processes needed to 
be carefully planned. Specifically, 
GreenSCENT is based on a set of pillars 
guiding its design and implementation: 

1. Citizen engagement is a driver for change  

Research demonstrates that, when directly 
and actively involved, citizens feel that the 
innovations are created with them and not for 
them, and when there is a lack of acceptance 
among citizens for such services, it becomes 
easier to ensure that they gain broad consensus 
(Bason, 2010).  

GreenSCENT follows a user-centric 
approach; this will lead to a diverse and 
encompassing resilient solution in each step of 
its Competence Framework development: 
raising awareness, learning, assessment, and 
dissemination to all EU citizens. 

2. Active experimentation will lead to better 

understanding and adoption  

Increase of the citizen engagement, moving 
from simple information transmission or 
traditional education, to content manipulation, 
active observation, data collection and 
processing, and open innovation provides 
concrete, hands‐on actions that individuals can 
undertake, thereby fostering feelings of 
involvement and engagement in helping 
address these problems. GreenSCENT 
“demonstrators”, hybrid and digital 
technologies and activities designed by the 
project consortium, help putting in practice the 
proposed competence framework and 
challenging students and citizens to “play” with 
science and with their behaviour, increasing the 
actual individual awareness of their day by day 
environmental footprint. 

3. European Youths are crucial for 

addressing climate and environmental 

challenges.  

Young EU citizens represent both the future 
of the European Union, and the more effective 
amplifier we have for spreading knowledge and 
information about the Green Deal and the need 

for changes in behaviour. They can reach and 
involve both their colleagues in school, their 
peers outside the schools and their parents and 
families, as well as they can become 
professionals able to change the work market 
and the industrial, social, political processes in 
a green perspective for the protection of the 
planet. For the same reason, schools, 
universities, and educational institutions in 
general play a key role in this process.  

4. Vulnerable groups must be involved and 

taken into consideration in this process.  

Migrants, refugees, people with disabilities, 
the elderly, and people in rural areas, have to be 
included in the dialogue and concrete actions of 
the Green Deal. Europe can’t afford to leave out 
these people since one of the main European 
trains is the “united in diversity”. The respect 
for the “other”, the inclusion and democratic 
participation of all citizens is one of the most 
important EU features, and SCENT will secure 
these. GreenSCENT will both involve different 
user groups in designing and validating the 
proposed solutions, and adopt accessibility 
standards and cross-cultural approaches in 
developing any of the analogic and digital 
demonstrators supporting the GreenComp. 

5. GreenSCENT competence framework 

must be both acceptable and adoptable.  

GreenSCENT aims at integrating existing 
good practices at EU level that will be used for 
validating the competence framework, together 
with Training Kits, Skill Cards and 
Demonstrators specifically designed for the 
project. Moreover, GreenSCENT will propose 
a European Certification for Climate and 
Environmental Literacy – inspired by the 
ECDL/ICDL models– helping other institutions 
and enterprises adopting the framework both 
for implementing training activities and for 
measuring the competence level of candidates 
and employees.  

6. Competences needed go beyond climate 

and environment.  

The activities proposed by GreenSCENT for 
testing and validating the Framework will ask 
citizens and especially students to develop 
competences, not just about climate or 
sustainability: they will be challenged in 
science education and scientific research 
foundations; in digital competences, and soft 
skills like creative thinking, problem-solving, 
team working, project planning and design. 
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Those transversal and complementary 
competencies will produce a positive effect on 
both their life and professional capacities, and 
in understanding the climate and environmental 
challenges. 

 

3. GreenSCENT methodology 
GreenSCENT is structured in 3 main phases; 

Phase 1 will lead to the 1st release of the 
competence framework; Phase 2 will produce, 
and pilot different demonstrators and initiatives 
covering the Green Deal focus areas 
competences, engaging different target users in 
different contexts, and will produce feedback 
for the revision and extension of the 
competence framework. Phase 3 will finalize 
the GreenComp, develop a European 
Certification on Climate and Environmental 
Literacy (ECCEL) designed based on ICDL– 
International Certification of Digital Literacy 
(former ECDL), and provide policy 
recommendations. 

In its initial project phase, lasting one year, 
the main objective is to produce a first draft of 
the Competence Framework that will be further 
tested and validated in the next phase. The 
drafting will be based on several activities: the 
analysis of existing Climate/Environment-
related Competence Frameworks for 
integrating the main findings and good 
practices already existing and in place; the 
further elaboration and categorization of 
competences based on the 8 main focus areas 
identified, starting from the EU Green Deal 
communication; the involvement of external 
advisors – selected from experts, researchers 
and activists, that will share their views and 
inputs for enriching the 1st competence 
framework draft; and a first iteration of Citizen 
Engagement initiatives, run in the pilot 
countries identified in the proposal, that will 
help integrating citizens’ voices since the very 
early stage of the project.  

In its core phase, GreenSCENT will test the 
first release of its competence framework 
against its final users: citizens, youth and 
students at different school levels. This will be 
done through piloting the demonstrator 
activities in the main Pilot sites identified: 
Rome (Italy), Barcelona (Spain), Helsinki 
(Finland), Novi Sad (Serbia), Copenhagen 
(Denmark), Kluz-Napoka (Romania). The 
activities considered have different 
“involvement” levels, ranging from pure 

awareness raising to observation to active data 
collection and processing. To ensure that the 
competence framework is tested regarding all 
Green Deal topics in multiple contexts, the 
project has created a matrix with the Green Deal 
Focus Areas, the key actors targeted and the 
different levels of engagement and participation 
to ensure that the piloted activities complement 
each other. In this way, citizenship and youth 
will be informed and trained about all the 8 
focus areas where citizen choices and 
behaviours can impact directly in a more 
perceivable way. Training, experimentation and 
engagement activities will both produce 
awareness and engagement among citizenship 
and students, and at the same time will provide 
feedback about the completeness and 
effectiveness of the Competence Framework. 
Course design and assessment methodology 
will furthermore inform the Competence 
Framework for its finalization, that will be 
completed in the 3rd project phase.  

