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From the Delta to Upper 
Egypt, smart irrigation is 
changing the face of Egyptian 
agriculture... 

Smart irrigation projects have become one of the most important solutions to 
overcome water problems in different regions of the world. Many countries have 
started to apply these technologies to improve water efficiency in agriculture and 
increase productivity. Smart irrigation projects implemented in different regions 
have proven to be successful. In this regard, it is worth mentioning a smart irriga-
tion project in the city of Masdar in the United Arab Emirates, where smart irriga-
tion technologies are applied for agricultural needs using irrigation systems based 
on artificial intelligence. It uses sensors to monitor soil moisture and automatically 
determines the required amount of water according to the needs of plants. This 
project has successfully reduced agricultural water use by about 30%, helping pre-
serve water resources in a region plagued by water scarcity.

In Australia, a smart irrigation project has also been implemented in Victo-
ria: smart technology is used in urban agriculture with the Smart Watering system, 
which uses sensors to determine soil needs and weather conditions. Water is deliv-

The project is designed to help farmers and enhance  
the efficiency of the current system, which already reaches  
85% efficiency
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ered with high precision based on data collected from the sensors. The system has 
proven to reduce water losses by 60% compared to traditional systems, while also 
helping improve the quality of water used for irrigation.

Egypt is making steady strides towards the New Republic, overcoming many 
important milestones on the way to realising Egypt’s 2030 Vision, which is based 
on the digitalisation of all sectors of the state. This approach reflects the coun-
try's endeavour to simplify the delivery of services to citizens in a more efficient 
manner. As an important step towards ensuring water sustainability and increasing 
the productivity of the agricultural sector, Egypt has launched an ambitious project 
to modernise its water system and move towards smart irrigation in collaboration 
with the Government of Spain. This project aims to improve water use efficiency 
and water management in agriculture and is considered to be one of the strategic 
projects that will help significantly in coping with water scarcity and lack of water in 
some regions. The project aims to improve water efficiency in agriculture by intro-
ducing modern and smart irrigation technologies. Al Bawaba News has examined a 
project to modernise the water system and move towards smart irrigation in Egypt.

Advanced systems

The project is based on the application of advanced irrigation systems ensur-
ing the efficient use of water, which helps reduce losses and achieve maximum 
benefit from available water resources. The transition to smart irrigation also con-
tributes to improving agricultural productivity in the Delta and Upper Egypt areas, 
which are considered the most important agricultural regions in Egypt. Through 
this project, the Ministry of Water Resources and Irrigation aims to provide inno-
vative solutions that will help farmers improve water efficiency and increase crop 
production. The project is designed to enhance agricultural production in a sus-

Archive photo
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tainable manner that will contribute to Egypt's food security in the face of growing 
challenges caused by climate change.

Greater use of digitalisation to monitor and organise irrigation processes is 
one of the project's key features. With the help of modern technologies, such as 
smart devices and remote control systems, it will be possible to precisely control 
the flow of water in irrigation networks, which will permit more efficient decisions 
to be made at the right time. The project seeks to connect water management cen-
tres directly to farms, allowing farmers to track irrigation electronically and use 
water more accurately. These technologies also help simplify water management 
and boost its efficiency, which means reducing water wastage and achieving bet-
ter utilisation of limited resources. Digitalisation also provides important data that 
helps improve irrigation management at all stages of agriculture.

Sharing experiences and utilising Spanish practices

On the other hand, sharing experience with the Spanish government is an 
integral part of the project as Spain is one of the leaders in smart irrigation and 
modern agricultural technologies. Cooperation with Spanish experts involves 
knowledge transfer on best practices in irrigation including the improvement of 
modern irrigation systems, training in the use of new technologies and ways to 
activate links between water users.
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Spain also has a successful track record of improving water management in 
regions facing problems similar to those in Egypt. In addition, the project includes 
the adoption of integrated approaches to water management at the secondary 
canal level, where efforts will be made to improve coordination between farmers in 
certain regions to ensure optimal utilisation of available water. This initiative aims 
to promote the idea of cooperation and coordination between all water-related 
parties to avoid losses and achieve the best use of resources.

The project is part of a long-term plan to achieve sustainable water manage-
ment in Egypt, where strategies have been developed on how to improve water plan-
ning and management in the long term. The project focuses on measures to reduce 
water losses and promote its use in agriculture in a way that reflects sustainable 
environmental practices. It includes improving the efficiency of irrigation water and 
agricultural wastewater use, which helps relieve pressure on natural water resources. 
Emphasis is also placed on applying the principles of integrated water resources 
management, which seeks to achieve a balance between agricultural water use and 
other vital needs for these resources. The aim is to provide sustainable and innova-
tive solutions to water availability problems in different regions of Egypt.

The project's managers attach great importance to research support, working 
on the involvement of research centres and Egyptian universities in the different 
phases of the project. A number of Master's and PhD theses related to smart irriga-
tion and improved water management in agriculture have already been reviewed. 
For example, Sohag University reviewed a PhD thesis that investigated smart 
irrigation technologies and their application to improve agricultural production 
using water control technologies, and Assiut University reviewed a master's thesis 
that examined the impact of using smart systems on the efficiency of water con-
sumption in agricultural land in the regions of Upper Egypt. These studies seek to 
develop data-driven scientific solutions to improve agricultural water management 
efficiency and resource sustainability.

The project implementation plan also includes a number of activities and 
milestones that will be carried out in accordance with the established timeframe. 
In the current phase, the focus is on introducing smart water distribution systems 
on agricultural land and providing training to farmers on the effective use of these 
technologies. The subsequent phases include the development of the necessary 
infrastructure to support a digital monitoring system for the irrigation system. The 
project is expected to contribute to a quantum leap in Egypt's irrigation and agri-
cultural practices, helping improve water use efficiency, increase agricultural pro-
duction and enhance food security in the future.

Project objectives

The project to modernise the water system and shift to smart irrigation seeks 
to improve the efficient use and management of water resources with a focus on 
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enhancing agricultural productivity and food security. The project includes several 
key elements such as digital transformation, development and modernisation of 
gateways and irrigation systems. It aims to improve the efficiency of utilisation and 
management of available water resources in agriculture and to boost the produc-
tivity of the agricultural sector in the Delta and Upper Egypt regions. It also looks 
to utilise irrigation technologies and smart agricultural practices to help farm-
ers improve water use efficiency, increase crop yields and enhance food security 
through climate smart technologies. 

The benefits of a modern and smart irrigation system include increased income 
and returns, which reduces the cost of production and streamlines the use of fer-
tilisers to increase productivity, which benefits the farmer. Smart irrigation also helps 
with water distribution: water is delivered to each plant through a network of pipes. 
Smart irrigation systems improve crop quality by protecting crops from disease and 
reduce irrigation costs for the farmer. The system also tells the farmer how much 
water the land needs and what the current moisture level is. The farmer can control 
the irrigation machines automatically or manually based on the measured data.

Long-term plan

Dr Hani Sewilam, Minister of Water Resources and Irrigation, held a meeting 
to monitor the progress in implementing the project to modernise the water sys-
tem and move towards smart irrigation, which is being carried out in collaboration 
with the Government of Spain.

Sewilam pointed out that the project aims to improve the efficiency of utili-
sation and management of available water resources for agricultural purposes and 
enhance the productivity of the agricultural sector in the Delta and Upper Egypt 
regions. The project also focuses on using irrigation technologies and smart agri-
cultural practices to help farmers boost water use efficiency and crop yields, while 
also bolstering food security through climate smart technologies. 

In addition, the project ensures the promotion of digitalisation in the con-
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text of irrigation system monitoring to help farmers use resources efficiently, and 
also facilitates the continuous exchange of knowledge about Spanish irrigation 
systems.

Sewilam said the ministry has developed a long-term plan to ensure sustain-
able water management. The plan envisages exchange of experience and study of 
successful practices in water supply, in particular, Spanish experience of modern 
and smart irrigation. Another valuable asset is the Spanish experience of inter-
action between water users, which Egypt intends to utilise to address the frag-
mentation of agricultural holdings. This will strengthen the collective approach 
to water management at the secondary canal level, improve water planning and 
management, and follow the principles of integrated water resources management 
to enhance irrigation water efficiency, increase agricultural wastewater utilisation 
and preserve water quality.

Sewilam gave instructions to follow up on various activities and components 
of the project in accordance with the established work plan and the approved time-
frames for the implementation of the project components.

Development of a smart control device

Earlier, the Ministry of Water Resources and Irrigation announced the devel-
opment of a smart control device to organise the irrigation process and reduce 
water consumption to help increase crop production. This smart system can mea-
sure temperature and moisture in agricultural soil and is solar powered. It also 
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sends text messages to the farmer's mobile phone to inform him or her of the soil's 
moisture status, whether the soil is wet or dry.

If the soil is dry, the smart device sends a text message to the farmer so that 
he can take quick action. The system gives the farmer two control options: the first 
is “automatic” irrigation, where the device starts irrigating as soon as it detects dry 
soil and continues until the soil reaches saturation level, then the irrigation process 
automatically stops. The second option is manual irrigation, where the farmer con-
trols whether the irrigation process is switched on or off.

The system also has a self-diagnostic function for the control unit, sending a 
warning message when the battery is low to ensure continuous operation with-
out the need for human intervention. The device can also be programmed to send 
three text messages to three different users, either through the mobile program-
ming unit or by sending a message directly from the device to the farmer. 

Dr Diaa Al-Din Al-Qousi, Advisor to the Minister of Water Resources and 
Irrigation and former international water expert, said that the irrigation system in 
Egypt is an old system that has existed since the time of the ancient Egyptians and 
it needs to be modernised in line with modern mechanisms and tools.

Al-Qousi added in his statements to Al Bawaba News that the current situ-
ation is different both in general and in details. The old system has many short-
comings that become the cause of leakages, wastage and higher water losses due 
to filtration and aquatic plants. To reduce these losses, we need to move towards a 
modern irrigation system.

Al-Qousi said modern irrigation systems are divided into two types: spray irri-
gation and drip irrigation. The former, spray irrigation, is suitable for dense plants 
such as wheat, maize and beans, while drip irrigation is good for gardens, trees and 
vegetables.

Al-Qousi explained that the efficiency of surface irrigation is about 50%, whereas 
the efficiency of spray irrigation reaches 75%, and that of drip irrigation – 85%.
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According to Al-Qousi, there is a big problem with the fragmentation of agri-
cultural holdings. Egypt has 10 million agricultural feddans and 20 million owners, 
which includes both owners and tenants. The average land holding size in Egypt 
is about half a feddan, while modern irrigation systems require a greater agricul-
tural area. It is impractical to open a canal for every quarter of a feddan. Hence, 
there's a new approach – agricultural pooling. The whole basin is planted with the 
same crop at the same time, and water quantities and costs are distributed among 
them. Associations of water users and consumers are now being established, with 
an association responsible for water supply management being created at the level 
of each basin. Water saved due to modern irrigation system will be used for desert 
land reclamation.

 Dr Abbas Sharaki, Professor of Geology and Water Resources at Cairo Uni-
versity, spoke in an exclusive interview with Al Bawaba about the significance of 
the water system modernisation project in Egypt. He said the project is aimed at 
improving the efficiency of the country's water resources, which have been limited 
to 55.5 billion cubic metres of Nile water since the construction of the Aswan Dam 
in 1971. The project also aims to increase agricultural production to meet the needs 
of the growing population by applying the latest technological methods in agricul-
ture and irrigation.

Sharaki pointed out that the project to modernise Egypt's water system faces a 
number of challenges under existing conditions. These include an annual popula-
tion increase of 1.5 million people requiring an additional 1.5 billion cubic metres of 
water per year, climate change leading to higher temperatures and increased evap-
oration, and large-scale urbanisation with the creation of some 24 new cities. The 
situation is further complicated by the expansion of agricultural activities, includ-
ing a project to sow 1.5 million feddans and the New Delta project to cultivate 2.2 
million feddans, in addition to the previously launched national projects in Toshka, 
East Oweinat and the Es Salam Canal, covering approximately 1.5 million feddans. 
Pollution from agricultural, industrial and sanitary wastewater is increasing, requir-
ing the construction of many treatment plants, such as the El-Mahsama, Bahr 
el-Baqar and, now, the New Delta station. The depreciation of the Egyptian pound 
is putting significant pressure on the implementation, development and mainte-
nance of water projects. Additional challenges include fragmentation of agricul-
tural land in the valley and delta, low incomes of Egyptian farmers and, finally, the 
rapid filling of the Grand Ethiopian Renaissance Dam over five years reaching a 
total of 60 billion cubic metres, excluding evaporation and leakage losses.

Sharaki explained that modern irrigation techniques and the use of artificial 
intelligence help improve water use efficiency, reduce water losses and increase 
productivity, thereby somewhat reducing water scarcity, which reaches about 50%. 
This is being overcome by repeated reuse of irrigation water and also by importing 
some agricultural products such as wheat and maize.
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Since the introduction of bitcoin in 2009, a boom in cryptocurrencies was faced 
by the world partly due to the exponential growth in the value of bitcoin, as well as 
the emergence of new cryptocurrencies that, while the vast majority of them do not 
have the same impact as bitcoin, are still an indication relevant and standard use of 
this currency as investment and means of transaction.

Cryptocurrencies are becoming more popular and their turnover is growing 
as a large number of people have accumulated large sums of money through cryp-
tocurrency mining. However, few people talk about the impact they have on the 
environment, so my aim in this paper will be to evaluate these effects and propose 
measures to address them.

Before I continue, it should be clarified that as I mentioned before, there are 
many cryptocurrencies in the world today besides Bitcoin, such as Ethereum, 
Binance Coin, Tether, Cardano, and many others, however, in this paper I will focus 
on Bitcoin because this cryptocurrency and Ethereum account for more than 60% 
of the market capitalization of crypto-assets. However, while Ethereum percentage 
of power consumption is 20 to 39% of the total consumption of crypto-assets, bit-
coin percentage of consumption is 60 to 77 % (White House, 2022).

So, because of bitcoin’s higher power consumption, I will only focus on this 
cryptocurrency. This does not mean that the others do not pollute or that they are 
more environmentally friendly (with some exceptions, I will address later). The fact 
is that bitcoin is the most popular cryptocurrency that at the same time pollutes the 
environment more than others.
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First, I would like to consider the question of how this cryptocurrency is gener-
ated, which requires understanding what exactly bitcoin is and, more importantly, 
how “mining” bitcoin is performed, since it is this process that affects the environ-
ment, not the cryptocurrency itself.

Bitcoin operates through the blockchain system that consists of a decentral-
ized database acting as a sort of public financial registry. The information gener-
ated in this database is stored on multiple computers connected to each other via 
the Internet and is updated online (Iberdrola, no date).

Blockchain works “by solving complex cryptographic problems to validate 
transactions or records” (Artiga and López, 2021). This confirmation process 
is based on consensus because all users of the network have access to the same 
information, hence everyone can confirm its validity. This system allows data to be 
recorded in unique blocks of information, making it easier to retrieve and confirm 
the same at any time (Iberdrola, no date).

The structure of the blockchain includes a bitcoin mining system called Proof 
of Work (POW) that works as follows: all computers mine bitcoins to see at the same 
time who will be the first to solve one of the possible cryptographic problems set by 
the Bitcoin program, and the first person who manages to record a transaction gets 
bitcoin as a reward, and the more people competing for bitcoin, the more difficult 
problems they should solve to get more bitcoins as a reward (Iberdrola, no date).

As cryptographic tasks to be solved become more complex, there comes a 
need for computers and special equipment that consume large amounts of power 
to operate competitively (Jones, Goodkind and Berrens, 2022). At the same time, 
only one out of thousands of possible nodes will mine bitcoin, meaning that one 
computer will get the reward, the rest will only waste a large amount of power 
(Artiga and López, 2021).

There is so much power being consumed that, for example, in 2020, approxi-
mately 75.4 TWh/year was consumed for bitcoin mining. This number does not tell 
us anything, but it is very impressive when you consider that the energy consump-
tion of bitcoin mining was higher than that of entire countries such as Austria (69.9 
TWh/year) or Portugal (48.4 TWh/year) over the same period (Jones, Goodkind 
and Berrens, 2022).

One might ask: what energy sources are used to generate so much power in 
bitcoin mining? While 39% of POW is produced using renewable sources, the 
remaining 61% is produced using non-renewable energy sources such as fossil 
fuels (Jones, Goodkind and Berrens, 2022).

Bitcoin is estimated to have produced 3 to 13 million cubic tons (MT) of car-
bon between 2016 and 2018 (Krause and Tolaymat, 2018), which is equivalent to 
the emissions of small countries like Uruguay (6.51 MT), Senegal (10.68 MT) or Slo-
venia (12.47 MT) in 2020 (World Bank, no date).

Even the use of renewable energy does not protect the environment from the 
harmful bitcoin, as hydroelectricity is the most used renewable energy source in 
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bitcoin mining, but it consumes a lot of water, so that due to the evaporation of 
liquid in power generation, it is estimated that 1.65 km³ of water was lost between 
2020 and 2021, equivalent to 660,000 Olympic swimming pools (Chamanara, 
Ghaffarizadeh and Madani, 2023).

To end this essay positive, here are a number of possible measures by which 
cryptocurrency mining could be either prevented or, if this is not possible, the envi-
ronmental impact of cryptocurrency mining could be reduced.

For example, governments of major bitcoin mining nations could take 
regulatory measures to discourage cryptocurrency mining, such as raising 
power prices for individuals or companies that are mining bitcoins, impos-
ing taxes on cryptocurrency transactions, prohibiting mining for which 
non-renewable and polluting sources are used, etc. (Chamanara, Ghaffarizadeh 
and Madani, 2023).

Use of Proof of Stake system should also be encouraged. Broadly speaking, 
POS is a consensus-based system within a group of validators (who should prove 
that they own a certain amount of cryptocurrencies to be selected) chosen at ran-
dom and responsible for validating blocks in the blockchain as well as transactions 
in exchange for a commission (Investopedia, 2023).

POS is a more environmentally-friendly system because blocks are val-
idated by consensus rather than by solving a cryptographic problem as in 
the case of POW, eliminating the competition that causes so much useless 
energy to be generated. In addition, validators at POS do not need to have the 
large-scale energy-intensive equipment necessary to mine bitcoin, they only need 
to prove that they have the minimum amount of cryptocurrencies necessary to 
become validators (Investopedia, 2023).

So-called “green” cryptocurrencies based on the POS system already exist, 
so spreading this type of crypto-assets and government incentives to use them 
instead of POW-based cryptocurrencies could be another measure to mitigate the 
environmental impact of cryptocurrency mining. Examples of green cryptocurren-
cies include Cardano, Solarcoin, Nano, Algorand, and Bitgreen (Cryptomus, 2024).

In conclusion, utilizing existing and future information and communication 
technologies is not a bad thing. Nevertheless, as we can conclude from our essay, it 
is important that their use be regulated, since everything that happens in the digital 
world affects our real life in its own way and has different kinds of consequences, 
such as the environmental impact addressed in this article.
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Introduction

In the world facing increasing environmental challenges investments in environ-
ment became a priority. Global warming, depletion of natural resources, and loss 
of biodiversity affect all regions, but mostly the developing countries. These states, 
regardless of their socio-economic vulnerability, have priceless ecological wealth, 
namely unique tropical ecosystems that play a key role in global climate regulation.

According to the World Bank’s report dated January, 2025, Sub-Saharan Africa 
is forecasted to grow by 4.1% in 2025 due to the milder financial conditions and 
reduced inflation. However, development of this region is still threatened by extreme 
weather conditions that increase poverty level and slow down its economic potential.

In this context, investments in environment ensure double benefit: protection 
of our planet and promotion of sustainable and inclusive growth. Thus, such devel-
oping countries as Sub-Saharan Africa countries may turn their local problems into 
global solutions.

Problematics

1.	� How investments in environment may promote sustainable economic growth, 
especially in developing countries?

2.	� What may happen to the world economy, if environmental issues remain 
neglected?
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Supported hypotheses and arguments

1.	 Investments in environment for activation of local and global economies
- Creation of job opportunities associated with ecology and poverty reduction
Such areas associated with the environment as renewable energy sources, 

waste management, and ecosystem restoration offer vast amount of job opportu-
nities. In the Democratic Republic of Congo (DRC) projects of sustainable tropical 
forest management are aimed at the protection of natural resources, improvement 
of food security, and reduction of carbon emissions. These initiatives create thou-
sands of local jobs and transform ecological problems into the possibilities for 
social and economic development.

- Attractiveness of international investments
Due to ambitious environmental policy, developing countries may raise foreign 

capital to support innovative projects. For example, in June, 2024, DRC launched a 
project of sustainable forest management in Mayombe, Ubangi, and Mai-Ndombe, 
which demonstrates the ability of African countries to combine local development 
and environmental protection.

- Use of renewable energy sources for economic stability
Sub-Saharan Africa has exceptional potential in the area of solar, wind, and 

hydraulic energy. By supporting implementation of these projects, the region not 
only reduces its dependency on fossil fuels, but also improves resistance to global 
market volatility.

2.	 Economic and social consequences of ecological inaction
- Connection to environment and impact of migration
Lack of safety and environmental crises in DRC aggravated by the struggle 

for control over natural resources resulted in mass displacement of the population.
According to United Nations, in 2023, there were 6.8 million internally dis-

placed persons in DRC, which is the largest amount of internally displaced persons 
in Africa. This forced migration often caused by natural disasters such as floods or 
droughts aggravates social and economic tensions in migrant reception areas.

Besides, illegal use of natural resources by armed groups in areas of high bio-
diversity, such as tropical forests, promotes deforestation and loss of biodiversity. 
This illustrates the link between environmental problems and migration crises and 
highlights the urgent nature of investments in sustainable solutions to stabilize 
society and protect ecosystems.

- Increased frequency of natural disasters
According to the World Bank, increased frequency of droughts and floods in 

Sub-Saharan Africa may result in increased poverty level and destabilize the infra-
structure.

- Social and migration instability
Lack of water and food aggravated by ecological crises may cause mass migra-

tion and geopolitical conflicts.
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- Increased costs associated with depletion of natural resources
Non-sustainable use of these resources will increase production costs and 

disrupt common supply channels.
Analysis of particular solutions for investments in environment
- Afforestation and forest restoration
DRC acknowledged as the main lungs of the entire world plays a key role in 

combating deforestation and climate change. Investments in afforestation not only 
protect biodiversity, but also promote global climate regulation.

- Sustainable agriculture and waste management
Promotion of implementation of sustainable agricultural techniques improves 

soil productivity and reduces environmental impact. For example, International 
Centre for Research in Agroforestry and Biodiversity International are working on 
creation of a common seed bank in Tshopo province, DRC, to guaranty sustainable 
access to various seeds for local farmers.

- Proprietary technologies and the circular economy
Such technological innovations as green buildings and electric cars offer solu-

tions to reduce global exhausts. Besides, promotion of circular economy maximizes 
efficiency of resource usage and reduces waste of raw materials.

- International cooperation and education
Education and international cooperation are necessary to attract public atten-

tion and raise funding. In DRC, Association for Environmental Protection and Sus-
tainable Development educates young people through literary competitions, such 
as LitEco. This program attracts attention of school children to afforestation and 
forest restoration, which are two efficient solutions for the deforestation problem.

Conclusion

Investments in environment are not a mere ecological imperative, but also an 
economic and social need. Developing countries that are rich in natural resources 
can become leaders in ecological transition, if they stick to a forward-looking pol-
icy and undertake long-term initiatives.

Otherwise, ignoring of these problems may result in deep crises that threaten 
food security, social stability, and global economies. Together, through coordinated 
efforts and significant contributions, it is possible for us to build a world, in which 
people and nature coexist in harmony, guaranteeing secure future for all future 
generations.



21Investment in Environment

Environment and 
socio-economic development 
in Guatemala

Institute of Economic, Political
and Social Research for the
Construction of Peace INEPS

G
U

A
T

E
M

A
L

A

Cabrera Cano Cesar 
Augusto
Founding member

Introduction

The article presents the key elements for determination of the level of socio-
economic development of Guatemala and how it is affected by the ecological 
crisis. It discusses the issues of land use, mining, and soil degradation; defor-
estation, water pollution, river sequestration; climate change; and vulnerability 
to natural phenomena. As well as possible comprehensive solutions to over-
come the ecological crisis and strengthen socio-economic development of the 
country.

Guatemala

Guatemala, a state in Central America that is known for its ancient culture, 
the cradle of the Mayan civilization, is rich in natural resources and has excep-
tional biodiversity and ecosystems varying from tropical forests to coasts and 
volcanoes.
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Geographical location, political and administrative division

The area of the country is 108,889 square kilometers. Political and administra-
tive structure: 8 regions, 22 departments, and 340 municipalities.

Population

Four major peoples live in Guatemala: Mayans, Xincas, Garifunas and Mesti-
zos, the total number of which exceeds 14,901,296 residents, of which 6,207,503 are 
Mayans, 19,529 — Garifunas, 264,167 — Xincas, and 8,346,120 — Mestizos, 27,647 — 
Creoles or people of African descent, and 36,320 foreigners. Gender composition 
of the population: 7,237,582 men and 7,663,314 women. The population growth rate 
is 2.5 % (INE, 2018).

Expected survival at birth: 74.3 %, average period of study is 6.6 years, per cap-
ita income is 8,494, and human capital development index is 0.663. Human cap-
ital development index is lower than in Latin American and Caribbean countries 
where it is 0.766.

61.6 % of the population live in poverty or extreme poverty. They have no 
access to official jobs, public healthcare, social security, education, and housing.

Geomorphological formation of the territory
60 % of surface of Guatemala is represented by mountainous relief; Sierra 

Madre crosses the country from the West to the East, runs parallel to Pacific Ocean, 
and extends to Honduras via Cerro Oscuro. Cuchumatanes mountain range 
extends to the North from the Chixoy, or Negro, river where it gets divided into 
two parts: Verapaz mountains in the East and Cuchumatanes in the West. It is one 
of the most volcanically active countries in the world: there are 38 volcanos here. 
Due to the multiple orographic folds it is subject to constant earthquakes, volcanic 
eruptions, and earthquakes (MARN, 2009).

Ministry of Environment and Natural Resources (MARN) divides the ter-
ritory into seven regions: Pacific plains, volcanic highlands, metamorphic high-
lands, Northern limestone plateaus, Northern limestone lowlands, and Northern 
floodplains. They are divided into 14 land regions, each of which includes various 
land ecosystems in the country: wet, mountain, and dry forests; pine-oak for-
ests, thorny bushes, and mangroves. This is a country with plenty of forests and 
well-developed forestry industry. Soils are heterogeneous due to the diversity 
of geological, orographic, and lithic conditions, as well as formation processes: 
Entisols, Mollisols, Inceptisols, Vertisols, Alfisols, Andisols, Ultisols (MARN, 
2009).

Aquatic biodiversity of the country is divided into two fish habitats: Pacific 
and Caribbean. They consist of four ecoregions sharing 14 watershed ecological 
units that contain 204 riverine ecosystems and 19 stagnant or lake ecosystems 
(MARN, 2009).
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Hydrography. Mountain systems define three hydrographic slopes: the Pacific 
Ocean and the Atlantic Ocean that is divided into the Caribbean Sea and the Gulf 
of Mexico. There are multiple rivers, lakes, and lagoons of volcanic and river origin 
within the territory.

Biodiversity of the country (0.07 % of the planet’s land area) according to the 
most common approaches. Terrestrial ecosystems of the country can be grouped 
into nine biomes (Villar, 1994), 14 Holdridge life zones, and 14 terrestrial ecoregions 
(Dinerstein, et al., 1995), (MARN, 2009).

Bioregionalization of the continental shelf and coast. Marine space of Guate-
mala is divided into two districts: the Eastern Pacific Ocean and the tropical north-
western Atlantic Ocean that include marine ecoregions.

Physicochemical components correspond to the atmosphere, hydrosphere 
and lithosphere; biological components correspond to the biosphere, and social 
ones — to the sociosphere (Gallopin, 1980).

Land use

Land is the main means of production in Guatemala.
Land distribution is uneven: 98 % belong to large estates owning the most fer-

tile lands. They belong to 2 % of the population, i. e. oligarchs and bourgeoisie. 2 % 
of lands are distributed between small landownerships owned by 98 % of the pop-
ulation: Maya, Garifuna, Xinca, and poor Ladino (Mestizos).

Large estates are concentrated in the departments of Escuintla, Retalhuleu, 
Suchitepéquez, Izabal, as well as in the Polochic river valley, Alta Verapaz depart-
ment. These are fertile lands with high potential for usage; they can be cultivated 
without physical destruction of the soil 1.

Small estates are the small lots of barren land located on hills and slopes that 
are usually owned or possessed by middle-income and poor peasants. Their prod-
ucts are mainly meant for family consumption, as they are insufficient for large-
scale commercial activities.

Monoculture, mining, land degradation, and biodiversity

In recent years, monoculture production has increased in large estates. Lands are 
intensively used for sowing, growing, and harvesting of sugar cane for production of 
sugar and its derivatives, as well as African palm — for production of oils and fats. Culti-
vation of original crops such as corn, black beans, and rice for domestic consumption, 
sale, and export to Central America has been destroyed in these areas, which forces 
import of these basic food items for majority of the country’s population and weakens 
food security and economy of the country. Use of transgenic seeds has expanded.

1	  US Department of Agriculture (USDA) and Ministry of Agriculture, Livestock, and Food.
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Intensive exploitation of lands accompanied by excessive use of insecticides 
and pesticides and deforestation due to excessive logging operations cause deg-
radation of soils and their biodiversity, including loss of soil fertility that cannot 
be recovered in less than 20 years. Deforestation of Guatemala reaches 1 % a year, 
which is the highest rate in Latin America.

Open-pit mining

There is vast amount of minerals such as nickel, rare earths, jade, gold, tung-
sten, manganese, etc. within the territory of Guatemala.

The following mining companies are operating in the country: Goldcorp, 
a transnational company that operates via Montana gold exploration company and 
Marlin that mines gold in open-pit in San Marcos; Entre Mares, a mining project in 
Cerro Blanco, Jutiapa. Compañía Guatemalteca de Níquel, S.A — CGN, subsidiary 
of Solway Investment Group, is involved in mining and sale of nickel.

The Ministry of Energy and Mines approves licenses for exploration, 
extraction, production, and commercial use of oil, gold, nickel, jade, and other min-
erals. It is known that there are rare earth metals that are being mined. Contracts 
are very burdensome; companies retain 99 % of the product, and the government 
retains 1 % royalty.

At present, mining leads to incurable diseases, deterioration of living condi-
tions, environmental pollution, deforestation, contamination, and drying up of riv-
ers, lakes, and lagoons, destruction of biological diversity, as well as disappearance 
and loss of our natural resources, in other words, it leads to poverty and unhappi-
ness for the majority of the country’s population.

Hydrology

In Guatemala there are 38 rivers and their basins distributed between three 
hydrological basins: Pacific, Atlantic, and the Gulf of Mexico; 7 lakes, 49 coastal 
lagoons, 109 lagoons, 3 temporary lagoons, 7 water reservoirs. 14 out of 38 main riv-
ers are severely polluted: Villalobos, Paz, Motagua, Suchiate, Naranjo, Salamá, Ican, 
Coyolate, María Linda rivers are contaminated with plastic, solid waste, wastewa-
ter, and industrial waste.

Hydroelectric power plants

There are several hydroelectric power plants in Guatemala: Chixoy, Renace, 
Jurun Marinalá, and other.

Construction and installation of the plants caused social tensions as the gov-
ernment failed to fulfill the condition on preliminary consultations and obtaining 
of preliminary free and informed consent of the population, which was also the 
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case for mining projects carried out on the lands of indigenous peoples and mes-
tizos. Community lands are being expropriated. Besides, licenses are being issued 
without compliance with environmental and technical standards as a result of cor-
ruption activities of the ministries of environment, energy, and mining.

Electricity production with the use of river resources resulted in their embez-
zlement, due to which communities located downstream got deprived of vital 
moisture, and, in some cases, it caused severe floods. These communities are not 
getting electricity, as it is transferred to other regions and even abroad.

Solid waste management

Historically, there is no strategy of environmental protection in the country. 
There are no treatment facilities in large cities; wastewater and solid waste are 
dumped into rivers and turn into streams of sewage with time. Major rivers flow 
into lagoons, lakes, and the sea. Lakes Amatitlán and Atitlán, major tourist attrac-
tions, are contaminated with solid waste, plastic, etc. The country is lacking waste 
recycling culture, garbage monitoring system, garbage trucks, waste management 
and recycling, and landfill construction. The main dump of Guatemala “is among 
50 largest dumps in the world and 13 largest dumps in Latin America, its area is 19.3 
ha, and it receives 300,000 tons of domestic, commercial, industrial, and sanitary 
waste annually”.

It was only in early 2025 that the law on environmental protection came 
into force, and it was for the first time offered to separate organic, recyclable, 
and non-recyclable waste. There is no state policy to promote development of 
educational programs in the area of environmental protection, as well as the cul-
ture of solid waste recycling and utilization for the purpose of its processing and 
reuse.

Climate change

Poor communities, especially those residing in the inner regions of the 
country, are the most vulnerable to consequences of climate change. In recent 
years, the number of deaths and property destruction has increased due to 
more frequent natural disasters. Landslides, hill collapses, hurricanes, and trop-
ical storms are on the rise; damage from the lack of rains increased, in par-
ticular, in the Dry Corridor, where the main crops got burned due to lack of 
water; malnutrition and hunger increased due to loss of crop. Extreme poverty 
that means, in particular, lack of decent housing, forces significant groups of 
the population to live in high-risk areas, such as river banks, hilltops, and vol-
cano slopes, which exposes them to serious risks, including volcanic eruptions. 
There is no state policy in the country to prevent and mitigate consequences of 
such phenomena.



26 The Open Dialogue. The Future of the World: A New Platform  for Global Growth

56.6 % of the population in Guatemala live in poverty or extreme poverty; they 
have no access to legal jobs, public healthcare, and social security, education and 
housing. At the same time, approximately 15 families represent oligarchy and bour-
geoisie that own major means of production.

The state is dependent on the imperial policy of North America, on oligarchy, 
bourgeoisie, and generals’ junta using political structures in power and govern-
ments for their own interests.

Conclusion

Ecological crisis in Guatemala results from existence of the system that still 
combines pre-capitalist and neoliberal capitalist forms and gives preference to 
consumer goods production to meet business interests, which pertains both to the 
nascent and almost non-existent national industry and major transnational corpo-
rations continuously settling in the country without following a legal system that 
would provide for eco-friendly production and consumption.

The goal of such entrepreneurs is to gain enormous profits at any cost.
The society is historically divided into social classes; it is a deeply classist and 

racist society, in which suffering, exploitation, oppression, ethnic and cultural dis-
crimination, and alienation become more acute day by day.

According to the worldview of the Mayan ancestors, man is in unity, in a vital 
union with Mother Nature. One should focus on this view and be guided by it in the 
management process.

However, there is no willingness to develop a state policy to promote socio-
economic growth in order to meet vital human needs that would be based on 
development of the environment and technologies and support of national indus-
try, energy conservation, environmental protection, clean energy, solid waste 
recycling, wastewater treatment, and water conservation. Goods production and 
consumption should be based on protection and priority of human life.

The way out of the crisis must be comprehensive, with participation of a strong 
state and with use of a strategy of sustainable state development. Socio-economic, 
ecological, and nature conservation crisis faced by the country can be overcome 
through implementation of the Peace Agreements — the only state program that 
exists in the country. Guatemala shall fit itself into the economic pole of the global 
South. It shall become a part of new platform for global growth based on the fun-
damental principles of BRICS: consensus, fairness, and openness for the sake of 
wellbeing of mankind.

Towards comprehensive solutions

1.	� To provide material conditions for life support, growth, and socio-economic 
development of the overwhelming majority of the population by way of estab-
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lishment of an economic model that is alternative to neoliberalism in view of 
the local specifics.

2.	� To support improved ecological awareness at all levels through state educa-
tional policy.

3.	� To support creation of new laws on environmental protection and ecology; to 
strengthen and enforce existing laws.

4.	� Communities shall recover and ensure sustainable management of the forests, 
as they are the main element of terrestrial ecosystem that is the guarantee of 
human existence and development.

5.	� To support recycling and industrialization of solid waste in order to make it 
a source of income for the country.

6.	� To protect aquifers and ensure that water is suitable for human consumption.
7.	� International cooperation: establishment of allied and twinning liaisons 

between countries in order to ensure financing of programs, plans, and proj-
ects in the area of clean, renewable, and sustainable energy.
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This brief essay analyzes the reasons why 204 years after the Peruvian indepen-
dence and 32 years after the implementation of the neoliberal policies of Western 
capitalism our country has still not achieved the expected development in eco-
nomic, technological, academic, social, and cultural terms that was predicted for 
peripheral countries under the Western model based on liberal democracy after 
the Cold War.

