
EMERG, Volume VI, Issue 4/2020                                                ISSN 2668-7003, ISSN-L 2457-5011 

 

 

ZERO HOUR FOR CLIMATE ACTION. INTELLIGENT 

DECISION-MAKING FOR SUSTAINABLE 

MANAGEMENT OF ENERGY 

 

MOMENTUL ZERO PENTRU ACȚIUNE CLIMATICĂ. 

DECIZII INTELIGENTE PENTRU UN MANAGEMENT 

SUSTENABIL AL ENERGIEI 

 
Claudiu-Ionuț CREȚU-SÂRBU

1
 

 
Abstract: On November 29, 2019, the EU parliament declared „climate and 

environmental emergency”. The biggest challenge of humanity is happening NOW 

and is accelerating. Planet Earth in its entirety is impacted like never before. The 

ecosystems are struggling and every single living creature is affected. Greenhouse 

gas levels in the atmosphere also hit record high leading to changes in the duration 

and intensity of natural phenomena which seem to turn into real disasters. Carbon 

dioxide emissions resulting from the use of fossil fuels in economic and industrial 

activities have a drastic impact on climate change. There is a close relationship 

between urbanization, economic growth, energy demand and consumption, energy 

production, industry, transport, greenhouse gas emissions and climate change. 

Currently, this seems to be a vicious cycle that can be turned into a positive new 

paradigm by enhancing synergies among them. It is not a matter of simply changing 

anymore, it is about acting smart. In a modern world, intelligent leaders can 

successfully use super-intelligent digital technologies to reduce global greenhouse 

gas emissions. A new age of green growth is emerging through integration of 

renewables. The embedding of new technologies and artificial intelligence solutions 

in the energy infrastructure will radicalize decision-making and improve workflows, 
thus creating a new future of clean energy. 

Keywords: climate emergency, sustainable energy management, artificial 

intelligence, decision making, intelligent control 

Rezumat: Pe 29 noiembrie 2019, Parlamentul European a decretat „stare de 

urgență climatică”. Cea mai mare provocare a omenirii se întâmplă ACUM NOW și 

se accelerează. Planeta Pământ este supusă unui impact nemaintâlnit. Ecosistemele 

se luptă și fiecare creatură este afectată. Emisiile de gaze cu efect de seră au atins 

niveluri record conducând la modificări în ceea ce privește durata și intensitatea 

fenomenelor naturale care se transformă în dezastre. Emisiile de CO2 ce rezultă din 

utilizarea combustibililor fosili în activități economice și industriale au un impact 

drastic asupra climei. E o legătură strânsă între urbanizare, creștere economică, 

cerere și consum de energie, producere, industrie, transport, emisii de gaze cu efect 

de seră și schimbările climatice. Acesta pare un cerc vicios care, însă, poate fi 
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transformat într-o paradigmă nouă,  pozitivă,  prin eficientizarea sinergiilor dintre 

acestea. Nu mai este vorba doar despre schimbare, ci despre a acționa inteligent. 

Într-o lume moderna, liderii inteligenți pot folosi tehnologii digitale super-inteligente 

pentru a reduce emisiile globale de gaze cu efect de seră. O nouă eră ecologică se 

conturează acum prin integrarea regenerabilelor. Integrarea noilor tehnologii și a 

soluțiilor bazate pe inteligență artificială în infrastructura energetică va radicaliza 

procesul de decizie și va îmbunătăți procesele de operare, creând un viitor nou al 
energiei curate. 

Cuvinte cheie: urgență climatică, management sustenabil al energiei, inteligență 

artificială, proces decizional, control inteligent 

 

1. Introduction 

 

Humanity is facing the greatest challenge of all times: climate change. It’s 

happening faster than we expected; it even seems to surpass our reaction. 2019 was 

the year with several negative records related to climate change. The data provided 

by the World Meteorological Organization classified 2019 as the second hottest 

year in the history, after 2016. It also estimates that there will be a 3 up to 5 degrees 

increase in the global temperature until the end of the century as the carbon dioxide 

and green house gas emissions continue to grow. 