The final phase of the project, mainly 
addressed in the last 6 months of it, will produce 
the final version of the Competence Framework 
that will be provided with relevant annexes 
designed for its adoption at EU level. User 
guide, methodology and use cases will be 
provided, according to the activities 
implemented and the findings gathered during 
Phase 2. Furthermore, in this phase a strong 
accent will be put on the framework promotion 
and adoption. Relevant stakeholders, already 
engaged since Phase 1, will be contacted for a 
dedicated workshop presenting and discussing 
the competence framework. GreenSCENT will 
furthermore launch its Certification Standard 
(structured as the ICDL – International 
Certification of Digital Literacy), with 
qualifications, proficiency level and 
assessment; ECCEL – European Certification 
for Climate and Environmental Literacy – will 
be designed and implemented as a standard to 
be adopted at EU level. In the final phase 
GreenSCENT will also provide guide and 
policies recommendations developed together 
with young people and citizens. 

4. GreenSCENT pilots 
As mentioned above, GreenSCENT core phase 
is based on a set of Pilot activities that will 
implement the competence framework, testing 
and validating it in a combination of different 
key dimensions: 
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● Competence areas - GreenSCENT starts 
from the assumption that the Competence 
Framework can be based on the focus areas 
of EU Green Deal Communication, 
defining 8 key competence areas: climate 
change, clean energy, circular economy, 
green buildings, smart and sustainable 
mobility, sustainable food chain, 
biodiversity, zero pollution; these 8 areas 
will be both the main pillars for the 1st 
release of the framework, and the main 
topics the Pilots will be built around; 

● Educational levels – GreenSCENT 
consortium is composed by institutions 
providing education at different levels, 
from primary schools to academia. Pilots 
will therefore allow to test the Competence 
framework at different EQF levels; 
furthermore, a special pilot will target 
citizenship at large, in a non-formal 
educational context, through the above 
mentioned open innovation challenges; 

● Engagement levels – citizen engagement 
and citizen science can range at different 
engagement levels, from information and 
awareness to observation, to data 
collection, to data processing, to impacting 
on the scientific and policy agenda. 
GreenSCENT platform will be used as an 
exploitation and extensive promotion tool 
in the later stage of the project, as a 
showcase of existing crowd-sourced 
contents open to further publications and 
contribution from students and citizens, 
available as a knowledge base for both 
researchers, students, journalists, activist 
and organizations; 

● Geographical scope – GreenSCENT pilots 
will take place in 6 different countries: 
Italy, Spain, Serbia, Finland, Romania, 
Denmark; but the Open Innovation 
Challenge will be implemented at EU 
level, engaging citizens coming from all 
the member states. Cross-national 
exchanges will be promoted among pilots, 
and an automatic translation system will be 
used to help overcoming language barriers 
allowing citizens and students from 
different countries accessing and 
understanding the crowd-sourced contents 
on GreenSCENT platform; 

● Blending with transversal competences – 
GreenSCENT activities will be focused on 
environment and sustainability related 

competences; but its implementation will 
rely and trigger the acquisition of other 
competences: digital demonstrators will 
enable digital competences acquisition and 
improvement, and the hands-on, learning-
by-doing approach of the demonstrator 
will enable the understanding of the 
scientific methodology and approach. The 
cross-national dimension of the open 
innovation challenges and the exchanges 
promoted at school/university level will 
promote a European citizenship 
dimension, contributing to the 
development of a 3rd millennium EU 
citizenship. 

GreenSCENT educational piloting will be 
based on a set of steps: 

● Instructional co-design, involving teachers 
and professors from the partner institutions 
implementing the pilot locally together 
with GreenSCENT experts supporting the 
co-design of the training activity that will 
be proposed to their students.  

● Preparatory training, in which students 
will be prepared to the practical activity 
with the demonstrators that will be the 
“core” of the pilot activities. The training 
will be done both in class, for traditional 
schools and universities, online, in the case 
of UNINETTUNO (a full online 
university), or blended, using both in-class 
activities and digital contents.  

● Experimental activity, engaging students 
in being active co-constructors of 
knowledge, using a collaborative and 
learning-by-doing approach, implemented 
according to the educational level of the 
class, and to the focus of the pilot in terms 
of competence areas and levels. 
GreenSCENT Demonstrators will be used 
as the tool enabling students 
experimenting and “analysing” their 
knowledge through a “science in the 
classroom” approach.  

● Final assessment, evaluating both the 
learning performances of students through 
teachers’/professors’ evaluation of their 
activities, and the potential behavioural 
change generated in students, teachers, 
citizens through the proposed activities. 
For the latter, GreenSCENT identified the 
IAT (Implicit Association Test) as the tool 
to investigate unconscious perceptions and 
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attitudes towards sustainable and 
environmental-aware behaviours. IAT, 
developed by Harvard university, has 
already been applied to environmental 
attitudes (Wilson, Thomas and Smith, 
2017).  

 
5. Conclusion: state of the project and next 

steps 
In the first 10 months of the project, beyond 

the setting up of the project consortium 
structure and main management tools, the 
activity was mainly focused on the drafting of 
the first release of the Competence framework, 
foreseen for December 2022, and for the design 
and validation of the research tools that will be 
used during the piloting.  