Peru in figures

It is enough to consider some data on Peru as a whole, as well as macroeco-
nomic level data, analyzed from the perspective of the present situation of a coun-
try suffering from poverty in order to better understand the failure of the neoliberal 
model and the economic policies of liberal capitalism. The Peruvian Ministry of 
Economy and Finance reports that by December 2024, Peru’s economy has expe-
rienced accelerated growth over the past eight months, with a 3.9 % growth rate 
in June of the same year — the highest rate in three years. However, this macro-
economic growth has not resulted in poverty reduction, increased access to a food 



29Investment in Environment

basket, increased official employment, and bridging the infrastructure gaps in 
water supply, which, in my point of view, constitute the foundation for social, eco-
nomic, and human development. Let me further provide some figures demonstrat-
ing the failure of the economic system. In 2024, according to the National Institute 
of Statistics and Information (INEI), the population of Peru is 34,039,000 people, 
including 16,876,000 men (49.6 %) and 17,163,000 women (50.4 %). According to 
the Peruvian Institute of Economics, 9.8 million Peruvians are in poverty, which 
is a one-third of the entire population. According to the National Youth Secretar-
iat of the Ministry of Education, the total number of young people aged 15 to 29 
in 2023 was 7,875,000 (i. e. a  quarter of the national population). However, only 
30.9 % of them have access to higher education, which is equivalent to 2,362,000 
people. Meanwhile, 25 % of university students are in poverty, which means that 
more than half a million future professionals, politicians, and civil servants live in 
poverty, studying in universities with outdated laboratories and without access to 
advanced technologies. I believe this indicator is important because young peo-
ple are the human capital, as well as the labor and political reserve of the coun-
try. According to the Peruvian Research Institute, in 2023, 9,780,000 Peruvians 
were in monetary poverty, which means that 29 % of the population had income 
insufficient to cover the minimum consumption basket. Meanwhile, 1,922,000 
people earn less than 251 sols per month (less than 8 sols per day), which means 
they live in extreme poverty. Comparatively, the cost of a  lunch in Peru is 7 sols. 
In 2022, according to the National Institute of Statistics and Information, 58.8 % 
of employed Peruvians worked in the informal sector, without social protection, 
labor contract or stable employment. Only 26 % of the population had an offi-
cial job, registered in accordance with labor law, social insurance, benefits, and 
labor rights. In terms of gross value of production, the informal sector of the Peru-
vian economy accounts for 28 % of national monetary value. According to Alex-
andra Ames Brachowicz, head of the Policy and Governance Observatory at the 
University of the Pacific School of Public Administration, in the article published in 
2022 in “Evidencias” magazine, states as follows: “…the informal agricultural sector 
provides 23.3 % of employment at the national level; these jobs are, of course, also 
informal. In addition, it should be noted that the agricultural sector consumes the 
largest share of the labor force in the country’s economy, i. e. 27.5 % of the total quan-
tity…” In other words, only 4.2 % of agricultural activity in Peru is official, which is 
a contradiction of the neoliberal economic system, since Peru is a predominantly 
agrarian country in a historical, cultural, and economic context. According to the 
INEI, the economically active population employed in the agricultural sector at 
the regional level is concentrated in Cajamarca, Puno, and Cuzco (26.6 % of the 
total number), while Moquegua, Madre de Dios, and Tumbes represent the lowest 
proportion — 1.4 % of the total number. It should also be taken into account that 
54 % of all agricultural units are concentrated in the highlands, 31 % — in the for-
est area, and 14 % of the country’s total number — on the coast. According to data 
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published on the official website of the regional government of Cajamarca, 64 % of 
the population lives in rural areas and is engaged in agriculture, which amounts to 
900,000 residents of the region. According to the National Institute of Statistics 
and Information, the provinces with the highest percentage of rural population are 
San Miguel (90.4 %), Santa Cruz (86.1 %), and San Pablo (83.5 %). Cajamarca covers 
an area of 32,000 km². Agriculture in the region is largely self-sustaining and does 
not use rain-fed irrigation technologies, i. e. rainwater dependent. In this regard, 
Cajamarca engineer Andrés Castro, in a recent 2024 publication for the Cajamarca 
Regional Information Network, notes, “The deficit in water infrastructure is very 
significant, we do not have rainwater retention tanks. These are political decisions 
that require the involvement of the three levels of government, as well as the private 
sector and local communities. We will have more capacity to do a number of things 
if these things are done”. In this sense, we note that the lack of water infrastructure 
does not enable the development of the agricultural sector, and thus the elimina-
tion of food security gaps.

Access to water: key factor in human development

•	 �Poor access to high-quality water is a serious obstacle to the development of 
human capital. In Peru, this problem is still unresolved, despite the existence 
of government programs to reduce the gap in access to this basic and vital ser-
vice that ensures the health of the national population. This is a public policy 
set out in article No. 7 of the Political Constitution: “Everyone has the right to 
healthcare” (access to quality water guarantees health protection).

•	 �Inadequate access to water adversely affects the development of the human 
abilities of the population and directly affects health, education, and the envi-
ronment. The National Superintendency of Sanitation Services (SUNASS) 
reports that 10 % of the Peruvian population does not have access to drinking 
water, which is more than 3 million 400 thousand people. Furthermore, 23 % 
of the country’s population, which is more than 6 million Peruvians, do not 
have access to sewerage networks.

•	 �According to the National Superintendency of Sanitation Services, diarrhea 
cases are reduced by 10 % in homes connected to a water supply, and the rate 
is reduced by up to 20 % when sanitation facilities are available.

•	 �According to the Latin American Journal of Social Sciences and Humanities 
(LATAM) from the Latin American Researchers Network, issue No. 5 dated 
March 2024 titled “Social and Environmental Impact of Sanitary Sewerage 
Systems” confirms that access to potable water reduces chronic childhood 
malnutrition by 13 % by preventing acute intestinal infections. Furthermore, 
a 10 % increase in water supply coverage reduces the anemia rate in the com-
munity by 7.9 %. The situation of water access remains unfavorable in the Caja-
marca region. According to the data from the Peruvian Institute of Economics, 
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between 2022 and 2024, water and sanitation coverage increased from 27.8 % 
to 45.5 % among 1,468,000 citizens. This means that more than a half of the 
population of the Cajamarca region does not have access to water and sewer-
age, which makes the region the most disadvantaged in northern Peru in terms 
of the provision of this vital service. Analysis of the situation in rural areas of 
the Cajamarca region shows that, according to official data from the National 
Institute of Statistics and Information, only 22.5 % of rural households have 
access to water supply. Taking into account that 60 % of the region’s popula-
tion lives in rural areas, this means that approximately 352,320 (three hundred 
and fifty-two thousand three hundred and twenty) residents of the Cajamarca 
region have no access to either water or sewerage.

Conclusion. International arena. Opportunities for Peru

The twenty-first century increasingly brings us into a  post-Western world 
where neoliberal hegemony and the increasingly obsolete Westphalian nation-
state have already played their part in history, and the predatory interests of the 
Davos Forum techno-plutocracy and Anglo-Saxon capitalist hegemony are moving 
to the end. Meanwhile, after the dark night of savage capitalism, which consid-
ered South America and certainly Peru as its backyard, the light of a new century is 
now being predicted from the Cajamarca region in the new international relations 
of the BRICS countries, which at their last meeting in 2024 at the Kazan Forum 
denounced the illegal application of discriminatory economic sanctions, required 
to transform the international financial system, reorganize the World Trade Orga-
nization in order to better represent the interests of developing countries such as 
Peru. It is crucial for Peru to launch the opening of academic, political, and gov-
ernance spaces where we will discuss commercial opportunities with (Eurasian) 
countries such as the Russian Federation and Asian countries such as the People’s 
Republic of China, which are at the forefront of technological innovation and eco-
nomic, scientific, and human development. In this regard, we highlight the words 
of the General Secretary of the United Nations at the Sixteenth BRICS Forum in 
Kazan, Russia, in October 2024. He called for the acceleration of the international 
financial architecture reform, emphasizing the same point reflected in the Kazan 
statement that the current financial system does not provide many vulnerable 
countries (such as Peru) with the necessary safety net and level of support we need, 
stressing the need for a transformation that reflects the economic realities for the 
most vulnerable in the 21st century. We also emphasize the opportunity provided 
by the BRICS area to strengthen development cooperation by seeking interna-
tional cooperation to address the gaps highlighted in this paper. We are confident 
that the area, represented by me today (Cajamarca Province Municipality, the local 
government body of our country’s government), is bringing my region, Cajamarca, 
closer to the new global economic dynamics of the 21st century, which, based on 
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the ideas of a multipolar world, reflect a collective vision of a fairer world within 
the framework of a  new cultural paradigm. For us, people from the Cajamarca 
region, it is also important to seek technology transfer to our institution of higher 
education, the National University of Cajamarca, as well as student mobility with 
universities of this new paradigm of human development, which will strengthen 
the human capital of those 30 % of Peruvian young people who are the academic, 
intellectual, and labor reserve of our country. In terms of trade, Peru has a lot to offer 
this new world. Under the appropriate technological conditions, we could engage 
more than 500,000 hectares just in Cajamarca, which are currently not used for 
agriculture production due to the lack of water infrastructure and technology in 
the agricultural sector. This paper is just a sketch of the opportunities in the tech-
nological, academic, political, and administrative spheres that we are considering 
in line with the new paradigm of the BRICS countries. In this sense, our search 
for international co-operation for development is carried out from the positions 
I am currently engaged in. I am Coordinator of the Social and Human Develop-
ment Department of the Cajamarca Province Municipality, Chairman of the Inter-
national Cooperation and Foreign Trade Committee of the Cajamarca Chamber 
of Commerce, and Director of the Centre for Research for Development “Social 
Strategy” of the National University of Cajamarca. We are always eager to establish 
international relations with states in the new paradigm of a multipolar world and 
seek international co-operation for development.
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Introducing rooftop 
photovoltaic technology
as a precondition for creating 
a comfortable environment 
under climate change 
conditions 

Climate change is a challenge for all of humanity, regardless of geographical loca-
tion or level of infrastructure. Energy supply systems in large cities are no excep-
tion as they are becoming more and more vulnerable to heat waves. During such 

Rooftop solar power plants are a technology that has proven 
its effectiveness in many countries all over the globe. Solar 
energy is an extremely promising avenue for achieving low-
carbon strategy goals, and investments in rooftop photovoltaics 
help both energy systems and the urban environment in 
general to adapt to heat waves

Keywords: Rooftop solar power plants, energy system 
adaptation, heat waves
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heat waves, electricity consumption for air conditioning and ventilation increases 
dramatically1.

But there are also other factors that put additional pressure on power systems. 
Thermal power plants play the leading role in electricity generation worldwide. 
Heat waves lead to a decrease in the efficiency factor and hence to a decrease in 
the specific power generation. In addition, high temperatures tend to increase 
electricity losses in grids due to higher resistance.

In this situation, technologies based on harnessing the increasing solar energy 
potential, namely rooftop and facade solar power plants, may be a possible solution 
to the problem of increasingly prolonged heat waves.

In addition to reducing the load on the energy system, the panels placed on 
roofs and facades of buildings protect the rooms under the roofs from overheating, 
which reduces energy costs for air conditioning. Solar panels contribute to cooling 
through the following factors2:
1.	� energy conversion: the panels absorb about 20 % of the solar energy reaching 

their surface, converting it into electricity;
2.	� reflection: solar panels reflect part of the incoming energy;
3.	� heat absorption: solar panels can heat up quite strongly and then dissipate the 

energy into space;
4.	� convection: the solar panels are mounted in such a way that a certain distance 

is left between them and the surface. This gap favours the creation of an air 
flow that dissipates the heat from the roof surface.
An instrumental study using thermal imaging cameras in the city of San Diego 

(in  the United States) found that the air temperature under a  roof covered with 
solar panels can be lower than the air temperature under a sunlit roof: the air condi-
tioning demand of a building equipped with solar panels was 38 % lower compared 
to buildings with an ‘open’ roof3. Modelling of a solar panel installation in Paris has 
also shown that these panels, by shading roofs, reduce energy consumption for air 
conditioning by 12 %4.

1	� Power consumption in the UES of Russia breaks records due to hot weather [Electronic 
resource]. — 2021. — URL: https://www.so-ups.ru/news/press-release/press-release-view/
news/16336/ (accessed on 3o April 2023).

2	� Do solar panels keep your roof and attic cooler? // The Solar Nerd: интернет-портал. URL: 
https://www.thesolarnerd.com/blog/dosolar-panels-cool-your-roof/. Дата публикации: 
17.09.2021 (accessed on 3 May 2023).

3	� Dominguez A., Kleissl J., Luvall J. C. Effects of solar photovoltaic panels on roof heat transfer  / 
Solar Energy Journal. University of South Florida, USA, 2011. P. 2244–2255. URL: https://www.
sciencedirect.com/science/article/abs/pii/S0038092X11002131. The publication date: 
06.07.2011 (accessed on 3 May 2023).

4	� Solar panels reduce both global warming and urban heat island / V. Masson, M. Bonhomme, 
J.-L. Salagnac [и др.] // Frontiers: online version. URL: https://www.frontiersin.org/
articles/10.3389/fenvs.2014.00014/full. The publication date: 04.06.2014 (accessed on 3 
May 2023).
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Rooftop photovoltaics is a mature technology. According to the International 
Energy Agency, more than 60GW of solar rooftop power plants, or more than 40 % 
of the total installed solar generation capacity, were commissioned globally in 2021 
alone5. (See picture below.)

At the country level, there are also examples showing the deployment of this 
technology. In Berlin, more than 160MW of rooftop SPPs were installed as of 2022. 
Legislative initiatives to make it mandatory for new homes to be equipped with 
rooftop SPPs have been taken in the European Union and Japan. A plan to equip 
100 % of municipal buildings with rooftop SPPs was adopted in Riga. Uzbekistan 
has adopted a Green House programme to encourage the installation of SPPs of up 
to 50kW in private households.

The installed capacity of rooftop solar power plants in China is about 150 GW, 
or one-third of the total installed capacity of solar power plants (as of 2022).

Plans to install rooftop SPPs en masse have also been considered in Russia. 
For example, in 2018, the Energy Ministry’s experts came up with an idea to launch 
the programme “One million solar rooftops” in Russia6. At that point, the potential 
for the total installed peak power of rooftop power plants was estimated at 3.5GW.

5	� Evolution of annual solar PV installations and share by segmentation, 2000–2021 // URL: 
https:// www.iea.org/data-and-statistics/charts/evolutionofannual-solar-pv-installations-
and-share-bysegmentation‑2000–2021 The publication date: 01.09.2022 (accessed on 15 
February 2024).

6	� The “One million solar rooftops” program is likely to be launched in Russia // RIA Novosti: 
online version. URL: https://ria.ru/20180321/1516916168. html. The publication date: 
21.03.2018 (accessed on: 01.05.2023).

Newly commissioned installed solar generation capacity 
worldwide, by rooftop PV and conventional solar power plants.
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Conclusion

The use of rooftop and facade SPPs can be an effective complement to tra-
ditional solutions related to redundancy and manoeuvring of generating capac-
ity during heat waves. The en masse introduction of small-scale solar energy 
technology will not only improve the reliability of electricity supply in summer, but 
also make a significant contribution to the creation of a comfortable environment 
in urbanised areas in the context of a changing climate.
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Introduction

Recent decades have seen rapid development of technologies that are applied in 
various spheres of human activity. Urbanization is increasing rapidly: according 
to UN estimates, by 2050, more than 68% of the world’s population will live in 
cities. It is necessary that cities are able to cope with the consequences of nat-
ural disasters, protect and preserve human lives, as well as limit the damage and 
destruction.1 One of the interesting modern trends is creation and development of 
smart cities that use advanced technologies to improve quality of life of their res-
idents. IBM defines smart city via three key qualities — equipped, connected, and 
intelligent. Smart cities are not a mere combination of high-tech infrastructure 
and digital solutions; it is entire ecosystem that strives to optimize resource usage 
and improve safety and environmental situation. In Russia, there is also grow-
ing interest in development of smart cities, vast experience was accumulated in 
Moscow, Saint Petersburg, Kazan, and Skolkovo that are the leaders in smart sys-
tem development. Clear understanding of goals and expected results, including 
assessment of implementation efficiency, is an important aspect of the concept 
implementation.

1	�  Majority of the world’s cities highly exposed to disasters, UN DESA warns on World Cities 
Day / [Electronic resource] // United Nations. Department of Economic and Social Affairs : 
[website].
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Technological infrastructure as the basis of a smart city

The concept of smart city is based on powerful technological infrastructure. A 
system of sensors around the city collects data on various aspects of the city life: traf-
fic, environment condition, energy consumption, and even crime rate. Smart CCTV 
systems help to reduce crime rate in Seoul. Internet of things (IoT) technology enables 
collection and analysis of data from various urban systems such as transport, energy, 
and waste management. This data is then processed with the use of analytical algo-
rithms, which allows city authorities to make informed decisions. Many IoT devices 
use edge computing, which guaranties that only the most relevant and important data 
is delivered by communication network. Big Data analytics is used to analyze huge 
amounts of data collected by IoT sensors for work and subsequent optimization of 
urban systems. It is applicable to such services as preventive maintenance of urban 
infrastructure, energy consumption optimization, and emergency management. For 
example, traffic management systems can adapt to current conditions, thus, reducing 
congestion and improving overall quality of travel, as can be seen in Singapore.

Sustainable development and ecology

In addition to everyday life optimization, technologies play the key role in 
achievement of sustainable development goals. Smart cities are actively imple-
menting solutions to reduce carbon footprint and improve energy efficiency. 
Wind and solar power plants integrated in the city grid enable usage of renewable 
energy sources while smart energy metering systems help residents and busi-
ness to reduce consumption. AI is used to forecast and automate processes. In 
Amsterdam, AI helps manage energy grids, which promotes more efficient use of 
renewable energy sources.2 Such integration of technologies makes the latter more 
accessible and archaic in the context of climate change combating. In Stockholm, 
smart heating and cooling networks help to reduce CO2 emissions by 25%.

Social aspects of smart cities

However, one should not consider technologies as the sole focus of a smart 
city. Human factor is of great importance. Success of a smart city largely depends 
on the extent, to which residents participate in its development. Platforms for 
feedback and citizen participation in decision making become important tools. 
This could include surveys and special smartphone apps, using which citizens can 
report problems and suggest ideas.

2	  Smart Energy Management: A Report on Amsterdam’s Energy Efficiency Programs. / 
[Electronic resource] // Amsterdam Smart City : [website].
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Besides, one should pay attention to availability of technologies for all seg-
ments of the population. A smart city shall be inclusive and allow each resident to 
use its benefits regardless of their age, social status, and income level. This requires 
thorough consideration of public space design and accessible transport solutions. 
Such an approach makes urban management more transparent and responsive. 
This promotes formation of active civil society, where residents become not only 
consumers, but also producers of services.

Challenges on the way towards smart cities

Regardless of comprehensive benefits, implementation of smart city projects 
also face significant challenges. In the era of digitalization, issues of data security, 
privacy, and cyber threats are becoming acute. The need to create reliable informa-
tion protection systems and legislative norms regulating the use of data becomes 
a priority task for public and private entities. Development of smart cities requires 
significant investments in infrastructure and technologies. Also organizational 
barriers and lack of coordination largely hinder implementation of the smart city 
development concept.3

Thus, the use of technologies for smart city development is a multi-dimen-
sional process that involves both innovative solutions and social changes. Smart 
cities shall become not only the place of technologies’ integration, but also a living 
example of how technologies can improve quality of life, as well as create sustain-
able ecology and ensure active participation of citizens. However, it is important 
to remember that each technology requires careful implementation and consid-
eration of local conditions. To ensure successful implementation of the smart city 
concept one shall take into account multiple challenges. Smart cities are not only 
an opportunity to improve municipal governance efficiency, but also a chance to 
create more comfortable, safe, and sustainable urban environment. In the end, suc-
cessful development of smart cities will be based on a harmonious combination of 
technology, ecology, and human aspect, which will help to create better future.
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The context and proposed concept

•	 �Environmental problems such as ice melting, species extinction and a myriad 
of other problems are avalanching and catalysing one another.

•	 �The world produces 400 million tonnes of plastic, of which only 10% is recy-
clable, and by 2050 plastic production will rise to one billion tonnes per year, 
aggravating environmental pollution.

•	 Europe has set a goal to reach a zero hydrocarbon balance by 2050.
•	 Biden allocates USD 2 trillion for new energy in 2020.
•	 In 2025, Trump cancels US participation in the Paris Agreement.
•	 �China is actively moving towards alternative energy and environmental 

friendliness, recently amending its national constitution to include the con-
cept of ‘ecological civilisation’.

•	 �Russia lags behind these trends and may suffer as an outdated hydrocar-
bon-dependent economy.
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•	 �Despite the ongoing debate on environmental issues, the general trend is that 
those countries that lag behind in this area will pay ever-increasing fines for 
their irresponsible attitude to the environment and will not be able to get away 
with declarative statements and demonstrative actions.

•	 �Therefore, the only sensible way forward is to set up a long-term sustainable 
development strategy and see it not as a costly burden but as an opportunity 
for growth on a colossal scale.

•	 �Naturally, this entails quite a few many political, economic, social, scientific 
and technical challenges. 

•	 �However, it is no secret that challenges are also an opportunity for innovation, 
outstanding solutions and technological breakthroughs.

•	 �The environmental dimension offers great opportunities to improve the qual-
ity of life of citizens, initiate a new social agenda uniting all segments of the 
population, give impetus to science and innovation, create new jobs and even 
industries, tap into the country’s dormant resources and strategic advantages, 
diversify the economy and boost export potential.

Russia can lead this agenda, which is extremely relevant for the global com-
munity, thanks to its unique competences

•	 �Long-term thinking: the state has the ability to consider and implement proj-
ects over such long-term horizon that no businesses, no matter how big, can 
afford.

•	 �Availability of the institute of national projects as such
•	 �Huge production capacities and partnerships with different countries, indus-

tries and academia
•	 �Ability to manage large-scale projects and integrate different manufacturers 

into a single chain to achieve common results
•	 �Technology and innovation potential: high-skilled staff, established system, 

research base, supporting network of research institutes
•	 Higher reputation and growing influence in the world 
•	 �Financial, material and production resources of state-owned enterprises and 

banks

What is to be noted when you pick the most promising areas 

•	 �Understand global trends and estimate the outlook for environmental issues 
for a period of 50+ years

•	 Understand Russia’s unique competitive advantages in this area
•	 �Engage with the international community to identify unique Russian projects 

that have an impact on the global environment to be implemented with finan-
cial support from international partners
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•	 Focus on projects that will gather broad support nationwide

Estimation of the economic effect

•	 �Strategic long-term projects cannot always be accurately digitised because 
they can have a snowball effect, creating a plethora of additional opportuni-
ties along the way.

•	 �Yet, even the rough estimate shows that implementing such an environmen-
tal programme will generate hundreds of billions of dollars, including external 
investment.

•	 �Some examples are listed in the table below, which is by no means exhaustive 
and should be complemented through broad involvement of the public, scien-
tific and business communities as well as international partners  

Success factors

•	 Elements that are necessary to achieve the project’s goal:
•	 Public demand for environmentally friendly products, lifestyle
•	 �Local government problems related to environmental issues (water, rubbish, 

etc.)

Coast: wind and water generation
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•	 Emergence of new technologies
•	 The need for the Russian economy to be innovation-oriented
•	 Demand in Russia for export diversification 
•	 �Untapped potential of many businesses in Russia (excellent engineers, huge 

production capacities)

New projects and their impact: who, what and how

•	 �Ordinary people: they need better quality of life, healthy environment, better 
health, positive image (mainstream) and more responsible lifestyle (self-ful-
fillment). Citizens support the projects and demand for new technological 
solutions and products.

•	 �Business needs to ensure demand for its products and to leverage its produc-
tion capacities. Business provides the production base for new technologies 
and products, and (partially) finances initiatives and projects.

•	 �Local authorities: need public approval, regional and federal approval and 
funding, infrastructure and environmental improvements for their citizens, 
they provide a local regulatory framework, demand for (certain) products, 
ensure a functioning structure / framework for the success of projects and 
possibly some funding or other resources (land, buildings, etc.).

•	 �Federal government: needs economic growth, international recognition, new 
sources of exports. It provides the legal framework, demand for (certain) tech-
nologies and products at the federal level, advertising (broad information 
campaign), possibly funding and other resources.

Conclusion

The world in general, and Russia in particular, is facing on the one hand 
a colossal and exponentially growing problem related to the collapse of ecological 
systems, and on the other hand an opportunity to create new industries, innova-
tive products and sustainable solutions that will be in high demand. Russia, due to 
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many factors, including its size and geographical location, has a unique opportunity 
to become a global leader in the environmental agenda.  This will lead to the devel-
opment of innovation and technology, stimulate new industries, and harness the 
creative and intellectual potential of citizens. Such a programme will not only have 
a tremendous economic effect, but will promote Russia’s position as a participant 
in international processes, while also sending a positive and inspirational message 
to the country’s population in general and the youth in particular. 
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Sustainable energy 
communities as the 
cornerstone for social and 
economic development in 
regional livelihood systems in 
Colombia and Latin America 

The 16th BRICS Summit, held in Kazan, Russia, in October 2024, emphasised 
the importance of environmental protection and promoting equitable and sus-
tainable energy transitions. Through 12 key points, initiatives such as establishing 
the Contact Group on Climate Change and Sustainable Development, consider-
ing national circumstances in energy transitions (particularly for countries reliant 
on fossil fuels), and balancing energy security with commitments under the Paris 
Agreement were underscored. Additionally, support for the United Nations Frame-
work Convention on Climate Change (UNFCCC) was reaffirmed, along with the 
importance of biodiversity conservation through the implementation of the Kun-
ming-Montreal Global Biodiversity Framework (BRICS, 2024).

In this context, Multilateral Development Banks (MDBs) have supported ini-
tiatives such as the Just Energy Transition Partnerships (JETP), which focus on 
decarbonising economies in countries such as Indonesia, South Africa, and Viet-
nam. These platforms aim to mobilise substantial resources to foster low-carbon 
and resilient economies, emphasising equity and inclusion (MDB Climate Action 
Group, 2024). In light of global challenges, just energy transitions are increasingly 
seen as an urgent strategy for achieving sustainability goals. In this sense, proj-
ects such as energy communities in Colombia exemplify promising alternatives for 
planned territorial development, particularly in developing countries. These initia-
tives enhance community capacities and strengthen collective production chains, 
contributing to more comfortable, sustainable, and resilient living environments.

Furthermore, the Conference of the Parties to the United Nations Con-
vention on Biological Diversity (CBD COP16), held in Cali, Colombia, under the 
theme “Peace with Nature,” marked a significant milestone in the global conser-
vation agenda. The conference outlined a roadmap aimed at reducing biodiver-
sity threats, enhancing ecosystem resilience, and promoting equitable access to 

Topic: 
Creating a comfortable environment subject to climate change



48 The Open Dialogue. The Future of the World: A New Platform  for Global Growth

energy resources. Consequently, over 40 countries presented their revised and 
updated National Biodiversity Strategies and Action Plans (NBSAPs) (Conven-
tion on Biological Diversity, 2024). Colombia was notable for its Action Plan 2024-
2030, which aligns with the National Development Plan 2022-2026: “Colombia: 
World Power of Life.” The plan focuses on land-use planning centred around water 
resources and prioritises three strategic axes: 1. Conservation and sustainable use 
of biodiversity; 2. Just energy transition; and 3. Carbon neutrality (Colombian Min-
istry of Environment and Sustainable Development, 2024).

These strategic axes aim to redefine production methods and territorial plan-
ning, ensuring active involvement from local communities. Within this framework, 
the implementation of Sustainable Energy Communities is proposed as an inno-
vative model. The model fosters community ownership of territories through sus-
tainable practices and technologies, promoting comfortable, safe, and sustainable 
living environments. This essay is organised into three chapters: 1) Conceptualisa-
tion and development of energy communities in Colombia; 2) Proposal for scal-
ing up these communities across the country; and 3) Successful implementation 
experience. The conclusion emphasises that the widespread adoption of these 
communities will not only enhance local living conditions but also contribute to 
achieving global biodiversity conservation and energy transition objectives, setting 
a precedent for Latin America.

I. Energetic Communities in Colombia: the Axis of the Development of 
Regional Livelihood Systems

Energy communities, as defined by Decree 2236 of 2023, are associations of 
individuals or legal entities that cooperate in the generation, marketing, and effi-
cient use of energy. Their primary objectives include decentralising the energy 
system, expanding access to energy in vulnerable regions, and fostering collective 
self-generation using renewable energy sources.

In the context of a just energy transition, these communities not only promote 
the use of clean energy but also ensure the inclusion of vulnerable populations, 
fostering equitable distribution of benefits. Additionally, they support Colombia’s 
commitment to reducing greenhouse gas emissions by 51% by 2030 and achiev-
ing carbon neutrality by 2050, aligning with global climate goals. As one of the 
world’s most climate-vulnerable countries, ranked sixth among upper-middle-in-
come nations, Colombia faces significant challenges. The energy transition is 
vital for bridging social gaps and improving electricity access, particularly in rural 
and non-interconnected zones (ZNI). While the National Interconnected System 
(SIN) covers 47% of the territory and serves 96% of the population, ZNI regions 
account for 53% of the country and depend heavily on costly and polluting diesel 
plants. This underscores the urgent need for renewable energy solutions in these 
areas.
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Currently, half of global greenhouse gas emissions originate from fossil fuel 
sources. In Colombia, the energy mix remains heavily reliant on hydrocarbons and 
coal, necessitating a gradual shift towards renewable energy sources. Diversify-
ing the energy sector would not only decrease dependence on fossil fuels but also 
enhance the quality of life in ZNIs. This can be achieved by promoting region-spe-
cific technologies, such as solar systems along the Caribbean coast, bioenergy in 
agricultural regions, and small hydroelectric plants in the Pacific.

Therefore, a just energy transition is not merely an environmental imperative; 
it also presents an opportunity to bolster the country’s economic and social resil-
ience, ensuring sustainable and equitable development for future generations.

II. Methodology for Implementing Widespread Sustainable Energy Com-
munities Across Latin America

Latin America faces significant challenges related to environmental sustain-
ability and access to basic resources, particularly in rural areas. Despite their rich 
natural resources and cultural diversity, these regions often suffer from inadequate 
infrastructure and technology for efficient resource management. In this context, 
Sustainable Energy Communities emerge as an innovative solution. They inte-
grate energy transition with circular economy practices, fostering local develop-
ment and resilience in the face of the climate crisis.

The goal is to empower the farming community through a participatory 
approach, equipping them with tools that facilitate the adoption of knowledge and 
sustainable practices. Key objectives include optimising water usage, managing 
organic waste effectively, implementing renewable energy solutions, and promot-
ing ecological restoration. These efforts are embedded in a continuous process of 
education and training.

The shared characteristics of rural territories in Latin America enable this 
project to serve as a replicable model for other communities with similar features. 
By integrating technology, education, and community participation, it is antici-
pated that the project will not only enhance the living conditions of residents but 
also contribute to mitigating climate change and preserving local ecosystems.

General Objective: To equip farming communities with tools that facilitate 
the acquisition of knowledge about energy transition practices and circular econ-
omy principles.

Specific Objectives:
1.	� Design and install a rainwater storage system in rural villages or communities 

to promote water recirculation in local agricultural production.
2.	� Design and install a system of four biodigester bales in community green areas 

to foster a culture of optimising and utilising organic waste in food production.
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3.	� Install two solar photovoltaic lights in areas identified by the community as 
lacking adequate lighting.

4.	� Conduct three workshops focused on applying knowledge related to energy 
transition and circular economy.

5.	� Organise a one-day event for planting and ecological restoration in watershed 
environments.
The number of systems to be implemented will depend on the allocated bud-

get and the specific needs of the territories and communities involved.

Methodology
The project will be implemented through five primary phases, each aligned 

with the specific objectives outlined. Each phase will include specific activities, 
community participation, and technical monitoring to ensure effectiveness.

Phase 1: Design and implementation of a rainwater storage system
1.	� Participatory diagnosis: Host a community workshop to identify needs and 

strategic locations for rainwater harvesting.
2.	 �Technical design: Create a design tailored to the village’s topographical and 

climatic conditions, utilising local and sustainable materials.
3.	� Implementation: Construct the storage system with active community 

involvement, ensuring its proper installation and operation.
4.	� Training: Provide a practical workshop on maintaining and efficiently using 

the system.

Phase 2: Implementation of biodigester bales for organic waste
1.	� Site selection: Identify four community green areas for installing biodigester 

bales, coordinating with the Junta de Acción Comunal or their equivalent.
2.	� Construction of biodigester bales: Train the community in constructing and 

managing biodigester bales using local organic waste.
3.	� Monitoring: Set up a monitoring system to assess the efficiency of the bales in 

producing compost.

Phase 3: Installation of solar photovoltaic lights
1.	� Identification of critical areas: Conduct a participatory mapping exercise to 

identify two areas with inadequate lighting.
2.	� Installation: Install the solar lights, ensuring they are properly functioning and 

connected.
3.	� Training: Offer a workshop on basic maintenance of the lights and the bene-

fits of using solar energy.

Phase 4: Energy transition and circular economy workshops
1.	� Content design: Develop educational materials tailored to the local context, 
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emphasising energy transition and circular economy practices.
2.	� Workshop implementation: Conduct three practical and participatory work-

shops, covering topics such as efficient resource use, waste management, and 
renewable energy.

3.	� Evaluation: Use surveys and group dynamics to assess the impact of the work-
shops on the community.

Phase 5: Planting and ecological restoration day
1.	� Planning: Collaborate with the community and the Acueducto Veredal to 

identify priority areas for planting and restoration.
2.	� Execution: Organise a participatory planting day for native species, focusing 

on protecting water basins.
3.	� Follow-up: Develop a monitoring plan to assess the growth of the planted spe-

cies and their impact on ecological restoration.

Cross-cutting approach: Community participation and sustainability
•	 Inclusion: Ensure active participation from all community sectors, including 
women, youth, and older adults.
•	 Sustainability: Foster community ownership of the project to ensure its long-
term continuity.
•	 Documentation: Document each project phase to create a replicable model 
for other rural communities in Latin America.

III. First Sustainable Energy Community in Colombia: Vereda la Requilina, 
Localidad de Usme, Bogotá D.C., Colombia

Sustainable Energy Communities in rural areas represent an innovative model 
that combines energy reuse with the management of essential resources such as 
water, food, and energy. This approach fosters sustainable and resilient develop-
ment by leveraging local capabilities and reinforcing community bonds. A notable 
example is the pilot project in Vereda La Requilina (Usme, Colombia), initiated by 
the Nodo Ambiental y Acción Climática de la Red Colombiana de Líderes Juve-
niles (RedKolumbien), in collaboration with the Junta de Acción Comunal and the 
Acueducto Veredal.

The project was grounded in the circular economy, focusing on waste manage-
ment and resource utilisation, and consisted of two main components: educational 
and practical. It incorporated eight cross-cutting themes, including energy jus-
tice, social inclusion, poverty reduction, and local economic empowerment. This 
approach addressed not only the climate crisis but also broader social challenges.

Phases and Results of the Project:
1.	� Approach phase: The project began by identifying key leaders, assessing 
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territorial needs, and pinpointing potential collaborators. The community was 
then invited to participate in the project.

2.	� Planning and mapping phase: During this phase, a mapping of the territory 
was conducted to locate sustainable energy systems, and an implementation 
plan was outlined.

3.	 Systems implementation phase:
•	 Rainwater storage: Eight rainwater storage systems were installed, ben-

efiting 96 individuals by optimising water use in agricultural production.
•	 Biodigester bales: Four biodigester bales were constructed to manage 

organic waste, benefiting 64 people.
•	 Solar lights: Two solar lights were installed in areas plagued by insecurity 

issues, enhancing nighttime illumination.
•	 Workshops and planting: Three workshops were conducted on energy 

transition and circular economy, and a planting day was organised where 
102 endemic trees were planted in a water basin.

4.	� Feedback and follow-up: The project identified incorrect practices in using 
the systems, which allowed for adjustments to be made to improve their func-
tionality.
In conclusion, Sustainable Energy Communities have emerged as a transfor-

mative model for social, economic, and environmental development in Colom-
bia and Latin America. These initiatives align with global commitments such as 
the Sustainable Development Goals (SDGs), the Paris Agreement, and the Kun-
ming-Montreal Global Biodiversity Framework, providing a comprehensive solu-
tion to challenges such as the climate crisis, social inequality, and reliance on fossil 
fuels. By leveraging clean technologies, circular economy practices, and commu-
nity participation, they enhance living conditions in rural areas while contributing 
to biodiversity conservation and reducing greenhouse gas emissions.

The pilot project in Vereda La Requilina (Usme, Bogotá) demonstrated that 
integrating sustainable practices and fostering community ownership of knowl-
edge can have a profound impact. Implementing rainwater storage systems, bio-
digester bales, solar lights, and ecological restoration optimised natural resource 
use, enhanced local capacities, and promoted social equity. Additionally, training 
workshops on energy transition and circular economy empowered the community 
to become an active force for change, building resilience against environmental 
and economic challenges.

This approach highlights Sustainable Energy Communities as a pivotal model 
for a just energy transition in rural Latin America. By adapting to diverse contexts, 
these communities promote local development, bridge gaps in access to essential 
services such as electricity, and reduce reliance on fossil fuels. The experience in 
La Requilina shows that decentralising the energy system and fostering collective 
self-generation can enhance energy sovereignty and economic stability. The suc-
cess of this model is rooted in the integration of technology, education, and com-
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munity participation – essential components for ensuring long-term sustainability. 
With supportive public policies, climate finance, and strategic partnerships, this 
model can help create a more equitable and resilient future in harmony with nature.
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Preamble

In recent decades, the global economic landscape has undergone a dramatic trans-
formation. Traditional centers of economic power are shifting towards the Global 
South and East, with the BRICS nations leading this change. This evolution not 
only redefines global market trends but also presents an opportunity to harness the 
strategic potential of sustainable and environmentally responsible investments.

The contemporary era demands a delicate balance between technological 
progress, economic growth imperatives, and urgent environmental stewardship. 
Sustainability is no longer a peripheral concern; it is central to ensuring long-term 
economic resilience and human well-being. Investments in green infrastructure, 
sustainable urban development, and resource management play a crucial role in 
mitigating climate change while simultaneously driving economic expansion.

This analysis recognizes that environmental investments offer a dual ben-
efit: they bolster economic productivity and enhance quality of life. Within the 
framework of the Open Dialogue on “The Future of the World: New Platform for 
Global Growth,” this essay explores the impact of green investments in BRICS+ 
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economies, drawing insights from data analysis, predictive models, and successful 
case studies. It aims to provide actionable policy recommendations and strategic 
insights to drive sustainable growth in an increasingly interconnected world.

Core Hypothesis and Analytical Framework

This essay posits that targeted green investments in environmental infrastruc-
ture and circular economy initiatives within BRICS+ countries can serve as cat-
alysts for sustainable economic growth and social well-being. Integrating robust 
environmental policies with strategic financial and technological inputs not only 
mitigates climate risks but also generates multiplier effects across the economy.

A comparative study of BRICS+ nations highlights diverse trajectories in 
green investment. Russia is investing heavily in hydrogen and nuclear energy. 
China leads in green technology spending and operates the world’s largest carbon 
trading system. India has significantly expanded its renewable energy sector and 
is pioneering hydrogen energy innovations. Brazil leverages biofuel production, 
while South Africa is transitioning from coal through initiatives such as the Just 
Energy Transition Partnership (JETP). 