There is a close connection between climate and energy as the energy sector 

has an important influence on climate change. Population growth coupled with 

rapid urbanization, rising energy consumption and increase in energy production 

result in global energy-related greenhouse gas emissions that lead to climate 

change. According to IEA (2019) energy accounts for two-thirds of total 

greenhouse gas emissions. 

Urban expansion, economic and digital development translate into bigger 

energy consumption, resource extraction and land management activities. The links 

between these issues must be identified and developed and the potential 

consequences arising from such interactions must be comprehended and, 

eventually, overcome. Natural resources are not finite. The worldwide energy 

system consumes huge quantities of natural resources, such as fossil fuels (oil, coal, 

natural gas) to produce electricity and heat. These are nonrenewable resources and 

the current levels of consumption put severe pressure on their existence. 

Certainly, the energy sector is a big problem but, in the same time, a great 

solution for combating climate change. Renewables and energy efficiency measures 

could reach 90% of the required carbon reductions according to an analysis made 

by IEA (2019). All the discussions, debates, plans, measures and policies on energy 

include the climate change issue in the endeavor to create sustainable social and 

economic development and to save the planet. A global energy transition is in 

progress. Sustained by intelligent technologies, the energy sector will reveal its 

enormous potential to tackle the most pressing challenge of the moment: climate 
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change. Energy becomes a central player. We have the knowledge and tools to 

react, to overcome challenges and to improve life quality. 

. 

2. A holistic approach to energy management. Looking at the bigger 

picture 

 

Efficient and effective use of energy for reducing demand, lowering costs, 

increasing organizational performance and consumer comfort, as well as for 

reducing greenhouse gas emissions is extremely important as energy reaches every 

aspect of life. We could not imagine the modern world without energy as we could 

not imagine either a modern world destroyed by the excessive use of energy. 

Therefore, we have to be efficient at all levels: individual, organizational, 

social, political, institutional. Developing and maintaining energy efficiency means 

achieving common objectives such as sustainable economy (cost savings) and clean 

environment (reducing harmful greenhouse gas emissions). Efficient energy 

management becomes a necessity as organizations need to update themselves for 

maximum productivity and resource efficiency. 

Working holistically, with smart goals may be of great support in decision- 

making processes and, implicitly, in the energy management approach. Data-driven 

systems can foster efficient management of energy flows by observing at an 

extended level all processes (energy production, energy demand, energy 

infrastructures, energy end-users) and after interconnecting and analyzing those 

processes, such systems may issue a solution that is best fit for managers and the 

organization in their efforts to deliver maximum energy savings and to reduce 

emissions. 

 

 3. A new culture of business management. Smart decision-making for 

optimum results 

 

The role of business managers evolved together with the advance of 

artificial intelligence, data analytics, machine learning, smart metering, energy 

modelling. New technologies are available and help them make the difference. 

Organizations in the field of energy have decisive roles in tackling climate 

change. By increasing efficiency, they save money and resources and protect the 

environment. Forward-thinking managers who see the opportunities that technology 

can bring are able to adjust their strategies to the emerging possibilities. Countries 

all over the world have set ambitious targets for reducing greenhouse gas emissions 

in their efforts to approach climate change. Reducing emissions in the energy sector 

is essential in order to keep pace and to meet future energy requirements. Energy 

efficiency is changing with new digital technologies allowing process control and 

optimization. Organizations have to set new business targets and models, therefore 

managers have to think fast and smart for S.M.A.R.T. goal setting, meaning that 
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these goals are Specific, Measurable, Attainable, Relevant and Time-based. AI 

technology that focuses on business management and manages lots of data 

influences smart decisions. 

In the district heating segment for instance, which plays an important role 

in the implementation of future sustainable energy systems, there are energy 

production sources and distribution and transmission networks providing electricity 

and heat for the population and industry. Cogeneration power plants are enormous 

facilities including a lot of installations, engines, gas and steam turbines, generators 

etc. All this equipment is used for simultaneously producing electricity and heat 

and for obtaining the best energy consumption in terms of fuel used. The process 

helps both from the economic and the environmental point of view as it implies 

cost savings and pollution reduction. The district heating network includes a lot of 

pipes, substations, thermal stations that need monitoring and measuring of the 

operating parameters (flow, pressure, temperature) in order to reduce/avoid losses 

or failures and to increase performance. 