As a first step in building the competence 
framework for the 8 areas of the Green Deal, a 
review was carried out on hundreds of scientific 
and “grey literature” papers relating to 
sustainable education. Both scientific 
publications, and reports from EU, UN, UNEP, 
UNESCO, OECD, etc. were taken into 
consideration. The methodologies underlying 
the literature review can be summarized in three 
main steps: 1. Review of the literature present 
in other Competence Framework already 
developed, validated and published; 2. Search 
for articles on scientific search engines (Scopus, 
ERIC) presenting skills related to sustainability 
with cross-references at all levels of education. 
3. Advanced literature search method. From 
this in-depth bibliographic analysis, a 
quantitative literature matrix was produced. 
This matrix is structured by crossing the areas 
of the Green Deal with the levels of the 
European Qualification Framework Levels 
(EQF).  

At the same time, another research group 
worked on defining the research instruments for 
evaluating the behavioural impacts of the 
educational activities that will be implemented 
in pilots. The activity was structured in 3 
phases: 1. Identification of the theoretical 
model for evaluating the change in pro-
environmental attitudes and behaviours, 
through literature review and development of 
hypothesis on the mutual influence of variables; 
2. Implementation of assessment tools, 
including psychosocial dimensions and the 
theoretical dimensions chosen considering the 8 
Green Deal areas GreenSCENT project is 

focusing on; 3. Identification of the skills 
needed for the implementation of pro-
environmental behaviours through a qualitative 
study identifying specific and transversal skills 
related to the 8 GreenSCENT focus areas 
considering the common experiences of citizens 
interested in eco-sustainability.  

A third task performed by the project 
focused on the establishment of a User 
Engagement Working Group with the scopes of 
coordinating the user engagement activities, 
establishing the User Panel methodology, 
defining a Design Research methodology and 
start the research activities conducting 
individual interviews involving teachers and 
students through a Co-design Workshop 
program organized in each of the schools 
involved in the project and we defined the 
calendar with the partners.  

The next steps of the project will implement 
the crucial phase of the overall action: once the 
Competence framework will be finalized, it will 
become the orientation tool for guiding the 
instructional co-design of the courses and 
curriculum that, in partner schools and 
universities, will support students’ approach to 
the demonstrators and practical activities; and 
at the same time, it will be the product to be 
validated and experimented through citizen 
engagement activities such as the Youth Design 
Assemblies and the Open Innovation 
Challenges that will be coordinate by the 
project in the set of its demonstrators. 

Since the ambition of GreenSCENT is to 
produce a European Competence Framework 
adopted from the educational agencies in EU in 
a lifelong learning perspective, complemented 
by the ECCEL – European Certification on 
Climate and Environmental Literacy to be 
adopted by citizens and companies across 
Europe as an assessment and certification tool 
for Green Deal related individual competences, 
it is therefore necessary to maximize the project 
capacity to have an impact and be accepted at 
scientific and policy level. For this reason, 
UNINETTUNO launched an internal scientific 
committee, involving high-level scientists 
already working at international level on 
climate change, sustainability, ecological 
transition, with the objective to widen the 
participation of the committee to a larger 
number of high level scientists coming from the 
10 partner countries of GreenSCENT project 
partners, and beyond. GreenSCENT Scientific 
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Committee will manage the scientific 
responsibility of the main project outputs, 
fostering the adoption at academic and political 
level of the conclusion, recommendations and 
tools developed by the project through the 
international acknowledgement of the scientists 
involved. The Scientific Committee will act as 
a validation body of the project, providing both 
the scientific guidance for the competence 
framework long-term evolution and 
finalization, for the curriculum design at school 
and academic level, and as already mentioned 
the final scientific validation of the project 
outputs. 

GreenSCENT aims at involving citizens and 
especially young citizens across Europe in 
discussing, co-creating, experimenting and 
validating a new, operational Competence 
Framework addressing the 8 main areas of the 
New EU Green Deal Communication; but 
above all, GreenSCENT aims at producing 
outputs and products going beyond the project 
lifetime, maximizing their adoption through the 
involvement of all the relevant stakeholders, 
and creating complementary tools that will help 
decision makers, institutions, course designers 
and companies to embrace the behavioural 
change requested by the Green Deal itself with 
a full understanding of the scientific motivation 

and the social implications of it. 
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Abstract 
Achieving ambitious targets for carbon neutrality, strengthening measures to limit CO2 
emissions, the desire of investors to “green” their portfolios in favor of sustainable development 
will have a significant impact on the fuel and energy complex of many countries. Kazakhstan 
did not stand aside and set its targets for achieving carbon neutrality by 2060, which in turn 
ensured the importance of developing green energy in the country. This transition will require 
careful development planning, significant financial investment, and active community 
involvement. 

In this regard the main vectors and goals of climate change policy, approaches and mechanisms 
unique for Kazakhstan to involve the population (especially residents of rural areas) in the 
implementation of mitigation projects aimed to achieve national and international goals in 
climate change are presented in the article. In particular, the introduction of natural resource 
management in local landscapes is discussed, as well as innovative mechanisms to support 
public organizations for collective action to increase social and environmental sustainability, in 
designing and implementing adaptive management projects. 