Predictive studies indicate that scaling up green investments can drive GDP 
growth by 1.5-2% annually over a decade and create 25% more jobs per unit invest-
ment compared to traditional industries. This section systematically compares 
conventional economic models with green investment approaches, assessing fac-
tors such as cost efficiency, risk management, and socio-economic benefits. While 
regulatory hurdles and market volatility pose challenges, the opportunities - rang-
ing from job creation to international collaboration - offer significant long-term 
advantages.

Economic and Social Impact Assessment

Green investments stimulate economic growth by promoting new industries 
and employment opportunities. Studies indicate that clean energy investments 
generate more jobs per unit of energy produced than fossil fuel-based industries. 
Additionally, green technologies reduce operational costs, shielding BRICS+ econ-
omies from volatile energy prices and enhancing global competitiveness. Invest-
ments in environmental projects drive innovation in energy storage, smart grids, 
and sustainable construction materials, positioning BRICS+ nations as leaders in 
the global green market.

Several real-life case studies illustrate these impacts. In Russia, the Sakhalin 
Island project is pioneering hydrogen-based solutions to drive sustainable energy 
practices. China’s Green Great Wall project, aimed at combating desertification, has 
restored millions of hectares of land while creating employment opportunities. In 
India, the Gujarat Solar Park exemplifies the country’s renewable energy ambitions, 
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providing electricity to thousands of households and reducing dependency on fossil 
fuels. Brazil’s ethanol program has significantly cut carbon emissions while strength-
ening its biofuel industry. South Africa’s JETP facilitates a smoother transition from 
coal to renewables, ensuring economic sustainability for local communities. 

Additional cases further validate the impact of green investments. Russia’s 
Arctic LNG 2 project integrates renewable energy components to enhance sus-
tainability in the energy sector. China’s Shenzhen city has successfully transitioned 
its entire public bus fleet to electric vehicles, reducing urban air pollution signifi-
cantly. India’s wind energy expansion in Tamil Nadu showcases the potential of 
wind power in reducing energy costs and dependency on fossil fuels. Brazil’s Ama-
zon Fund, aimed at preventing deforestation, has provided sustainable livelihoods 
to thousands while preserving biodiversity. South Africa’s expansion of solar farms 
in Northern Cape has reduced power shortages while creating green jobs. 

Beyond economic gains, sustainability initiatives improve public health, 
promote social inclusion, and empower communities. Clean energy and sus-
tainable infrastructure reduce pollution-related diseases and healthcare costs. 
Green projects push community-centered initiatives such as urban green spaces 
and accessible public transportation. Furthermore, integrating green technolo-
gies into urban planning enhances climate resilience and strengthens socio-eco-
nomic stability.

Policy Recommendations and Strategic Initiatives

A well-defined policy framework is essential for accelerating green invest-
ments. Establishing regulations for green finance, including green bonds and tax 
incentives, will help mobilize private capital. Public-private partnerships (PPPs) 
should be leveraged to share risks and costs, alongside the development of innova-
tion hubs to drive technological advancements.

Digital transformation will further enhance the effectiveness of green invest-
ments. AI-driven predictive maintenance can optimize renewable energy plants, 
while IoT integration can enhance real-time resource monitoring. Urban and rural 
development strategies should incorporate smart city infrastructure and sustain-
able agricultural policies to ensure a holistic approach to sustainability.

Institutional reforms and international cooperation are also pivotal. Inde-
pendent oversight bodies should ensure transparency in green investments, while 
BRICS+ knowledge-sharing platforms can facilitate best practices and collabora-
tive research.

Implementation Roadmap

The short-term phase (1-2 years) should focus on legislative reforms and pilot 
projects in renewable energy and smart cities. 



57Investment in Environment

Medium-term efforts (3-5 years) should scale up successful projects and 
deploy digital optimization systems nationwide. 

In the long term (5+ years), green investment frameworks should be fully inte-
grated into national development strategies, with continuous evaluation and adap-
tation to technological advancements.

Conclusion and Expected Outcomes

Targeted green investments serve as catalysts for economic growth, job cre-
ation, and improved social well-being in BRICS+ nations. Sustainable investments 
equip these economies with the tools to mitigate external shocks and enhances 
long-term resilience. Expected outcomes include enhanced GDP, improved qual-
ity of life through cleaner environments and better health outcomes, and broader 
community empowerment through inclusive economic participation. By prioritiz-
ing green investments, BRICS+ nations can not only ensure economic resilience 
but also lead the global transition toward a sustainable and equitable future.



58 The Open Dialogue. The Future of the World: A New Platform  for Global Growth

Climate change drives the 
green agenda but the road is 
littered with bias and error

RT
(russian.rt.com)R

U
S

S
IA

-
U

S
A

Goetz James
Broadcast Output Editor

With the so-called man-made danger of melting ice caps, rising sea levels, a global 
revolution kicked off to curb CO2 emissions.  While many nations spend on expensive 
renewable energy sources, developing countries still in their own industrial renais-
sance rely on fossil fuels. A pragmatic approach is needed to address the false prem-
ises of the green agenda and the challenges and opportunities we collectively face in 
the future.

The climate has changed for millennia. 	 (This is fact)
The climate is changing today. 		  (This is true)
The climate will change tomorrow. 		  (Nothing remains the same) 
The climate narrative should reflect reality.	� (Best to adapt to Mother 

Nature)

With the modern push to go green, it is often lost in the messaging that we 
share this world with over 8.2 billion people with individual vested interests. Each 
state has its own natural resource needs to keep its people alive, prosper and con-
tinue to develop industrial capacity. In survival mode, it is instinctive for individual 
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states to look after their own instead of collectively sacrificing opportunities for 
the sake of reducing man-made CO2 emissions that may, or may not, affect global 
temperatures. However, these priorities are often trumped by virtues that place an 
agenda ahead of the good of the people. With this in mind, it’s time to take a prag-
matic look at:
1.	 The impacts on developing economies pushed to adopt a green agenda 
2.	 The pollution shell game that shifts emissions from point A to B
3.	 The recycling practices that are meant to help the environment
4.	 The effect of man-made CO2 emissions on the climate
5.	 The past, present and future of our planet, (it’s Mother Nature’s plan)
6.	 The opportunities and solutions to deal with the effects of earth’s climate
7.	 The BRICS+ members and partners that stand to lead with a global solution

For centuries, step-by-step progress and rapid innovations have devel-
oped solutions that place heavy burdens of the past on the shoulders of modern 
machines and internal combustion engines as sprawling power plants light up our 
lives and provide the creature comforts many enjoy. The petroleum industry and 
its downstream plastic industry are part of the backbone of modern society, but not 
every nation in the world community has reaped the benefits as their industrial base 
lags decades behind and some have become the dumping grounds of the waste 
other countries look to ignore.

During this time, the ‘go green to save the environment’ campaign has pushed 
renewable energy projects like wind and solar to the forefront of the agenda with 
nations shuttering fossil fuel production and use. Aside from the fact these ‘green’ 
systems operate intermittently, their own financial and environmental costs remain 
high. From project lifespan, upkeep, recycling and geographic issues, the cost of 
this power is simply an unaffordable or unobtainable option for many states.  

So with mandates in place like the Paris Agreement that are failing, and 
pledges made at yearly climate gatherings like COP 29 coming up short, develop-
ing economies are now still expected to skip, or somehow fast forward their own 
industrial revolution and plug gigawatts full of solar, wind and hydro power into 
their grids. While the cost of renewables has come down to about par with fos-
sil fuels, the capacity is not there in terms of generation as wind, solar and hydro 
depend on specific geological and weather parameters. Nearly every nation in the 
world still relies on coal, oil, natural gas and nuclear power generation because the 
24/7 output stands as the only reliable power for global society.  Many countries are 
criticized for their total emissions output and told to make cuts. China and India for 
example are some that are singled out, but beneath the layers of numbers, you can 
see they are far from the worst offenders on a pollution per capita basis.  The world 
needs to look at this data to see where the most serial polluters are and not drive a 
narrative and lay selective blame that leaves those on top blameless.

As part of the seemingly well-intentioned… and profit driven… green agenda, 
the electric everything generation was born.  The EV revolution has made many 
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feel like they are doing their part in the fight against climate change. However, the 
smokestacks on the backend of power plants that produce the electricity are just 
out of sight. Data shows EVs cost up to 40% more to manufacture than their gas and 
diesel brethren in the next lane over with hopes this cost will come down within 
the next couple years.

While renewable energy systems are a great idea, their net effect on the envi-
ronment is questionable. Recycling solar panels is a labor and energy intensive 
task, as dismantling the complex layers is considered hazardous work and a costly 
endeavor.  With solar thermal power plants, ‘streamers’ has become a new word in 
the lexicon to describe scorched birds who can’t escape the deadly heat rays.  In 
the wind industry, millions of birds are killed yearly by the spinning blades.  The 
incessant whooping soundtrack of megawatt-size windmills lumped into farms has 
been known to make humans sick and have an effect on whales in transit.  All this 
while many projects do not end up making money or meeting the energy produc-
tion models made that are promoted before ground was broken and government 
grants and investors sink money into deals.

In the case made to go green, the petroleum industry has been vilified. From 
‘Just Stop Oil’ campaigns to others, the headline banners do not address the con-
sequences of enacting the proposed solutions. The hope to transit to all electric 
renewable energy generation and propulsion systems would leave a fraction of 
drivers on the road, and the majority in a forever queue to charge from a grid that 
cannot now, nor in the near future handle that capacity.  In turn, if it were 100% 
mandated and enacted today, society would seize, freeze and likely starve. In short, 
the human cost is not worth the virtuous dream today and more innovative strides 
are needed before this becomes possible.

The plastic industry is also in a precarious position, as we all need its products, 
but many hate to admit the reality. The industry’s public relation solution has been 
to blitz the world with a recycling campaign. However, the truth of the matter is that 
most of our single use items never see a transformation according to Greenpeace 
which says:

“Mechanical and chemical recycling of plastic waste has largely failed 
and will always fail because plastic waste is: extremely difficult to collect, virtually 
impossible to sort for recycling, environmentally harmful to reprocess, often made of 
and contaminated by toxic materials, and not economical to recycle.”

Just a fraction is actually economically viable to recycle and reuse. Take a look 
at the codes on the bottom, understand a bit more of the technological challenges 
and it becomes clear that a new policy is needed to move forward like gasification 
by turning the trash into gas with technology that currently exists.

The main driver of the climate change agenda is the claim we emit too much 
CO2 for the planet to cope with. However, we can also agree there are plenty of 
other factors associated with emission such as natural fires and volcanoes and 
others. So are we to blame for rising temperatures? The question can certainly be 
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asked but can also effectively be paired with a moment to ponder if it is realistic to 
change course from a modern society and would it be better to spend our time to 
deal with, and plan for the ramifications of a changing world. After all, as was men-
tioned above, the climate on earth has always changed, sea levels have risen and 
fallen dramatically, all long before there were millions and then billions of people 
on our planet. We can assume, with or without us, Mother Nature has a more pow-
erful plan, and we are just along for the ride that has been going on forever. 

A collective effort is needed to tackle the challenges and opportunities ahead, 
and the answer is not a deindustrialized world. There should be no hierarchy of 
interests for some nations and people to throttle down their effort that are looking 
to catch up with the most developed nations who export their waste and buy up 
carbon credits in a shell game to win green medals. While we share one planet, vast 
political and economic divides remain that keep us at polar opposites.

Today we live in a multipolar world, and this can and should be a rally cry for 
8.2 billion people to join forces for the greater good. The largest Bloc that exists 
today is the BRICS+ group of nations along with its member partners, and within 
this Bloc is an opportunity to create a roadmap for overcoming the global chal-
lenges ahead.  BRICS is not bound by a military ideology, BRICS is an economic 
centric powerhouse that has become a leading unified voice in the world, repre-
senting nations that are currently affected by extreme weather events and eroding 
coastal areas amid a changing climate. These pages in this essay are too short to 
dissect the cause of each extreme case, if they are new to the world, if they are 1 in a 
1,000-year events and how many more are likely to be on the way.  The point stands 
that we must prepare for what’s ahead and learn from, and deal with the conse-
quences. BRICS has an opportunity to carry out a mission and plan that could unite 
the world.

The essence lies in developing a plan of action. Member and partner states of 
BRICS can and should fund solutions based on remediation, reconstruction and 
prevention.  These efforts should not be based on charitable donations. Profits do 
drive the world and are a singular point that everyone can get behind. Consider 
the idea of a ‘GLOBAL SHARE’ (presented here) to represent both national and 
individual interests that can be purchased and managed via a transparent block-
chain accounting system. Applicants in need of assistance may submit propos-
als to attract the capital to remediate, reconstruct or prevent a certain outcome.  
Global shareholders may vote via a unique blockchain backed system and funds 
would be provided. This creates the establishment of a global fund to deal with the 
consequences, and more importantly, identifies real problems that can be tackled 
versus speaking about generalities that the sky is falling and rallying the world to 
drive electric cars that shift their pollution to the power plants elsewhere or recycle 
plastic that will never be recycled.

The green agenda is written upon a false basis of cause and effect. The authors 
and lobbyists look at historical events (the effect) and insert a narrative that 
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de-facto human actions are responsible (the cause) of future hypothesized events 
(the effect again). This is an unproven premise, but it has shaped actions from the 
Paris Agreement to recycling campaigns that could have for years been dealing 
with solutions today that could make the world a better cleaner place. Technology 
and practices exist today that could clean up the dirtiest areas of the planet and 
turn trash to energy (gasification) on an industrial scale. Technology and practices 
exist today that could transform fossil fuel energy to a cleaner burning industry 
(scrubbing). Technology and practices exist today that can remediate and rebuild 
past damage and protect us in the future.

It is time we take a step back and look at climate change and the green agenda 
with a new set of optics, not from a standpoint of fear and blame, but from a col-
lective view that whatever is ahead of us, we can overcome together, because each 
instance can be solved, one by one.
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The impact of human activity on the environment is by no means a recent phe-
nomenon. The effects of climate change first began to be felt at least hundreds 
of years ago, as far back as the early industrial revolutions. But it is only recently 
that we have begun to raise concerns, conduct research and develop strategies 
to combat these effects. While we often rely on technology to solve problems 
we have created, the reality is – and deep down, we understand it – that the only 
way to mitigate climate change, environmental disasters and ecosystem death 
is to change our consumption patterns and lifestyles. However, campaigns to 
raise awareness of environmental issues do not yield the desired results, as the 
interests of business, governments and local consumers are often at odds with 
each other.

Therefore, the purpose of this paper is to conceptualise the importance of 
ecosystem services as an alternative approach to understanding the environment 
that can be of interest to all economic actors (business, family, government). In 

Keywords: ecosystem services, technology, innovation, 
business, capitalism
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addition, the valuation of ecosystem services provides an opportunity to bring 
together experts from different fields of science and develop joint proposals to 
address environmental issues.

One of the first scientists to address the problems of global ecology and the 
environmental damage caused by industrial activity was Vladimir Vernadsky.1 
Despite the fact that he lived and wrote in the late 19th and early 20th centuries, 
they remain relevant today. Vernadsky developed the doctrine of the biosphere, 
which he described as “the union of all ecosystems into a single whole [...].”2His 
warnings of environmental harm were even published in the press of tsarist Russia. 
However, Europe’s urgent problems at the time, coupled with subsequent inter-
national conflicts such as the two world wars, diverted the world’s attention away 
from these crucial issues.

Later, in the 1960s, there were other scholars, such as Rachel L. Carson, author 
of Silent Spring (1962), and analytical and research organisations such as the Club 
of Rome, which was founded in 1968 and published The Limits to Growth in 1972. 
During this period, environmental issues that began to manifest themselves simul-
taneously with the emergence of numerous global social movements for peace, 
equality, sexual diversity, etc., came to the fore. These ideas were taken up by the 
United Nations in 1972 at the first World Climate Conference, which was the first 
global call for governments to address urgent environmental problems. In the fol-
lowing decades, efforts have been made to conclude binding treaties aimed at 
encouraging countries to resolve environmental issues. Examples include the 1992 
Earth Summit, the 1997 Kyoto Protocol, the 2009 Copenhagen Accord, and the 
2015 Paris Agreement.

Certainly, there are numerous actions and a wide range of councils and 
aid funds working successfully to help the most disadvantaged countries in the 
world. However, what these diplomatic efforts have in common is their failure 
to achieve their primary goal of solving environmental problems. For example, 
global warming and air pollution trends have been steadily increasing from 1972 
to 2025.3 Air pollution levels rose from 320 parts per million in 1970 to 380 
parts per million by 2008, and exceeded 400 parts per million by 2020.4 The 
average temperature increase was about 0.26°C in each decade. In this regard, 
the World Meteorological Organization (WMO) confirmed that 2024 was the 

1	  He is considered by many to be the first Russian ecologist.
2	  Valtuille Carlos M. (2022). Vladímir Ivánovich Vernadsky (1863-1945): Enciclopedista soviético 
del siglo XXI, 13 de junio de 2022, en: https://www.ecologiapolitica.info/vladimir-ivanovich-
vernadsky-1863-1945-enciclopedista-sovietico-del-siglo-xxi/ (accessed in March 2025).
3	  Turin Rodrigo (2023). Antropoceno e futuros presentes: entre regime climático e regimes de 
historicidade potenciais. Topoi (Rio J.), Rio de Janeiro, v. 24, n. 54, p. 703-724, set./dez. 2023. En: 
https://www.scielo.br/j/topoi/a/trWLrgpLgFhfBHMPHkcYFtD/?format=pdf&lang=pt (accessed in 
March 2025).
4	  Ídem.



65Investment in Environment

warmest year on record, with temperatures exceeding pre-industrial levels by 
about 1.55°C.5

On the other hand, despite continuing technological progress, there is no real 
transformation of the economy. Environmental problems have been overshadowed 
by international issues such as the war between Russia and Ukraine, the conflict 
between Israel and Hamas, and tariff wars initiated by the United States. Germany, 
the UK and other European states are buying significant amounts of oil and gas and 
have even returned to using coal to generate electricity.

John Bellamy Foster identifies two main ways in which technological advances 
can help reduce environmental impact: firstly, by minimising the amount of mate-
rials and energy required for production, and secondly, by replacing existing 
technologies with less harmful alternatives.6 He calls for a stronger focus on solar 
energy development as part of the energy transition, drawing attention to the vir-
tually inexhaustible supply of solar energy for thousands of years to come and its 
environmental friendliness. However, he emphasises that this must be accompa-
nied by more widespread technological advances. In this regard, ideas such as solar 
reflectors and panels designed to absorb solar radiation have been discussed for 
several decades now.

Yet the use of solar panels and other innovative technologies comes with cer-
tain limitations in terms of energy storage and processing. Wind farms cannot be 
deployed in all countries and are expensive to maintain. In addition, electric vehi-
cle batteries are often charged using electricity derived mainly from fossil fuels. 
Therefore, we cannot rely solely on current technological advances. As technolog-
ical innovations evolve, it is necessary to consider awareness-raising strategies, for 
example, with a focus on ecosystem services. These innovations should aim at max-
imising benefits while minimising harm from the materials produced or generated.

Ecosystem services are the benefits that people derive from natural ecosys-
tems serving as the foundation and support for life and the economy within our 
modern economic system. These benefits include essential resources such as 
water, timber, food, sunlight and oxygen. The conservation of ecosystems directly 
affects human well-being and economic activity. In a world where sustainability 
is increasingly important, understanding and valuing these services can provide 
companies with a competitive advantage. Ecosystem services are an integral part 
of both the production and consumption stages of the economic cycle, influencing 
the creation of goods and services. Human well-being directly depends on their 
conservation.

5	  The World Meteorological Organization (WMO) (2025), ‘WMO confirms that 2024 will be the 
warmest year on record, about 1.55 °C above pre-industrial levels’, 10 January 2025,https://wmo.
int/ru/media/news/vmo-podtverzhdaet-chto-2024-god-stanet-samym-teplym-godom-v-istorii-
nablyudeniy-primerno-na-155-degc (accessed in March 2025).
6	  For more information, see: Foster, John Bellamy (2000). “Capitalism’s Environmental Crisis Is 
Technology the Answer? “Ecology Against Capitalism”, Monthly Review, 1 December  2000.
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Ecosystem research and valuation play a critical role in developing profes-
sional strategies that are ethical, economically viable and innovative. For example, 
investments in waste recycling and alternative energy are examples of practical 
applications of ecosystem valuation. This approach, which has been advocated by 
Robert Costanza since 1997, is consistent with the broader Sustainable Develop-
ment Goals. Educating stakeholders on these issues and disseminating information 
can help improve cooperation between business, governments and communities. 
However, in Mexico and globally, the integration of ecosystem services into pro-
duction cycle strategies remains limited. This gap highlights the need to explore 
and recognise the importance of ecosystem services in both economic systems 
and general livelihood practices.

The first step in adopting these concepts involves studying and scientifically 
applying them in the production sphere. Environmentalists, geologists, political 
scientists, economists and others should develop strategies and solutions based 
on their professional experience.  They should also consider various ideas for their 
ethics, economic viability and innovativeness, taking into account the challenge of 
ensuring the well-being not only of human beings but also of the environment. For 
example, when a company invests in setting up facilities to recycle waste, purify 
resources, reuse materials and produce energy from alternative sources, it should 
conduct an ecosystem services assessment. Marketing can be a powerful tool in 
this regard, used for campaigns that encourage businesses to adopt environmen-
tally friendly practices and shift their focus towards sustainability.7

   It is only recently that ecosystem services have come under the spotlight. 
They were not included in the first wave of research on environmental issues in the 
late 1960s, nor were they among the priority activities of the UN in the early 1990s, 
such as the 1992 Earth Summit or the launch of the Conferences of the Parties in 
1995. This approach was brought to the forefront by Robert Costanza in 1997 in his 
article “The value of the world’s ecosystem services and natural capital”8 co-au-
thored with other researches 9 was further developed in the 2000 article “Social 
goals and the valuation of ecosystem service.”10

Therefore, incorporating this approach into academic disciplines is in line 
with broader efforts to promote sustainable development and corporate social 

7	  For more information see: Arroyo López Pilar, Carrete Lucero Lorena, Trujillo León Andrea 
(coord). (2015). La mercadotecnia verde en un contexto de conciencia ambiental en formación. 1era 
edición, Editorial Plaza y Valdés Editores. P. 257.
8	  Costanza, Robert., d’Arge, R., de Groot, R., Farber, S., Grasso, M., Hannon, B., Limburg, K., 
Naeem, S., O’Neill, R. V., Paruelo, J., Raskin, R. G., Sutton, P., y van den Belt, M. (1997) “The value of 
the world’s ecosystem services and natural capital.” Nature 387(6630): 253-260.
9	  D’Arge, R., de Groot, R., Farber, S., Grasso, M., Hannon, B., Limburg, K., Naeem, S., O’Neill, R. V., 
Paruelo, J., Raskin, R. G., Sutton, P., y van den Belt, M.
10	  Costanza, Robert (2000). “Social Goals and the Valuation of Ecosystem Service”. Ecosystems 
3: 4–10.
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responsibility. Addressing environmental challenges requires innovative think-
ing. It is essential that future professionals propose ethical and economically via-
ble sustainability strategies when creating new industries and planning marketing 
campaigns and production processes.

Companies seek to expand their market presence, build customer loyalty and 
increase profits. However, they can achieve these goals by adopting the approach 
under consideration, thereby recognising their dependence on ecosystem services 
and considering the environmental costs of their activities. For example, compa-
nies should consider how much it would cost them to produce a product if certain 
ecosystem services were unavailable, or how much they would lose due to ecosys-
tem degradation during production. These losses often exceed the benefits that 
companies can reap. Governments, in turn, should set strict rules and penalties 
and implement effective monitoring systems to create incentives for businesses to 
adopt this approach.

In conclusion, ecosystem services provide an opportunity for companies to 
differentiate themselves from competitors and contribute to environmental sus-
tainability goals. However, this requires the cooperation of two other key economic 
actors: the state and the private sector. The state must provide legal certainty and 
stability, while the private sector must consume responsibly and demand changes 
from companies that are consistent with the objective of ensuring the well-being 
of society. Education and training play a crucial role in this process, as future pro-
fessionals and entrepreneurs will be confronted with environmental challenges 
requiring the implementation of sustainable practices.
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At present, there is a large number of cities in the world that are actively 
developing in areas that are important for the country, such as industry, tech-
nology development, as well as tourism and recreational activities. Most of 
investments, innovations, and infrastructure are concentrated in cities. At 
the same time, urban development processes have been quite active recently, 
which causes overpopulation, increased levels of built-up density, and social 
tensions.

This topic is relevant due to the fact that dynamic development of economic 
and urbanistic processes in cities causes the issues of environmental safety of 
urban spaces. At the same time, the said negative phenomenon entails a num-
ber of social challenges that negatively affect the quality of life of the population, 
as well as the socio-economic development of a country in general. Besides, it is 
important to mention that almost in all BRICS countries there are cities where the 
amount of waste release to the atmosphere by industrial enterprises reaches crit-
ical levels, which does not create proper conditions for comfortable living of the 
residents. In addition, built-up density is reducing access to natural resources and 
urban microclimate is changing.
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At present, to minimize the said risks, such concepts as “green” infrastructure 
and “sustainable” urban development are becoming more relevant and popular. As 
a rule, sustainable development is a model of rational use of resources that allows 
fulfillment of vital needs of the population along with maintenance of public health 
and transfer of this trend to the next generation. In 2015, the UN General Assem-
bly defined 17 goals of sustainable development, several of which are dedicated to 
sustainable development of urban spaces. These include: goal No. 11 “Sustainable 
Cities and Communities” and goal No. 15 “Life on Land”. Besides, at present, the 
notion of ESG – environmental, social, governance – is of high relevance, which 
provides for a set of rules aimed at regulation of issues in the area of ecology, soci-
ety, and corporate governance. At present, federal government bodies are actively 
working on ESG transformation of the economy of the Russian Federation. In 
addition, ESG ranking of the regions is provisioned to motivate constituent entities 
of the Russian Federation to observe the principles of sustainable development.

Green infrastructure in urban spaces, in its turn, not only ensures attractive 
appearance of the territory but also protects against negative climatic impacts. For 
example, most surfaces in the cities are made of concrete and asphalt, which gives 
them the property of absorbing all the heat and, thus, heating of the rest of the 
urban infrastructures. At the same time, the ecosystem acts as a natural air condi-
tioner by absorbing heat, which reduces temperature and improves microclimate 
of urban spaces. Besides, it ensures partial water drainage, as plants absorb cer-
tain amount of rainwater. These effects, in their turn, positively affect public health, 
psychological condition, and overall quality of life of the population.

To improve sustainability and environmental friendliness of urban spaces, it is 
necessary, first of all, to revise approaches in the area of urban development pol-
icy of the city. In particular, a major boost to sustainable urban development could 
come from the spread of green roofing practices in multi-apartment buildings on 
40 % of the total area of their roofs and walls, as well as on urban infrastructure, 
such as bus stops. It could significantly improve the energy efficiency of residential 
premises, as well as urban infrastructure.

Besides, in my opinion, the spread of bio-drainage canals (artificial lowlands 
covered with greenery) along sidewalks and roadways in urban spaces would help 
to collect, purify, and filter rainwater. This mechanism would enable water provi-
sion to plants, as well as reduced load on urban sewerage networks. To optimize 
sewerage network operations, it is also possible to apply permeable road surfaces, 
through which rainwater would seep into the ground and get captured in the lower 
sub-layers for reuse or drainage into the network.

It is also important to develop abandoned territories by way of popularization 
of green infrastructure and to transform industrial areas into recreational spaces. 
In particular, to improve environmental friendliness and sustainability of cities, it 
is necessary to build highly environmentally friendly areas (eco-districts) in such 
areas that will include vast amount of park zones, residential buildings built from 
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environmentally friendly and energy-efficient materials with tropical greenery on 
the floors, as well as other ecosystems that help to ensure safety and high level of 
satisfaction among residents.

Thus, active development of green infrastructure is likely to lead to sustainable 
development of urban spaces and general increase in the level of socio-economic 
development of cities. At the same time, it is important to take into account the 
specifics of each territory in order to ensure harmonious and efficient interaction 
between green and common infrastructure of urban areas. Inclusion of the ecosys-
tem in urban environment will create an incentive for development of residents in 
various fields of activity.
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Introduction

In the 2030 Agenda for Sustainable Development and Our Common Agenda, it is 
recognized that a harmful anachronism exists at the heart of global policymaking, 
which is that our economic models and measurements overlook many aspects that 
sustain life and contribute to human well-being, while perversely placing dispro-
portionate value on activities that deplete the planet. The intention of the propos-
als presented in the present policy brief is not to replace gross domestic product 
but to outline a path to develop complementary metrics in which what matters to 
people, the planet and the future is more fully recognized.

Today, the world is facing catastrophic and interconnected crises – including 
climate change, deteriorating ecosystems and biodiversity loss, devastating con-
flicts and violence, increasing poverty, hunger, inequalities, unsustainable debt 
burdens and heightened costs of living – which show no sign of abating. The Sus-
tainable Development Goals are badly off-track. Gross domestic product (GDP) 
has become a proxy for how we determine value, how we measure wealth creation 
and development progress and how we allocate resources on that basis.
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As mentioned in paragraphs 38 and 39 of my report entitled “Our Common 
Agenda” (A/75/982), GDP does not account for human well-being, environmental 
sustainability, unpaid household services, such as care work, and the biased distri-
butional dimensions of economic activity. Moreover, it fails to capture the human 
and environmental destruction of some economic activities. Harmful practices, 
such as deforestation, overfishing and the burning of fossil fuels, often contribute 
to increases in GDP. To achieve the targets that we have set to address the triple 
planetary crisis and other crises, a fundamental shift in how we measure progress 
is urgently needed.

Discussions on moving beyond GDP have been under way for decades.1 These 
efforts have laid the foundation for establishing a shared language and community 
of practice to go beyond GDP. Examples of recent initiatives include: 
a) 	� The 2030 Agenda for Sustainable Development and the Sustainable Develop-

ment Goals, with their economic, social and environmental dimensions; 
b) 	� The United Nations Development Programme human development index, 

which supplements GDP with measures of well-being and agency, inequality 
and multidimensional poverty and takes into account the interconnectedness 
of socioeconomic and planetary systems;

c) 	� Gender-specific indicators across thematic areas that go beyond the Goals 
and adequately measure and compare the situation of women and men in all 
areas of life, including measures of time spent on unpaid care and domestic 
work and its distribution and economic value, along with other measures, such 
as the social and economic cost of violence against women;

d) 	� Work focused on inclusive growth and efforts to go beyond GDP undertaken 
by the Organization for Economic Cooperation and Development, the Euro-
pean Commission, the World Bank and the International Monetary Fund;

e) 	� Measures of environmental degradation and depletion, environmental and 
economic accounting and measures of inclusive or comprehensive wealth by 
the United Nations Environment Programme and the World Bank. 
Of these initiatives, the Sustainable Development Goals and their indicators, 

universally adopted by Member States, were consciously crafted to address the 
shortcomings of GDP. Indeed, the Goals and their indicators are the most compre-
hensive “Beyond GDP” framework agreed to and measured today. 

Moreover, in target 17.19 of the Goals, Member States are specifically called 
upon to build on existing initiatives to develop measurements of progress on 
sustainabledevelopment that complement GDP and support statistical capaci-
ty-building in developing countries by 2030. This call was taken up in Our Common 
Agenda and in the report of the High-level Committee on Programmes entitled 
Valuing What Counts: United Nations System-wide Contribution on Progress 
Beyond Gross Domestic Product,3 which serves as the technical foundation for 
the present policy brief. The brief is also aimed at building on ongoing processes, 
including the multi-year update of the 2008 United Nations System of National 
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Accounts4 by 2025 and the implementation of the System of Environmental-Eco-
nomic Accounting and the System of Environmental-Economic Accounting – 
Ecosystem Accounting.

Nevertheless, GDP continues to play a key role as a yardstick for providing 
international support, including in criteria for countries classified as least devel-
oped7 or eligible for support by the International Development Association,8 
leaving some countries with high vulnerabilities without access to concessional 
financing. It oversimplifies and obscures the complex needs of countries in special 
circumstances, including middle-income countries, small island developing States 
and landlocked developing countries.

 GDP emerged as a tool to address the crises of the twentieth century but fails 
to sufficiently address the environmental and social concerns of the world today. A 
number of examples are provided below: 
•	 �GDP does not account for air pollution, natural resource depletion, environ-

mental degradation and biodiversity loss. Rather, these negative externalities 
often drive increases in GDP without consideration of the broader, longer-term 
socioeconomic and environmental damage involved. Global GDP has dou-
bled since 1970, while the depletion of resources has more than tripled, with 
disastrous consequences for the natural environment. GDP contributes to the 
perception that permanent economic growth, without reference to environ-
mental and social considerations, can reasonably continue indefinitely within 
planetary boundaries.

•	 �GDP does not capture the full extent of the informal economy, such as unpaid 
care work in households, nor does it capture the social value of activities, such 
as health care, or the value of security.9 For example, unpaid care work, carried 
out largely by women, is often invisible and undervalued. This was particu-
larly pronounced during the coronavirus disease (COVID-19) pandemic, when 
women spent an estimated 512 billion hours globally doing additional unpaid 
childcare work that sustained our economies.10 

•	 �GDP does not offer a lens on distributions to identify and address inequal-
ities, including inequalities between women and men and those faced by 
refugees, migrants and minorities, nor does it account for the targeted inter-
ventions needed to address the needs of people facing intersectional forms 
of inequality. The social and environmental exclusion inherent in GDP 
perpetuates the misallocation of resources in ways that further exacerbate 
inequalities. 

•	 �As a result of serious compilation and measurement challenges, GDP still 
often insufficiently captures new economic phenomena, for example, 
digitalization and the use of free digital services, the use of crypto assets 
and the development of data. These particular issues are being addressed 
in the current discussions on the 2025 revision of the System of National 
Accounts.
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Over time, it has become clear that there are intrinsic limitations to what GDP 
can measure. It does not fully capture the complexities of the urgent challenges 
we face today. Despite these evident shortcomings, GDP continues to be used – or 
misused – as the benchmark for important national and international policy set-
tings, in particular in respect of development financing. This notably includes cri-
teria of eligibility for official development assistance and decisions on debt relief 
and concessional financing, as well as such matters as graduation from the sta-
tus of least developed country. This excessive dependence on GDP has created 
damaging bottlenecks and grave inequities in the functioning of the international 
financial architecture, with serious consequences for the sustainable development 
of all countries, in particular middle-income countries and small island developing 
States.

For that purpose, the document proposes
First,  that Member States make an explicit commitment to go beyond GDP 

by agreeing on a conceptual framework, firmly anchored in the 2030 Agenda, 
by the time that the Summit of the Future is held in 2024. The report of the High-
level Committee on Programmes provides a basis for the framework, as it draws 
on research carried out across the United Nations system and beyond, including 
discussions on GDP – its strengths, limitations and uses – and the identification 
of issues at stake to formulate a framework for the development of policies and 
metrics.

 The framework should be designed to achieve three main outcomes:11
a) 	� Well-being and agency. Putting the focus on people and promoting meaning-

ful participation to ensure that decisions reflect people’s needs and enable 
everyone to contribute to transformational change; 

b) 	� Respect for life and the planet. Safeguarding the planet and ensuring possibil-
ities for life and well-being in the future; 

c) 	� Reduced inequalities and greater solidarity. Making efforts towards a more 
equal distribution of well-being.
The framework should also be based on three additional elements to pave 

the way for transformation:
a) 	� Participatory governance and stronger institutions. Steering us towards equi-

table, inclusive and safe societal conditions in which everyone is empowered 
to participate and contribute and from which everyone can benefit safely and 
effectively (the social dimension);

b) 	� Innovative and ethical economies. Serving people and the planet through 
innovative approaches as a way to find collective solutions to our challenges, 
involving responsible and ethical actions to deliver positive outcomes that 
uphold people’s rights (the economic dimension); 

c) 	� From vulnerability to resilience. Focusing on our interaction with the natural 
and built environment to strengthen preparedness and ensure well-being in a 
context of multiple risks and uncertainties (the environmental dimension).
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Second, the political commitment to develop a conceptual framework to 
value what counts must go hand in hand with a technical and scientific process 
to develop the metrics that inform the framework.

 In this regard, the document  proposes the establishment of a high-level 
expert group of independent experts with a mandate to produce by March 2024 an 
initial value dashboard of a limited number of key indicators (ideally not more than 
10–20 indicators) that go beyond GDP. This should be presented for consideration 
by Member States in preparation for the Summit of the Future.

The aim should not be to establish a single composite indicator that goes 
beyond GDP. An indicator of everything would summarize too much and reveal 
too little to be able to adequately inform policy. Instead, It  proposes the selection 
of a set of core metrics that would be assessed, developed and selected through a 
scientific, multidisciplinary process and that would need to be:
•	 Comparable across time and countries, well-established and trusted 
•	 Country owned 
•	 Universally applicable 
•	 Able to convey strong and clear messages that are actionable and intuitive 
•	 Scientifically robust and statistically sound 
•	 �Iterative and dynamic, based on what exists, while allowing for the addition 

of new indicators, as relevant 
The methodology and process to develop these indicators should build on cur-

rent capacities and ongoing work and incorporate appropriately the results of the 
High-level Panel on the Development of a Multidimensional Vulnerability Index, 
as well as existing indices and indicators, including the Sustainable Development 
Goal indicators, the human development index and other relevant indicators that 
account for human rights and gender equality

What is the beyond GDP approach?

The Beyond GDP approach  is about developing indicators that are as clear 
and appealing as GDP, but more inclusive of environmental and social aspects of 
progress.

GDP is a useful indicator of a nation’s economic performance, and it is the 
most commonly used measure of well-being. However, it has some important 
limitations, including:  The exclusion of non-market transactions. The failure to 
account for or represent the degree of income inequality in society.