There are a lot of outputs and inputs to consider when working with so 

many installations and machinery and the focus should be on how to combine them 

so that to correctly foresee the real efficiency of the energy usage. There are a lot of 

data and variables available on the entire chain (from production, to transmission 

and, finally, to the end-user), the technical details included in the mathematical 

schemes are also very complex, so trying to compare and to combine them in order 

to find the best solution for improving performance out of a plurality of possibilities 

might be overwhelming for the manager and his team. 

Algorithms reading, learning, evaluating and analyzing floods of data are of 

great help for the manager in breaking down information silos and might ease the 

pressure of solving problems involving a high degree of complexity and uncertainty 

which otherwise would take a lot of time. The manager is able to move his attention 

to creative thinking and decisions that algorithms cannot obtain from data alone. He 

may use his time to make the most productive of it. Machine learning and big data 

perform routine tasks by making sense of incoming information, while managers 

perform more challenging tasks as strategizing. Technology is integrated in the 

decision-making process, thus augmenting manager’s capabilities to approach time-

consuming complex issues and generate efficient and effective fact- driven 

decisions. 

Considering the business accelerated pace, a redesign of the management 

system based on intelligent resources that assist managers in taking decisions 

evolves as a priority helping the organization to approach climate change. 

Companies benefit from the opportunity to improve the performance of operational 

processes and to decrease costs. 

Gartner inc. predicted that artificial intelligence and the emerging 

technologies will replace 69% of managers’ workload by 2024. 
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4. Climate Smart with Smart Energy Technologies 

 

The European Parliament declared in 2019 climate and environmental 

emergency, a symbolic declaration before the UN COP25 Climate Change which 

took place in December 2019 in Madrid, Spain. The declaration was made taking 

into account the urgency of implementing measures to drastically reduce 

greenhouse gas emissions by 2030 and reach climate neutrality by 2050 with the 

objective of limiting global warming to under 1,5 degrees C. 

11.000 scientists from 153 countries `clearly and unequivocally` declared 

in November 2019 in a paper published in the journal Bio Science of Oxford 

Academy that the entire world is facing climate emergency. 

Greenhouse gas emissions and CO2 are the main reason for global average 

temperature increase. They are correlated with energy and industrial production. 

Therefore, the new generation of smart energy business leaders open to 

learn and make predictions from big data and ready for a new vision must take the 

step forward and address climate change NOW. There is no time to loose. It is a 

sort of final call to save the planet from irreversible damage. Climate change is not 

a political issue anymore, it is a matter of cooperation at all levels. It concerns us 

individually and collectively. We must switch to low carbon and, finally, to carbon- 

free energy. The transition to renewable energy is fundamental to energy resilience 

actions. Deep decarbonisation of the energy sector will help reach the climate 

targets. Energy business leaders need to be open-minded to improve energy 

efficiency in their company’s operations, in a totally new way. Traditional methods 

are no longer available as the rapidity of change imposes new thinking and new 

ways of action. Artificial intelligence technologies may be the key to improve 

efficiency, cut emissions, take good decisions and help save the world. 

The traditional energy infrastructures were not designed to face the present 

challenges related to the energy demand and supply. Meanwhile, cities prospered 

and high level urban living came with high levels of energy use. Higher density 

livings imposes a replacement of traditional energy forms with new, modern ones. 

Smart energies and smart energy systems based on intelligent technologies are now 

available for a sustainable energy future in smart cities. The only thing to do is to 

open to technologies like artificial intelligence, machine learning, cloud computing, 

big data, neural networks which have the ability to unlock secrets held within data 

and which may be a huge support for subsequent interference and results. 

In order to be considered smart and sustainable, future energy systems have 

to use clean, affordable and reliable resources. That means integrating renewable 

energies into the system (solar, wind, hydro, geothermal, hydrogen, biomass). 

Integrated energy systems is an approach that could help a lot in solving the 

significant energy challenges and ensuring efficient use of renewable energy. 