The innovation, described here is that community-based organizations gained such first 
experience in Kazakhstan: become to play a leading role in project planning, landscape 
management, project implementation and monitoring. The introduction of a pilot mechanism - 
the creating of dialogue platforms where public organizations or collectives interacted with 
various partners and each other, contributed to replication of green technologies. Effect of this 
innovation is characterized by broad involvement of population into complex of Climate 
Change Mitigation, prevention of Land Degradation and Biodiversity Conservation, in 
quantitative terms, this covered more than 8,000 people; including 55% of women, the total co-
financing was increased 11.3%. The number of GHG emission reductions was increased by 
48% from the planned indicators in 16 mitigation projects, implemented in 7 landscapes of 
Kazakhstan thereby increasing local and global benefits: Greenhouse gas emission mitigated 
1,529.14 tons of CO2e.All the facilities that have used the RES and EE technologies reduced 
costs for water heating, electricity, heating etc. for 20-30% as average. The applying the 
presented approaches and methodologies for the further replication, involving the self-
employed population (the percentage of which was 36.3% in 2021) and Youth in such activity 
is relevant, really contributes to achieving goals in climate policy of Kazakhstan, as analyzed 
in this article. 

Key words: Kazakhstan, Climate Change, Mitigation, adaptive management, carbon neutrality, community-

based organizations. 
 

1. Introduction 
The 66% of the total area of Kazakhstan 

(being 272.5 mln. hectares), are prone to 
desertification, being a semiarid to arid country 

with aridity threatens to significantly decrease 
the resilience of Kazakhstan’s ecosystems to 
land degradation pressures. Kazakhstan pursues 
consistent policy on the carbon intensity of 
economy reduction, creation of conditions for 

mailto:s.inyutin@mail.ru
https://tau-edu.kz/en/
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the renewable energy sources (RES) 
participating in the energy balance of the 
Republic, undertook the voluntary 
commitments to reduce greenhouse gases 
(GHG) emission to the atmosphere and 
implementation of the national system of 
greenhouse gases emission quota sale, being 
developed on the «cap&trade» principle, 
Kazakhstan takes an active part in the 
implementation of international projects and 
programs on the issues related to climate 
change, as confirmed in the III-VI National 
Communication of the Republic of Kazakhstan 
to the UNFCCC. Achieving ambitious targets 
for carbon neutrality, strengthening measures to 
limit CO2 emissions, the desire of investors to 
“green” their portfolios in favor of sustainable 
development will have a significant impact on 
the fuel and energy complex of many countries. 
Kazakhstan did not stand aside and set its 
targets for achieving carbon neutrality by 2060, 
which in turn ensured the importance of 
developing green energy in the country. This 
transition will require careful development 
planning, significant financial investment, and 
active community involvement. 

The rural population in general does not 
dispose of information, especially those in 
remote areas namely the impact of environment 
and climate on the yield and cattle, on the 
weather forecast is mainly with reference to the 
regional center, also on opportunities to 
participate in climate change projects.  

In this regards the main vectors and goals of 
climate change policy, approaches and 
mechanisms unique for Kazakhstan to involve 
the population (especially residents of rural 
areas) in the implementation of mitigation 
projects aimed to achieve national and 
international goals in climate change are 
presented in the article. In particular, the 
introduction of natural resource management in 
local landscapes is discussed, as well as 
innovative mechanisms to support public 
organizations for collective action to increase 
social and environmental sustainability, in 
designing and implementing adaptive 
management projects. 

Turan Astana University staffs and the 
graduates have experience of cooperation in 
various international projects, present analysis 
and expert assessments on the stated topic. 

2. The main benchmarks of the climate 
policy of the Republic of Kazakhstan 

Republic of Kazakhstan incorporates 
climate change issues in the strategic 
documents, joined the Paris agreement and is 
committed to achieving the declared 
contributions to reduce greenhouse gas (GHG) 
emissions by 15% from 1990 levels by 2030 
(Kulibaev T. et al., 2017). To reach this target 
by 2030, Kazakhstan will need to reduce 
emissions GHG by 53.4 Mt to 302.8 Mt CO2e. 
Provided analysis in this National Energy 
Report showed that about half of the above 
target (reducing them by almost 8%) is possible 
according to already existing or planned for 
policy implementation. At the same time, the 
report also provides an alternative scenario, 
according to which Kazakhstan not only can 
achieve total emission reductions by 15% under 
the Paris Agreement, but also go halfway to 
implementing the conditional target indicator 
(which is 25%), thanks to a much more 
significant improving overall energy efficiency, 
greater reduction in consumption coal and 
faster capacity expansion wind and solar 
energy. Prospects of achieving the Intended 
Nationally Determined Contribution (INDC) of 
Kazakhstan in the framework of the Paris 
Climate Agreement was assessed through 
projections of greenhouse gases (GHG) 
emissions of 31 large energy enterprises by 
2030 (Istomin I, Dronin N., 2019). To meet 
these commitments technological 
modernization of the entire industrial sector of 
the country would be required. Expert 
assessments confirmed that it could be achieved 
only by full mobilization of material and 
financial resources. 