GDP includes what is spent on environmental protection, healthcare, and edu-
cation, but it does not include actual levels of environmental cleanliness, health, 
and learning. GDP includes the cost of buying pollution-control equipment, but 
it does not address whether the air and water are actually cleaner or dirtier. GDP 
includes spending on medical care, but it does not address whether life expectancy 
or infant mortality have risen or fallen. Similarly, GDP counts spending on educa-
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tion, but it does not address directly how much of the population can read, write, or 
do basic mathematics.

Beyond GDP indicators refers to alternative economic indicators that do not 
place economic growth as the most important variable in assessing a country’s 
progress. Beyond GDP indicators are inclusive of other aspects of development, 
such as, environmental and social

Precisely because of this,GDP is not, on its own, an adequate gauge of a coun-
try’s development. Development is a multi-dimensional concept, which includes 
not only an economic dimension, but also involves social, environmental, and 
emotional dimensions.

Some examples of general index that had been developed recently

HDI — Human DevelopmentIndex.
HPI — Human PovertyIndex.
Multidimensional PovertyIndex.

Produced by the UN Development Programme in 1990, the first Human 
Development Report outlined a new approach to development, focused on peo-
ple and their opportunities rather than economic growth alone. The Human Devel-
opment Index (HDI) was introduced as a way to quantify this approach. Nearly 30 
years later, the Sustainable Development Goals have rekindled discussions on how 
we measure progress. Does the Index offer a way forward?

The HDI framework comprises three indices:
•	 �Life Expectancy Index, based on life expectancy at birth. The index is 1 

when it is 85 years and 0 when it is 20 years.
•	 �Education Index, based on mean years of schooling (15 is the projected 

maximum for 2025) and expected years of schooling (18 is the projected 
maximum – this is the equivalent of achieving a postgraduate degree in 
most countries).

•	 �Income Index, based on Gross National Income (GNI) per capita by Pur-
chasing Power Parity (PPP), which considers exchange rates and inflation 
adjustments when determining individual wealth. The index is 1 when GNI 
per capita is US$75,000 or above, and 0 when it is US$100.
Together, these three indices provide an indication of a person’s capabili-

ties and wellbeing. They provide a richer picture of progress than gross domes-
tic product (GDP), which relates to a country’s wealth, or even GDP per capita, 
which tells us something about an individual’s means but nothing about their life 
outcomes.

Of course, the HDI has its limitations. It omits several factors that can have a 
significant influence on quality of life, such as environmental degradation. Indus-
trial pollution and deforestation, for example, can lead to complex health problems 
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(e.g. lymphatic filariasis) or mental health conditions that do not necessarily have 
an impact on mortality rates but which can severely impair one’s mobility or quality 
of living.

The HDI could serve as a reference point for new indices as we move towards 
understanding human development in a more comprehensive and capabilities-fo-
cused way.

Why should we encourage a Process  Beyond Gross Domestic Product?
With their emphasis on leaving no one behind, it is clear that the SDGs will 

require a deeper understanding of development outcomes on the ground. How-
ever, as the framework swells in complexity – with 17 goals, 169 targets and even 
more indicators – there is also a need for a simple way to measure progress.

Over a 15-year timeframe, the HDI did a better job than GDP of capturing what 
progress is being achieved. It reflects a more nuanced understanding of human 
development while being simple enough to remain inclusive: unlike other more 
complex indices, the HDI is based on data that is likely to have been collected in 
many countries for a number of years.

Despite this, most countries still use GDP to assess standard of living and 
‘development’, and it is easy to understand why. GDP is a measurement developed 
in the 1930s to measure the size of a state’s economy by giving consideration to the 
value of goods and services produced within the country. The data used in deter-
mining GDP is relatively easy to access, and measurements are straightforward. 
Moreover, this very narrow definition of wealth is easy to apply universally, hence 
its popular use as an indicator of quality of life. It remains the preferred indicator 
of politicians.

However, even as a measurement of wealth, GDP leaves a lot to be desired. 
It does not consider levels of inequality within a country – whether it be the gap 
between the rich and poor or any instances of social or political discrimination. It 
also does not consider the methods of the creation or accumulation of wealth, such 
as the detrimental effects of the exploitation of natural resources. In this regard, 
GDP does not measure a standard of living at all – it should instead be seen as a 
measure of economic activity.

Human development, on the other hand, concentrates on qualitative out-
comes. The HDI’s consideration of life expectancy and education – alongside per 
capita income – allow us to flesh out this picture a little. These relatively simple 
forms of data are very important indicators of social welfare and freedom.

Nevertheless there have been other elements that also shadow the HDI per-
formance. When looking for the factors determining quality of life outside of GDP, 
some specific instances can shed light on just how differently data is perceived 
when compared to the HDI. Qatar, Kuwait and the UAE – all top 10 countries by 
GDP (PPP) per capita, drop quite significantly in ranking in the HDI. Clearly, as the 
Gulf states demonstrate, high GDP is no guarantee of high HDI. Taking a capability 
approach to development may explain these successes and failures.



80 The Open Dialogue. The Future of the World: A New Platform  for Global Growth

The Human Poverty Index (HPI)

The Human Poverty Index complements the HDI as it is an indication of the 
standard of living in an economy. It considers the level of poverty and deprivation 
of a community in a country. The HPI uses twoindices:
1.	 The HPI-1 is used to measure developing countries.
2.	 �The HPI-2 is used for developed countries that are part of the Organization for 

Economic Co-operation and Development (OECD).
The HPI has limited utility as it combines the average deprivation levels of 

each dimension and it can’t be linked to any particular group of people.

The Multidimensional Poverty Index

The MPI replaced the HPI in 2010. It differs from the HPI as it assesses pov-
erty at the individual level.

If one person is deprived of a third or more of ten (weighted) indicators, the 
global index identifies them as ‘MPI poor’. The extent of poverty is measured by the 
percentage of deprivation a person is experiencing.

Economic happiness and economic growth

Can be happiness linked to economic growth? In economics, measuring hap-
piness is very subjective. This would involve the evaluation of a wide range of fac-
tors that affect wellbeing, quality of life, and self-reported levels of happiness.
•	 Some of these factors are:
•	 Income
•	 Quality of consumption
•	 Quality of work
•	 Thewelfare of familymembers
•	 Leisure
•	 �Environment, politics, and other non-economic factors that can affect hap-

piness, such as religious freedom.

The Gross Domestic Happiness Index

Despite the number of factors that impact happiness and how subjective it is, 
there is an index that economists use to measure happiness: the Gross Domestic 
Happiness (GDH) index.

From the neoclassical economic perspective, higher income levels correlate 
with higher levels of utility and economic welfare, as a person is more able to pur-
chase the goods and services (food, shelter, healthcare, and education) that would 
improve their quality of life.
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‘Happiness’ is a complicated concept to quantify for measuring purposes, but 
many economists claim ‘psychological surveys’ can give a reliable measure of the 
level of happiness or satisfaction people are experiencing in their lives.

Other reasons why a rising GDP may not lead to increased happiness include 
the fact that the allocation of resources for the purpose of economic growth may 
bring about negative costs to society, which will impact its happiness levels.

A country could achieve economic growth thanks to mining, but if they’re 
mining in their natural parks, this will be detrimental to society in the future: people 
will have fewer natural places to visit and pollution will increase. This, in turn, will 
affect their health in the long run.

Conclusions

This paper reviews debates and practice around the conventional and alterna-
tive measures of economic well-being. Evaluating the major contending “Beyond 
GDP” measures, as Human Development Index, HPI - Human Poverty IndexHPI 
,Multidimensional Poverty Index, Happiness/lifeevaluation index, Happy Planet 
Index, the OECD’s Better Life Initiative dashboard 

The proposals to develop a set of more integrated index to incorporate 
inequality, care for human beings and care for the environment in a single frame-
work. Could be crucial to guide policy in responding to the major challenges of our 
time – rising inequality, climate change, environmental destruction.

It is important to develop indicators that make it suitable to gauge economic 
performance that contributes to well-being outcomes and examine proposed pol-
icies. Meanwhile, its dashboard-like features allow changes in contributing vari-
ables to be tracked in physical and monetary terms. 

There are true limitations to this process that have to be presented. The indi-
cators that should be provided could generate additional data demands, which 
would make difficult to estimate all the possible indicators, especially in low-in-
come countries, and there will be a strong need to develop the logical methodology 
and financial support to really reach the purpose.. Taking into account the present 
global multidemands, the main obstacles to adopt the framework could be  social 
and institutional, including lack of financial and institutional support.
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Preamble

Climate change presents both a challenge and an opportunity for nations world-
wide. For Ghana, a developing country with an economy reliant on agriculture, 
mining, and energy, the impact of climate change is becoming increasingly evident. 
Rising temperatures, erratic rainfall, and coastal erosion threaten food security, 
infrastructure, and public health. With strategic investments, Ghana can harness 
the benefits of green energy, sustainable agriculture, and climate adaptation to cre-
ate a more resilient economy.

  According to Pierre Laporte, World Bank Country Director for Ghana, 
Liberia, and Sierra Leone. “Ghana’s contribution to global greenhouse gases emis-
sions is small, with emissions on a per capita basis at 24% of the global average. The 
country can take a more resilient development pathway, avoiding costly lock-ins, 

Thematic Vector: Economic and Social Imperatives 
of Environmental Investments in a Changing Climate
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leapfrogging to cutting-edge technologies, and starting to mobilize climate finance. 
“This essay explores how targeted environmental investments can enhance eco-
nomic and social stability, ensuring a comfortable and sustainable environment for 
future generations.

Core Hypothesis: Investing in Environmentally Sustainable Practices to 
Mitigate Climate Change Effects and Enhance Economic Growth

Environmental investments have the potential to drive economic transforma-
tion in Ghana. By prioritising renewable energy, climate-smart agriculture, affor-
estation, and waste management, Ghana can not only mitigate climate change 
effects but also create jobs, boost GDP, and improve the quality of life for its cit-
izens.

Analytical Insights and Statistical Data

Ghana stands at a critical juncture where climate change, environmental 
degradation, and resource management directly influence economic stability and 
national development. With climate-related disasters such as floods and drought 
already costing the nation an estimated 1.7% of its GDP annually, a figure pro-
jected to increase by 23% by 2050 without intervention, this could rise to 4% by 
2050 (EPA, 2022).  Ghana’s Renewable Energy Master Plan aims to achieve a 10% 
renewable energy contribution to the national energy mix by 2030. Solar and wind 
energy investments could generate thousands of jobs while reducing reliance on 
fossil fuels (Energy Commission of Ghana, 2021).

 Again, Ghana loses about 135,000 hectares of forest annually due to logging 
and farming. Agroforestry initiatives can reverse this trend, increasing carbon 
sequestration and improving soil fertility for better yields (Forestry Commission, 
2023). Accra, the capital of Ghana alone generates over 3,000 metric tons of waste 
daily, with only 40% properly managed. Investments in recycling and waste-to-
energy projects can reduce pollution and generate new economic opportunities 
(Zoomlion Ghana Limited, 2022). The Climate Change Vulnerability Index places 
Ghana in a high-risk category, predicting that erratic rainfall patterns will continue 
to affect cocoa and maize production, key contributors to the country’s economy 
(World Bank, 2023).

The Role of Illegal Mining (Galamsey) in Climate Change

One of the most pressing human-induced environmental challenges in Ghana 
is illegal small-scale mining, known as galamsey. While mining contributes signifi-
cantly to Ghana’s GDP, illegal mining activities have led to massive environmen-
tal degradation. Deforestation and Land Degradation, large swathes of forests are 
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cleared to make way for illegal mining activities, leading to a loss of biodiversity and 
disruption of ecosystems. The use of mercury and other harmful chemicals in ille-
gal mining contaminates rivers and water bodies, affecting aquatic life and making 
drinking water unsafe for communities (Amoah, 2022) 

The Future of ESG and Its Role in Ghana’s Environmental Investments

Environmental, Social, and Governance (ESG) principles are becoming essen-
tial in global investment decisions. As Ghana moves towards sustainable devel-
opment, the integration of ESG frameworks will play a crucial role in shaping its 
environmental policies and business practices. Companies operating in Ghana will 
need to adhere to strict environmental compliance standards, reduce carbon emis-
sions, protect biodiversity, and invest in circular economies. 

ESG frameworks should emphasize community engagement, fair labour prac-
tices, and public health. Investment in sustainable agriculture, clean water, and 
education will enhance social equity and economic empowerment. Ghana has an 
opportunity to attract foreign direct investment (FDI) by aligning its economic pol-
icies with sustainability goals. The government must establish clear ESG policies 
and encourage businesses to adopt sustainable practices for long-term economic 
resilience.

Economic and Social Effects of Environmental Investments

Environmental investments, from renewable energy projects to sustainable 
agriculture and waste management play a crucial role in fostering long-term eco-
nomic and social development. These investments drive economic growth by 
creating jobs, improving resource efficiency, and enhancing productivity while 
mitigating environmental risks. They also yield significant social benefits, such 
as improved public health, increased resilience to climate change, and enhanced 
quality of life. 

Economic Effects

Investment in the environment has significant economic effects, including job 
creation, increased agricultural productivity, foreign direct investment (FDI), and 
energy security. In Ghana, several initiatives illustrate these impacts: Investments 
in reforestation and afforestation projects, such as the Ghana Forest Plantation 
Strategy, have created thousands of jobs for local communities. Ghana’s push for 
eco-friendly industries has attracted FDI, such as the Norwegian-backed Green 
Ghana Initiative, which supports reforestation and sustainable timber production, 
drawing international partnerships.
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Social Effects

Investing in the environment has significant social benefits. Reduced air and 
water pollution lowers cases of respiratory diseases and waterborne illnesses, 
improving public health and reducing healthcare costs. Sustainable land and water 
management ensures that local communities have access to clean resources while 
preserving biodiversity, which supports ecosystems and agriculture. Greener cities 
with more trees, parks, and clean energy enhance residents’ quality of life, provid-
ing better air quality, recreational spaces, and mental well-being.

General Conclusions and Expected Results

Investing in Ghana’s environmental sector is no longer an option but a neces-
sity. Ghana can mitigate the adverse effects of climate change while fostering 
economic growth. The expected results include a diversified economy, enhanced 
food security, improved public health, and a more resilient society. Illegal mining 
(galamsey) remains a significant threat to Ghana’s climate resilience.

The future of ESG in Ghana presents a new frontier for responsible economic 
development. By integrating ESG principles into national policies and business 
operations, Ghana can secure international investments, ensure environmental 
sustainability, and promote social equity.
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The future of humanity and the world is a matter of global significance. Every per-
son, directly or indirectly, influences both history and the future.

Today, the question arises: how can we contribute to a better future for human-
ity? What determines this future: politics, economics, culture or the social sphere? 
Or, perhaps, all of them are equally important?

Undoubtedly, every area of human activity is shaped by people and continues 
to evolve through their efforts, including the global economy.

The global economy is a mechanism created by humans, a system that oper-
ates thanks to human labor. But how can we improve it? My answer is: through 
investments in environment.

Of course, it is important for economic development to invest in human 
resources, to create and integrate new technologies, and to improve logistical 
chains. It should be noted that all these aspects are human “inventions”: humans 
invented the economy, developed the concept of moving goods and services effi-
ciently, and identified what must be created to optimize all processes. But there is 
one sphere that existed long before humans and continues to exist without their 
intervention. That is the natural environment. It is simple: if the environment is no 
longer suitable for sustaining living organisms, the extinction of the human species 
becomes a real possibility.

Since ancient times, humans have depended on nature. That connection 
still exists today. If humanity wants a better future not only for the global econ-
omy but also for its own survival and the well-being of future generations, then it 
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must acknowledge a critical fact: we are now on the verge of exhausting the natural 
world around us. This applies to ecology, natural resources, outer space, wildlife, 
the Earth’s ozone layer, and many other components of the environment. But if 
the conditions necessary for human life disappear, there will be no economy, no 
politics, and nothing else.

Therefore, the question of priority does not even arise. The answer is obvi-
ous. Humanity has already begun taking steps to change the current situation. This 
offers hope and faith for the future. People should rethink the basic principles of 
their lives: how they relate to nature, how they use water resources, land, soil, and 
minerals, and more. Solving such problems will, in turn, foster the development of 
technologies, human potential, and much more. This is a top priority for the future, 
not only of the global economy but of humanity as a whole.
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The environment is the space we live in. Currently, the world is at a cross-
roads in its approach to environmental sustainability. As global challenges such 
as climate change, resource depletion, and biodiversity loss continue to intensify, 
the need for meaningful investments in environmental protection and sustainable 
development has never been more urgent. These investments are crucial not only 
for preserving the ecosystems but also integral to fostering long-term economic 
growth, improving social welfare, and building resilient communities. This essay 
explores the critical areas where environmental investments are essential, high-
lighting the need for human-centric territorial development, green infrastructure, 
climate adaptation, circular economy models, corporate social responsibility (CSR), 
and sustainable tourism. By examining relevant examples from around the world, 
it can better understand how these investments can create a better future for all. 
The need for commitment to environmental investments and long-term benefits 
for economies, societies, and ecosystems. This would create the pathway to better 
global growth.

Human-centric development is rooted in the idea that urban spaces should 
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prioritize the well-being of individuals while fostering ecological balance. It acts as 
a principle in territorial development. Investments in green infrastructure, such as 
parks, green roofs, and urban forests, are key to achieving this ecological balance. 
Singapore’s green urban planning is a leading example of how cities can integrate 
nature into urban life. The iconic Gardens by the Bay in Singapore showcases the 
potential of green infrastructure to promote biodiversity and improve urban air 
quality. The incorporation of lush greenery into its urban fabric not only enhances 
the quality of life of the residents but also mitigates the urban heat island effect, 
demonstrating the long-term benefits of environmental investments.

Urban spaces have become central to addressing the environmental chal-
lenges of the modern world. Sustainable cities are those that reduce their ecological 
footprint while ensuring the well-being of their inhabitants. Copenhagen, Den-
mark, is often cited as a model for creating environmentally friendly urban spaces, 
especially the green rooftops and climate-resilient designs of Copenhagen. Their 
focus on green building standards, renewable energy, and extensive cycling infra-
structure has resulted in one of the world’s most sustainable urban environments. 
Copenhagen's ambitious goal of becoming carbon-neutral by 2025 highlights the 
vital role that local governments can play in driving environmental investments to 
create green, sustainable, and environmentally friendly urban cities.

 
Increased investment in sustainable and inclusive transport systems is essen-

tial to create cities that are accessible to all. As urban populations grow, transporta-
tion networks must be environmentally friendly as well as accessible to everyone, 
including people with disabilities. The Netherlands provides an exemplary model 
of how a transport system can be both green and inclusive. The bike-friendly urban 
planning of the Netherlands and its cycling infrastructure are world-renowned, 
with cities like Amsterdam and Utrecht offering safe and convenient cycling routes 
for all residents. In addition to reducing carbon emissions, these investments make 
transportation more inclusive and equitable, providing low-cost, healthy mobility 
options to people of all ages and abilities.

As the effects of climate change intensify, cities around the globe must adapt 
to the changing environment. Investments in climate-resilient infrastructure, such 
as flood management systems, cooling technologies, and energy-efficient build-
ings, are of high value to ensuring that urban spaces remain livable. Rotterdam, the 
Netherlands, is a leader in climate adaptation. The city has implemented innova-
tive flood management systems, including floating structures and water squares 
that absorb excess rainwater. These investments not only protect residents from 
the impacts of rising sea levels but also create spaces that are pleasant and com-
fortable, even in the face of extreme weather events.
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The concept of the circular economy is centered on reducing waste, reusing 
resources, and creating sustainable production and consumption cycles. It is the 
basic pathway to creation. The circular economy aims to minimize waste and make 
the most of resources by promoting recycling, reuse, and sustainable production. 
In the energy sector, this involves using renewable energy sources, improving 
energy efficiency, and implementing waste-to-energy systems. By shifting from a 
linear take-make-dispose model to a circular system, we can reduce environmental 
impacts, lower carbon emissions, and ensure long-term energy sustainability. This 
approach is crucial for achieving energy security and mitigating climate change.

This circular economy model offers a transformative approach to environ-
mental investment, shifting away from the traditional take-make-dispose econ-
omy. Sweden’s waste-to-energy system is a prime example of circular economy 
principles in action. The country has developed one of the most efficient waste 
management systems in the world, converting household waste into energy to 
power homes and businesses. This model not only reduces landfill waste but also 
generates renewable energy, proving that circular economy investments can create 
economic value while protecting the environment.

 
Corporate Social Responsibility (CSR) plays a pivotal role in advancing global 

sustainability goals. Companies that invest in sustainable practices not only help 
address environmental challenges but also set an example for others to follow. It 
is a global norm that aligns with sustainability. Patagonia, the outdoor clothing 
company, is a leader in environmental activism and sustainable business practices. 
The company has made significant investments in eco-friendly materials, fair labor 
practices, and environmental advocacy. Patagonia’s commitment to CSR has set a 
new standard for the business world, demonstrating that companies can succeed 
while contributing positively to society and the environment.

Investments in disaster preparedness and natural hazard management are 
essential for building resilient communities. Countries that are prone to natural 
disasters might be better off investing in infrastructure and policies that minimize 
damage and protect lives. Japan is a prime example of how investments in resilient 
infrastructure can reduce the impact of natural hazards. The country has imple-
mented advanced earthquake-resistant building designs, early warning systems, 
and disaster response strategies. These investments have saved countless lives 
during earthquakes and tsunamis, showing that proactive environmental invest-
ments are crucial for disaster risk reduction.

Creating accessible and inclusive environments is not just a luxury but a 
necessity for fostering social equity. Investments in barrier-free infrastructure, 
such as wheelchair-accessible public spaces, transport systems, and buildings, are 
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essential for ensuring that people with disabilities can fully participate in society. 
Curitiba, Brazil, is an example of a city that has prioritized accessibility in its urban 
planning. The city has an integrated public transport system, which includes low-
floor buses and accessible stations, ensuring that all residents, regardless of physi-
cal ability, can access public services and opportunities.

Consumer behavior plays a significant role in driving sustainable supply 
chains. Conscious consumption is the basis for conscious or sustainable supply 
chains. Investments in conscious consumption, where consumers make informed 
choices about the environmental impact of their purchases, can push industries 
toward more sustainable practices. The Fair Trade initiatives in the coffee produc-
tion movement provide an excellent example of how sustainable consumption 
can drive positive change. By purchasing Fair Trade-certified products, consumers 
support farmers and workers in developing countries who are committed to envi-
ronmentally sustainable and socially equitable practices. This model shows how 
investments in ethical consumption can create demand for sustainable products, 
leading to more responsible supply chains.

 
Tourism is a leading global industry in the present world, and when managed 

sustainably, it can significantly enhance the quality of urban environments. Eco-
tourism, which focuses on conservation and sustainability, is a growing sector that 
promotes environmental stewardship while providing economic opportunities. 
Costa Rica has developed a successful model for sustainable tourism, emphasiz-
ing conservation efforts, local culture, and environmental education. By investing 
in ecotourism, Costa Rica has enhanced its natural environment while generating 
income for local communities, demonstrating that sustainable tourism can be a 
powerful tool for both environmental protection and economic development.

Hence, investments in the environment are critical to achieving sustain-
able global growth. By focusing on human-centric territorial development, green 
infrastructure, climate adaptation, circular economy models, and corporate social 
responsibility, it can create cities and societies that are economically prosperous, 
socially equitable, and environmentally resilient. As the world faces unprecedented 
environmental challenges, it is clear that the path to a sustainable future lies in the 
commitment to long-term investments in the environment. These investments will 
protect our planet while ensuring a better quality of life for future generations.
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Introduction

Environmental sustainability and climate resilience are now central to the future 
trajectory of Arctic Russia, yet policy implementation remains inconsistent and 
often subordinated to economic and military imperatives. While Russia’s Arctic 
Strategy to 2035 pledges to promote ecological preservation, the actual alloca-
tion of resources reflects a stark imbalance, with environmental protection efforts 
receiving significantly less investment compared to energy extraction and defense 
infrastructure. Projects such as Yamal LNG and the development of the NSR are 
emblematic of Moscow’s prioritization of economic returns over environmental 
stewardship. Simultaneously, legacy issues—such as industrial pollution from Sovi-
et-era infrastructure and the inadequate remediation of contaminated sites—con-
tinue to pose substantial threats to Arctic ecosystems. Although initiatives like the 
"Clean Country" program have sought to address these legacies, they remain lim-
ited in scale and underfunded relative to the magnitude of ecological degradation.

This essay critically examines the intersections of environmental degrada-
tion, infrastructure fragility, governance challenges, and the Social and Economic 
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impacts of Environmental sustainability in Arctic Russia, highlighting the need for 
a paradigmatic shift toward sustainability, climate resilience, and inclusive policy 
frameworks in shaping the region’s future.

The Arctic: A unique region

The Arctic region faces complex challenges related to environmental sustain-
ability, social well-being, and economic development. These issues are profoundly 
interconnected and influenced by climate change, resource extraction, geopoliti-
cal interests, and indigenous rights. The Arctic is undergoing rapid environmental 
changes due to climate change, resource extraction, and human activities. These 
challenges threaten the region’s delicate ecosystems, indigenous communities, 
and global climate stability. Environmental sustainability challenges are climate 
change, ice melt, permafrost thawing, greenhouse gas emissions, ocean acidifica-
tion, marine ecosystem disruption, pollution, contaminants, resource exploitation, 
deforestation, biodiversity loss, ecosystem disruption, increased shipping, and 
industrial activity.

Regarding climate change and ice melt, the Arctic is warming almost four 
times faster than the global average. Melting sea ice reduces the Earth’s albedo 
effect, leading to further warming.

Rising sea levels from ice sheet melting in Greenland threaten coastal com-
munities worldwide. Loss of habitat for ice-dependent species like polar bears, 
walruses, and seals. Due to permafrost thawing and greenhouse gas emissions, 
including methane and CO₂ release, permafrost stores vast amounts of carbon; its 
thawing releases methane, a potent greenhouse gas. Roads, pipelines, and build-
ings in Arctic communities collapse due to thawing ground. Ancient bacteria and 
viruses may emerge from thawing permafrost, posing public health risks.

The Arctic Ocean absorbs CO₂, increasing ocean acidification and threaten-
ing shellfish, plankton, and fish populations. Declining fish stocks affect global sea-
food supply and indigenous communities reliant on fishing. Warmer waters disrupt 
marine food chains, affecting Arctic species and commercial fisheries. Oil spills 
from drilling, transportation, and ship traffic pose catastrophic risks in fragile Arc-
tic ecosystems. Heavy metals and microplastics accumulate in Arctic waters and 
enter the food chain. Air pollution from distant industrial regions deposits black 
carbon (soot), accelerating ice melt. Oil and gas extraction damages landscapes 
and increases greenhouse gas emissions. Mining for rare minerals and metals leads 
to habitat destruction and water contamination. Increased deforestation in the 
boreal zone reduces carbon sequestration capacity.

In terms of biodiversity loss and ecosystem disruption, Polar bears, Arctic 
foxes, and reindeer populations decline due to habitat changes. Migratory patterns 
of birds and marine species shift due to temperature and ice cover changes. Inva-
sive species from warmer regions disrupt Arctic ecosystems. Melting ice opens 



97Investment in Environment

new shipping routes (e.g., the Northern Sea Route), increasing emissions and oil 
spill risks. Noise pollution from ships disrupts marine mammal communication and 
migration. Growing tourism increases waste, pollution, and ecological disturbance. 
Stronger climate policies to limit emissions and reduce Arctic warming. Renewable 
energy development to replace Arctic fossil fuel extraction. Marine-protected areas 
from safeguarding ecosystems and restricting harmful activities. International 
cooperation through agreements like the Arctic Council and the Paris Agreement. 
Sustainable indigenous-led conservation initiatives to balance development and 
environmental protection.

The Arctic is home to diverse indigenous communities and small populations 
that rely on the region’s natural environment for survival. However, environmental 
changes caused by climate change, resource extraction, and industrial activities 
are disrupting traditional ways of life, health, and economic stability. Here are the 
key social impacts of environmental challenges in the Arctic: threats to Indigenous 
Communities, Cultural Loss, Food Insecurity, Water Insecurity, Rising Diseases, 
Economic Challenges, Infrastructure Risks, Social Inequality, and the Impact 
of Increased Industrial and Military Presence. The Arctic is home to indigenous 
groups such as the Inuit, Sámi, Nenets, Chukchi, and Yupik, who have lived in har-
mony with nature for thousands of years. Climate change disrupts their traditional 
hunting, fishing, and herding practices, leading to a loss of livelihoods. Rising tem-
peratures force migration as coastal erosion and permafrost thaw make villages 
uninhabitable. Language and cultural traditions are at risk as younger generations 
move to urban areas for economic survival.

Environmental Sustainability problems

Thawing ice and changing temperatures reduce fish, seals, whales, and rein-
deer populations, impacting indigenous diets. Contaminated water sources from 
oil spills, mining, and thawing permafrost affect drinking water supplies. Increased 
food import costs make survival difficult as traditional subsistence practices 
decline. Rising temperatures lead to new disease risks as bacteria and viruses 
trapped in permafrost for thousands of years resurface. Increased exposure to 
pollutants and heavy metals from industrial activities affects Arctic populations’ 
health. Food shortages and displacement lead to mental health crises, including 
anxiety and depression. More frequent natural disasters (flooding, coastal erosion, 
and wildfires) cause injuries and stress-related illnesses.

Many Arctic communities depend on fishing, hunting, and herding, but cli-
mate change disrupts these economic activities. As industrial activities (e.g., oil 
drilling and mining) expand, traditional jobs are replaced with temporary, low-wage 
labour opportunities. Increased living costs due to disrupted supply chains make 
Arctic survival more expensive. Some governments promote extractive indus-
tries for economic gain, but these often fail to benefit local communities directly. 
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Permafrost thawing leads to the collapse of homes, roads, and pipelines. Coastal 
communities face forced relocation due to rising sea levels and coastal erosion. 
The high cost of constructing climate-resilient housing makes adaptation diffi-
cult. Many indigenous communities are excluded from decision-making in Arc-
tic development policies. Forced displacement leads to loss of identity and social 
cohesion as communities struggle to maintain their traditions. Non-indigenous 
workers and industries move in, creating economic disparity and sometimes mar-
ginalising indigenous populations.

Growing Arctic interest from nations such as Russia, the U.S., Canada, 
and China increases militarisation and geopolitical tensions. However, “Gor-
bachev’s strategic vision received a positive response from Western coun-
terparts, leading to the establishment of the first multilateral environmental 
cooperation framework in the Arctic—the Arctic Environmental Protection 
Strategy (AEPS), which was signed by the eight Arctic states in 1991. Initiated 
by the Government of Finland, the AEPS laid the foundation for a series of 
collaborative efforts aimed at safeguarding the Arctic environment, marking a 
significant milestone in the evolution of regional environmental governance.” 
Indigenous lands are sometimes taken over for military or resource extraction 
purposes. Pollution from industrial projects (e.g., mining, oil drilling) worsens 
local living conditions. Strengthening Indigenous rights & governance to ensure 
self-determination in Arctic policies. Investing in climate-resilient infrastruc-
ture to protect Arctic housing, roads, and water systems. Sustainable economic 
development focused on renewable energy, ecotourism, and Arctic-friendly 
industries—international cooperation to reduce resource exploitation and sup-
port indigenous-led conservation.

Resource extraction, climate change, and global geopolitics shape the Arctic's 
economy. While economic activities such as oil drilling, fishing, and tourism bring 
revenue, they also pose risks to the environment and indigenous communities. Cli-
mate change further disrupts traditional livelihoods, making economic stability in 
the Arctic increasingly uncertain. The Arctic is rich in oil, gas, and minerals, making 
it a key focus for energy companies and governments. Melting ice makes accessing 
untapped resources easier, but extraction can damage fragile ecosystems. Mining 
operations bring jobs but also cause pollution, habitat destruction, and land con-
flicts with indigenous groups. Some Arctic nations rely on fossil fuel industries, 
making economic diversification difficult.

Opportunities in the Arctic Russia

Melting ice has opened up new shipping routes, such as the Northern 
Sea Route and the Northwest Passage. These routes shorten global trade dis-
tances, benefiting industries but increasing environmental risks—more shipping 
leads to oil spills, noise pollution, and disruptions to marine life. Arctic ports 
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and infrastructure require significant investments to handle increased trade. 
Fishing, hunting, and reindeer herding—vital for indigenous communities—are 
threatened by climate change and overfishing. Warmer temperatures reduce 
fish stocks and change animal migration patterns, affecting Arctic economies. 
Indigenous groups often struggle to compete with large corporations in resource 
industries.

Tourism in the Arctic is increasing, bringing economic opportunities to 
remote communities. However, large cruise ships and mass tourism contribute to 
pollution and environmental degradation. Some areas struggle to manage waste 
and water usage and preserve cultural heritage in the face of rapid tourism expan-
sion. Due to supply chain challenges, Arctic cities face higher costs for goods and 
services—permafrost thawing damages roads, buildings, and pipelines, requiring 
expensive repairs. Governments must invest heavily in climate-resilient infra-
structure, straining public budgets. Countries such as Russia, the U.S., Canada, 
and China compete for Arctic control, increasing military presence. Unclear 
regulations on Arctic resources create economic uncertainty for industries and 
governments. Indigenous groups often face legal battles over land rights and eco-
nomic benefits.

The Arctic has excellent potential for renewable energy, such as wind, hydro, 
and geothermal power. Shifting to sustainable industries could reduce depen-
dence on fossil fuels while creating jobs. Investment in green infrastructure 
and ecotourism could balance economic growth and environmental protection. 
Diversifying the Arctic economy by investing in renewables, technology, and sus-
tainable tourism. Strengthening indigenous economic participation in industries 
like fishing, ecotourism, and conservation. Developing strict regulations on Arc-
tic shipping and resource extraction to minimise environmental damage. Inter-
national cooperation to ensure responsible economic development and protect 
Arctic ecosystems.

The Arctic faces significant environmental, social, and economic challenges 
due to climate change,  resource  extraction,  and  geopolitical  tensions.  Address-
ing  these  issues  requires a balanced approach that promotes sustainability, pro-
tects indigenous rights, and supports economic stability. Below are key solutions 
and strategies to address these challenges: environmental sustainability solutions, 
social solutions for Indigenous communities and local populations and economic 
sustainability strategies Implement strict regulations to limit fossil fuel extraction 
and reduce greenhouse gas emissions. Expand renewable energy projects (wind, 
solar, and hydro) to reduce Arctic dependence on oil and gas. Strengthen inter-
national climate agreements (Paris Agreement, Arctic Council) to enforce climate 
policies. Establish marine protected areas (MPAs) to safeguard Arctic marine life 
from overfishing and industrial activities. Ban or strictly regulate oil drilling and 
mining in ecologically sensitive areas. Promote sustainable fishing practices to 
prevent overfishing and ecosystem collapse.
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Challenges Ahead

Thawing permafrost is projected to endanger approximately 70% of Arctic 
infrastructure by 2050, posing significant risks to critical assets such as oil and gas 
pipelines, urban settlements, and fragile ecosystems. A prominent illustration of 
these vulnerabilities is the 2020 Norilsk diesel spill, which resulted from the struc-
tural failure of industrial infrastructure due to permafrost degradation, highlight-
ing the severe environmental and economic repercussions of insufficient adaptive 
measures. Furthermore, the release of greenhouse gases such as methane and 
carbon dioxide from thawing permafrost may exacerbate global warming trends, 
thereby jeopardising the attainment of international climate targets.

Invest in research on permafrost monitoring and carbon capture technologies. 
Reduce black carbon emissions (from shipping, industry, and wildfires) to slow ice 
melt. Enforce strict regulations on industrial waste and oil spills to prevent Arc-
tic pollution. Grant indigenous communities legal control over land and resources. 
Ensure Indigenous representation in policy-making and climate negotiations. 
Support community-led conservation programs that align with traditional knowl-
edge and sustainable practices. Expand funding for Arctic healthcare facilities to 
address emerging health risks. Support local food production through hydroponic 
greenhouses and sustainable hunting and fishing initiatives. Reduce reliance on 
imported food by investing in Arctic agriculture adapted to extreme conditions. 
Develop climate-proof housing resistant to permafrost thaw and coastal erosion. 
Build sustainable transportation networks to connect remote Arctic communities. 
Use renewable energy microgrids to reduce dependence on expensive fossil fuel 
imports.

Shift investments from fossil fuels to renewable energy projects (wind, hydro, 
geothermal). Promote sustainable tourism (ecotourism, cultural tourism) instead of 
mass tourism. Develop technology and research hubs in Arctic cities to foster inno-
vation and job creation. Implement stricter environmental standards for Arctic oil, 
gas, and mining industries. Establish fair revenue-sharing policies to ensure Indig-
enous communities benefit from economic activities. Expand fishing quotas and 
marine conservation laws to prevent overexploitation. Enforce strict regulations on 
Arctic shipping to minimize emissions and oil spill risks. Develop green shipping 
technologies (electric or hybrid icebreakers) to reduce pollution. Enhance the role 
of the Arctic Council in regulating economic and environmental policies. Create 
legally binding agreements between Arctic nations to protect fragile ecosystems. 
Establish joint research and climate monitoring programs across Arctic countries. 
Promote diplomatic solutions for Arctic disputes to prevent militarization and con-
flict. Encourage international trade agreements that prioritize sustainable develop-
ment. Develop cross-border conservation initiatives to protect Arctic biodiversity.

The Arctic is experiencing rapid and unprecedented changes due to climate 
change, industrial activities, and geopolitical interests. These transformations 
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have profound environmental, social, and economic effects, raising concerns 
about the region’s long-term sustainability.The growing frequency of floods, 
wildfires, and extreme temperature fluctuations is placing mounting pressure 
on Russia’s disaster management and emergency response systems. The 2024 
floods in the Orenburg region were a critical indicator of institutional vulner-
ability and systemic inadequacies, with observers emphasizing the recurring 
shortcomings in adapting to escalating climate-related hazards.Industrial pol-
lution, deteriorating Soviet-era infrastructure, and the expansion of fossil fuel 
ventures—such as the Yamal LNG project—pose substantial threats to Arctic bio-
diversity. Although these environmental risks are recognized in Russia’s official 
Arctic Strategy, the policy framework continues to prioritize economic devel-
opment objectives over the implementation of robust environmental protection 
measures.