Energy is not only about electricity. It is also about heat and transport which are 

still based on important quantities of fossil fuels responsible for large proportions 
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of energy-related CO2 emissions. According to an IEA analysis(2018), heat and 

transport together account for 80% of total final energy consumption. Creating 

synergies between electricity, heating and cooling and transportation may increase 

the system’s flexibility and balance the intermittences of renewable energy sources 

(wind, sun). 

Battery storage is an innovative technology that supports energy system’s 

reliability and smooths out fluctuations of renewables. A Mc Kinsey research 

(2017) revealed the near-term potential of energy storage and also the fact that this 

technology is already economical. Electrical grids may be easily balanced through 

battery storage in cases where there is an energy surplus for instance, because of the 

fact that the wind was more powerful than estimated. In this case, the energy 

surplus is stored in batteries instead of being injected directly into the network 

where it could lead to grid imbalance. The stored energy surplus will be used when 

the wind is weaker or still. 

The emergency energy storage is also vital in case of grid failures. This 

type of system operates independently from the grid and it can provide safe 

electricity. 

Hydrogen is another innovative renewable energy perspective that already 

revolutionizes the way energy sector operates. The costs associated with the use of 

hydrogen technologies, as well as the urgency of taking action against climate 

changes by reducing greenhouse gas emissions make of this simple element an 

important component of the green strategy for a clean transition. IRENA suggests 

in a recent report (2019) that hydrogen from renewables may be a real support for 

actions approaching energy challenges in the context of climate action solutions. 

Synthetic natural gas, biogas, biomethane and hydrogen are renewables gases. The 

existing gas infrastructures are fit for including hydrogen in energy as it can be 

injected as synthetic gas from renewables and transported through the gas network. 

Energy sector coupling brings new synergies between the electricity and natural gas 

sectors through Power-to-Hydrogen and Hydrogen-to-Gas type applications. 

Surplus renewable electricity converted could be transported or stored. 

Hybrid renewable energy systems are formed of two or more energy 

sources used together to provide energy efficiency and to balance energy supply. 

Obtaining energy from several sources is more durable and cost-effective than 

obtaining it from a single source. Usually, fossil fuels are combined with renewable 

energy sources in order to decrease the cost of electricity produced from fossil fuels 

or to balance the renewable energy intermittence. Combined with battery storage 

and intelligent digital systems, the results are even reliable. 

Hybrid renewable energy systems may be used for electricity and heat 

supply to households. Residential buildings are important energy consumers, 

especially in high density urban areas, therefore, by integrating one or more 

renewable sources into a hybrid system for electricity and heat supply may be an 

efficient solution to the clean and reliable energy supply issue. According to 
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Eurostat statistics (2019), heating of space and water represents 78,9% of the final 

energy consumed by households in Europe. This leads to a significant CO2 

footprint and high levels of greenhouse gas emissions at the level of the city. A 

smart solution to this challenge is clean heating. Power-to-heat systems are hybrid 

systems where surplus electricity from renewables can be used for supplying heat. 

The heat produced from excessive renewable energy is stored and used later when 

needed. 

Smart sector integration seems to be the only way to have deep 
decarbonisation and to successfully fulfil the energy transition. The energy 

transition  can fully succeed  within a holistic, renewable energy framework. By 
lowering energy consumption, reducing investment costs and integrating higher 

quantities of renewable energy sources in the energy mix, sector coupling is key to 
reduce carbon emissions so as to limit climate change and to fulfil the 2050 carbon 

neutral scenarios of the European Union. 
The operation of multi-source energy grids is not simple; on the contrary, it 

becomes very complex, as huge amounts of data will be available from several 
sources and they will have to be gathered and stored in order to be analysed, take 

the essence from it and produce best results. AI-driven technologies are the perfect 
support for an efficient, resilient, intelligent integrated energy system. Machine 

learning, a subset of AI, can analyse great amounts of data and offer accurate and 
deep understating so that organizations be able to make intelligent decisions and 

choices. 
AI may improve forecasts and facilitate integration of renewable energy 

sources into the existing infrastructures. These clean sources are a reliable option 
within the efforts to reduce CO2 emission from fossil fuels. The global energy 

demand is increasing together with economic development. Fossil fuels are no 

longer a valid option due to high energy consumption. Renewable energy sources 
seem to be the alternative, but their intermittent nature is a vulnerability. Weather 

changes may influence the energy flow and the power grids. Under these 
conditions, the role of AI is to make more accurate weather forecasts based on real 

time conditions having in view that traditional weather prediction models can be 
slow and, in case of sudden meteorological changes, may be inefficient. 