Development of RES is in focus of studies 
in Kazakhstan. The main trends and patterns in 
the development of the renewable energy sector 
were studied within the framework of the factor 
analysis (Nurmukhanova G.et al., 2019), 
including the factor of uneven energy supply of 
the regions, which is determined by the 
shortage of energy resources in certain regions 
of the country; the factor of exhaustibility of 
primary energy resources (coal, oil and gas), the 
influence of global environmental factors. 
Obstacles for the promotion of RES in 
Kazakhstan (Inyutin S.,Kalashnikov Y., 2013) 
were studied, the ways of diffusion of 
Mitigation Technologies in Kazakhstan 
(Inyutin S, Japarova G., 2017) were 
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systematized and recommendations to overcome 
risks to promote small-scale Renewables in 
Kazakhstan (Aitzhanova A., et al., 2018) were 
developed. Another study on potential of 
investments in RES development in Kazakhstan 
using general scientific methods, as well as 
quantitative methods of statistical, causal and 
comparative data analysis was provided in 2022. 
The results of the study have led to the 
conclusion that the greatest growth accounts for 
the share of investment in the development of a 
“green” economy through increased investment 
in energy-saving technologies, increasing energy 
intensity, the development of renewable energy 
sources, as well as in the protection of 
atmospheric air (Suyeubaeva S.et al., 2022). It is 
noted that during the study period, the volume of 
electricity from wind power plants increased by 
6 times, and from solar power plants – 22 times. 
In general, the work conducted by the experts, 
shows that there is a significant resource for 
increasing the effectiveness of achieving the 
Sustainable Development Goals (SDGs) through 
a systematic and comprehensive approach within 
the framework of national policy. It is concluded 
that a comprehensive roadmap should be 
developed and adopted at the national level to 
attract investment in the SDG sectors and ensure 
that they contribute to the country's sustainable 
development. 

Modern studies of the renewable energy 
market in Kazakhstan (Lim N., et al, 2021) 
demonstrate that the introduced mechanisms to 
stimulate investment in 2011-2013 showed their 
effectiveness - the capacity of RES stations 
increased from 94 MW (2011) to more than 1800 
MW (2020), which led to an increase in RES to 
a 3% share in the structure of electricity 
generation, see Figure 1. Since the beginning of 
2011, the number of renewable energy facilities 
in Kazakhstan has grown from 23 to 111 
facilities. Main drivers of growth: legislation, the 
guarantee of the "green" tariff and the purchase 
of electricity and the new strategy (according to 
the "Concept for the transition of the Republic of 
Kazakhstan to the "Green Economy"): - 3% of 
the share of renewable energy in the total volume 
of electricity production by 2020; - 15% share of 
RES in total electricity generation by 2030; - 
50% share of alternative and RES in total 
electricity generation by 2050. 

Kazakhstan embarked on decarbonization of 
the economy by 2060 (Brekeshev S., 2021) as 
part of the initiative to introduce “green 

technologies” by implementing mitigation 
projects, introduction of renewable energy 
sources and energy efficiency. A group of 
Nazarbayev University scientists has developed 
a rational scenario for our country to achieve 
carbon neutrality (Zhumabayev D. et al, 2022), 
presenting and illustrating a simplified version of 
the regional “strategy game” in light of the zero-
carbon vision for Kazakhstan, as one of the first 
attempts to understand how to achieve this 
ambitious goal. About 80% of greenhouse gas 
emissions come from energy production. Coal is 
the main source of energy, the transition of the 
energy sector away from coal will be very 
difficult. According to the concept of achieving 
carbon neutrality in the energy sector of 
Kazakhstan, greenhouse gas emissions during 
2017-2050 will decrease from 242.9 million tons 
of CO2-eq to 30.6 million tons of CO2-eq by 2050, 
the rest - until 2060. Natural gas is used to 
maneuver capacities that compensate for the 
instability of production from renewable energy 
sources. Approximately in 2035, nuclear power 
plants are planned to appear in the structure of 
the electric power industry. Decarbonization in 
the thermal industry is based mainly on heat 
pumps at both centralized and individual levels. 
The decarbonization of the electricity and heat 
generation sectors as the main consumers of coal 
leads to the gradual abandonment of coal and its 
mining. The use of natural gas in the medium 
term and electricity in the long term will lead to 
the decarbonization of other sectors. The 
mathematical model used in the report predicts 
that in Kazakhstan over the next 25 years the 
temperature will rise by 2-3 degrees above the 
1980-2004 average. Further, in the next 50 years, 
the temperature will rise by 5-6 degrees Celsius. 
In the north, the temperature increase will be 
higher than in southern Kazakhstan. A reduction 
in summer precipitation is expected in most of 
the country, which will reduce the volume of 
agricultural production. The report of scientists 
presents technologies that can be used and 
transferred to Kazakhstan to reduce greenhouse 
gas emissions. These technologies can be 
applied by people in households (heating, power 
transmission, energy efficiency optimization of 
buildings, various energy saving systems), 
wastewater treatment (anaerobic decomposition 
process, advanced oxidation process, membrane 
technology), etc. 

All experts recently point out that in order to 
support the transition to carbon neutrality, it is 
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necessary to attract various sources of 
international public and private funding. In 
connection with the above, the results of 16 
mitigation projects implemented by local 
communities (2018-2021) are currently 
demonstrated, as described below, using 
renewable energy and EE technologies, GHG 
reduction amounted to 1,529.14 tons of CO2eq, 
reduced costs for water heating, electricity, 
heating etc. for 20-30% as average (Melikyan L., 
Inyutina L., 2021).  

Due to active cooperation between Partners 
via dialogue platforms achieved by this piloting 
the total co-financing was increased 11. 3%; the 
number of GHG emission reductions was 
increased by 48% from the planned indicators, 
thereby increasing local and global benefits 
contributing to achieving carbon neutrality by 
2060. 

3. A community-based approach to 
managing natural resources across local 
landscapes in Kazakhstan 

This approach, pioneered in Kazakhstan, is 
based on a community-driven vision of restoring 
and maintaining the productivity and resilience 
of local ecosystems, lessons learned from the 
COMDEKS program (Melikyan L., Inyutina L., 
2021), which has piloted a community-based 
landscape approach in 20 countries. The goal of 
Kazakhstan is that Community-based 
organizations are the driving force in rural 
development strategies and must take the lead in 
project planning, landscape governance, project 
execution and monitoring. 