The Arctic is warming nearly four times faster than the global average, leading 
to accelerated glacier and sea ice loss. Permafrost thaw releases methane, a potent 
greenhouse gas, exacerbating climate change. Increased coastal erosion and rising 
sea levels are threatening Arctic ecosystems and communities. Arctic wildlife (e.g., 
polar bears, walruses, caribou, and Arctic foxes) struggles to adapt to habitat loss. 
Warmer temperatures are changing migration patterns and causing food shortages 
for many species. The ocean acidification caused by CO₂ absorption affects marine 
life, including fish stocks crucial for local economies. Oil and gas drilling, mining, 
and shipping increase pollution levels in fragile Arctic environments. Black car-
bon emissions from shipping and industry are darkening ice surfaces, speeding up 
melting. Plastic waste and chemical pollutants from distant regions accumulate in 
Arctic waters and food chains.

Traditional ways of life, such as subsistence hunting and fishing, are becom-
ing harder due to melting ice and changing ecosystems. Indigenous groups are 
facing land encroachment from industries and geopolitical conflicts. Health 
issues, including increased respiratory diseases and food insecurity, are rising due 
to environmental changes. Arctic settlements built on permafrost risk collapsing 
due to thawing ground. Extreme weather events like storms and flooding make 
daily life more hazardous. Remote Arctic villages lack reliable energy sources, 
healthcare, and transportation infrastructure. Younger generations migrate to 
urban centres, leading to cultural loss and depopulation. Traditional knowledge 
systems are at risk as globalisation and climate change reshape Arctic societies. 
Increased contact with outsiders (tourists, industrial workers, scientists) alters 
local social structures.

The opening of Arctic sea routes (e.g., the Northern Sea Route) attracts global 
trade and shipping companies. Oil, gas, and mineral exploration are increasing due 
to melting ice exposing new resource-rich areas. Fishing industries are expanding, 
but unsustainable practices threaten long-term viability. Many Arctic communi-
ties rely heavily on government subsidies due to limited local industries. Foreign 
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corporations dominate resource extraction, with little revenue returning to local 
populations. The cost of living in the Arctic is rising as transportation and supply 
chains become more unstable. Growing investments in renewable energy (wind, 
hydro, geothermal) offer hope for a sustainable economy. Ecotourism and scientific 
research could create jobs that align with environmental conservation. Technolog-
ical advancements in cold climate infrastructure and sustainable agriculture could 
improve living conditions.

Arctic nations (e.g., Russia, Canada, USA, Norway, Denmark) have compet-
ing claims over resources and shipping routes. Geopolitical tensions are increas-
ing militarisation in the Arctic, raising security concerns. The Arctic Council lacks 
enforcement power, making regulating environmental and economic policies dif-
ficult. Existing environmental laws do not fully cover Arctic-specific challenges. 
The lack of binding international agreements allows corporations to exploit Arc-
tic resources with little accountability. Indigenous representation in policymak-
ing remains limited despite communities being most affected.”Asian observer 
states—including India, China, Japan, Singapore, and South Korea—are increas-
ingly exposed to the cascading vulnerabilities arising from climate change in the 
Arctic region. The current suspension of activities within the Arctic Council's 
Working Groups is likely to exert a substantial impact on both ongoing initiatives 
and prospective collaborative projects involving these nations, thereby affecting 
their strategic and scientific engagement in Arctic governance and environmental 
research.”

“The Arctic region remains significantly underdeveloped regarding space-
based infrastructure, which is essential for ensuring reliable telecommunications, 
connectivity, navigation services, search and rescue operations, climate modelling, 
environmental monitoring, surveillance, and other related technological and oper-
ational domains.”Moscow’s Arctic Strategy to 2035 outlines ambitious objectives 
to enhance hydrocarbon extraction and establish the Northern Sea Route as a key 
global maritime corridor while simultaneously committing to the preservation of 
Arctic ecosystems. However, in practice, allocations for environmental protection 
measures remain disproportionately low compared to the substantial investments 
directed toward military expansion and energy infrastructure development. The 
release of Soviet-dumped nuclear waste has a social and economic impact on Rus-
sia in the northern region. However, ice melting will lead to more grazing places in 
the southern region of Russia. Initiatives such as the "Clean Country" program seek 
to address the legacy of Soviet-era environmental degradation in the Arctic, includ-
ing efforts to remove hazardous waste in areas like Franz Josef Land. Nevertheless, 
such interventions remain limited in scale and insufficiently funded, mainly when 
measured against the magnitude and complexity of the region’s broader ecological 
challenges.

Although geographically distant, India and Russia are linked through the inter-
connected geophysical landscapes of the Himalayas—often referred to as the "Third 
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Pole"—and the Arctic region. Building upon their longstanding bilateral relation-
ship and institutional frameworks for cooperation, the Arctic presents emerging 
avenues for collaboration. These include joint ventures in oil and gas exploration, 
enhanced connectivity through maritime shipping lanes and fibre optic infrastruc-
ture, and expanding cooperation in tourism, healthcare, and maritime navigation. 
While the ongoing impacts of climate change remain a pivotal concern in shaping 
future policies, the Arctic region simultaneously offers a platform for India and Rus-
sia to strengthen mutual interests and diversify their strategic engagement. India’s 
invitation for Russia to join the ‘Coalition for Disaster Resilient Infrastructure’ and 
“International Solar Alliance” has the potential to safeguard Russia’s interest in the 
Arctic region.

Way forward

It is imperative to establish a comprehensive policy and legal framework 
governing the disposal of radioactive waste in the Arctic region to mitigate long-
term environmental and public health risks. Additionally, the priorities and rights 
of Indigenous communities must be central to governance strategies, given their 
role as primary stewards and first responders to environmental crises in the region. 
Ensuring effective coordination and collaboration among various stakeholders—
including governments, local communities, industry actors, and international 
institutions—is essential for inclusive and sustainable Arctic governance. Further-
more, investment in sustainable and specialized technologies should be prioritized 
to facilitate the responsible exploration and extraction of the region’s untapped 
energy and mineral resources, thereby balancing economic development with eco-
logical preservation.

Conclusion

Environmental sustainability is poised to play a critical role in shaping the 
future trajectory of Arctic Russia. However, conflicting policy priorities and grow-
ing geopolitical isolation present formidable barriers to effective environmental 
governance. Although there has been a notable rise in climate adaptation dis-
course and strategic planning, implementing concrete measures remains inade-
quate, particularly amid intensifying ecological crises. In the absence of decisive 
progress toward emission reductions, strengthened environmental regulation, and 
enhanced international cooperation, the coming decade will be a pivotal test of 
Moscow’s ability to reconcile its economic and strategic interests with the impera-
tive of ecological sustainability.
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Preamble

Urbanization is a term that could be listed among the most important words of the 
20th century. The rapid growth of urban populations in BRICS countries from the 
early 20th century to the present reflects global shifts in economy, social structure, 
and demography. Each of these countries has experienced a long and distinct path 
of urbanization, which has been both a cause and a consequence of deep societal 
transformations. At the beginning of the 20th century, the urban population share 
ranged from 5 % in China to 18 % in South Africa. Let us leave aside the historical 
prerequisites and political processes and focus solely on the entry point and cur-
rent indicators for each group member.

In China, urbanization accelerated in the 1950s, and by 2022, over 60 % of the 
population — more than 900 million people — lived in cities. According to a study by 
the World Bank, the peak of urbanization has passed, and future urban growth will 
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concentrate around major megacities and new urban clusters such as the Yangtze 
River Delta and the Beijing-Tianjin-Hebei region1.

In modern India, more than 35 % of the population — about 500 million peo-
ple — live in cities. Urban population density in India exceeds the global average, 
primarily due to Delhi and Mumbai. Urbanization is expected to continue, with 
demographic shifts and GDP growth concentrating more people around the key 
metropolitan areas like Mumbai, Delhi, and Bangalore2.

In South Africa, approximately 40 million people, or more than 70 % of the 
population, reside in urban areas. South African cities have lower population den-
sity compared to megacities in countries like India and China. Population density 
in South African megacities ranges from 1,310 to 3,040 people per square kilome-
ter, due to large urban footprints and significant suburban zones in Johannesburg, 
Cape Town, and Durban. These agglomerations are likely to grow further through 
internal migration3.

Brazil has the highest urbanization rate among BRICS countries: over 86 % of 
the population, i. e. about 180 million people, live in cities. Urbanization rates are 
expected to stabilize, reaching around 90 % by 2040. Major urban agglomerations 
such as São Paulo and Rio de Janeiro will remain the key centers, and the govern-
ment is currently developing targeted programs to improve urban quality of life4.

In Russia, industrialization and subsequent urbanization began in the 
1920s. By 2022, 75 % of Russians — approximately 110 million people — lived 
in cities. Nearly 70 % of Russian cities have populations under 100,000, and 
the future of a  third of these cities remains uncertain, heavily dependent on 
anchor enterprises and state investment in social services. By 2040, large cities 
are expected to grow due to internal migration from smaller towns and labor 
migration5.

Urbanization will thus remain the key development factor for BRICS coun-
tries in the coming decades, creating both opportunities and challenges for 
governments and societies. Common and specific urbanization-related issues 
include: overpopulation and housing challenges, including rising costs and 
reduced affordability; inadequate urban infrastructure that lags behind popula-
tion growth; environmental issues driven by increased consumption and waste; 
and management difficulties in urban planning, all of which exacerbate social 

1	 Wahba Tadros, Sameh Naguib; Wellenstein,Anna; Das,Maitreyi B; Palmarini,Nic; 
D'Aoust,Olivia Severine; Singh,Gayatri; Restrepo Cadavid,Paula; Goga,Soraya; Terraza,Horacio 
Cristian; Lakovits,Carina; Baeumler,Axel E. N.; Gapihan,Anne Treylane.
2	 Ibid
3	 Ibid
4	 Ibid
5	 Institute for Urban Economics. The Economy of Russian Cities and Urban Agglomerations. 
Issue 5: Major Urban Agglomerations in the Global Economy. Moscow: Institute for Urban 
Economics Foundation, 2020.
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inequality. The concept of unconditional transport accessibility is a  vital tool 
for addressing these urbanization challenges. It promotes the creation of cities 
with equal opportunities for all residents, reduced environmental impact, and 
improved quality of life.

Hypothesis

The principle of Unconditional Transport Accessibility (UTA) emerged within 
the broader concepts of “Transport Accessibility” and “Unconditional Transport 
Accessibility”6. It has become widespread in urban mobility research and practice, 
especially alongside the ideas of “sustainable transport” and “smart cities”. One 
of the pioneers in developing this concept was American scholar David Banister. 
While still relatively unknown in Russian historiography, the concept warrants 
deeper exploration.

Banister and his colleagues studied how urban structure and transport plan-
ning affect access to essential services such as employment, education, health-
care, and recreation. The core idea is that transportation systems should guarantee 
access to key services and destinations for all citizens, regardless of location, 
income, or physical ability.

The UTA concept has since been further developed by researchers and urban 
planning professionals. Their findings highlight that transport accessibility is cru-
cial for achieving social equity and urban sustainability.

The principle of Unconditional Transport Accessibility (UTA) means that 
every city resident is to be able to access essential services and destinations 
without barriers, no matter where they live. This principle aims to provide equal 
opportunities to all citizens, including the elderly, people with disabilities, chil-
dren, and youth.

Key components of UTA include:
1.	 �Access to public transport: public transport should be accessible for every citi-

zen offering regular and convenient connections across all districts.
2.	 �Comfort and safety of pedestrian areas: well-maintained sidewalks, lighting, 

and fencing.
3.	 �Interactive maps and navigation tools to help residents plan routes and navi-

gate cities easily.
4.	 �Environmental sustainability: promotion of environmentally friendly trans-

portation options (electric buses, trams, and personal mobility devices).
Some sources also emphasize cycling infrastructure, including dedicated bike 

lanes and parking.

6	 Institute for Urban Economics. The Economy of Russian Cities and Urban Agglomerations. 
Issue 5: Major Urban Agglomerations in the Global Economy. Moscow: Institute for Urban 
Economics Foundation, 2020.
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However, the ideal of Unconditional Transport Accessibility often clashes with 
the reality of urban agglomerations, which face serious resource constraints:
1.	 �Financial: high costs of maintaining and upgrading roads, junctions, and pub-

lic transport.
2.	 �Spatial: difficult topography, existing and future urban development, and lim-

ited physical space to build or expand roads, bridges, junctions, parking lots, 
and other facilities.

3.	 �Technical: outdated infrastructure, compatibility issues with modern systems 
(especially in tram and trolley networks), and integration challenges.

4.	 �Political and administrative: barriers to transport between municipalities 
within one agglomeration, lack of subsidies to carriers or municipalities and 
regions to build road facilities or modernize public transport.

5.	 �Social burden: ensuring access to social infrastructure, support for subsidized 
passengers, need for barrier-free, safe environments, public attitudes toward 
transit, and fare policy.

6.	 �Environmental pressure: air and noise pollution (likely the least influential of 
the above).
Most Unconditional Transport Accessibility barriers stem from a fundamen-

tal question: Is public transport a business with social obligations or a municipal 
responsibility?

BRICS countries use hybrid models. In general terms: municipalities retain 
regulatory roles, municipal/government companies in China/ state corporations in 
India build and operate infrastructure. Metro and rail systems are state-managed; 
bus transport varies across public and private sectors. In many cases, public-private 
partnerships are used to develop large-scale projects like metro lines or fleet 
upgrades.

Public transport can function as a business, especially where operators pursue 
profitability through improved service and customer attraction. Yet public transit 
plays a crucial social role: granting access to jobs, schools, healthcare, and other 
essential services for all categories of citizens, especially for those without private 
vehicles. Profitability is often limited by the need to serve low-income areas and 
provide subsidies.

Therefore, municipalities consider transit as a core urban function providing 
access to essential services. Local governments regulate fares, plan routes, and 
integrate modes. Many routes are unprofitable, requiring subsidies to maintain ser-
vice, modernize fleets, build infrastructure, and cover losses.

However, what we are witnessing is a classic case of nationalized losses and 
privatized profits: infrastructure — roads, interchanges, bus stops, and informa-
tion systems — is maintained and funded by the municipality. A portion of pub-
lic transport is also municipally operated (through municipal unitary enterprises 
of city transport), which includes metro systems, tram and trolleybus depots, and 
certain bus routes. Meanwhile, commercial companies reap the profits. Municipal 
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transportation companies consistently report financial losses every year (e. g., in 
Yekaterinburg7 and Moscow8), while competition for lucrative commercial routes is 
fierce, and, according to media reports, sometimes even criminalized.

The profitability of commercial routes is achieved through various means 
that often contradict not only the principles of Unconditional Transport Accessi-
bility but also public road safety norms, service quality standards, and proper fare 
accountability. These include poorly maintained vehicles and inadequately trained 
drivers, extended service intervals during low-demand hours, and violations of 
passenger transport regulations.

Why, then, does not the municipality expand its regulatory authority or cov-
erage in the public transportation sector? Such a decision would, in the long term, 
allow for more effective management of the resource limitations to implement the 
principles of Unconditional Transport Accessibility identified earlier:
1.	 �financial: high costs of road, interchange, and public transport maintenance 

and modernization would remain but could be offset by revenue from com-
mercially viable routes;

2.	 �spatial limitations: the practice of expropriating land for road construction 
could be more actively pursued if municipalities had the economic incentive 
or a developer-partner focused on improving transport accessibility;

3.	 �technical limitations: these are easier to address within unification and medi-
um-term municipal planning framework than across several independent car-
riers;

4.	 �political and administrative resources could be focused on a single objective 
based on shared principles, and centralization would simplify appeals to fed-
eral authorities for subsidies on road network and public transport develop-
ment;

5.	 �the city would gain flexibility in managing social obligations, including through 
comprehensive territorial development planning, attracting investors among 
developers for transport projects, allocating land for institutions and residents, 
and flexibly subsidizing fares for specific population categories (e. g., young 
municipal professionals);

6.	 �environmental burdens could be significantly reduced through prioritizing 
electric transport, lowering carbon emissions, and minimizing the cost of 
vehicle disposal and maintenance for both public and private fleets.
Thus, implementing the principle of Unconditional Transport Accessibility 

requires a  comprehensive approach and engagement from all the stakeholders: 
authorities, the business community, non-governmental organizations, and resi-

7	 Report of the Head of Yekaterinburg on the Results of His Activities and the Activities of the 
City Administration, Including Responses to Questions Raised by the Yekaterinburg City Duma for 
2023. Yekaterinburg, 2024.
8	 Moscow Transport Complex: 2022 Performance Report. Moscow, 2023.
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dents themselves. One way to realize the declared goals of Unconditional Transport 
Accessibility could be the transfer of transport operations to municipal manage-
ment or the establishment of a system with stronger municipal oversight of public 
transportation.

Economic and Social Effects. When evaluating social outcomes, it is crucial to 
consider the cultural characteristics of specific societies. For instance, the expec-
tations of residents in Russia, India, China, and Brazil do not align with the typical 
American approach to transport accessibility, due to distinct historical and cultural 
factors. What may work for atomized nuclear households in endless American 
suburbs does not meet the needs and expectations of those shaped by socially-
oriented or even paternalistic states, or of the bearers of traditional cultural code 
representing the third or fourth generation of residents (given the pace of urban-
ization in BRICS countries).

The urban transportation systems in agglomerations may shift from being 
narrowly evaluated based on profit and loss to being recognized as a category of 
investment for the economic development of agglomerations.

General Conclusions and Expected Outcomes.

Urban transport accessibility in BRICS megacities faces shared challenges: 
road congestion, insufficient public transport, and environmental consequences. 
However, each country is developing its own strategy to address these issues, 
including expanding transport networks, integrating digital technologies, and pro-
moting environmentally friendly transportation.

The concept of Unconditional Transport Accessibility directly addresses many 
of the urbanization challenges faced by BRICS countries. A robust public transport 
system aligned with UTA principles can reduce private car use, ease congestion, 
and improve environmental conditions. Ensuring access to transport for all resi-
dents, regardless of income, will make cities fairer and more inclusive. The use of 
green transport modes, such as electric buses and trams, will reduce carbon emis-
sions and improve urban air quality.

The principles of Unconditional Transport Accessibility demand a  compre-
hensive approach to urban infrastructure planning for more rational and socially 
equitable resource use. This is what makes expanding municipal authority over 
transport infrastructure such an attractive and promising direction.
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Each year, the worsening environmental situation prompts society to increas-
ingly scrutinise the environmental impact of corporate activities. On 6 February 
2024, VCIOM (Russian Public Opinion Research Center) released findings from 
a monitoring survey on public perceptions of Russia’s environmental conditions, 
specifically for the RUIE (Russian Union of Industrialists and Entrepreneurs) Envi-
ronmental Forum. According to the survey, 29% of respondents identified indus-
trial companies as having a significant negative impact on the environment, while 
30% pointed to the low level of environmental responsibility among businesses as 
a key obstacle to improving the situation [5].

Indeed, organisations that neglect to adhere to environmental laws and regu-
lations and fail to fulfil their societal obligations and responsibilities pose a signifi-
cant threat to sustainable and safe development in the future.

This essay has been prepared as part of the thematic block 
titled “Investments in the Environment: Which investment
initiatives and solutions under New Platform for Global 
Growth will create a more comfortable, sustainable and safe 
living environment?”
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The social responsibility of businesses encompasses not only environmental 
protection but also includes social and economic dimensions, such as supporting 
local communities, providing employee training and professional development, 
offering benefits like voluntary health insurance for employees, creating safe and 
comfortable work environments, organising cultural and sports events, and more. 
Therefore, promoting the principles of corporate social responsibility and expand-
ing its application areas presents a genuine opportunity to foster progressive soci-
etal development and create more comfortable and safe living conditions.

A survey conducted by VCIOM on 27 August 2024 revealed that the Rus-
sian public’s awareness of corporate social responsibility remains moderate. Only 
approximately half of the citizens (47%) are familiar with or have heard about proj-
ects implemented by large enterprises in this area. Notably, residents living near 
large industrial facilities are 1.5 times more likely to be informed about these ini-
tiatives, as they often witness their impact firsthand [4]. For instance, in 2023, the 
Tatneft group and its subsidiary Tolyattikauchuk allocated over 100 million rubles 
to develop Tolyatti’s infrastructure, resulting in 11 projects that enhanced culture, 
healthcare, education, and sports. These projects included renovating the Art 
Museum, equipping hospital operating rooms, refurbishing school classrooms, and 
building an inclusive sports playground, among multiple other transformations [2].

The survey also showed that projects focused on enhancing local community 
life, such as infrastructure development and urban environment improvement, are 
most noticeable and tangible to residents. However, this does not fully align with 
the preferences of the surveyed Russians, as every second respondent (51%) iden-
tified support for healthcare as the primary area of focus [4]. This is understand-
able, given that healthcare initiatives can significantly impact quality of life. It is 
important to note, though, that the lack of public awareness about ongoing health-
care projects does not imply that businesses are not investing in this area.

As previously mentioned, a significant number of citizens view the low envi-
ronmental responsibility of businesses as a major obstacle to environmental 
improvement, which in turn affects the quality and standard of living. While such 
projects are currently underway, their scale and capacity are still insufficient to 
drive substantial changes in nature conservation. This is particularly concerning as 
global environmental challenges continue to escalate annually. 

On 12 February 2025, as part of Russian Business Week, a Social Forum titled 
“Social Priorities in the Development of Responsible Business – Contribution to 
Achieving National Goals” took place. The event highlighted the state’s current 
challenges, including enhancing infrastructure for families and children, expand-
ing access to quality education and healthcare, promoting cultural leisure activi-
ties, and creating a comfortable living environment.

Alexander Shokhin, President of the Russian Union of Industrialists and 
Entrepreneurs, emphasised the significant role of businesses in addressing these 
challenges, while Tatyana Golikova, Deputy Prime Minister of the Russian Feder-
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ation, highlighted the growing involvement of companies in implementing large-
scale social projects. However, achieving success in these endeavours requires the 
combined efforts of the state, businesses, and society as a whole [3].

In 2025, new national projects will start, focusing on key objectives such 
as preserving the population, supporting families, enhancing public health and 
well-being, and improving living conditions. It is likely that these areas will become 
the primary priorities for businesses when implementing their social responsibility 
initiatives.

In terms of the interplay between social and economic impacts, companies 
that adhere to responsible business principles enhance their market position and 
business reputation. Consequently, they contribute to positive social changes while 
gaining a significant competitive edge. Although implementing socially impactful 
projects requires substantial resources and investments, it ultimately provides the 
company with clear economic benefits, such as government support, customer loy-
alty, human resource advantages, and more.

The advancement of modern technologies and the rise of artificial intelli-
gence have profoundly influenced all aspects of life. Currently, many companies 
are leveraging these technologies to minimise their environmental footprint, and 
AI is enabling organisations to execute social projects that were once deemed 
unfeasible. Consequently, the integration of innovations can facilitate businesses 
in more effectively implementing social responsibility principles. The digitalisation 
of the economy allows for closer communication with consumers, thereby enabling 
companies to better understand and address their requests and needs.

Today, BRICS+ countries are actively integrating advanced technologies 
into their economies. Despite their cultural, economic, and social diversity, these 
nations share a common goal: improving the living conditions of their citizens.

In recent years, companies in BRICS+ countries have transitioned from explor-
ing AI technologies to actively utilising them. However, there remain numerous 
opportunities for further AI applications, particularly in fostering socially respon-
sible business practices [1].

It is, therefore, reasonable to propose leveraging AI to boost the interest of 
medium and small enterprises in high-quality sorting and recycling of recyclable 
materials. Additionally, AI can help expand the scope of social programmes, such 
as organising community events, increasing employment opportunities for socially 
vulnerable citizens within these companies, and more.

This can be accomplished by actively introducing grant support, which will be 
allocated based on a rating system established by AI using organised data on com-
panies’ activities in these areas. AI will also provide recommendations for adjust-
ing current practices and suggest potential trends, helping companies to further 
develop and address existing issues.

As technologies advance, international collaboration and cooperation among 
BRICS+ countries are becoming increasingly significant. Only through their joint 
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efforts in improving waste sorting and recycling processes can these nations 
achieve substantial progress in addressing environmental challenges. AI plays a 
crucial role in this endeavour by optimising logistics and proposing effective solu-
tions, taking into account shared borders, national capabilities, climate conditions, 
economic and social factors, human and energy resources, etc.

In summary, corporate social responsibility should be regarded as an abso-
lute norm in today’s world. The range of approaches and methods for its imple-
mentation will continue to expand each year, driving sustainable and prosperous 
development for both society and the economy, with outcomes directly shaped by 
companies’ efforts in this area.
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Relevance

Climate change is one of the main global threats impacting sustainable develop-
ment of both developing and developed countries. As the largest country in Central 
Asia, Kazakhstan faces major environmental challenges related to climate change. 

The Climate Change Action report demonstrates that Kazakhstan’s climate 
is getting warmer. In 1991-2020, average annual temperatures grew by 0.9°C com-
pared to 1961-1990. Days with temperatures above 30-35° C are becoming increas-
ingly frequent in the country’s south, southwest, and west. Climate change makes 
heat waves stronger, and record temperatures seen in 2020 (1.92°C above average) 
exceeded the previous maximum recorded in 2013 (1.89°C).  

In 2021, average annual air temperature in Kazakhstan was 1.58°С higher than 
the climate norm in 1961-1990, and this is the fifth-highest figure in the range of 
warmest years in 1941-2020. As average annual air temperatures grow, high sum-
mer temperatures recur with greater frequency, which negatively affects flora, 
fauna, and human population.

The issue of adapting to climate change in Kazakhstan becomes all the more 
pressing since climate change and natural disasters have major effect on the 
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country’s economy and population. High temperatures, changing precipitation 
regime, extreme weathers such as droughts, floods, and dust storms cause dam-
age to agriculture that is an important part of Kazakhstan’s economy. Falling crop 
yields, cattle losses, water shortages cause economic damages and can result in 
higher food prices. Additionally, climate disasters often force population to migrate 
from the affected regions thereby creating further social and infrastructural prob-
lems. Extreme weathers also cause damage to urban and rural settlements, destroy 
buildings, roads, and communications, which translates into major repair costs and 
increases social instability.

In this context, the issues of adapting to climate change and having efficient 
disaster management become key factors in ensuring Kazakhstan’s sustainable 
development amid global environmental change.

Argument

Successful adaptation to climate change in Kazakhstan requires a compre-
hensive approach that includes steps for preventing natural disasters and as well as 
strategies for minimizing their consequences. The outlook for Kazakhstan is fur-
ther average temperature increases, which will cut water resources, change agricul-
tural potential, and increase the frequency and severity of natural disasters.

Kazhydromet reports that the number of natural disasters in Kazakhstan has 
been climbing since 2019, mostly because of more frequent strong winds and dust 
storms in 2021. On the contrary, heavy rains in 2021 (10) were far fewer than in 
2017 (32).

Kazakhstan’s Ministry for Emergency Situations reports that in 2017-2021, 
1,647 people died and 5,724 were injured in natural disasters. As for economic 
damage, Kazakhstan’s Bureau of National Statistics reports that the costs of natu-
ral disaster recovery ballooned from KZT 1 bn. in 2010 to KZT 7.3 bn. in 2020, while 
the costs of anthropogenic disaster recovery shrank from over KZT 8 bn. in 2010 to 
KZT bn. in 2020.

Table 1.Extreme weather frequency in Kazakhstan (2017-2021)
Source: Kazhydromet
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Climate data analysis demonstrates that temperatures in Kazakhstan have 
already risen by 0.4–0.5° C over the last 30 years, which is higher than the world’s 
average. Forecasts predict that by the late 21st century, Kazakhstan’s temperatures 
may rise by 3–4° C, which will produce drastic changes in ecosystems and exacer-
bate current problems with water resources.

Changing precipitation regime is particularly dangerous for Kazakhstan’s 
economy. For instance, Central Kazakhstan where the main agricultural districts 
are is predicted to experience a major precipitation shrinkage, which will make 
droughts more frequent and crop growing conditions will consequently deterio-
rate. The World Bank reports that Kazakhstan’s agriculture has already lost billions 
of dollars because of droughts.

Equally important is the impact natural disasters have on the social sphere. 
More frequent droughts and other extreme weathers result in deteriorating quality 
of life, particularly in rural areas. 

Economic and social effects

Climate change in Kazakhstan carries both direct and indirect economic risks. 
Direct losses stem from the damage caused by natural disasters such as floods, 
droughts, fires, destroyed infrastructure. Climate change particularly affects agri-
culture that still remains the key economic sector ensuring food security and jobs 
for millions of people. Falling crop yields and higher infrastructure rebuilding costs 
result in major economic losses.

Indirect losses stem from disrupting the environmental balance and from 
deteriorating health of the population. For instance, a greater number of dust 
storms and higher concentrations of airborne particles result in higher incidence 
of respiratory diseases, which in turn increases healthcare costs and reduces the 
population’s working ability. Deteriorating water quality caused by pollution and 
shrinking water resources can result in potable water shortages, which also affects 
socioeconomic development.

From the point of view of the social sphere, climate change also is fraught 
with the threat of greater inequality. It is especially true for agriculture that is par-
ticularly vulnerable to climate disasters. The Economic Research Institute mod-
eled several long-term outlooks for Kazakhstan predicting that frequent droughts 
would adversely affect economy. In dry years, the difference in real GDP increases 
to 2–2.5%. The drought scenario predicts that production will mostly drop in agri-
culture and in the energy sector; by 2050, the slump may amount to 7–12%. Other 
sectors, such as chemical manufacturing and manufacturing of food and drinks, 
may be indirectly affected as well.

Agriculture and retail are expected to experience the greatest slump; they are 
particularly labor-intensive and extremely vulnerable to droughts. In 2050, total 
employment will fall by 1.6% compared to the base scenario.
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Modelling the effect extreme precipitation may have on Kazakhstan’s econ-
omy also produced negative results. By 2050, the difference in real GDP will 
increase to 1.5%. It will mostly be affected by a drop in exports that fall by 2.3% in 
2050 compared to the base 2022 scenario, while imports increase by 1.1% in the 
first years and then drops by 0.3% as economy slows in subsequent years.

In order to prevent such losses, Kazakhstan needs to take adaptive measures. 
Some anti-drought measures to be used in adapting to climate change could 
include water-saving technologies, breeding drought-resistant crops, building 
multi-purpose reservoirs etc. Modelling demonstrates that investing into irrigation 
will increase agricultural production by 1.9% (KZT 117.3 bn.) by 2050 compared to 
the scenario with droughts and without adaptive measures. This adaptive mea-
sure results in a GDP that is about 0.5% higher than in the scenario with droughts 
and without adaptive measures. Growth generally is driven by investments and 
increased household consumption. 

Modelling the adaptive measure of building climate-resistant roads yields sim-
ilar results. By 2050, investment in the first years and increased export potential 
later result in positive difference in real GDP increasing to 0.6% compared to the 
scenario without adaptation. Better roads cut travel time and costs, which results in 
exports growing on average by more than 1%.  

Conclusions

Adapting to climate change is a vital task for Kazakhstan, which requires a 
comprehensive approach and an active interaction of all the parties concerned, 
including government bodies, the private sector, and local population. Natural 
disaster management should include both preventive steps, early alert systems, 
and effective emergency response systems.

Forecasts and current data demonstrate that unless Kazakhstan channels 
major effort into adaptation, it will face grave economic and social consequences. 
However, properly directed efforts and efficient resource management can both 
mitigate the consequences of climate change and use these challenges as a stim-
ulus to develop sustainable and innovative technologies and create a sustainable 
economy capable of withstanding climate change.

Successful adaptation could create new jobs, improve quality of life in affected 
regions, and bolster sustainability of Kazakhstan’s economic and social systems. 
The principal outcome to be expected is improved preparedness for natural disas-
ters, reduced economic losses, and Kazakhstan’s greater overall resistance to cli-
mate change.

Therefore, adaptation to climate change and natural disaster management in 
Kazakhstan should take priority in state policies, which will ensure long-term sta-
bility and prosperity amid global climate changes.
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Introduction

In today’s world, unprecedented environmental challenges are unfolding. The 
COVID-19 pandemic and escalating climate change impacts have served as a 
strong catalyst for reassessing the role of investment in sustainable development. 
These crises have not only revealed the vulnerabilities of the global economy but 
also highlighted the direct influence of environmental issues on social welfare and 
economic stability. In this context, investing in environmental projects is evolving 
from a trend into a necessity for securing a sustainable future.

The pandemic as a catalyst for environmental investment:
key lessons learned

The COVID-19 pandemic has vividly illustrated how environmental problems 
can escalate into global crises. Scientists have consistently emphasised the con-
nection between ecosystem destruction and the heightened risk of zoonotic dis-
eases – those transmitted from animals to humans. Factors such as deforestation, 
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urbanisation, and climate change create favourable conditions for the emergence 
and spread of new viruses. This pandemic underscored that investing in ecosystem 
and biodiversity conservation is not merely an ecological concern but a matter of 
global security. Initiatives like reforestation and wildlife protection can mitigate the 
risks of future pandemics, making these projects increasingly appealing to inves-
tors focused on long-term sustainability.

Furthermore, the pandemic has expedited the shift to digitalisation and 
remote work, resulting in reduced carbon emissions in the short term. This expe-
rience has demonstrated that changes in behaviour and technology can have a 
substantial environmental impact. Consequently, investors have started to allocate 
more resources to green technologies, including renewable energy, electric vehi-
cles, and energy-efficient solutions. They have come to realise that these sectors 
are not only environmentally beneficial but also economically sustainable.

Climate change: challenges and opportunities

Unlike pandemics, climate change progresses gradually, yet its impacts are 
already being felt globally. The increasingly frequent extreme weather events – such 
as hurricanes, floods, and droughts – are inflicting significant economic damage. 
According to the World Bank, climate change could push over 100 million people 
into poverty by 2030. These escalating risks are prompting investors to reevaluate 
their strategies and seek opportunities to fund projects aimed at mitigating climate 
change effects.

Investments in renewable energy sources have emerged as a primary area of 
focus. Solar and wind power are already showcasing high profitability and com-
petitiveness compared to conventional energy sources. Moreover, climate change 
is driving innovation in technologies such as carbon capture and storage (CCS), 
which play a crucial role in reducing greenhouse gas emissions.

Another crucial lesson from the climate crisis is the recognition of the neces-
sity to adapt to changes that can no longer be avoided. Investments in sustainable 
infrastructure, such as flood defences and water supply systems, are gaining greater 
importance. These projects not only mitigate risks but also generate new employ-
ment opportunities, contributing to economic growth.

Lessons for the future

The pandemic and climate change have demonstrated that environmental cri-
ses can serve not only as threats but also as catalysts for transformation. Investors 
who have recognised the value of sustainable development early on are already 
reaping benefits today. Companies that implement ESG (Environmental, Social, 
Governance) principles exhibit greater resilience during crises and attract more 
capital.
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However, for environmental investments to become truly widespread, gov-
ernments and international organisations have to put in a lot of work. Subsidies, 
tax incentives, and regulatory measures can stimulate private investment in envi-
ronmental projects. Additionally, fostering international cooperation is crucial to 
ensure funding for environmental initiatives in developing countries, which often 
bear the brunt of climate change impacts.

Conclusion

Environmental crises, such as the pandemic and climate change, have pro-
vided a strong incentive to reassess the role of investment in sustainable develop-
ment. They have demonstrated that environmental concerns are not solely about 
nature conservation but also play a critical role in maintaining economic stability 
and social welfare. Investing in the environment is not merely a gesture towards 
preserving the planet’s future; it also presents an opportunity to build a sustain-
able and prosperous economy. The lessons learned from recent years should serve 
as the foundation for new strategies that will help us address future challenges 
effectively.
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Preamble

Water is a vital resource that plays the key role in such processes as crops growing, 
electricity production, and public health maintenance. Shortage of water threat-
ens people’s lives, jobs, as well as food and energy security of any country. Inter-
national cooperation within BRICS can play a decisive role in slowing down of 
water resources deterioration that threatens ecosystems and economies around 
the world, and achievement of the global climate goals, including the UN 2030 
Sustainable Development Goals. Modern companies are striving to at least some-
how minimize the negative impact on the environment and preserve biodiversity, 
and also set corporate goals and indices to ensure efficient sustainable water uti-
lization.

Water is a valuable resource in life of a person and a state. One can agree with 
this statement, as efficient water management ensures national security and pro-
motes strengthening of peace at the global level.

The global community started to introduce such concepts as the “green econ-
omy” and the “blue economy”. There is similarity between them, as they are related 
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to environmental protection and rational use of natural resources, while the dif-
ference results from specifics, namely specific focus in certain areas. For example, 
the “blue economy” sectors usually include maritime logistics, fishery, and aqua-
cultures, marine tourism, coastal infrastructure, and ports. Over time, expansion 
occurred and freshwater ecosystems (freshwater resources) were added. To con-
tinue discussion of the “blue economy”, let us consider the main international indi-
ces estimating the role of water resources in the world.

At present, estimated value of the World Ocean’s assets is 24 trillion dollars; 
lives of more than 3 billion people depend on resources of the “blue economy”, 
especially in developing countries; 80% of world trade by volume and 70% by value 
is carried out by sea and processed by ports around the world; the global aquacul-
ture market is estimated as 82.8 million tons of products; global economic value of 
coastal ecosystems is 20.4 trillion dollars.1

Regardless of the optimistic water resource development indices, there are 
certain factors that cast doubt on sustainability of the future aquatic ecosystems. 
According to the World Resources Institute, by 2050, more than 30% of the world’s 
GDP will be exposed to high risk of water shortage, and, by that time, greenhouse 
gas emissions from shipping will increase by 50–250%2. By 2030, global shortfall in 
available water supply as compared to demand will reach 56%. Water related chal-
lenges arise against the background of increased demand for food: researches sug-
gest that, in 2050, the world will have to produce 56% more calories than in 2010 
in order to feed the forecasted 10 billion people3.