Several interconnected computer devices, satellites and sensors are linked 
to the grid. AI is able to collect, combine, analyse and decode massive amounts of 

past and present data coming from these sources in order to make accurate weather 
predictions for energy production balancing. An imbalanced grid (e.g. an electricity 

surplus is injected into the grid or the quantity injected is too low) may lead to 
disconnections of the power plants from the grid because of the frequency 

deviations. This implies cost-related consequences. 
AI can predict future renewable generation for smart grid’s energy output 

and is a great support for decision-making in approaching changes and fluctuations. 
With an algorithm, AI solves an important issue like forecasting renewable-based 

energy production under unpredictable circumstances. 
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Beside managing intermittency, AI can also provide high efficiency, 

security of supply and reliability. The electricity and heat networks are complex, 

critical infrastructures, so the main aim is to keep them safe in order to provide 

electricity and heat to customers without disturbances. Keeping such complex 

infrastructures in stable conditions is not simple, especially during this transition 

period which significantly changes the way electricity is generated. Algorithms 

may make precise and correct predictions and offer high support in detecting in real 

time any disruptions or interferences at the grid level or at the level of the power 

plants in terms of changing frequencies or proper operation. Data come from 

different sources  and  the  volume  is  very  high,  so  machine  learning  may  

optimize the operation process through data processing. By doing this in real time, 

they can locate the fault and the type of anomaly and then correct and diagnose it. 

Thus, the number of maintenance interventions decreases and the losses are reduced 

resulting in lower operating costs. 

The changing dynamics of the energy sector in the context of the accelerating 

energy transition and of the fight for climate protection needs intelligent reaction 

and adaptation to the new challenges. Artificial Intelligence is the main driving 

force of the energy transition. 

 

5. Findings 

 

• The largest share of global greenhouse gas emissions is the result of 

burning fossil fuels for electricity, heat and transportation. 

• Greenhouse gas emissions make the planet warmer and are a real menace 

for the environment and our way of life. Climate change is happening now and is 

accelerating. 

• Urgent action is needed to mitigate climate challenges. 

• An energy transition from fossil-based to zero-carbon is underway. The 

global energy sector is changing. A new paradigm for sustainable energy use is 

emerging. 

• Renewables are the key for clean energy economy. 

• Energy leaders are central through their strategic thinking and making 

efficient intelligent policies and decisions within the transition. 

Smart technologies like artificial intelligence, machine learning, cloud 

computing, neural networks are a solution to renewables intermittency issue and 

help energy leaders adapt to change and solve the most pressing problem of our 

time: climate change. 

 

6. Conclusions 

 

The modern world is becoming ever more complex. Traditional systems 

become obsolete and new ways of improving economy and life emerge. 
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We have prospered and evolved along the centuries, the economic and social 

progress is highly visible, the innovations and digital developments are 

unprecedented and we are heading towards solutions that will reinvent our world. 

Technological innovations in the digital field are the greatest agent of change in this 

modern reality and are happening as we are speaking. They evolve so rapidly and 

interfere with so many segments of our lives, in so very short intervals, that we are 

pushed to keep up. 

Yet, all this progress and prosperity leads to an increase of the energy 

production and consumption, thus putting pressure on the environment and the 

world we live in. There is progress versus finite resources. All signals received 

globally on the drastic climatic changes that became a real menace for the planet 

and for our health and security, determine us to think of a huge change of vision 

that should help us obtain human well-being in a sustainable way. 

It is crucial that we become aware of the complexity and adapt to manage it 

and to limit it. We need clean, affordable and sustainable energy. A complete 

change of vision and strategy is the key. Artificial intelligence, Internet of Things, 

machine learning, big data are intelligent solutions that can boost energy efficiency 

and help us meet the ambitious climate targets set to save the planet. 
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