The necessary collective action in 
Kazakhstan for adaptive management of 
resources and ecosystem processes for 
sustainable development and global 
environmental benefits is hindered by the 
organizational weaknesses of the communities 
living and working in affected landscapes to act 
strategically and collectively in building social 
and ecological resilience. 

For this purpose, the public organizations and 
NGOs were organized across rural and urban 
landscapes, supported and trained to apply their 
knowledge and administrative skills for 
individual and collective work, in particular, to 
pilot, innovate and test tools and technologies to 
increase landscape resilience. 

The definition of landscape used in the paper 
is that of a biophysical as well as cultural and 
political entity (Buck, L.E, Milder, J., 2006) with 

overarching problems of ongoing environmental 
degradation, economic production, and social 
cohesion. This allows for a coherent thematic 
approach to addressing environmental problems 
in each landscape, determined based on 
Ecological zones of Kazakhstan. Participatory 
landscape governance represents an effective 
foundation for the organization of community-
based, multi-stakeholder approaches to land and 
resource management. Multi-stakeholder groups 
included community organizations, municipal 
administrations, private sector representatives, 
research and educational centers, agricultural 
and fishing associations and other livelihood 
interests, youth and vulnerable groups. As result, 
the 7 regions (or landscapes) of Kazakhstan were 
determined for projects further implementation 
and include two broad landscapes: (a) the steppe 
landscape to include Akmola, Karaganda and 
Kostanai oblasts; and (b) the desert landscape to 
include Almaty, East Kazakhstan, Kzylorda, and 
Turkestan oblasts. 

Multi-stakeholder groups conducted 
consultations and research to define landscape 
goals, objectives and outcomes for each pilot site 
in relation to biodiversity conservation (CB) land 
degradation (LD) prevention, climate change 
mitigation and adaptation (CC). A total of 49 
projects were implemented across 7 landscapes 
in these three thematic areas including agro 
ecological practices, adaptive soil and land 
management, and livestock and fisheries 
management practices that take into account 
food security, people's access to resources 
(techniques for conserving water in conditions of 
increased salinity and drought), and the ability to 
adaptation, climate change mitigation and 
adaptation. The SGP 6 grant projects were 
selected based on community consultations to 
ensure that community-led initiatives fit GEF 
criteria and advance the strategic landscape plans 
for generating global environmental benefits 
while sustaining local level development 
benefits, in including enhanced incomes, food 
security and disaster risk reduction (Mock, 
G.2014). Below we focus only on Climate 
Change mitigation and adaptation projects.  

 
4. Climate change mitigation and 

adaptation projects, features of 
successful cases in Kazakhstan 

Here we focus only on climate change 
mitigation and adaptation projects (CC) of 
covering 16 projects, supporting different 
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activities of green initiatives (wind or 
installation of solar generators on farms, in 
protected areas and as part of community 
infrastructure; biogas plants, an integrated 
approach to generating electricity for the needs 
of the local population (mini-hydroelectric 
power plants, belt (sleeve) stations, pyrolysis 
furnaces, wind turbines, carbon sequestration 
through the restoration of natural forests 
through the efforts of communities, etc.), 
including 14 projects on energy efficiency (EE). 
The 14 EE projects were aimed at creation of 
pilot demonstration sites based on social 
facilities and educational facilities in Kostanay, 
Karaganda, Kyzylorda, East Kazakhstan and 
Akmola regions; testing innovative financial 
mechanisms to improve energy efficiency in 
multi-apartment residential buildings in the 
Karaganda region; introduction of renewable 
energy sources and increasing energy efficiency 
measures through the promotion of green 
initiatives in the Turkestan efficient 
technologies in rural areas of Almaty and East 
Kazakhstan regions. 

The expected potential avoided CO2 
emissions over the SGP6’s lifetime (2018-
2021) was 795.6 tCO2, while the completed CC 
grant projects reported the reduction of 
1,529.14 tons of CO2eq (Melikyan L., Inyutina 
L., 2021), including two EE projects in 
Karaganda region (upgrading lighting fixtures 
in 6 secondary schools and implementing an 
integrated approach to upgrading a 5-storey 
multi-apartments building (50 apartments) 
reported a reduction of 732.41 tons of CO2eq, 
which is half of the reported amount. Due to 
active cooperation between Partners via 
dialogue platforms achieved by this piloting the 
total co-financing was increased 11.3%; the 
number of GHG emission reductions was 
increased by 48% from the planned indicators. 
Thirteen new EE and RES technologies were 
tested, including the successful examples of 
replication as described below. 

• Four technologies (EE) greenhouses using 
polycarbonate, photodiode lighting, drip 
irrigation and agro-fibre) have been 
successfully replicated in a social center for 
persons with mental illnesses in the 
Michurin village, Pavlodar region (outside 
the target landscapes) based on experience 

and lessons learned of a completed grant 
project in the Akmola landscape on 
demonstrating the effectiveness of an 
integrated approach to the use of energy 
efficient technologies (including an EE 
greenhouse) in social facilities for 
vulnerable people, see below best examples 
related to Private Charitable Foundation 

"Adal Niet Astana", Astana region.  

• Two technologies, i.e., installation of 3 
energy efficient furnaces at guest houses and 
a small-scale solar station for provision of 
uninterrupted power supply in remote 
mountain rural areas of East Kazakhstan 
(outside of target steppe and desert 
ecosystems, see below best examples related 
to t NGO Boomerang, Kostanay region.  

Best examples of EE projects in Kazakhstan 

focusing on replication and sustainability: a 

successful case “Energy efficiency for social 

adaptation centres in Akmola and Kostanay 

regions”. 