The agricultural sector already constitutes the main cause of water shortage, 
as it accounts for 70% of global water intake. Risks arise from the stage of crop 
cultivation. Due to water shortage in some regions of the world irrigated crops 
that account for 34% of world production in terms of weight are vulnerable to the 
increasing competition for common water supply sources. Water shortage is con-
sidered to be “high”, if at least 40% of local water supply is used to meet the needs 
of farms, industrial enterprises, power plants, and households. At present, approx-
imately 60% of the world’s irrigated crops (by weight) are grown in the areas of 
high or extremely high shortage of water. Most of the crops are commodity crops 
exported to other countries, thus water shortage causes food security issues for the 
countries.

The global community has to efficiently implement principles of the “blue 
economy”, and BRICS countries that are also involved in solving of the global water 
related issues are no exception here. Dynamics of the basic water shortage index 
in BRICS countries according to the World Resources Institute is shown in Fig. 1.

1	  Kept Academy [Electronic resource]. – Access mode: https://kept.ru 
2	  Ibid.
3	  World Resources Institute [Electronic resource]. – Access mode: https://www.wri.org/
insights/growing-water-risks-food-crops 
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* water shortage level: low (0-1), medium-low (1-2), medium-high (2-3), high (3-4), extremely-high (4-5)
Fig. 1 – Dynamics of the water shortage index for BRICS countries4

By 2080, significant depletion of water resources will be observed in Iran, 
UAE, Egypt, and South Africa, as temperature (climate conditions) in these regions 
will continue to rise. The forecast for Middle East and North Africa suggests that, 
already by 2050, 100% of the population will live under conditions of extreme-
ly-high water shortage. In Iran, identified challenges include inefficient water 
management and irrational use of water in agriculture, which causes tension that 
increases along with aggravation of water shortage5. In India, approximately 24% (of 
the total produced amount) of agricultural crops are grown in drainage basins that 
consume more water than can be naturally recovered. The country has resorted to 
pumping of non-renewable ground waters and river diversion, but these are not the 
long-term solutions.

Among the largest associations of the world, BRICS is actively demonstrating 
interest in sustainable development and environmental protection. Table 1 pres-
ents analysis of BRICS countries in terms of progress in the achievement of the 
UN Sustainable Development Goals, especially for the goals pertaining to water 
resources and their responsible usage. The 2024 SDG Index was selected as the 
basis for the research.

Results suggest that all countries except for Indonesia improved their overall 
rankings. Achievement of the three goals demonstrates that BRICS countries are 
facing difficulties in implementation of the national tasks. However, expectations 
regarding goal No. 6 are optimistic for most of the countries.

Location of marine resources plays significant role in maintenance of sustain-
able economy in states washed by seas and oceans. The Government of Brazil has 
developed a national policy on marine resources (regulation based on the “polluter 

5	  Ibid.
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pays” principle) and included coastal zone management in national planning. In 
China, marine environment protection act and the 14th five-year plan for national 
informatization provide for the establishment of a digital environmental manage-
ment system for water resources. The “India’s Blue Economy” project provides for 
the establishment of a national accounting system for the purpose of ocean man-
agement and development of new sectors of marine biotechnology and deep-sea 
mining. The South African Marine Spatial Planning Act provides the basis for rel-
evant planning in the country, as well as development, revision, and implementa-
tion of marine spatial plans. Russia has large reserves of accessible water resources 
and high potential for efficient management of the same. Since 2025, “Ecological 
Well-Being” (instead of “Ecology”) National Project was launched. The national 
project comprises six federal projects, including the “Water of Russia” project for 
reduction of untreated wastewater discharge into water bodies.

With the development of production relations, they started to actively use 
water resources at all stages of economic activity, as this is the source of trans-
port, trade, and energy production for many countries. According to the fore-
casts, by 2030, added value created by maritime sectors of the economy will 
make up approximately 3 trillion dollars.6 Water resources (especially freshwa-
ter) are used by most companies depending on their importance in particular 
sectors and are subject to pollution, and together these are the two key pressure 
factors that cause the loss of nature in ecosystems around the world.

For example, 96% of water taken by Procter & Gamble (P&G) along the entire 
supply chain is spent in course of its products consumption by clients. In 2015, 
there was a  drought in Brazil, which resulted in decreased sales of Unilever in 

6	 Kept Academy [Electronic resource]. – Access mode: https://kept.ru

*change in the indices as compared to the previous year (↑ increase, ↓ decrease, → stagnation)
Table 1 – Analysis of data in the 2024 SDG Index on BRICS countries7
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20167. Although the challenge was caused by the climate change, this demon-
strates dependency of the corporate sector on water resources. Implementation 
of low-carbon strategies and development of “clean” technologies, for example 
hydrogen production by way of electrolysis, as well as cooling and maintenance of 
equipment in the renewable energy sector, also require water.

BRICS platform offers implementation of the following joint initiatives that 
will promote development of the “blue economy”: 1) establishment of a target fund 
for blue economy of BRICS countries; 2) cooperation in construction of water pro-
tection structures and biological buffer zones in coastal ecosystems; 3) exchange 
of experience in development and implementation of water saving and other envi-
ronmentally friendly technologies to facilitate access to water resources; 4) integra-
tion of the “blue economy” in corporate business models, introduction of closed 
water circulation technologies in production; 5) certification and standardization 
under unified BRICS system; 6) establishment of a research hub in BRICS to pro-
vide extensive thematic research and training on the topic of the “blue economy”; 
7) development of an integrated water resource index for BRICS countries and cre-
ation of a unified database for the Water Digitalization Initiative.

Joint initiatives aimed at rational usage of water resources will be included in 
the taxonomy of “blue” projects of BRICS+. It will in turn positively affect the econ-
omy, as well as the social sphere of each country in the union. “Blue” initiatives will 
increase adaptive potential of companies in the context of climate change, which 
will manifest in reduced dependency on limited water reserves. The state itself is 
interested in ecosystem preservation and restoration, as sustainable water man-
agement projects often attract attention of international investors interested in 
financing of environmentally friendly initiatives.

Clean water is the basis for health of the population. Improved quality of water 
supply reduces the risk of diseases associated with water contamination and pro-
motes demographic well-being of the country. In addition, access to clean water 
becomes an equal opportunity for all segments of the population regardless of their 
income level and geographic location, which supports social stability.

Today, water crises transcend national borders, which causes migration, inter-
nal conflicts, and regional instability. BRICS countries have to adapt and think 
ahead in order to help citizens, communities, and companies to survive in the 
world where water shortage is becoming an increasingly major challenge.

7	  World Resources Institute [Electronic resource]. – Access mode: https://www.wri.org/
insights/corporate-downstream-targets-consumer-water-use
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Preamble: The Need for Strategic Environmental Investments

Environmental degradation, urban congestion, and climate change pose severe 
threats to human well-being and economic stability. According to the World 
Bank, climate change could push an additional 100 million people into poverty 
by 2030 if no action is taken. Addressing these issues requires strategic invest-
ments in environmental sustainability, ensuring that future generations inherit 
a habitable planet while fostering economic growth. The Global Commission on 
Adaptation estimates that investing $1.8 trillion in climate resilience measures 
globally between 2020 and 2030 could generate $7.1 trillion in net benefits. Fur-
thermore, the Intergovernmental Panel on Climate Change (IPCC) warns that 
global temperatures are on track to rise by 1.5°C above pre- industrial levels by 
the early 2030s, exacerbating extreme weather events, food insecurity, and bio-
diversity loss. The United Nations Environment Program (UNEP) highlights that 
annual adaptation costs in developing countries alone could reach $140–300 
billion by 2030. Meanwhile, air pollution, a byproduct of environmental neglect, 
causes approximately 7 million premature deaths annually, as reported by the 
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World Health Organization (WHO). Strategic investments in renewable energy, 
sustainable infrastructure, and ecosystem restoration are not only essential for 
mitigating these risks but also for unlocking economic opportunities, such as the 
creation of 24 million new jobs in clean energy sectors by 2030, as projected by 
the International Renewable Energy Agency (IRENA). By prioritizing environ-
mental sustainability, we can build resilient economies, reduce inequality, and 
safeguard the planet for future generations.

Core Hypothesis: Investments in Environmental Sustainability as a Driver 
of Growth

The central hypothesis of this discussion is that targeted investments in green 
infrastructure, sustainable transportation, circular economies, and climate resil-
ience will enhance human-centric development, economic prosperity, and global 
sustainability.

Human-Centric Territorial Development: Planning for People

A human-centric approach to urban development prioritizes livability, sus-
tainability, and social inclusion. Investments in green spaces, walkable cities, 
and energy-efficient buildings foster healthier lifestyles and increase property 
values. Studies show that access to green spaces can reduce stress levels by up 
to 30% and lower the risk of chronic illnesses, while walkable urban designs can 
decrease transportation-related emissions by 20–30%.  Energy-efficient build-
ings, which account for nearly 40% of global energy consumption, can reduce 
energy use by up to 50% through retrofitting and smart design. Additionally, 
inclusive urban planning that integrates affordable housing and public transit 
can bridge socioeconomic gaps, ensuring equitable access to opportunities.  
By placing people at the center of development, cities can enhance quality of 
life, promote environmental stewardship, and create thriving, resilient commu-
nities.

Table 1: Economic and Social Benefits of Environmental Investments
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Green Infrastructure: Sustainable and Eco-Friendly Urban Space

Green  infrastructure,  including  green  roofs,  urban  forests,  and  sus-
tainable drainage systems, mitigates climate risks while enhancing urban aes-
thetics and air quality. Urban forests alone can reduce air temperatures by up 
to 8°C, lowering the urban heat island effect and decreasing energy demand for 
cooling. Green roofs can absorb up to 70–90% of rainfall, reducing flood risks 
and improving storm water management. Sustainable drainage systems, such 
as permeable pavements and rain gardens, can cut surface runoff by 50–90%, 
preventing waterlogging and pollution. Moreover, green spaces act as carbon 
sinks, with urban trees sequestering an estimated 25% of global carbon emis-
sions. By integrating green infrastructure, cities can combat climate change, 
improve public health, and create more livable, resilient environments for their 
inhabitants.

Transport Accessibility: A Necessity for Economic and Social Inclusion

Efficient and sustainable public transportation reduces emissions and 
enhances economic accessibility. According to the International Association of 
Public Transport (UITP), well-designed public transit systems can cut urban CO2 
emissions by up to 50%, significantly contributing to climate goals. Accessible 
and affordable transport networks connect marginalized communities to jobs, 
education, and healthcare, reducing inequality and fostering social inclusion. For 
instance, every 1 invested in public transportation generates approximately in 4 
economic returns, as per the American Public Transportation Association (APTA). 
Additionally, cities with robust transit systems experience lower traffic conges-
tion, saving commuters’ time and reducing fuel costs. By prioritizing sustainable 
mobility, governments can create inclusive, economically vibrant societies while 
addressing environmental challenges.

Table 2: Benefits of Green Spaces in Urban Areas

Table 3: Benefits of Green Infrastructure
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Circular Economy: Redefining Production and Consumption

The circular economy focuses on reducing waste, reusing materials, and pro-
moting sustainable production. By transitioning to circular models, businesses can 
reduce global greenhouse gas emissions by up to 39% and cut primary material 
consumption by 32% by 2050, as estimated by the Ellen MacArthur Foundation. 
Recycling and reusing materials can save industries up to $630 billion annually 
in the EU alone, while creating new job opportunities in waste management and 
innovation. For example, remanufacturing electronics can recover valuable metals 
like gold and copper, reducing the need for resource extraction. Additionally, cir-
cular practices such as product-as-a-service models extend product lifespans and 
minimize environmental footprints. Embracing the circular economy not only con-
serves resources but also drives economic growth and resilience in a resource-con-
strained world.

Corporate Social Responsibility (CSR): A New Business Standard

A commitment to CSR ensures that businesses operate sustainably, benefit-
ing both society and the economy. Companies with strong CSR practices expe-
rience up to 20% higher employee retention rates and 13% greater productivity, 
according to studies by Harvard Business Review. Additionally, 87% of consumers 
prefer to support businesses that advocate for social and environmental causes, 
as highlighted by Nielsen. CSR initiatives, such as reducing carbon footprints and 
investing in community development, can enhance  brand  reputation  and  drive  
long-term  profitability.  For  instance,

Unilever’s Sustainable Living Plan has not only reduced environmental impact 
but also contributed to a 46% growth in its sustainable product lines. By integrating 
CSR into core strategies, businesses can foster  trust,  drive innovation, and con-
tribute to a more equitable and sustainable future.

Table 4: Benefits of Sustainable Transportation

Table 5: Economic Potential of the Circular Economy
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Managing Natural Hazards: Preventive Investments for Economic Stability

Disaster preparedness, early warning systems, and resilient infrastructure 
are critical investments. According to the World Bank, every 1spent on disaster 
risk reduction can save upto 7 in recovery costs, making preventive measures 
highly cost-effective. Early warning systems, for example, have reduced mortality 
rates from cyclones by 76% in countries like Bangladesh. Resilient infrastructure, 
such as flood-resistant buildings and earthquake-proof designs, can minimize 
economic losses, which averaged $268 billion annually from 2010 to 2019 due 
to natural disasters. Investing in ecosystem-based solutions, like mangrove res-
toration, can also reduce flood risks while enhancing biodiversity. By prioritizing 
proactive measures, governments and businesses can safeguard lives, protect 
economies, and build resilience against increasingly frequent and severe natural 
hazards.

Sustainable Tourism: Enhancing Urban and Rural Environments

Investments  in eco-tourism, heritage conservation, and low-impact travel 
contribute to both economic growth and environmental preservation. The World

Travel & Tourism Council (WTTC) estimates that sustainable tourism could 
generate $8 trillion annually by 2030 while supporting 121 million jobs glob-
ally. Eco-tourism initiatives, such as wildlife sanctuaries and nature reserves, 
protect biodiversity and generate revenue for local communities. Heritage con-
servation not only preserves cultural identity but also attracts responsible trav-
elers, boosting local economies. By promoting low-impact travel options, such 
as electric vehicles and eco-friendly accommodations, the tourism sector can 
reduce its carbon footprint and ensure long-term environmental and economic 
sustainability.

Table 6: Benefits of CSR

Table 7: Benefits of Disaster Preparedness
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General Conclusions and Expected Results

Investing in environmental sustainability is no longer an option but a neces-
sity for economic prosperity and social well-being. Through human-centric devel-
opment, green infrastructure, climate adaptation, and circular economies, the New 
Platform for Global Growth can drive a future where economic advancement and 
environmental preservation go hand in hand. By 2030, these investments could 
create over 100 million jobs in sectors like renewable energy, sustainable agricul-
ture, and eco-tourism, while reducing global carbon emissions by up to 50%. Cit-
ies adopting green infrastructure and efficient public transport could see a 25% 
improvement in air quality and a 30% reduction in energy consumption. Further-
more, resilient infrastructure and disaster preparedness can save billions in recov-
ery costs and protect vulnerable communities. The transition to circular economies 
could unlock 4.5 trillion in economic value by 2030, while sustainable tourism 
could contribute 4.5 trillion in economic value by 2030 to the global economy. 
By prioritizing these strategies, we can build a resilient, inclusive, and sustainable 
future for generations to come.
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 Introduction 

A sustainable, harmonious future for the planet is achievable through strategic 
environmental investments. These investments address pressing ecological issues, 
including biodiversity decline and the multifaceted impacts of climate change. 
By implementing development frameworks that simultaneously promote prog-
ress and safeguard natural ecosystems, such investments redefine human inter-
action with nature. They prioritize aligning societal practices with natural cycles 
and capacities. This paper examines how human-centric territorial development, 
green infrastructure, sustainable urban spaces, and other key domains contrib-
ute to building environmental resilience while fostering economic sustainability 
and social equity. Ultimately, environmental investments lay the groundwork for 
transformative societal change by connecting diverse social domains, encouraging 
compatibility between human development and ecological limits, and promoting 
opportunities that benefit all.

 Human-Centricity in Territorial Development

Sri Lanka requires territorial development based on human requirements 
together with environmental limits to support sustainable development. Guna-
tilleke (2015) supports national accounting systems integration of forest ecosys-
tem services to achieve sustainable economic development. Senanayake et al. 
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(2013) demonstrates how green spaces remain vital for urban design since they 
boost environmental quality alongside urban health in Colombo. Saparamadu et al. 
(2018) identified rapid land use changes from 1990 to 2015 as the primary cause 
of environmental degradation which resulted in urban heat island effects as well 
as soil degradation. The equitable management of human requirements with eco-
nomic growth and environmental protection demands the adoption of integrated 
territorial development approaches.

Green Infrastructure: Building with Nature 

Green Infrastructure (GI) and Building with Nature (BwN) are forward-think-
ing approaches that integrate natural processes into urban and coastal develop-
ment strategies. According to Sinnett et al. (2017) and Vriend (2014), these methods 
exceed conventional urban greening by systematically enhancing environmental 
sustainability. For instance, BwN leverages natural systems for engineering pur-
poses while fostering ecological benefits. Coastal restoration projects in Demak, 
Indonesia, exemplify the potential of these approaches, combining mangrove 
reforestation and permeable structures with community engagement (Wilms et al., 
2017). Although these concepts face challenges in practical implementation, their 
potential to harmonize society with nature remains unparalleled.

 
Sustainable Urban Spaces 

The development of sustainable urban spaces in Sri Lanka, particularly in 
Colombo, presents both challenges and opportunities. Rathnaweera and Weerakoon 
(2021) emphasize the Colombo waterfront developments as efforts to balance eco-
friendly solutions with economic and social well-being. Dasandara et al. (2021) note 
that urban farming (UFM) represents an underutilized opportunity for sustainable 
urban growth. However, sustainable planning frameworks are needed to address 
existing deficiencies in Colombo's urban green spaces (Konau, 2016). A geospatial 
analysis by Subasinghe et al. (2021) reveals fluctuating trends in environmental crit-
icality over the decades, underscoring the importance of consistent urban planning.

 
Inclusive Transport

Sustainable transportation systems play a pivotal role in reducing environ-
mental impact while promoting equitable urban mobility. Investments in efficient, 
green public transportation networks are essential to reducing carbon emissions 
and congestion in urban centers.

Developing inclusive transport systems that cater to diverse social groups 
ensures accessibility while contributing to the larger goal of environmental sus-
tainability.



135Investment in Environment

 Climate Change Adaptation 

Sri Lanka is increasingly vulnerable to the adverse effects of climate change, 
including shifts in rainfall patterns, rising temperatures, and extreme weather 
events. Eriyagama et al. (2010) highlight the risks faced by agriculture in the dry 
zone, necessitating adaptive measures.

Agroforestry emerges as a promising solution, combining carbon sequestra-
tion with biodiversity conservation (Zoysa & Inoue, 2014). However, integrating 
climate adaptation into national policies remains a critical challenge. Esham and 
Garforth (2013) stress the need for comprehensive strategies that align adaptation 
initiatives with national development goals.

Circular Economy

The circular economy (CE) represents a transformative approach to resource 
management and waste reduction. Sri Lanka has made strides in this area, par-
ticularly through community- based waste management projects (Jayasinghe & 
Ranahansa Dasanayake, 2021). However, challenges persist, particularly in the 
construction industry, where CE principles such as recycling and material banks 
remain underdeveloped (Weerakoon & Thayaparan, 2023).

Encouraging a shift toward circular practices from design to construction life-
cycle is essential for sustainable development.

Corporate Social Responsibility

Corporate Social Responsibility (CSR) is a powerful mechanism for driving 
environmental investments. Sri Lankan businesses can contribute to sustainabil-
ity by aligning their operations with environmental objectives, such as reducing 
emissions and supporting conservation initiatives. CSR-driven projects not only 
enhance corporate reputations but also generate tangible benefits for communities 
and ecosystems.

Natural Hazard Management

Natural hazards such as floods, landslides, and droughts are recurring threats in 
Sri Lanka. The Disaster Management Act of 2005 has facilitated a shift toward pre-
dictive disaster management (Lanka, 2005). However, Jayalath et al. (2021) advo-
cate for integrating spatial planning with natural hazard mitigation to minimize 
vulnerabilities. Enhancing disaster resilience requires reforms to social protection 
systems, including the development of insurance schemes and microfinance tai-
lored to vulnerable populations (Wickramasinghe, 2014).
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Inclusive Environments

Social inclusion enables marginalized communities together with all other 
social groups to experience environmental investment benefits. The inclusion of 
diverse perspectives during strategic planning leads to dedicated access for all 
communities to green spaces, clean energy and sustainable resources. Environ-
mental initiatives become more effective through inclusivity as it builds better 
social connections.

Conscious Consumption

Promoting conscious consumption is vital to reducing the ecological footprint 
of human activities. Public awareness campaigns and policies that encourage sus-
tainable practices, such as reducing plastic use and supporting eco-friendly prod-
ucts, can drive significant change.

 Shifting societal norms toward conscious consumption complements broader 
environmental investment strategies.

Sustainable Tourism 

Sustainable tourism operates by protect the environment and boost economic 
value as well as cultural advantages. Sri Lanka should use eco-tourism endeavors 
and habitat protection strategies to build up its tourism industry and maintain its 
diverse biodiversity. Sustainable infrastructure investments and practice imple-
mentations in tourism allow economic advantages which respect nature's objec-
tives simultaneously.

Conclusion

Environment investment serves as more than financial outlays because it 
creates fundamental modifications which lead to sustainable futures for human 
beings and planet Earth. Human- centric territorial development combined with 
green infrastructure and sustainable urban spaces along with inclusive transport 
systems and climate change adaptation methods and circular economy implemen-
tation allows societies to tackle their present challenges.

Environmental resilience gains strength from five key elements that work 
together with economic progress and social fairness leading to sustainable devel-
opment.

A systematic approach to environmental stewardship should link these 
domains by maintaining ecological limits so universal advantages become accessi-
ble. Sri Lanka stands as a global model for showing how effective implementation 
of these strategies restructures human societies by marrying nature-based devel-
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opment with human well-being. Congo's enduring dedication to these investments 
will enable the realization of a balanced thriving planet.
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There are 195 countries spread in seven continents, and by 1st of January 2025, 
the world population reached 8.09 billion. This 8.09 billion heads live in different 
regions drawn by humans; as we recognize them today, they are not static; they 
have evolved over centuries due to various forces such as wars, conquests, colonial 
expansions, political agreements, and natural disasters. However, our world is not 
defined by the artificial borders we have drawn. These borders exist only in human 
perception, but the environment does not recognize these divisions. There are no 
barriers to transcend air, water, and ecosystems crossing these lines, and the con-
sequences of anthropogenic actions, such as pollution, deforestation, and climate 
change, are felt universally. Burning a simple biscuit wrapper by myself may seem 
like a minor act, but its consequences extend far beyond what our eyes can see. 
The pollutants released, such as furans, dioxins, polycyclic aromatic hydrocarbons, 
and volatile organic compounds, are highly toxic pollutants and do not remain in 
one place but are carried by the wind, crossing borders. People continue to exploit 
natural resources to their upper limits, depleting these resources from the Earth at 
an alarming rate. We must question our own: Where is this race leading us? What 
is the ultimate goal of this relentless pursuit of industrialization, urbanization, and 
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agricultural expansion? Will it end with the last drop of clean water? The last bee 
pollinating a flower? The essence of life on Earth is at stake, yet we remain on a 
path of reckless consumption, disconnected from the natural world.

On the other hand, our younger generations are becoming increasingly 
detached from nature in the midst of technological advancements and digital rev-
olutions. Especially, due to addiction to electronic devices and moving away from 
nature, it may take them to a different corner; thus, many are unaware of the drastic 
changes happening outside their screens, such as rising temperatures, vanishing 
forests, polluted rivers, and melting glaciers, diminishing biodiversity, led because 
of our own hazard activities. As can be clearly seen, some individuals and organi-
zations work earnestly toward sustainability. However, some people merely proj-
ect an illusion of environmental responsibility without genuine action. Even more 
concerning, a significant portion of the population lacks awareness of what sus-
tainability truly means or why it is crucial. Thus, it is true that there is disparity in 
understanding and action, and this is found as the major obstacle to achieving real 
progress in environmental conservation.

The Path Forward: Global Cooperation and Individual Responsibility

Sustainability has become a key element of primary education in many devel-
oped countries. The true meaning of sustainability, environmental consciousness, 
and applications are taught in their curricula while they simultaneously address pop-
ulation control. In contrast, some developing countries face an alarming increase 
in population, yet sustainability remains a concept rather than a practice. It is an 
everyday scenery in many developing countries with mountains of waste due to lit-
tle to no separation, recycling, or resource-sharing. Further, open waste burning is 
common, causing severe air pollution and health risks in many regions of the world.

Here, I am quoting a recent personal experience, highlighting this issue. While 
traveling on public transportation, I observed a man throw his chewing gum and 
wrapper out of the bus window, to start over with another piece a moment later. I 
was left speechless, wanting to correct him. At the same time, I was hesitant due 
to the potential backlash. This is just one of many examples of how environmental 
negligence is rooted in daily life. Even those with genuine concern for sustainabil-
ity often cannot intervene effectively.

Thus, it is confident that sustainability should not be an abstract concept or a 
trendy buzzword. It must be ingrained in our daily lives just as naturally as brushing 
our teeth in the morning and eating lunch at noon. It should be a habit, a practice, 
and a behaviour that begins at birth. Children must be raised with an awareness 
of their impact on the planet, understanding the balance between consumption 
and conservation. Thus, education systems must prioritize environmental liter-
acy, teaching not just science, mathematics, or languages but also the ethics and 
responsibilities that come with sustainability.
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Furthermore, it must be highlighted that the solution to environmental deg-
radation lies not in isolated efforts but in global cooperation. To work on genuine 
sustainability, nations must move beyond political divisions and work collectively 
to address environmental challenges. Businesses must adopt corporate social 
responsibility as a core principle, not just as a marketing strategy. Industries should 
shift towards circular economy models prioritizing resource efficiency and waste 
reduction.

Eco-friendly alternatives must be truly eco-friendly. Currently, many prod-
ucts are marketed as sustainable, but their core processes remain environmentally 
harmful. We need competent tools to evaluate the real outcomes of these so-called 
green solutions. Most importantly, artificial intelligence can be effectively inte-
grated into sustainability strategies through concepts like digital twin technology, 
providing accurate simulations of environmental impacts caused by man-made 
activities, processes, or products. As individuals, people must also overcome their 
egos, embrace shared resources, reuse materials, and adopt simpler lifestyles. Peo-
ple must genuinely understand that sustainability is not about luxury but necessity.

Moreover, many organizations spend billions on sustainability conferences 
and workshops, but the real question is how much of that translates into tangible 
changes in meeting sustainability goals. These events often generate headlines 
but lack direct grassroots impact. The funds allocated to these events usually go 
to venue and logistics, marketing and branding, speaker fees and VIPs, and lux-
ury and networking, such as gala dinners, fancy receptions, and leisure activities. 
A lack of follow-ups, repetition, limited hands-on experiences shared, and poor 
links between academia and industry fail the true objectives of the sustainabil-
ity theme. It should be clearly highlighted that these funds should be allocated 
to truly improve awareness rather than serve little purpose beyond appearances. 
To take these to the next level, action-oriented workshops with on-site activi-
ties, live demonstrations, or small-scale pilot projects and long-term impact and 
follow-up mechanisms are essential. Hands-on and immersive experiences, 
such as field visits to sustainable farms, factories, or community projects, with 
the integration of virtual reality tours, will create an actual path to global expe-
riences for participants. Investments in on-ground initiatives, such as commu-
nity-led sustainability projects alongside conferences, hosting multiple smaller, 
region-specific workshops supporting innovators working on real-world sustain-
ability solutions are essential, and every conference should lead to measurable 
action plans with follow-up mechanisms. Furthermore, it is necessary to encour-
age events that not only touch the surface of the problem but go deeper and find 
root-level solutions, such as policy-level influences, which are more complicated 
and essential to address real-time implementations. These efforts must be sim-
ple, transparent, and accessible to all. When will we open our eyes? Who are we 
trying to impress?
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Investments in the Environment through Awareness, Policy, and Capacity 
Building

Continuous investment in key areas such as awareness, policy improve-
ments, monitoring, and capacity building is required to meet true sustainability 
goals. Raising awareness is the foundation of change; people must understand the 
impact of their actions and recognize that sustainable choices are necessary for 
survival. Thus, education campaigns, grassroots initiatives, and accessible envi-
ronmental information should be prioritized. Schools and universities should inte-
grate sustainability into curricula, and digital platforms must be leveraged to reach 
wider audiences. Further, policy improvements are equally essential. Governments 
should enforce regulations promoting green infrastructure, adopting renewable 
energy, and responsible waste management. Policies should encourage industries 
to embrace the circular economy and ensure that eco-friendly alternatives are 
genuinely sustainable rather than mere marketing tactics. Strong governance and 
international collaboration will help bridge gaps in environmental protection and 
prevent the exploitation of natural resources. Furthermore, monitoring and evalu-
ation mechanisms must be in place to measure the effectiveness of sustainability 
efforts. Computer-based knowledge should also be shared, promoting sustainabil-
ity needs and computer-based solutions for several fields. Transparent reporting 
and accountability measures will ensure that sustainability initiatives are not just 
performative but lead to tangible outcomes. Capacity building is crucial to empower 
individuals, businesses, and governments to implement sustainable practices that 
can meet through training programs, knowledge-sharing platforms, and financial 
support for sustainable projects. These investments should be directed toward 
meaningful initiatives rather than extravagant events that offer little real-world 
impact.

Amidst industrial revolutions, the world is dying! Rapid urbanization and 
reckless resource exploitation have become very common. But it is not too late 
to change course. Sustainability must be the foundation upon which we build our 
future. A future where an awareness of its environmental impact guides every 
action. It is time to move beyond performative gestures and make sustainability 
an inherent part of our existence. If we fail, we risk reaching the day when the final 
drop of pure water is gone, the last pollinator disappears, and the earth becomes 
uninhabitable.

But if we succeed, we can create a world where future generations inherit a 
planet that thrives, not one that struggles to survive.

People must come together and engage in meaningful and effective discus-
sions, but in a simple and practical manner one that truly embeds sustainability in 
the human heart. The choice is ours to make, starting today, starting now.
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…

In recent times, we have been seeing more and more projects and programmes 
to create a space industry and economy, as well as to build industrial, research, and 
even military bases on the Moon. The United States, Japan, India, and China are at 
the forefront of this movement. 

As the Moon race accelerates, Russia can and must seize the initiative in the 
information field if nothing else. It needs to create and provide the international 
community with designs not only of a lunar rover or a landing module, but of an 
entire transport system on the Moon with settlements that provide for functional 
zoning and essential services. Multifaceted, multi-variant designs need to be 
created that offer various solutions to a single problem and provide a long-term 
outlook, with vivid, memorable images of the future exploration of the Moon, par-
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ticularly since this does not require major material costs. There need to be more 
references to Russian resources. New projects will help introduce domestic terms 
into international space terminology describing the exploration of the Moon, as 
was the case with the word ‘sputnik’.

A broad information stream needs to be created to promote Russia’s desire to 
develop the Moon and tell people about our lunar station and our lunar research 
programmes in layman’s terms. School and university students should get involved 
in this by holding master classes, seminars, presentations, and competitions for the 
creation of a lunar station and space architecture. 

Unlike the money-grubbing and consumerist projects of Japan and the United 
States to lay rails on the lunar surface and drill ore mines, Russian can actively pro-
mote the maximum preservation of the lunar landscape and lunar identity. We will 
announce that Russia plans to develop space ecotourism to the Moon. When build-
ing our lunar station, we will take into account gravity, which is six times less than 
on Earth, and erect cable-stayed structures that rise upward on supports, while 
lunar transport will mainly use funicular systems. Our approach to lunar develop-
ment should be actively promoted in the international media, since will definitely 
look more effective and humane than the idea of ​​laying rails on and drilling mines 
in the lunar surface.

Announcing exciting, humane, eco-friendly lunar projects could become our 
domestic hobbyhorse.

As an architect, I believe that architecture is currently lacking in outer space. 
The interior of the ISS is simply a space for survival. Just like in ancient times, when 
people did not think about beauty, lived in huts, and only cared about survival, we 
are also at the very beginning of the era of space exploration right now. Over time, 
however, the desire to make sense of and humanize the space around us led man to 
the creation of architecture as such. The same thing will happen with the habitable 
area of outer space. 

We can already envision and pitch our Russian Manned Lunar Station (RMLS) 
not simply as a unit for survival – a cramped space with coils of wires hanging 
everywhere (although it will be like that at first, of course) – but as a volumetric and 
spatial work of architectural art that reflects both the latest technologies and sym-
bols of Russian identity and culture.

The architecture of the RMLS should be expressive, recognizable, and remi-
niscent of images of Russian and Soviet architecture and painting.

Like the Church of the Intercession on the Nerl – an unexplainable miracle 
that was built in several warm months in 1165, never broken by enemies, time, or 
floodwaters, and surrounded by endless snow-covered fields – our station, amidst 
the lunar silence and emptiness, will become a proclamation of our culture and 
technology. In a word, the Russian dream in outer space!

It is believed that we will build the RMLS after the implementation of the 
International Scientific Lunar Station (ISLS) programme.
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In Soviet times, architects thought about human colonization systems in space. 
And now the creation of manned facilities in outer space needs to be planned in 
alliance with architects.

The works of Georgy Krutikov, a 1928 graduate of the Russian State Art and 
Technical School, are striking for the elegance of his hand-drawn graphics, for-
ward-looking thinking, and vision of space architecture.

There are beautiful compositional solutions for space colonization in the 
works of Vyacheslav Loktev, a professor, honoured architect of Russia, correspond-
ing member of the Russian Academy of Cosmonautics, laureate of the World Bien-
nale in Sofia, and one of the founders of the new Space Architecture movement. 

A project by architect Norman Foster’s studio that was commissioned by 
the European Space Agency is interesting technologically, but uninspiring com-
positionally: a design for a lunar base that can be built using a 3D printer (https://
archi.ru/world/45840/mezhplanetnyi-masshtab): only a cylindrical container with 
inflatable formwork would be delivered to the Moon in a rocket. Following instal-
lation, a mixture of lunar soil (regolith) and magnesium oxide would be sprayed 
onto it using a 3D printer, while a saline solution would serve as ‘printer ink’. To 
prevent the liquid from evaporating in vacuum conditions, it would be applied in 
minimal doses directly into the regolith layer. Once it is ‘printed’, you would have 
a material with large cavities that resembles bird bones in terms of its structure. 
The base project is designed for four people, and its walls would be able to protect 
them from very high and low temperatures, cosmic gamma rays, and small mete-
orites. For now, the main problem remains lunar dust, which is very dangerous for 
the respiratory tract.

I am an architect, a teacher at the Moscow Architectural Institute, a teacher 
of the highest qualification category, and a member of the Znanie Society. I am 
passionate about designing the RMLS as an architectural object that promotes 
domestic cosmonautics, and have held several presentations and master classes 
on creating a three-dimensional model of the lunar station. I have a certificate of 
gratitude from the Znanie Society for participating in the Scientists for Children 
programme in 2023, and a certificate of gratitude from the Young Building Experts 
of the Future Forum for holding a master class on creating a lunar station model 
at the Moscow Manege in 2024. My presentation and master class addressed the 
following issues:

- What the RMLS station will look like
- How it will differ from the stations of other countries
- What colonization system is preferable on the Moon
- How to protect the lunar surface and what transport to use on the Moon
- How gravity affects structural foundations and architectural space
- What tectonics are
- How to create gravity in space
- Why smart glass is needed on the Moon



145Investment in Environment

Below are my designs of the lunar station that I present to master class partic-
ipants:

Lunar Station Design No. 1:
The station consists of functional units: residential, a block of offices, sus-

pended gardens, a unit with cinemas, exercise machines, and treadmills, and an 
agricultural unit, among others.

The station is designed for long-term habitation. The size of the station can be 
built up with new units, e.g., kindergartens and schools. One of the main require-
ments for the future station is the interchangeability of its components.

Lunar Station Design No. 2:
The station’s facade is made of modern panels that function like smart glass: 

the panels transmit sunlight and filter dangerous radiation; in the event of increased 
sunlight, the panels darken themselves; and the panels also function as solar bat-
teries and provide the station with energy. The surface of the panels is extra strong, 
which guarantees safety in the event meteorites strike.

The station is built upwards and out to the sides to preserve the natural lunar 
landscape.

The lunar surface is covered by a layer of up to 2 metres of fine dust-like rego-
lith, which is another argument in favour of building a station on supports.

Lunar Station Design No. 3:
The Russian lunar station should be expressive, recognizable, and reminiscent 

of images of Russian and Soviet architecture and painting. Amidst the lunar silence 
and emptiness, it will become a proclamation of our culture and technology. In a 
word, the Russian dream in outer space! It will have everything: universal brother-
hood and justice, a revolutionary breakthrough, centuries-old traditions, the Inter-
cession of the Virgin Mary, Malevich’s Black Square, brides and grooms will soar 
above the Lunar City, and there will be cranes flying...

Lunar Station Design No. 4 (Aurora):
The Moon lacks the natural clues of scale that we are accustomed to: there are 

no trees, clouds, rivers, buildings, or light and spatial depth.
Light facades would be used during the lunar night, which lasts two weeks.
The facades would consist of a system of mirrors that transmit sunlight to the 

dark side of the Moon.
The complex surfaces and various textures of the lunar station’s facades would 

saturate the Moon with elements that are on a scale with human perception. 
The textures of the facades replicate the surfaces of wood, stone, as well as the 

structure of snowflakes, grass, and other Earth-like structures.
The lunar transport system in the settlement would use cable-stayed struc-

tures that rise upward on supports, while lunar transport would mainly use funic-
ular systems.

The master class participants design and construct a model up to 40 cm high 
using coloured cardboard. 
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I conduct master classes on creating a three-dimensional model of the RMLS 
as an architectural object:

On 4 April 2023, as part of the ‘Scientists for Schools’ campaign organized by 
the Russian Znanie Society, a master class titled ‘Creating a Lunar Station Design’ 
was held at Kerimov Moscow School No. 1538 in class 7A.

A total of 28 students worked on the project. They were divided into teams, 
each of which was responsible for its own part of the overall model. One person 
glued the lunar surface, another one glued the elevators and roads of the lunar 
station. One team glued the office unit, another – residential blocks, and the 
third – blocks with farms and agricultural fields. The young people also designed 
recreational spaces on the lunar station, including green boulevards with exer-
cise machines, public spaces, theatres, and cinemas. They were enthusiastic and 
demonstrated team spirit and creative initiative. 

On 9 September 2023, as part of the University Saturdays programme, the 
Moscow Architectural Institute held a master class titled ‘Lunar Station’ for stu-
dents in grades 8-11 and anyone else who was interested.

The station would presumably consist of numerous functional units: a res-
idential block, a block of offices, suspended gardens, a unit with cinemas, exer-
cise machines, and treadmills, and an agricultural unit for growing food products, 
among others. The station would be ready for the long-term habitation of the Moon 
trailblazers. The size of the station could be built up with new units with kindergar-
tens and schools. 

On 14 March 2024, as part of the Young Building Experts of the Future Forum, 
the Moscow Manege hosted a master class on creating a model of the lunar station, 
which was attended by 42 schoolchildren from 10-11 engineering classes of Mos-
cow and students from Moscow Automobile and Road Construction State Techni-
cal University. The master class was visited by an unexpected and highly honoured 
guest: Sergey Avdeyev, a pilot cosmonaut and hero of the Russian Federation.

At the presentation, Kurysheva spoke about existing lunar station designs, the 
state of the lunar soil, and the need to preserve the lunar landscape. She suggested 
that a lunar station could be built from blocks formed from lunar soil, so that after 
the lunar objects are dismantled, the blocks could once again be crushed into lunar 
soil. Blocks could be formed from lunar soil through the electromagnetic adhe-
sion of particles, with the ability to rapidly dissolve the blocks into lunar dust in the 
future. 

Sergey Avdeyev told the audience a lot of interesting facts: there is no mag-
netic field or strong radiation on the Moon, depressurization is the main problem 
in space, and a support-free environment is a challenge for people who spend long 
periods in space. The master class concluded with an exhibition of lunar station 
models and a discussion of the issues that were addressed. 

Here is why we will succeed:
1917: collapse of Russian statehood
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20 years later in 1937: the first flight across the North Pole using domestically 
produced equipment

1943: Battle of Stalingrad
14 years later in 1957: the world’s first space satellite
2022: start of the special military operation
13 years later in 2035: the lunar station
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Preamble
 

In the 21st century, the responsible and sustainable use of resources is not just 
a social trend, but an absolute necessity. The community faces the key task of 
increasing labour and manufacturing productivity, while also enhancing the social 
responsibility of both producers and consumers. This cannot be accomplished 
without taking into account the full work cycle with materials and products. We 
have learned to produce all kinds of goods, but now the question is why do we need 
such a high volume of low-quality goods that consume resources not only in pro-
duction, but, more importantly, in their disposal or re-introduction into produc-
tion? 

The main thematic focus of this essay is investments in the environment, 
but this subject also concerns both the technological framework and connectivity 
infrastructure, as well as investments in people. As such, this essay will also con-
sider these issues. Why is investment in the environment the main thematic focus 
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of the topic? In one way or another, we are entirely surrounded by products: from 
household items and the building materials used to create spaces, to the general 
format of cities, including places where people work, manufacturing sites, different 
spaces, and the waste management system as a whole.

Most of the issues concerning this topic are addressed as part of the Circular 
Economy concept and related programmes.

The scope of this essay is broader than this concept and includes such issues 
as increasing labour productivity and automation, as well as changes in the general 
employment formats of the population.

The main challenges of creating an environment with a full cycle for working 
with a product are:
•	 �Maintaining the flexibility of the system (representation of actors, competi-

tion, and freedom of choice of niches) while increasing the process control 
and management segment

•	 �Identifying clear rules for the general ‘coexistence’ of actors and adjustment 
mechanisms

•	 Establishing a new format of infrastructure for manufacturing
•	 �Attracting investment for long-term and labour-intensive infrastructure proj-

ects, while also introducing mechanisms and technologies for small volumes 
of both production and processing

•	 Digitalization and automated data collection for analysis
•	 Harmonizing regional, state, supranational, and global programmes

I would also like to point out that this essay requires some revision, as this is 
just a rough version with a general idea of the concept.

***
To make things simple, we will divide the general system of working with a 

product into four main blocks:
1.	 Materials
2.	 Production of goods
3.	 Waste collection infrastructure
4.	 Re-introduction infrastructure

Let’s look at each of these blocks. We will pay particular attention to the sec-
ond block, since it often falls outside the general scope of such studies.
1.	 �The objective of materials science and related fields should gradually begin to 

adapt to the extension of the technological and economic model and expand 
the scope of research that explores the feasibility of unifying materials and 
how they can be re-introduced into the economy. In 2021, the Russian Envi-
ronmental Operator created the Consortium for Scientific and Methodologi-
cal Support for the Transition to a Circular Economy to consolidate efforts for 
the training of personnel and researchers. But this work needs to be expanded, 
with greater international cooperation where possible. Scientific work and 
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research should seamlessly transition to standards and be integrated into pro-
duction chains. 

2.	 �Production facilities are increasingly being set up within organized manufac-
turing spaces that offer various types of services for residents. These are often 
industrial parks, technology parks, and special economic zones. Such sites 
consist of a territory for industrial production as well as scientific and tech-
nical activities with infrastructure (transport, utilities), and also often ready-
made premises, already in place on the land.
A key feature of an industrial park is that they are developed by specialized 

management companies based on a unified concept for the development of the 
territory and the facilities on it.

Having several production facilities in close proximity on a single territory 
helps industrialists reduce costs by using shared infrastructure and relieves them 
of having to perform non-core activities related to building and maintaining utility 
networks.

By 2030, Russia will have some 780 projects that are being created or in 
operation (assuming the new projects grow at a rate of 8-10% per year, which is 
lower than the average annual rates ​​of previous years (15-17%), since the market 
has largely taken shape and the growth rate is gradually decreasing). In 2024, there 
were a total of 660 industrial parks, industrial production special economic zones, 
technology development special economic zones, and technology parks in the 
country, an increase of 460% from 2013.

By 2030, total investments in infrastructure and by residents could exceed 
RUB 4 trillion. Investments in production have been steadily trending upward at a 
rate of RUB 125 billion per year on average. Since 2013, resident companies have 
tripled their investment in infrastructure and production with cumulative invest-
ment of RUB 2.7 trillion as of 2024. 

The total number of sites with even greater functionality around the world has 
also been increasing. China is clearly leading the way in this indicator (with more 
than 2,500 sites), followed by other Asian countries and the United States. Russia 
is among the leaders in terms of the number of such sites.

The main range of services for residents, in addition to conventional services 
(access to infrastructure and operational services), are being supplemented by new 
ones, which is a further step towards their development. The most common ser-
vices are the inclusion of educational centres and HR training: educational centres 
are built on the territory of such sites, or the sites themselves are initially connected 
to scientific and educational centres. A new trend has been the construction of 
engineering centres and specialized developments centres at such sites. These 
consolidated spaces could become platforms for the development of automation 
and robotics and increase labour productivity. Moreover, setting up production 
facilities within such spaces not only helps to optimize the construction of utility 
infrastructure and scale it out among residents, but also ensures the sustainable 
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use of such territories. The next step in their development is to digitalize the work 
of management companies. The concept of using an open ERP system is currently 
being developed. This will make it truly possible to properly begin collecting infor-
mation about what materials residents use and how much, as well as the form of 
waste that is generated from production.

This step towards digitalization and high-quality data collection will help to 
understand in real time how much waste is being generated, forecast these volumes 
for several years ahead, and get a clear understanding of the structure of waste. This 
will provide brand new opportunities to build infrastructure for the collection, pro-
cessing, and re-introduction of useful materials into production.

This results in the creation of a kind of data nesting doll with the following 
parts: manufacturer – management company – data management and redistribu-
tion centre – scientific community – waste operators – enterprises that work with 
useful materials. It is a cyclical chain, on the one hand, but it allows for the exchange 
of data and information between different actors.

Small and medium-sized enterprises have been joining such sites, which is an 
important trend.

Programmes to improve labour productivity are being actively developed. This 
is closely connected with robotics, since industrial and technological sites can be 
localizers of robotics development centres.

It is important to keep in mind that such a solution will, on the one hand, make 
it directly possible to set up robot production at a site where manufacturers are 
already concentrated, and on the other hand, provide a centre that other suppliers 
of systems and their components can link up to. In addition, it would also take over 
the function of training and onboarding employees, and provide services for the 
adaptation of workshops and the entire production process.

At present, the profit margins from integrating robotic systems begin with the 
production of more than 10,000 units (parts) of a single item per year.

The payback period is approximately 1.5 years in the United States or Europe, 
and 3.4 years in Russia. Most training programmes target specialists who will 
develop and produce robotic systems, but not operate them. The robots must be 
integrated into the production chain, which is an additional cost. There are is little 
expertise about how to optimize production. A robot also needs such infrastruc-
ture as parts and consumables, not to mention conveyor belts and delivery. This 
all creates the need to adapt workshops. A robot is a derivative of a machine, and a 
machine is a derivative of a drive. The pattern is as follows: drive (engine building) 
– machine (machine building) – robot. More affordable models are gradually being 
created and introduced, which makes it possible to integrate robots into small pro-
duction facilities.

We will combine blocks three ‘waste collection infrastructure’ and four ‘re-in-
troduction infrastructure’, which are important aspects of the block. The techno-
logical and infrastructural framework largely aims to work with large volumes of 
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waste. Developments are gradually appearing that can work in micro collection, 
sorting, and recycling. Second, countries have regions where burial is the only way 
to dispose of waste. They do not even have primary sorting or any other formats 
of disposal, except for burial. It is crucial to create technologies to handle small 
amounts of waste in hard-to-reach and sparsely populated areas. This is important 
for all countries. It is also essential to improve the technology and innovativeness 
of the processes in this block.

The economic and social effects primarily involve improvements to the quality 
of people’s living environment. The environment is a symbiosis of the socioeco-
nomic framework. On the one hand, it directly affects the quality of people’s lives, 
while, on the other, it creates opportunities to establish new economic ties and 
make the space of human activity more flexible. 

When developing infrastructure to work with a product – from primary pro-
duction to re-introduction into the economy – the following principles should be 
taken into consideration:
•	 �Flexibility combined with a clear description of standards and the speed of 

their implementation
•	 Symbiosis of planning, competition, and flexibility
•	 �Localization (a network in small settlements) of production and processing 

(due to the fact that the human living environment is becoming more hetero-
geneous)

•	 Data and analysis for decision-making
Restructuring the system would be a step towards a new technological redis-

tribution. Modern technologies help us progress towards new formats of life and 
reformat the environment, as we take the next step towards new technologies and 
reshape our way of life.
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Introduction

Africa is a continent of extraordinary cultural, linguistic and economic diversity. 
In an increasingly interconnected world, investment in communication infrastruc-
ture has proved to be a decisive factor for the socio-economic development of 
African countries. Communication and information technologies (ICT) play a cru-
cial role in improving living conditions, promoting education, and facilitating trade 
and access to health services. This essay explores the importance, opportunities 
and challenges of communication investment in Africa.

The rationale for ICT investment 

Investing in Africa’s communication infrastructure is important for the fol-
lowing reasons:

Access to information

Access to information is a fundamental prerequisite for development. With 
adequate communication infrastructures, rural and urban populations can access 
vital information about health, education and the economy. This fosters citizen 
participation and sustainable development.
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Economic growth

ICTs stimulate innovation and productivity. Companies can use the Internet 
to reach new markets and optimize their operations. Moreover, technology start-
ups emerging in countries like Kenya, Nigeria and South Africa contribute to cre-
ating a potential entrepreneurial ecosystem.

Investment opportunities

Africa offers a wide range of opportunities for investors in the communica-
tions sector:

Mobile and Internet networks

The growth of mobile phone use in Africa is spectacular. According to recent 
studies, mobile penetration has exceeded 100%. Telephone operators are there-
fore investing in high-quality networks to meet the growing demand for voice and 
data services.

Fintech innovations

Africa has seen the advent of many financial innovations, such as mobile bank-
ing and digital payment systems. Companies like M-Pesa in Kenya have demon-
strated that mobile payment solutions can transform access to financial services 
for millions of people.

3. Challenges

Nevertheless investing in Africa’s communications sector encounters consid-
erable challenges:

Inadequate infrastructure

Despite significant progress, many parts of Africa still do not have reliable 
communications infrastructure. Difficult access to electricity, poor roads and 
lack of physical infrastructure complicate the deployment of communication 
services.

Policies and regulations

Government policies can also handicap ICT development. Restrictive regula-
tions and a lack of support for innovation can slow down the sector’s growth. It is 
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crucial that African governments adopt incentive policies to attract foreign invest-
ment and support local businesses.

How to promote investment projects in africa’s communications sector for 
russian partners?  

The Russia–Africa Alternative Partnership for Economic Development 
(PARADE) believes that a strategic plan to attract Russian investors to the com-
munications sector in Africa requires a thoroughly structured approach. Provided 
below is a step-by-step plan that can serve as a guide:

Strategic Plan to Attract Russian Investors to the Communications Sector in 
Africa 

Objectives and Targets

Identify specific objectives, such as the target amount of investment, type 
of potential communication projects (infrastructure, digital media, etc.) and the 
required number of partnerships.

Market Analysis

Identify the needs: carry out an in-depth study of communication needs in 
various African countries, taking into account existing infrastructures and people’s 
expectations.

Segment the market: identify the most promising market segments, for exam-
ple, telecommunication services, the media, broadband Internet, etc.

Identification of Local Partners 

Identify key players: identify local businesses, regional governments and 
NGOs that could become potential partners in communication projects.

Establish partnerships: create synergies with solid local partners to ensure 
project acceptance and enhance credibility.

Value Proposition

Focus on advantages: establish clear value propositions for Russian investors, 
including strategic benefits (access to new markets and portfolio diversification) 
and economic benefits (investment profits and contribution to local economic 
growth).

Promote Russian technologies: champion Russian innovations and technolo-
gies in the field of communications based on successful case studies. 
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Communication Strategy

Awareness campaigns: design targeted communication campaigns to publi-
cize investment opportunities in Africa and the growth potential in the communi-
cations sector.

Leverage social and traditional media: promote projects through social media, 
specialized publications, conferences and workshops.

Engagement Events

Investment Forums: Organize investment forums to bring together Russian 
investors, African decision-makers and opinion leaders to discuss opportunities in 
the communications sector.

Site visits: help to arrange visits for Russian investors to potential investment 
project sites.

Risk Assessment and Mitigations 

Risk assessment: identify potential risks associated with investment projects 
(political instability, economic fluctuations) and put in place mitigation strategies.

Guarantee mechanisms: propose guarantee mechanisms to reassure inves-
tors, such as investment insurance or government support.

Performance Monitoring and Evaluation 

Progress monitoring: define performance indicators to monitor the progress 
of investment projects and their impact on local development.

Regular reporting: produce regular reports for Russian investors detailing proj-
ect progress, challenges and achievements.

The aim of this strategic plan is to establish a clear framework for attracting 
Russian investors to the communications sector in Africa. By combining in-depth 
knowledge of the African market with Russian expertise in communications tech-
nology, PARADE can play a key role in the mutual development of the regions. 
Strong commitment, effective communication and strong partnerships are essen-
tial to the success of this initiative.

Conclusions

Investment in Africa’s communications sector is a key driver of economic 
development. Despite significant challenges, information and communication 
technologies offer enormous growth potential. To take full advantage of these 
opportunities it is essential to strengthen infrastructures, adopt innovation-friendly 
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policies and secure better access to information. By focusing on these improve-
ments Africa will be able to catch up in the technology race and position itself as 
a world leader in innovation and sustainable development. The communications 
industry on the continent has a promising future and the investments made today 
will be a major contribution to development and prosperity in the years to come.
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Climate change is a real challenge that poses real risks to life on the planet. And 
we have long known how to control this problem: stop extracting coil, oil and gas. 
Unfortunately, despite the efforts of organizations and activists, and despite the 
many international events, conferences, discussions, and publications on the 
topic, and the scientific advances (which year after year provide new evidence of 
the gravity of this problem), climate change is proceeding at an accelerated pace 
due to capital-seeking actions that bring about changes in the chemical composi-
tion of the atmosphere. As a result, we are witnessing a socioeconomic catastro-
phe consisting of a series of interconnected environmental phenomena that are 
intensifying and occurring with increasing frequency (unprecedented extreme 
temperatures, mass extinction of species, melting of polar caps, category five hur-
ricanes, etc.).

The cause of this crisis is greenhouse gas (GHG) emissions, which are dis-
tributed among five major sectors across the globe: 1) power generation (34%); 2) 
industrial production (24%); 3) agriculture and farming (22%); 4) transport (15%); 
and 5) household and commercial activities (6%). At first glance, it would seem 
that the transport sector does not account for the largest volume of greenhouse gas 
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emissions. However, the significance of this particular indicator must be clarified. 
Not only does transport ensure our mobility and maintain the rhythm of everyday 
urban life – according to  Sixth Assessment Report of the United Nations Intergov-
ernmental Panel on Climate Change (IPCC) (Minx et al., 2022), it also accounts 
for 60% of  global oil consumption annually. Consequently, the transport sector is 
a priority for governments, economic entities, representatives of civil society and 
businesses that strive to ensure optimum living conditions on the planet, as rapidly 
rising demand accelerates the advance of the climate crisis and exacerbates prob-
lems such as low air quality, heavy traffic, heatwaves, stress, depression, premature 
mortality, etc.

In sum, the socioeconomic catastrophe is caused by a combination of all fac-
tors, and cities are of particular importance in this regard. According to the United 
Nations Human Settlements Programme (UN-Habitat), cities account for 78% of 
all energy consumption worldwide and 60% of all greenhouse gas emissions, even 
though they occupy less than 2% of the Earth’s surface (UN, 2020). The mobility 
sector is not a business as such until it is turned into a planned necessity by, among 
other things, organizing the urban space so as to create the illusion that personal 
transport is the best means of transportation. The human body has evolved to 
be resilient and efficient when moving and covering large distances, capable of 
controlling its own temperature by shedding excess heat through perspiration ; a 
healthy person can cover up to 30 kilometres per day (Fernando Guzmán, 2021). 
The need has thus emerged to plan and maintain a rate of production that priori-
tizes mobility in cities with road traffic, driven by the need to travel distances that 
cannot be covered by foot either due to time, convenience or safety constraints.

Creating an urban environment requires a break with nature and rejection of 
the concept of city as a space of social comfort; cities turn into structures aimed 
at extracting ever greater profits, continuously violating the biospheric boundar-
ies of the environment (Diego Chimal, 2022). The starting point here is paving 
the streets, which prevents rainwater from being absorbed by and replenishing 
groundwater reserves, directly absorbing the heat of urban environments (Jhon 
Saxe Fernández, 2023). As for maintenance of the urban environment, we observe 
the development of infrastructure intended to promote the use of automobiles in 
society, which, in combination with already existing facilities, such as highways, 
avenues, roads and peripheral streets, engenders new problems in the transport 
sector and exacerbates pollution caused by traffic, as the city becomes more hostile 
to pedestrians and cyclists.

On the other hand, the low cost of energy from petroleum (and its derivatives, 
such as gasoline used in cars) has led to intensified extraction, which itself dam-
ages the environment. Consider the automobile industry: the production process is 
quite evidently efficient – as evidenced by the global capacity to produce, on aver-
age, 260,000 new cars ready to hit urban streets daily (OICA, 2023). However, the 
associated environmental damage is huge: each car emits an average of 2.35–2.64 
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kg of carbon dioxide (CO2) per litre of gasoline consumed, which is equivalent to 
annual atmospheric emissions of 8 gigatons of carbon dioxide (Oxfam, 2019). This 
astonishing scale of daily car production and pollution associated with their use 
is due to three factors: the financial sector; the government; and the population – 
and a combination of their economic priorities. In reality, the economу of relatively 
poor countries, such as Mexico, is based on energy colonialism, which involves 
maintaining the operation of massively polluting enterprises that offer little finan-
cial benefit but continue to operate because they ensure a stable and uninterrupted 
supply to the global market at affordable prices.

Additionally, most GHG emissions in Mexico are produced by the following 
sectors: road transport (26.2%); power generation (19%); oil and gas (12.1%); indus-
trial production (17.3%); agriculture and farming (12%); land use (4.9%); waste dis-
posal (4.6%); and household and commercial activities (3.9%) (Climático, 2018). 
This data indicates that the transport sector is the largest polluter in Mexico, 
although the share of emissions is not uniform across the country: in the capital, 
Mexico City, private cars account for 71.69% of all emissions within the city (Cam-
bio climático. Las emisiones de la Ciudad de México, 2018).

Pollution generated by cars affects public health, be it in the form of noise, 
heavy traffic, poor air quality, or traffic accidents. Problems caused by high levels of 
atmospheric pollution associated with the transport sector include asthma and the 
overall degradation of respiratory function, especially in children (La destrucción 
de México, 2009). In addition, these factors increase premature mortality, which 
substantially affects national GDP: there were 9000 recorded cases of premature 
death in 2014, costing the economy 45 billion Mexican pesos (approximately $2.2 
billion) (SEMARNAT, 2019 г.). Moreover, according to National Institute of Statis-
tics and Geography estimates, 12 people are killed in Mexico daily in traffic acci-
dents (Gutiérrez, 2023). Further, emissions from diesel vehicles lead to changes 
in the electrical activity of the heart, justifying the hypothesis that atmospheric 
pollution reduces the amount of available oxygen and triples cardiac stress during 
exercise. Other problems include damage to the ears, including deafness, and sleep 
disturbances caused by noise (Salud, 2024).

For these reasons, an alternative solution for adapting to climate change is 
gaining in popularity: the electrification of transport. However, there are two rea-
sons why this alternative should be viewed with caution: first, it ignores the fact 
that carbon dioxide is produced through combustion because in this case it is not 
obvious, as electric vehicles do not have exhaust pipes that emit greenhouse gases. 
However, in most poor countries (i.e. in most countries in the world), charging sta-
tions still work on fossil fuels (Healy Wehlen, 2014). The second and more important 
reason is associated with messianic hopes for the implementation of a simplistic 
technological solution that would not be designed to meet mobility demands but 
would rather take precedence over economic interests. Meanwhile, technological 
achievements are, contrary to expectations, often counterproductive, because they 
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further stimulate the need for long-distance travel, thereby increasing demand for 
the energy required for such trips.

In addition, the uneven distribution of carbon emissions generated by traffic 
negates the benefits and efficiency of public transit in cities such as Mexico City, 
where public transportation is only used by 5% of the population, and up to 92% 
of residents use personal transport (Secretaría del Medio Ambiente en la CDMX, 
2023). It has to do with the fact that belonging to a certain social class opens access 
to a particular type of consumption and, at the same time, represents a convenient 
unit of measurement of responsibility for environmental degradation depending 
on the person’s share in the overall energy consumption. The middle class, which 
has credit cards and a stable salary, eschews public transportation and succumbs 
to the desire to buy an automobile for everyday needs, which compounds the prob-
lems we already know. The environmental catastrophe thus has deep political roots 
in the form of class divisions. This conclusion is supported by Oxfam data, which 
indicates that billionaires produce more carbon dioxide emissions in 90 minutes 
than the average person over a lifetime (Oxfam International, 2024).

Consequently, public transportation in its current form cannot solve the prob-
lem caused by the need for mobility and eliminate its consequences by itself. Public 
transportation produces far less carbon dioxide emissions than private transport, 
but the environmental crisis calls for better alternatives. Of course, public transpor-
tation in cities is a way to combat CO2 emissions through economic investments 
in infrastructure and subsidies that will allow public transportation to improve and 
effectively compete with private cars. This is exemplified by the Moscow Metro, 
which not only connects city districts through a perfectly planned transport net-
work, but also remains affordable, uses advanced technologies, offers high-speed 
transit and continuous operation, and boasts traditional architecture, safety, clean-
liness, visual attractiveness and the cultural heritage of the Soviet Union. There-
fore, investments can ensure stable profits, increase connectivity within cities and 
contribute to meeting global goals and environmental standards by reducing stress 
for workers, thereby boosting GDP and reducing noise and air pollution levels.

That said, it is important to note that the problem of pollution nevertheless 
persists in developed countries, where public transportation in cities is not only 
modern, but also clean, safe and dignified. This explains the success of the pro-
gressive alternative of reorganizing spaces, or constructing “15-minute cities,” 
that could contribute to solving environmental problems through sustainability 
and the availability of the necessary amenities and leisure infrastructure within 
comfortable reach on foot or by bicycle. This would reduce the amount of carbon 
dioxide generated by combustion. Such European solutions have proven useful in 
other regions of the world, including Latin America. In countries like Mexico, such 
projects are called utopian. They involve revitalizing urban spaces; reducing the 
number of trips by private transport; organizing free sporting, cultural and recre-
ational events; maintaining cleanliness and safety; holding workshops organized 
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by the administration; reducing stress; increasing convenience for residence; and 
promoting physical activity, including in new formats, which would contribute to 
reducing gender-based violence and lowering the crime rate (Frida Sánchez, 2024).

To summarize, humankind needs to reduce energy consumption, reject the 
desire for wealth, build a new relationship with nature, transform cities by reorga-
nizing the urban environment, align state interests with the needs of nature and 
climate commitments, encourage automobile-free living, and reaffirm our right to 
a clean environment.
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A Gateway to a Resilient and Prosperous Future in 2050 where cities breathe with 
lush green rooftops, rivers run clean after decades of pollution, and energy systems 
hum on 100% renewables. This vision is not a utopian fantasy but an achievable 
reality—if we prioritize strategic investments in the environment today. As cli-
mate change accelerates, displacing communities and destabilizing economies, 
the imperative to redirect capital toward ecological restoration, green technology, 
and sustainable systems has never been clearer. Environmental investments are no 
longer a niche concern but the cornerstone of global prosperity. This essay argues 
that channeling resources into the environment is a transformative strategy that 
merges economic growth, technological innovation, social equity, and ecological 
resilience, paving the way for a thriving future.   

The Economic Imperative to Green Growth as a Catalyst and the transition 
to a low-carbon economy is not just an environmental necessity but an unparal-
leled economic opportunity. Renewable energy for instance, has outpaced fossil 
fuels in job creation, with the International Renewable Energy Agency (IRENA) 
reporting 12.7 million jobs in the sector in 2022 a figure projected to triple by 2050. 
Countries like Denmark, which generates over 50% of its electricity from wind, 
and Costa Rica, powered by 98% renewables, demonstrate that energy indepen-
dence is both feasible and profitable.   Investments in sustainable agriculture fur-
ther underscore this potential. Regenerative farming practices, which restore soil 
health and sequester carbon, could generate $1.4 trillion annually in ecosystem 
services, according to the World Business Council for Sustainable Development. 
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Meanwhile, the circular economy—a system prioritizing reuse and recycling—could 
unlock $4.5 trillion in global economic growth by 2030. Companies like Patagonia, 
which repairs and recycles clothing, and Tesla, whose battery recycling initiatives 
reduce mining demands, exemplify how circular models drive profitability while 
slashing waste.  Critics often cite upfront costs as a barrier, yet the long-term sav-
ings are staggering. The Global Commission on Adaptation estimates that invest-
ing $1.8 trillion in climate resilience by 2030 could yield $7.1 trillion in net benefits, 
from avoided disaster recovery to enhanced agricultural productivity.  

Technological Frontiers Pioneering the Future; The fusion of technology and 
environmentalism is birthing groundbreaking solutions. Solar and wind energy, 
once costly novelties, now undercut fossil fuels in price, with solar panel costs 
plummeting 82% since 2010. Innovations like perovskite solar cells and floating 
offshore wind farms promise to further revolutionize energy grids.  Emerging tech-
nologies amplify this potential. Carbon capture and storage (CCS), though in its 
infancy, could remove 10 gigatons of CO₂ annually by 2050, according to the IPCC. 
Direct air capture plants, like Clime-works’ facilities in Iceland, already operate at 
scale, turning captured carbon into stone. Similarly, AI-driven precision agricul-
ture optimizes water and fertilizer use, while vertical farming could reduce land 
use by 95%, ensuring food security in urban centers.   The future beckons with even 
bolder possibilities like lab-grown meat to curb deforestation, smart grids that bal-
ance energy demand in real time, and bioengineered corals that revive dying reefs. 
Investing in R&D today will catalyze these innovations, positioning nations as lead-
ers in the green economy.  

Equity and Justice in Bridging the Climate Divide cannot be underscored. 
Environmental investments must prioritize equity, as marginalized communities 
disproportionately bear climate impacts. Low-income neighborhoods often face 
“energy poverty,” lacking access to affordable renewables, while coastal and indig-
enous communities endure the brunt of rising seas and deforestation.  Initiatives 
like Kenya’s Lake Turkana Wind Power Project, Africa’s largest wind farm, illus-
trate how decentralized renewable energy can empower rural areas, providing jobs 
and electricity to 1 million people. Similarly, Bangladesh’s community-led solar 
programs have installed over 6 million home systems, uplifting livelihoods while 
reducing emissions.  Policy frameworks must ensure inclusivity. Colombia’s 2022 
tax reform, which channels $4 billion annually toward green projects in vulnera-
ble regions, and the U.S. Inflation Reduction Act’s $60 billion for environmental 
justice, set precedents for equitable investment. By centering marginalized voices, 
environmental finance becomes a tool for social cohesion.  

Ecological Resilience towards Valuing Natural Capital, an Investments in bio-
diversity and ecosystems are investments in humanity’s survival. Forests, wetlands, 
and oceans provide $125–140 trillion annually in ecosystem services—from polli-
nation to flood control—yet these systems are crumbling. The Amazon rainforest, a 
carbon sink vital to global climate stability, has seen deforestation rates soar, risk-
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ing a “tipping point” of irreversible degradation.  Conservation financing offers a 
remedy. Costa Rica’s Payment for Ecosystem Services (PES) program, which com-
pensates landowners for reforestation, has doubled forest cover to 60% since the 
1980s. The Great Green Wall initiative in Africa aims to restore 100 million hect-
ares of degraded land by 2030, sequestering 250 million tons of CO₂ and creating 
10 million jobs.   Protecting biodiversity also safeguards against pandemics. Habitat 
destruction drives zoonotic diseases, as seen with COVID-19. Investing in wildlife 
corridors and anti-poaching measures, as Rwanda has done for mountain gorillas, 
preserves ecological balance while boosting tourism revenue.  

Policy and Collaboration Orchestrating Global Action has shown that no 
nation can tackle environmental crises alone. The Paris Agreement’s pledge to 
limit warming to 1.5°C hinges on collaborative investment. The EU’s Green Deal, 
a €1 trillion plan to achieve carbon neutrality by 2050, and China’s $546 billion 
renewable energy push, demonstrate the scale required.  Public-private partner-
ships are pivotal. Norway’s sovereign wealth fund, the world’s largest, has divested 
from fossil fuels to invest $30 billion in renewables. Green bonds, which finance 
eco-projects, surged to $2.5 trillion in 2023, with entities like Apple and the World 
Bank leading issuances.   Governments must also phase out harmful subsidies—$5.9 
trillion annually for fossil fuels, per the IMF—and redirect funds toward renewables 
and conservation. Carbon pricing, adopted by 46 countries, internalizes environ-
mental costs, incentivizing cleaner choices.  

Overcoming Challenges from Barriers to Breakthroughs make Skeptics high-
light hurdles: political inertia, technological risks, and funding gaps. Yet success 
stories abound. Morocco’s Noor Ouarzazate Solar Complex, the world’s largest 
concentrated solar plant, overcame initial costs to power 1.3 million homes and cut 
emissions by 760,000 tons yearly.  Youth activism and shareholder advocacy are 
shifting corporate priorities. Engine No. 1, a small hedge fund, leveraged climate 
concerns to elect three directors to Exxon’s board, mandating greener strategies. 
Such bottom-up pressure ensures accountability.  

In conclusion, A Call to Future-Oriented Courage, the path forward demands 
boldness. Investing in the environment is not a cost but a down payment on a 
future where economies thrive, communities flourish, and ecosystems regenerate. 
As stewards of this planet, we hold the power to choose: stagnation in a dying par-
adigm or innovation in a living one. Let us embrace the latter, forging a legacy of 
resilience and hope for generations unborn. The time to act is now—our future is 
written in the investments we make today. 
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Introduction

Africa faces a critical challenge: how to achieve energy sovereignty and industrial-
ization while navigating international climate and energy agendas that marginalize 
its needs? It is risky to answer that question if one has not set on a scientific basis, 
the guiding principles for the climate-energy couple in Africa. 

A development-oriented energy policy prioritizes economic growth, industri-
alization, and infrastructure expansion, rather than following the decarbonization 
framework that is the focus of the international agenda which, by the way, ignores 
Africa’s input. Africa’s voice is not heard. That ignorance hinders Africa’s progress. 

A warning: the expression “economic growth” used in this essay, does not 
have its usual meaning. Economic growth commonly means GDP growth. For us, 
economic growth refers to a constrained optimization problem that can be stated 
as follows: Maximize a quantity B (like Bonth) under the constraint of minimizing a 
quantity I (like Illth). B and I are aggregates we defined in a previous essay.
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This essay describes the principles of the climate-energy policy we recom-
mend for Africa in the 21st century. That policy highlights energy sources diver-
sification, public investments in infrastructure, and the creation and financing, 
controlled by Africans, of national and pan-African public research institutions 
dedicated to the climate-energy couple.

1. Energy Demand Assessment Methodology

1.1. Africa: Energy Deficit and Growing Demand
Per capita energy consumption in Africa is the lowest in the world. The Inter-

national Energy Agency (IEA, 2022) reports that the continent represents only 
4% of global energy demand while it hosts 17% of the world’s population. By 2050, 
the African population is expected to reach 2.5 billion inhabitants (UN, 2022), as 
urbanization and industrialization further increase the energy demand. Africa’s 
population explosion in the century leading to 2050 is unprecedented in human 
history. And Africa’s population will keep growing until the end of the 21st century. 
The explosion requires a climate-energy couple policy unseen in any continent in 
the world. Africans must invent, almost from scratch.

Below are comparative charts that illustrate Africa’s demographic mega-ex-
plosion:

Source : Calculs de l’auteur à partir des données de l’ONU - https://population.un.org/wpp/

Today, two figures and one industrial fact show the magnitude of energy and 
climate challenges Africa faces. Electricity access: over 600 million Africans lack 
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electricity, mainly in sub-Saharan Africa (IEA, 2022). Clean cooking: Almost 900 
million people depend on traditional biomass, which leads to serious impacts on 
health and the environment (WHO, 2021). Industrial energy needs: Limited access 
to electricity in Africa hinders economic growth, industrialization, and job creation.

1.2. How is Energy Demand measured?
Energy demand is usually assessed using models that integrate variables such 

as Population growth (UN, 2022); Urbanization rate (IEA, 2021); Industrialization 
and GDP growth (World Bank, 2022); Trends in energy consumption per capita 
(Smil, 2017); Technological progress in energy efficiency (BP, 2021).

Globally recognized methodologies include: The Kaya identity, which decom-
poses energy demand into population, GDP per capita, energy intensity and car-
bon intensity (Kaya and Yokoburi, 1997); The LEAP model (Long-term Planning of 
energy alternatives), widely used in developing countries to project future energy 
demand according to different political scenarios (Heaps, 2016); The MARKAL/
TIMES model, used by the International Energy Agency (IEA) and various govern-
ments to evaluate the transitions of the energy system (Loulou et al., 2005).

1.3. Reference for the Evaluation of Energy Demand
The benchmark for assessing energy demand varies from region to region. In 

highly industrialized countries, the norm is about 10,000 to 15,000 kWh per capita 
per year (USA, Europe). In middle-income countries such as China, this is about 
5,000 kWh per capita. Africa is currently lagging far behind, with an average of 800 
kWh per capita, highlighting its massive energy deficit (IEA, 2022).

To assess the true energy needs of Africa, researchers must quantify the tox-
icity of “mal-energy” in that continent. Mal-energy refers to harmful energy con-
sumption practices, which include traditional use of biomass (wood, charcoal) that 
causes deforestation and respiratory diseases; illegal electrical, oil, and gas connec-
tions that can cause arson and death. There are also dangerous power grid infra-
structures, with frequent power outages which among others kill or destroy food 
and goods in refrigerators and freezers.

A realistic benchmark for Africa should be at least 3,000 to 5,000 kWh per 
capita by 2050 to support economic transformation, industrial growth and wide-
spread electrification.

2. Principles for an African Development-oriented Energy Policy

2.1. Diversified Energy Mix
A balanced approach is crucial to ensure Africa’s energy security. Unlike many 

Western countries that advocate for a rapid transition to renewable energies, 
Africa must keep consuming fossil fuels, while integrating multiple energy sources, 
including:
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Natural gas: Africa holds 600 trillion cubic feet of natural gas reserves (BP, 
2021), which can provide cheap and reliable energy.

Hydropower: The Grand Inga Dam in the Democratic Republic of the Congo 
has the potential to generate 40 GW—enough to power a large part of Africa.

Solar and Wind: Africa has the highest solar potential in the world, but the 
installed capacity remains low.

2.2. Infrastructure investments
The lack of modern electricity networks in Africa is a major obstacle to eco-

nomic development. A development-oriented energy policy must focus on:
Expansion of national networks: Africa only has access to electricity at 50%, 

compared to 99% in the United States and China (World Bank, 2022).
Regional energy integration: Initiatives such as the West African Energy Pool 

(WAPP) and the East African Energy Pool (EAPP) should be expanded to reduce 
energy costs and improve reliability.

Smart Grids: Investing in digital infrastructure will increase energy efficiency 
and reduce electricity theft.

3. Build and Finance African Energy Independently

A major weakness of the African energy sector is its lack of research and devel-
opment (R&D). Most African countries rely on foreign expertise, instead of invest-
ing in local energy knowledge. To fix that situation, Africa must create national and 
Pan-African Public Institutions of Energy Research.