• Two NGOs (Private Charitable Foundation 
“Adal Niet Astana” (Nur-Sultan city), and 
Public association “Women Ray” 
(Stepnogorsk city) implemented the so 
called network project to demonstrate 
integrated implementation of energy-saving 
practices based on 2 social rehabilitation 
facilities with further generalization, 
dissemination of project approaches based 
on social centers in other regions of the 
Republic of Kazakhstan: (1) A rehabilitation 
center for persons over 18 years of age with 
mental disabilities, in which 120 people 
undergo long-term rehabilitation (including 
85% - rural residents) and (2) A 
rehabilitation center for persons who have 
fallen into a difficult life situation 
(temporary rehabilitation is provided to 160 
people, 80 % of which are women). The 
facility includes a 40-bed hospice under the 
auspices of the Ministry of Health of the 
Republic of Kazakhstan. Strong 
partnerships with the business, public, the 
local government bodies (akimats) and 
Ministry of Labour and Social Protection of 
the Population of the Republic of 
Kazakhstan were the cornerstone of the 
approach in Akmola region 
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Figure 1: Ecological zones of Kazakhstan, 2017. 
 Source: Association for the Conservation of Biodiversity of Kazakhstan (ACBK). 

 

.  

Figure 2: Distribution of the projects by region (Kazakhstan) based on ecological zones. Source: Terminal 

Evaluation of UNDP/GEF Project: Sixth Operational Phase of the GEF Small Grants Programme in 

Kazakhstan  

 

• Another NGO Public fund “Crossroad”(in 
Kostanai city) demonstrated EE 
technologies within two Social and one 
Educational Facilities (An Energy-
efficient stove was installed and put into 
operation in the rehabilitation center for 
people with disabilities "Hachiko"; an 

automated heating station (ATP) was 
installed and put into operation in the 
building of the Public Association "Rudny 
Voluntary Society of Disabled People" and 
the building of the Kostanay Agricultural 
College; EE modernization of indoor and 
outdoor lighting was carried out in all three 
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facilities). Good interaction was achieved 
in Kostanai region with the administration 
of pilot buildings, the structures of the 
akimat of Kostanay region, the 
Department for the coordination of 
employment and social programs; GU 
“Education Department of the Akimat of 
Kostanay region, as well as with the 
regional maslikhat.  

Replication potential is supported by: 

o Capacity building: 
Akmola region: NGOs conducted exchange 
visits, with the participation of representatives 
of ministries and departments, NPP 
"Atameken" to the round table, media 
government agencies for the development and 
support of social centers for long-term 
rehabilitation in the Republic of Kazakhstan. 
2,200 people, as well as at least 220 people of 
vulnerable groups of the population received 
training; 
Kostanai region: 53 thousand of the population 
of Kostanay region informed on the progress 
and benefits of the project, including 8200 
people- through the media, 4950 -through social 
chains, 24,500 people through local TV channel 
and15 266 people, through the competition 
works of the school of Eco bloggers. As a result 
the project’s approach will cover at least 10 
social facilities of the Republic of Kazakhstan. 

o Environmental, social, Gender and 

economic impacts: 

Akmola region: At least 900 women, 800 - 
children and youth, as well as at least 220 
people of vulnerable groups of the population 
have improved living conditions through 
energy-efficient lighting, access to quality food 
(at least 20 kg of vegetables per 1 m2 are 
obtained, providing 280 people with healthy 
eating). Besides, 5 energy-saving practices 
introduced: Energy-saving technologies in 2 
greenhouses (use of solar collectors, 
photodiode lighting) reduce CO2 emissions by 
up to 70% and LED lamps in both Centers 
reduce energy consumption by up to 45%, 
reduction of CO2 emissions- by up to 10%. 7 
socially vulnerable people got new jobs. 

Kostanai region: Reduction of heat energy 
consumption - 271.2 Gcal; reduction of 
electricity consumption - 22.4 MWh; decrease 

in fossil organic fuel consumption - 70 tons of 
coal; reduction of CO2 emissions - 209.4 tons. 

o Sustainability:  

The experience of the centers of social 
adaptation has been generalized and 
disseminated among the administrative 
structures of the governmental level; similar 
activity will cover at least 10 social facilities of 
the Republic of Kazakhstan. 
 
5. Innovative features that characterise the 

success of projects in Kazakhstan 
Government of Kazakhstan in cooperation with 
Partners via SGP6 supported local initiatives to 
strengthen local community organizations and 
NGOs for implementing and replication of 
projects through: 

A. Capacity-building to allow these entities to 
develop projects, test alternatives, learn how to 
work with banks, monitor and evaluate results, 
adjust practices and techniques under the key 
principles of learning-by-doing. 

B. Multi-stakeholder dialogue platforms for 
promotion of the cooperation of participants, 
adaptive management of the projects, introduce 
innovative technologies, to apply new practices 
in the further implementation of similar projects 
throughout Kazakhstan after SPG6. 

The SGP6 supported the establishment of two 
mechanisms,  

(1) a multi-stakeholder policy platform and  

(2) a multi-stakeholder group to identify 
landscape-level objectives and monitor 
results to increase coordination among 
different groups, so that they may exchange 
experience while introducing adaptive 
management, work towards common and 
broader objectives.  

Dialogue platforms were created and 
operated to improve coordination among 
different groups so they could communicate, 
plan, capitalize on each other's comparative 
advantages and resources, and work towards 
common and broader goals. 

Through the launch of these mechanisms, the 
goal was achieved: civil society organizations 
have gained such a first experience in 
Kazakhstan: they have become the driving force 
behind rural development strategies and play a 
leading role in project planning, landscape 
management, project implementation and 
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monitoring, including in the field of Climate 
Change. 

Projects cover various focus groups: small and 
medium-sized farms, private households, 
schools, colleges, social facilities (centers for 
people with disabilities, crisis centers for 
women, centers for disabled children, etc.), the 
multi-apartment housing sector, dacha 
cooperatives, fishing associations, rural 
cooperatives, hunting islands, protected areas, 
etc.; which has made possible to demonstrate the 
efficiency of the implemented technologies at 
various sites for different focus groups. Each 
project implemented educational and 

informational work. 

C. The innovation was that for the first time in 
Kazakhstan the socially vulnerable segments of 
the population were involved in projects related 
to Climate Change, along with akimats of 
regions, the social protection departments - 
divisions of the Ministry of Labor and Protection 
and the Ministry of Health were involved in 
monitoring the project results in 2019-2020. 

D. Youth participation is reflected in seventeen 
projects (or 35% of 49), of which 10 - are energy 
efficiency projects. Youth direct beneficiaries 
were about 18000 persons in total. 

 
6. Conclusions 

1. Kazakhstan set its targets for achieving 
carbon neutrality by 2060, which in turn 
ensured the importance of developing green 
energy in the country. This transition will 
require careful development planning, 
significant financial investment, and active 
community involvement. 

2. Successful technologies, practices and 
systems from community-based initiatives 
are replicated and promoted for up-scaling by 
multi-stakeholder partnerships using 
knowledge and lessons learned from 
identifying, testing and adapting community 
innovations for landscape and resource 
management. The lessons learned showed 
that through multiple routes for supporting 
replication and up scaling of successful 

technologies, practices and systems of other 
community-based initiatives, and already 
there are several cases of replication outside 
the landscape area. 

3. Thanks to active cooperation between 
Partners through innovative dialogue 
platforms, the total co-financing of the 
project increased by 11.3%, the number of 
GHG emission reductions was increased by 
48% from the planned indicators, thereby 
having an additional effect in the form of 
local and global benefits. Enhanced 
cooperation with akimats, central 
government and development partners 
(including other international projects) 
provided a positive impact. All the facilities 
that have used the RES and EE technologies 
reduced costs for water heating, electricity, 
heating etc. for 20-30% as average. 

4.  The introduction of a pilot mechanism for 
creating dialogue platforms where civil 
society organizations, local politicians or 
collectives interacted with various partners 
and with various partners and with each 
other, along with the received relevant 
training, contributed to improving the 
effectiveness of adaptive management, 
replication of green technologies and synergy 
with regional development programs.  

5. The innovation is that civil society 
organizations have had such a first 
experience in Kazakhstan: they have become 
the driving force behind rural development 
strategies and play a leading role in project 
planning, landscape management, project 
implementation and monitoring. 

6. Expanding efforts to reach more 
communities in the regions of all segments of 
the population, including vulnerable groups 
and youth, by involving the self-employed 
population (whose share was 36.3% in 2021) 
is very important in Kazakhstan. The 
applying the presented approaches and 
methodologies for the further replication is 
relevant, really contributes to achieving goals 
in climate policy of Kazakhstan, as analyzed 
in this article. 
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Abstract 
The Meleagros system integrates advanced machine vision algorithms for fire detection. It 
is a unique two-tier data fusion scheme for better assessment of the field observations and 
utilizes open protocols and interfaces.  

The advanced technology and major innovations incorporated in the Meleagros system meet 
requirements that other systems fail to meet, offering enhanced functionality, usability and 
efficiency at lower cost. It includes video smoke and flame detection, Command & Control 
application for crisis management and a fire simulation engine that executes "parallel" 
multiple simulations for different scenarios of environmental parameters. 

The system is a suitable solution for private or public installations and can be applied in 
many domains such as forests and natural heritage monuments, plants and industrial 
facilities, warehouses, malls, monuments, vacation homes etc.  

Keywords: fire detection, crisis management, integrated system. 
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Initiative “75UN – 75 Trees UNAI SDG7” 
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Abstract 
The Initiative “75UN - 75 Trees UNAI SDG7” was the participation of the Energy Policy 
and Development Centre (KEPA), as the global hub of the United Nations Academic Impact 

(UNAI) for the 7th Sustainable Development Goal (SDG7), in the celebrations for the 75th 

anniversary of the UN foundation. The Initiative aimed at involving citizens in efforts to 

save and enhance the world's forest wealth. To this aim, KEPA addressed its invitation to 

governments, regional and local governments, all forms of legal entities, simple people and 

especially young people to plant at least 75 trees during 2020 and take care of them.  

With the support of the Organization for Economic Cooperation of the Black Sea Countries 

(BSEC) seven Member States responded to this invitation while 29 Municipalities from 

Greece with the support of the Central Union of Municipalities responded. By the end of 

2020, eleven million trees have been declared planted or were about to be planted despite 

the obvious problems of the pandemic.  

Based on the results and especially the willingness of the participants, it was decided to 

continue and upgrade the Initiative for the coming years. During the planting period 2021-

2022, KEPA completed 3.289,00 tree plantings. Once the trees grow, this number will result 

in annual capture of 74tn CO2. Purchase and transfer costs for trees and irrigation material 

were covered by the funding of Hellenic "Green Fund". Eight hundred and fifty (850) olive 

trees were sponsored by Hellenic Plants. KEPA has started preparations for the forthcoming 

planting period 2022-2023. 

 

Keywords: Tree planting, climate change, mitigation, adaptation, carbon capture. 
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