4. Three Climate Policy Principles for Africa

Climate change poses an existential threat to Africa, a continent that contrib-
utes less than 4% of global greenhouse gas emissions yet endures its devastating 
impacts. Prolonged droughts, erratic rainfall patterns, rising temperatures, coastal 
deterioration are among the damages climate change is already inflicting on Afri-
cans and their environment. Africa’s vulnerability underscores the urgent need for 
tailored climate policies. Below, we outline critical policy principles. Combined, 
they aim to address Africa’s unique challenges, ensure that Africa’s climate policy 
serves its people, not foreign interests, and secure for Africa an equitable partici-
pation in the global climate agenda.

4.1 Prioritize Climate Adaptation Over Emissions Reduction
Africa’s immediate climate challenge lies in adapting to the already unavoid-

able impacts of climate change. Unlike industrialized nations, where emissions 
reduction is the primary focus, Africa must prioritize adaptation to safeguard live-
lihoods, ecosystems, and economies. Investing in climate-resilient agriculture is a 
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cornerstone of this approach. For example, smallholder farmers, who produce up 
to 80% of Africa’s food, are particularly vulnerable to climate shocks (FAO, 2021). 
Techniques such as drought-resistant crops, agroforestry, and sustainable irriga-
tion systems can enhance food security. For instance, in Kenya, the adoption of 
drought-tolerant maize varieties has increased yields by 20-30% during dry sea-
sons (CIMMYT, 2020).

Water management is another critical area. With over 40% of Africa’s pop-
ulation facing water scarcity, innovative solutions like rainwater harvesting and 
groundwater recharge systems are essential (UNEP, 2022). Ethiopia’s success in 
restoring degraded watersheds through community-led initiatives demonstrates 
the potential of localized adaptation strategies.

Developing early warning systems for extreme weather events is equally vital. 
According to the World Meteorological Organization (WMO), less than 30% of 
African countries have robust early warning systems, leaving millions exposed to 
climate-induced disasters (WMO, 2021). Strengthening these systems can save 
lives and reduce economic losses. For example, Mozambique’s investment in 
cyclone early warning systems has significantly reduced casualties during recent 
storms.

4.2 Regulate Carbon Markets to Benefit Africa
Carbon markets present a unique opportunity for Africa to leverage its vast 

natural resources for climate action and economic development. However, the cur-
rent global carbon trading landscape often sidelines African nations. Creating Afri-
can-led carbon trading mechanisms is crucial to ensuring that the continent reaps 
the benefits of its carbon sinks. Africa is home to the Congo Basin, the world’s sec-
ond-largest rainforest, which sequesters approximately 1.2 billion tons of carbon 
annually (WRI, 2021). By establishing regional carbon markets, African nations can 
monetize these ecosystems while promoting sustainable development.

Land sovereignty protections must accompany these efforts to prevent foreign 
land grabs. In recent years, there has been a surge in “carbon colonialism,” where 
foreign entities acquire large tracts of African land for carbon offset projects, often 
displacing local communities (Oxfam, 2022). Robust legal frameworks are needed 
to safeguard land rights and ensure that carbon revenues benefit local populations. 
For instance, Liberia’s Community Rights Law grants indigenous communities’ 
ownership of forest resources, setting a precedent for equitable carbon market 
participation.

4.3 Demand Climate Justice in Global Forums
Africa’s historical contribution to global emissions is minimal, yet the conti-

nent faces disproportionate climate impacts. This inequity underscores the need 
for climate justice in international negotiations. African nations must push for cli-
mate debt relief, recognizing the historical responsibility of industrialized nations 
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for the climate crisis. The concept of climate debt, which includes both emissions 
debt and adaptation debt, provides a moral and financial basis for reparations (Rob-
erts & Parks, 2009). For example, the African Group of Negotiators has consistently 
called for developed countries to honor their commitment to provide $100 billion 
annually in climate finance, a promise that remains unfulfilled (UNFCCC, 2021).

The Green Climate Fund (GCF) has approved over $1 billion for African proj-
ects, but this is a fraction of the estimated $50 billion needed annually for adapta-
tion alone (GCF, 2022). African leaders must leverage global forums like the United 
Nations Climate Change Conferences (COP) to demand fairer financing mecha-
nisms.

Conclusion

Africa must pay sharp attention to her climate-energy couple policy. Couple 
means that any African energy policy must be conceived within the framework 
of climate challenges and vice versa. Africa’s energy and climate future can be 
sovereign only if it is centered on development and independent of the climatic 
constraints foreign interests impose. That development requires African leaders’, 
African communities’, Global Africans’ collective action, political will, and unwav-
ering commitment in the spirit or renewed Pan-Africanism.
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Introduction

Water is an essential resource for all living beings, it sustains life on the planet and 
it has enabled the development of civilization throughout human history. Due to 
population growth in recent years, groundwater is in high demand, which has led 
to overexploitation of aquifers in the world and caused damage to ecosystems and 
people. In my essay, I draw attention to the overexploitation of aquifers in Mexico 
by supporting my statements with available sources and research data. My goal 
is to find alternatives to sustainable development: equitable access to water and 
environmental stewardship.

 
Basic information on water
 
Water, composed of one oxygen atom and two hydrogen atoms, is one of the 

most valuable natural resources. Unlike other resources such as hydrocarbons 
or minerals, water is essential for life in all its forms. Surface water bodies have 
become home to a huge diversity of species and support terrestrial ecosystems. 
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They also play the key role in climate regulation and in such vital processes as pho-
tosynthesis (Sposob, 2025).

Water is an essential component for living organisms. In humans, it makes up 
to 75% of the body and is essential for homeostasis (Martos, 2015). It is also the 
basis for sustainable development, as it is necessary for agriculture, industry, min-
ing, transportation, and energy production (Sposob, 2025).

In order to understand the challenge addressed here, it is necessary to dis-
tinguish the following. The planet’s water resources can be divided into two types 
based on their origin: surface water and groundwater (Ponce, 2007). Surface water 
includes all water on the Earth’s surface, such as rivers, lakes, streams, glaciers, and 
oceans. Groundwater, on the other hand, is all water below the surface, stored in 
crevices, and rocks. The geologic structures that contain groundwater are called 
aquifers, and due to their rocky properties, they can not only hold but also facilitate 
the flow of water streams (IGME, 2017).

It is important to consider that 97.5% of the planet’s water is salty and there-
fore unsuitable for human consumption. Of 2.5 % of available freshwater, 68.7 % 
is found in glaciers, 0.8 % in permafrost, 0.4 % in surface water bodies, and the 
remaining 30 % in aquifers (SEMARNAT, 2018). This demonstrates the impor-
tance of groundwater, mainly for human consumption, industry, and agriculture. In 
addition, access to them is not dependent on seasonal circumstances and they are 
often less prone to pollution than surface water (IGME, 2018).

Based on this data, one can understand the importance of water in general 
and groundwater in particular. Let us now take a closer look at the question we are 
interested in: what is the role of groundwater in Mexico?

Groundwater resources are important for Mexico mainly due to two aspects: 
the geography of the country and the high dependence of utilities, agriculture, 
and industry on these resources. In Mexico, water management is the responsi-
bility of CONAGUA, a body that divides the country’s territory into 653 aquifers 
for management purposes. It is estimated that of 100% of water extracted from the 
subsurface, 70% is used for agriculture and the remaining 30% for municipal and 
industrial supply.

More than 60% of Mexico, mostly the central and northern regions, has arid and 
semi-arid climates, making access to surface water bodies difficult (Chávez et al., 
2006). It is also important to note that the population in Mexico is geographi-
cally disproportionate in terms of water availability, as the central and northern 
regions where 87% of GDP is produced and 77% of the population is concen-
trated have 31% of the national water supply, while 23% of the population living 
in the southeast of the country has 69% of the water supply (Monforte & Cantú, 
2009). In this context, aquifers become crucial as they provide about 70% of the 
water needed by cities and rural communities, home to more than 60 million 
people, and also drive the country’s development by supplying water to key eco-
nomic sectors.
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Having reviewed the above data, let us consider the central issue of this 
essay — the overexploitation of aquifers in Mexico. In my opinion, two questions 
can be asked: what is the cause of overexploitation of Mexican aquifers and what 
are the consequences of overexploitation of Mexican aquifers?

What caused the overexploitation of Mexican aquifers?

Over-exploitation of aquifers is the result of unsustainable water manage-
ment. However, in order to understand the aquifer management, it is necessary to 
consider the hydrologic cycle and its role in groundwater recovery. The hydrologic 
cycle is the repetitive process of water circulation through three states of matter. 
The cycle begins in the sea where water turns into vapor, which later condenses in 
the atmosphere and falls as rain or snow. It should be noted, however, that soil and 
plants play an important role in bringing water vapor into the atmosphere through 
the so-called evapotranspiration process. When water falls as precipitation on the 
ground, part of it is consumed by surface water bodies and vegetation, while the 
other part seeps into the interior of the earth under gravity through the pores of 
rocks, filling aquifers (IGME, 2018). In this context, there is a term of great impor-
tance in groundwater management: the groundwater balance. It refers to the ratio 
between the inflow (recharge) and outflow (discharge) of water in an aquifer over 
time. Examples of recharge can be: infiltration of rain and snow water, seepage 
from surface water bodies under agricultural irrigation, water exchange with the 
adjacent aquifer; and examples of discharge can be: water withdrawal from wells, 
evaporation, and runoff into surface water bodies. The water balance is character-
ized by three states, depending on the interaction of its two components – recharge 
and discharge. A balance is considered positive when recharge exceeds discharge, 
allowing the aquifer to recover; a balanced aquifer means that recharge and dis-
charge are equal, meaning a stable water level; finally, a negative balance occurs 
when discharge exceeds recharge, causing the aquifer to waste water.

Another important factor related to managing an aquifer is the water exchange 
period, which is the average time that a particle of water will stay in a body of water, 
in our case – the aquifer. The water exchange period varies depending on water 
body, but, for reference, the water exchange period in lakes is approximately 17 
years, in rivers 15-20 days, in atmospheric waters 8-10 days, and in groundwater 
tens to thousands of years (IGME, 2018).The latter is extremely important because 
it means that groundwater has such a long period of water exchange that the stabil-
ity of the aquifer depends on proper management, otherwise the slow recovery of 
the resource can lead to the disappearance of the aquifer.

According to Barranco (2018), the first wells were drilled in Mexico in 1847, 
indicating a long tradition of groundwater use in the country. However, according 
to the National Institute of Statistics and Geography, the number of overexploited 
aquifers began to rise sharply in 1975 when 32 such aquifers were recorded. The 
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trend continued and by 2004 the number had risen to 104. The latest report was 
prepared by CONAGUA in 2023, and it indicates that a total of 114 aquifers are 
overexploited.

Obviously, the overexploitation of Mexican aquifers is caused by poor man-
agement, but this is only one point of the challenge. Demographic growth in the 
country over the decades has led to a dramatic increase in the demand for ground-
water, mainly in the agricultural, industrial, and municipal sectors. This fact, 
together with the uneven geographical distribution of the population in terms of 
water availability, gives rise to a number of causes and consequences resulting in 
deficiency. Another aggravating factor that cannot be dismissed is the large water 
concessions that CONAGUA has granted to large private companies. In 1992, the 
National Waters Law was adopted, breaking the legal framework that had previ-
ously allowed concessions only through a presidential mandate. Gómez & Moc-
tezuma (2020) note that the passage of the law was in the neoliberal interests of 
the US, the World Bank, and the International Monetary Fund. As a result, 418,021 
concessions were granted to exploit the nation’s groundwater.

 
What are the consequences of overexploitation of Mexican aquifers?

Overexploitation of aquifers has negative consequences beyond the obvious 
damage to the aquifer itself and to the ecosystem. This situation may cause social, 
environmental, economic, and health problems for consumers. In general, the most 
common adverse effects are: water quality degradation, land subsidence, ecosys-
tem disturbance, salt intrusion, and inequities in water supply. I will try to elaborate 
on each of these, citing real cases that have occurred in the country.

Deterioration of water quality. Over-exploitation of an aquifer causes the 
water level in the aquifer to drop, as a result, water is extracted from ever greater 
depths. A study by Huízar et. al (2015) showed that since water is a good solvent, it 
causes the release of harmful elements that are only found in deep water, leading to 
the extraction of contaminated water. According to the Aguascalientes State Water 
Plan 2021-2050, sample analysis shows that groundwater in the overexploited 
Aguascalientes Valley aquifer contains high levels of arsenic and fluoride, elements 
harmful to the health of consumers (Aguascalientes, State Government, 2022). 

Subsidence. Land subsidence is the gradual lowering of the ground due to 
soil compaction. This phenomenon can be caused by overexploitation of aqui-
fers because pumping large amounts of water increases the compressibility of 
the ground, resulting in subsidence. Subsidence is a geologic risk observed in the 
national capital, increasing at an alarming rate of 40-50 cm per year. Reséndiz et 
al (2016) conducted a study that has proved connection between overexploitation 
of the city’s aquifers and land subsidence. This situation is worrisome because it 
causes annual damage to the capital’s infrastructure, especially subways and pipe-
lines.
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Disturbance of the ecosystem. Groundwater and surface water are closely 
related, and as we said, water exchange between surface and groundwater bodies 
allows their preservation. Excessive extraction of water from an aquifer can cause 
it to no longer feed lagoons and wetlands, and they will disappear. This is what hap-
pened to the Churince Lagoon located in Coahuila, Mexico. In a technical report, 
Hernández (2023) states how overexploitation of the aquifer in the area caused 
the lagoon to dry up, causing habitat and species, particularly stromatolites, that 
inhabited the lagoon to disappear.

Saltwater intrusion. Saltwater intrusion is a process affecting aquifers near 
the sea where saltwater enters a freshwater aquifer, contaminating it and making 
it unsuitable for public water supply and crop irrigation. This phenomenon can be 
caused by overexploitation of groundwater. An example of saltwater intrusion in 
the country is San Quintin, Baja California, an area of great agricultural importance. 
For these activities and for meeting the water needs of the city of Ensenada, the 
San Quintin Valley aquifer has been mercilessly exploited due to lack of investment 
in searching for new alternatives, resulting in saltwater intrusion and consequent 
loss of water resources (Pombo, 2014).

Inequality in water supply. Excessive aquifer consumption, in addition to all of 
the above, also causes resource scarcity, mainly in places where groundwater is the 
only source of supply due to climatic conditions. In such circumstances, large cit-
ies and companies, due to their ability to purchase, can advocate their position in 
negotiations or even demand supplies. However, many minorities do not have the 
same purchasing and political clout, resulting in inequality in obtaining resources, 
even though all people have the right to access water. This is the situation with the 
people of San Cristóbal de las Casas, Chiapas. The government, in its “Wetlands 
Recovery and Conservation Program”, recognizes the challenge of water scarcity 
due to many factors, one of which is the concessions granted by CONAGUA to 
FEMSA Coca-Cola (DEMA, 2019). Since 1995, this company has held a permit 
allowing it to extract 1.4 million liters of water per day, causing tensions with the 
population. Even the government of San Cristobal de las Casas has officially asked 
CONAGUA to cancel the concessions in order to meet needs of the population 
(Water for All, 2020). It is outrageous that a foreign company can crowd the gov-
ernment agency while ignoring the needs of Mexicans themselves. Clearly, the 
country has much work to do in the management of national resources in general 
and groundwater in particular.

Conclusion 

In today’s context, full of environmental, socio-economic, and political chal-
lenges, it is not easy to look at the invisible resource buried in mother earth. How-
ever, only urgent action, in view of the constant threat of resource scarcity and 
other challenges, can guarantee the preservation of our society as we know it. This 
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is a reality experienced by each country and Mexico, despite the great diversity and 
wealth of its natural resources, shall not evade its responsibility.

It is wise to seek alternative solutions to the overexploitation of aquifers in 
Mexico, as they require a combination of social practices, science, and technol-
ogy, and collaboration with our leaders. Such an approach is necessary to create a 
more inclusive, but above all more sustainable future, in which human communi-
ties would be built based on the opportunities provided by our planet, and not the 
other way around.

As the essay shows, overuse of groundwater is affecting the entire country, 
from the north in Baja California to the south in Chiapas, including the capital, 
one of the most populated cities in the world. We cannot ignore this challenge. I 
would like to cite the slogan of the UN World Water Day 2022: “Making the invisi-
ble visible.” In promoting an alternative vision of development based on equity and 
mutual respect, identifying, and highlighting challenge is the first step to solving 
them.
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Foreword

Prerequisites for writing the essay

The development of new human development strategies requires some funda-
mental prerequisites. First of all, it is necessary to know the key indicators of human 
capital (level of education, employment rate, quality of health services) and under-
stand their role in the processes of economic growth and social cohesion. Secondly, 
it is necessary to master the main statistical references (e.g. data from Rosstat, 
Ministry of Economic Development, World Bank) to assess the demographic and 
socio-economic situation of the various Russian regions. Finally, it is appropriate 
to consider how urban planning models can positively affect people's well-being.

Relevance of the topic: challenge and opportunity for Russia

Russia, with its vast territorial extension, is facing a complex scenario: large 
urban centers in continuous development (Moscow, St. Petersburg, Yekaterinburg) 
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and large inland or northern areas exposed to the risk of depopulation. The same 
geopolitical conflicts of recent years have generated, in some regions, a need for 
reconstruction and economic-social revival. This context represents both a chal-
lenge (stemming internal and external emigration, rebuilding devastated territo-
ries) and an opportunity (experimenting with innovative solutions of multi-ethnic 
coexistence and urban development).

Thematic vector: urban planning and human capital

The essay focuses on a specific thematic vector: how to design new urban 
spaces to promote inclusion, ethnic-religious integration and enhancement of 
human capital. The Russian Federation serves as an initial application model, 
offering a vast and diverse "territorial laboratory". The central hypothesis is that, 
starting from a circular urban planning inspired by the exhibition complex ВДНХ 
(VDNH), it will be possible to generate social cohesion, economic growth and sus-
tainable development in regions that are still sparsely inhabited or affected by trau-
matic events.

1. Introduction

Studies conducted globally, including those by the United Nations Develop-
ment Programme (UNDP, 2022) and the OECD (2023), agree that the main driver 
of long-term development is human capital. This concept includes the set of com-
petences, knowledge, values, skills and social networks that each individual pos-
sesses and shares within a community. Specifically, Russia particularly needs to 
strengthen and enhance its human capital in two directions:

1.	 Regenerate areas affected by conflicts or structural crises, so that the local 
population can return there instead of emigrating elsewhere.

2.	 To populate the interior and northern territories in a balanced way, sup-
porting the diversification of the economy and the integration of new residents, 
including legal migrants and other communities willing to settle in Russia.

It is precisely on these assumptions that the proposal for a new circular urban 
planning, called the NDVH Model, is based, aimed at creating housing centers in 
which each family, and by extension each ethnic or religious community, can find a 
balance between maintaining its roots and interacting with different realities.

2. The family as the basis of all investment in human capital

2.1 The family at the centre of the social fabric
In any model of human development, the family represents the original cell: 

the place where shared values, traditions, culture and basic education are born and 
transmitted. According to the Russian Institute of Statistics (Rosstat, 2021), regions 
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with the most support for families (housing policies, birth incentives, education 
subsidies) have a higher population growth rate and lower incidence of juvenile 
delinquency. In particular, the following are highlighted:

•	 Economic support measures: family allowances and deductions for those 
who reside in areas with development difficulties;

•	 Childcare services: networks of nursery schools and nursery schools at 
controlled costs;

•	 Recognition of the plurality of family models: respect for different religious 
and cultural traditions, in line with Russia's ethnic diversity.

2.2 Education and training: a collective good
Education — formal and non-formal — is the backbone of human capital. In 

addition to school education, vocational training and  lifelong learning are crucial. 
Data from the Russian Ministry of Education (2022) show that the 1% increase in 
spending on advanced technical training generated a 3% increase in labor produc-
tivity in strategic sectors (e.g. mechanics, electronics, chemicals). These results 
confirm the need to invest massively in education, especially in the most peripheral 
areas, to prevent the flight of talent to large urban centers.

3. The NDVH Model: circular urbanism to integrate different identities

3.1 Origin of the idea and fundamental principles
The NDVH Model is historically inspired by the ВДНХ (VDNH) exhibition 

complex in Moscow, the "Exhibition of the Achievements of the National Econ-
omy" conceived during the Soviet era to highlight the economic, cultural and sci-
entific progress of the various republics of the USSR. Transposing this logic to an 
urban scale, he imagines a city structured in concentric circles, in which each com-
munity (ethnic or religious) has its own identity neighborhood, but can also meet 
with the others in the central square.

3.2 Urban structure: the three circles
1.	 First circle: common square
o	 Function of economic exchange (markets, fairs) and cultural exchange 

(events, festivals).
o	 A "neutral" place of dialogue, where communities exhibit their products 

and traditions in a climate of cooperative competition.
2.	 Intermediate circle: ethnic-religious districts
o	 Each community has schools, centers of worship, offices and shops that 

reflect its own identity.
o	 Open spaces and connecting roads that encourage mutual attendance 

between neighborhoods.
3.	 Outer Circle: Advanced Centers
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o	 Universities, research laboratories, specialized hospitals.
o	 Incubators for start-ups in key sectors (information technology, biotech-

nology, renewable energy), useful for stimulating the economic development of the 
area.

3.3 Specific applications in Russia
Russia, with its multi-ethnic regions (Dagestan, Tatarstan, Bashkortostan, 

etc.), is an ideal terrain for experimenting with the NDVH Model. In conflict-af-
fected regions, this model would help  integrated urban reconstruction (neigh-
borhoods for each ethnic group, central communal structures, education and 
health hubs in the outer circle). Similarly, for north-eastern areas in the process of 
depopulation (e.g. some areas of Yakutia or Eastern Siberia), pilot projects could be 
launched to attract families from other parts of the Federation (or regular interna-
tional migrants) with incentives and inclusion programs. Circular urban planning, 
in this perspective, becomes a factor of demographic stabilization and socio-eco-
nomic development.

4. Analytical insights: data, predictive models and economic-social impact

4.1 Statistical data on depopulation and potential for revival
•	 According to Rosstat (2020), about 65% of Russia's territory has a popula-

tion density of less than 3 inhabitants per km². Many of these territories are rich in 
natural resources and logistical opportunities (waterways, agricultural potential), 
but remain severely underused due to a lack of infrastructure and services.

•	 Surveys by the Institute of Demographic Research (2021) show that 40% 
of young people born in peripheral regions of Russia move to larger cities before 
the age of 25, for study or work reasons.

4.2 Projections and predictive models
Some simulation studies (e.g. a simplified predictive model based on  Romer's 

endogenous growth theory) hypothesize that:
•	 A 2% increase in public spending on training, social housing and the pro-

tection of multiculturalism could generate an increase in regional GDP of between 
8% and 12% in ten years, depending on the specificities of the territory.

•	 In post-conflict areas, the introduction of circular centres and integrated 
ethno-religious neighbourhoods would reduce the rate of local conflict by 25-30% 
(estimates based on reconstruction experiences in similar contexts, such as the 
former Yugoslavia), favouring the gradual return of refugees and displaced persons.

4.3 Expected social and economic impact
1.	 Growth from below: the central square, conceived as a commercial hub, 

favors the birth of micro-enterprises and local crafts.
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2.	 Maintenance of skills on site: thanks to the presence of universities and 
technical institutes, young people are not forced to emigrate to the metropolises, 
fueling a virtuous circle of training and employment.

3.	 Prevention of ethnic-religious conflicts: regulated coexistence in distinct 
neighborhoods, but with common meeting spaces, reduces prejudices and creates 
a more resilient social fabric.

4.	 Psycho-physical well-being: feeling "at home" with one's culture and reli-
gion improves life satisfaction and mental health, as confirmed by the WHO (2021).

5. Expected results

5.1 Russia as an experimental model
The Russian Federation, given the vastness and diversity of its territories, 

can act as a "laboratory" of experimentation to apply the NDVH Model on a large 
scale. Such an urban and social solution would provide answers both to the need 
to rebuild regions affected by recent devastation, and to that of revitalizing inland 
areas at risk of abandonment.

5.2 Expected results
1.	 Demographic revival: To curb the exodus of qualified young people and 

attract new communities of legal immigrants, thanks to adequate infrastructure 
and support policies.

2.	 Inclusive economic growth: Small craft businesses, local markets, exchange 
of skills in research districts.

3.	 Social stability: Reduction of internal conflicts, greater integration of eth-
nic and religious minorities, increased sense of belonging.

4.	 Improvement of services (health, education, welfare): The concentric cir-
cle structure facilitates the rational location of schools, hospitals and research cen-
ters.

5.3 Towards a new global growth platform
Investing in people does not only mean providing economic resources or 

opening training centers; it implies the construction of a physical and cultural envi-
ronment  that enhances the individual as a bearer of unique identity and potential. 
The NDVH Model offers a concrete example of how urban planning can intersect 
with family policies, education and multiculturalism, giving life to cohesive, inno-
vative communities ready to contribute to the development of the country. The 
Russian experience, if crowned with success, can inspire other realities — even 
outside the Federation — confirming that the road to an inclusive and sustainable 
future passes through  the recognition of diversity and by investing in the skills and 
dignity of each person.
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Final Conclusions
 Russia is called upon to carry out a twofold task: to restore conflict-affected 

territories and  to develop its sparsely populated interior areas in a sustainable way. 
By proposing a circular and integrated urban planning, the NDVH Model focuses  
on the individual, his family, his cultural and religious identity, and creates the con-
ditions for a vibrant local economy and peaceful coexistence. Data and simulations 
indicate that the impact of these policies could be significant, with direct benefits 
(GDP growth, increased employment, return of young people) and indirect bene-
fits (social cohesion, conflict prevention, better mental and physical well-being).

If implemented with determination, the project will become a catalyst for 
innovation and development not only for the Russian Federation but, potentially, 
for all those countries that wish to focus on people as a primary resource for a sus-
tainable and inclusive future.

Statistics and Graphics Appendix

6.1 Figure 1 — Population density in some regions of the Russian Federation 
(Rosstat, 2020)
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       | Density (inhab. per km²)
Region 2010 2020
South Siberia 10 9
Siberia North 3 2
Far East 2 2
Yakutia 1 1
Tatarstan 55 55

Interpretation:
•	 There is a slight decrease in population in the northern and eastern regions 

(South Siberia, Northern Siberia), where the density has gone from 10 inhabitants/
km² to 9 and from 3 inhabitants/km² to 2.

•	 Tatarstan maintains a stable and relatively high density (55 inhabitants/
km²), also thanks to policies to support families and the development of university 
campuses.

Figure 2 — Regional GDP growth projection with the introduction of the 
NDVH Model

(Simulated scenario, Ministry of Economic Development, 2023)
Base Scenario (without NDVH): +2% p.a.
Scenario with moderate NDVH: +3.5% per annum
Scenario with advanced NDVH: +4.0% p.a.
•	 Base scenario: Standard growth, due to current trends (industrial invest-

ment and natural resources).
•	 Moderate NDVH scenario: some areas partially apply the model, with 

limited interventions (construction of ethnic-religious neighborhoods and some 
common services).

•	 Advanced NDVH scenario: full implementation of the circle structure, 
integration of family policies, education incentives and economic support to immi-
grant communities.

Table 1 — Expected benefits of the application of the NDVH Model in post-con-
flict areas

                           Rate reduction Population increase GDP growth
                           resident conflict (5 years) (10 years)

Ex-conflict areas (without 0% +2% +2.0%
NDVH)
Ex-conflict areas (NDVH -25% +10% +3.5%
moderate)
Ex-conflict areas (NDVH -30% +15% +4.0%
advanced)
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Interpretation:

•	 The partial or advanced implementation of the NDVH shows a positive 
impact both on the rate of conflict and on the ability to attract new residents, with 
significant repercussions on local GDP in the long term.
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Today’s global development problems such as growing inequality and deteriorat-
ing environmental conditions, and the dynamics of production and consumption 
create new needs for developing sustainable business models. McKinsey claims 
that over 50% of CEOs they surveyed believe that business sustainability, environ-
mental management, and social responsibility are “very” or “extremely” important 
among their key tasks. 

Corporate Social Responsibility (corporate responsibility) is most often 
interpreted as businesses voluntarily contributing to social, economic, and envi-
ronmental development of society; this contribution is directly linked to the com-
pany’s operations and goes beyond the legally required minimum.

Corporate Social Responsibility (CSO) can be take the forms of economic, envi-
ronmental, ethical, and philanthropic responsibility. The main purpose of working 
on the corporate social responsibility is performing internal and external social tasks 
that have a positive effect on the company’s image and increase brand loyalty [1].
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In a market economy, a socially responsible company will gain the best com-
petitive edge by adhering to sustainable development principles in its operations, 
which will potentially give it the following advantages:
•	 more efficient risk management;
•	 better operational efficiency, smaller operation costs;
•	 getting access to capital, increasing market value; 
•	 creating new opportunities by introducing innovations;
•	 brand differentiation;
•	 developing human capital.

Therefore, we can say that developing corporate social responsibility ensures 
long-term sustainable development.

Corporate sustainability as new business philosophy has the necessary poten-
tial to efficiently integrate companies into implementing their society’s sustainable 
development strategy. Corporate sustainability can be termed the “microeco-
nomic” level of the macroeconomic corporate sustainability concept. Corporate 
sustainability essentially is a  corporate management model that spans a  given 
company’s economic, social, and environmental short-term and long-term activi-
ties and determines its strategy.

Companies introduce sustainable development principles by supporting ESG 
initiatives. ESG is an approach to doing business whereby managerial decisions 
are made with account for social and environmental factors that could turn out to 
constitute both risks and opportunities. ESG risks are three groups of corporate 
risks: environmental (E - Environmental), social (S - Social), and corporate gover-
nance risks (G - Corporate Governance). By accounting for ESG factors, businesses 
can gain certain advantages such as creating the image of a socially responsible 
brand, improving investment appeal, getting a better global competitive edge, and 
expanding international cooperation opportunities.

We agree with A. N. Kosko that “sustainable development” is a comprehensive 
term that entails a harmonious development of both ESG aspects (society, envi-
ronment, economy), and the CSO, even though the two do differ in certain aspects. 
If we are talking about a company that is sustainably developing on the market, it 
means this company has integrated all those aspects into its business processes 
and regulates them via its brand politics. The main purpose of such companies is to 
have its operations exert a positive effect on the world [2].

Both concepts remain relevant today and are actively supported by interna-
tional organizations of different scale. Clearly, one concept cannot be implemented 
without the other, and companies work on both concepts simultaneously. Cur-
rently, CIS countries are interested in promoting CSO and ESG principles in their 
business processes and brand politics. This is quite logical since introducing the 
above-described principles into business operations benefits both the company 
itself, and society at large.
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Currently, about 100 Belarusian companies claim to be socially responsible, 
yet only 28 organizations – parties to the UN Global Compact base their operations 
on the sustainable development concept.

For instance, Betera, a bookmaking company, has for several years been imple-
menting measures connected with the sustainable development concept. Betera 
is running the “green office” project, holds environmental conferences, promotes 
sports among socially vulnerable children. In July 2022, together with its partners, 
Betera launched the Real Recycle permanent project intended to attract attention 
to re-using second-hand items. Participants in the Real Recycle projects recycle 
old advertising banners, corporate office supplies, branded merchandize, and other 
items or else take them to special facilities that care for orphaned children [12].

Major Belarusian retailers Green and Euroopt are examples of introducing 
the ESG concept in retail operations. GRINroznitsa was the first to sign an agree-
ment on mutual social responsibility and interactions in environment. In its report 
on re-using waste, Green reports having collected and recycled far more plastics, 
waste oil, and food waste in 2023 than in 2022; it collected 454.466 tons of food 
waste in 2022, and 828.227 tons in 2023. Eurotorg, Belarus’s largest retailer, pro-
vides reusable bags to shops. Currently, discussions are underway on transitioning 
to e-vehicles.

Telecommunications companies also implement certain ESG initiatives. 
Mobile TeleSystems (MTS) replaces climate control systems that contain ozone-de-
stroying substances with state-of-the-art efficient systems using safe coolants. 
А1 unitary enterprise uses three-pronged measures to implement the company’s 
2021-2025 environmental strategy that reduces waste footprint, improves energy 
efficiency, and cuts carbon emissions. In April 2021, A1 launched the А1garod proj-
ect: it started a vegetable garden on the roof of their headquarters in Minsk. Its 
volunteer employees grow vegetables and greens. The project is unique in that the 
vegetable garden in a busy city downtown still is not affected by heavy metals and 
city dust since the garden is on the 10th floor, and harmful compounds reach only 
the 3rd floor. 

A1 vigorously supports projects intended to create a barrier-free environment 
both for its clients and employees. One example of such support is the operations 
of the Inclusive Barista coffeehouse chain that employs only people with disabili-
ties. This initiative aims to create jobs for people with disabilities and ensure equal 
opportunities for employment and professional development. 

Green banking is a promising component of shaping sustainable financing 
market in a given country. Green banking is an integral element of corporate social 
responsibility in banking: banks should act in such a way as to ensure long-term 
economic indicators while avoiding socially harmful or environmentally wasteful 
conduct [13]. Belarusian banks accounting for environmental factors reduces envi-
ronmental impact, promotes using recycled materials, and entails analyzing envi-
ronmental risks. 
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MTBank was among the first to support introducing the CSO concept; it 
signed an agreement with the Northern Environmental Financial Corporation 
(NEFCO) to fund energy efficient projects. In addition to publishing its annual 
report that includes “Corporate Governance” and “ESG Agenda” sections, Sber 
Bank also practices waste sorting, cuts its carbon footprint, and does charity work. 
Belarusbank has implemented about 30 in-house programs intended to expand 
the range of methods for training qualified personnel. Bank BelVEB developed a 
Corporate Responsibility Strategy. Belinvestbank that positions itself as an “Eco-
Logical bank,” funded the construction of a photovoltaic power plant and a wind 
power plant. Additionally, the bank is planning to issue green bonds. Alfa Bank 
seeks to move away from using paper documents and has accordingly transitioned 
to digital signatures and biometrics.

BIK Ratings compiled an ESG ranking of Belarusian companies; the leaders 
among the top 20 are Sber Bank, BSB Bank, and Belinvestbank with ratings of 
81.8, 71.5, and 64.0 respectively. On average, businesses have the lowest ratings in 
environmental factors: the average figure among the top 20 companies was merely 
34.5. Governance factors got the highest average rating of 53.9. 

Today, demand for environmentally-friendliness has become a marketing 
trend. A consumer behavior study New York University did in 2013-2018 showed 
that “green” goods positioned as environmentally friendly do not merely sell better, 
they are preferred.

The market of goods and services is full of organizations that position them-
selves as environmentally friendly. It would be logical to identify four types of such 
organizations based on their contribution to resolving environmental problems:
1.	 Organizations that introduce environmentally-friendly technologies at certain 

stages of the life cycle of their goods or services. For instance, they have their own 
waste disposal facility or manufacture a line of clothing from recycled plastic.  
For instance, Alivaria, a Belarusian brewery, working jointly with Green retail 
chain, installed Second-PET, a reverse vending machine, that accepts PET bot-
tles and aluminum cans to be recycled in exchange for discount coupons to be 
used in the retail chain. Used containers are collected and recycled to become 
soccer uniforms, garden furniture, etc. The company also uses “green” refrig-
erating equipment that uses ozone-safe propane coolant (instead of Freon). 
Currently, 59% of Alivaria’s refrigerating equipment uses “green” technologies.

2.	 Organizations that introduce environmentally-friendly technologies at every 
stage of the life cycle, which has been confirmed by an independent party.  
We can cite the example of Tiden, a coffee house opened in Minsk in 2019. 
First, the coffee house operates on Zero Waste philosophy: sustainable con-
sumption and zero-waste life style, i.e. the coffee house rejects everything 
“superfluous”: packaging, disposable items, and things that cannot be recycled. 
Second, Zero Waste principles can be seen not only in making and serving cof-
fee and related goods, but also in the eco-shop located in the coffee house; the 
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shop sells reusable goods (for instance, shoppers made by visually impaired 
people). Third, the coffee house collects those materials that cannot be recy-
cled in Belarus. They have a container for plastic cards (recycling them requires 
separating metal chips from PVC), and a container for used tooth brushes. 
Items collected in both containers are sent to a Moscow recycling facility. 
Fourth, Tiden supports the My Cup, Please movement intended to promote 
and make fashionable and popular the trend of bringing one’s own cup to buy 
coffee to-go thereby reducing the number of paper cups that are not recycled 
in Belarus.

3.	 �Organizations that operate in environmental preservation. For instance, BEL-
GIPS-ECO that works in containerized waste paper collection and promotes 
waste sorting. This project’s unique feature is that in addition to waste paper 
they also accept books to be recycled. 

4.	 Organizations and individuals engaged in the so-called environmental aware-
ness work or offering business environmentalization services, for instance, eco 
journalists and eco bloggers. Belarus has the online magazine ECOIDEA giv-
ing advice on environmentally-friendly life style, explaining why it is import-
ant, and offering suggestions on how to introduce environmentally-friendly 
habits into one’s life.
Therefore, introducing corporate social responsibility principles and ESG 

initiatives into a company’s operations has a key role in todays’ business and is 
becoming a norm. Companies that are aware of the importance of social respon-
sibility improve their reputation or bolster their relations with clients, partners, or 
employees. Businesses should seek to be profitable, to cut and offset their neg-
ative environmental impact, and to have a positive effect on society, consumers, 
employees, and the planet.
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Over the past five years, there has been increasing demand among citizens to 
move outside of large cities and visit tourist sites that are far away from the hus-
tle and bustle of the city. This trend has resulted in developers building new cit-
ies from scratch in wide open areas or reconsidering the development of a small 
settlement/tourist centre. Systematic approaches to both the methods used to 
achieve socioeconomic results and managing the territories with this new way of 
life have not yet taken shape.

The key trend in urbanism for the near future is sustainable development, a 
concept in which a comfortable environment is combined with a desire for car-
bon neutrality, energy efficiency, and ensuring that people are in their proper place. 
This is the whole idea behind ​​​​the harmonious coexistence of humans with nature. 
The concepts of new cities have already started being implemented. Such exam-
ples include: Dobrograd (Vladimir Region), “Grad na Nerl” (Ivanovo Region), Arc-
toria (Moscow Region), and others.
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The modern world shows that we are doing something wrong. Humanity has 
been unable to find a formula for harmonious cooperation, yet still has to decide 
how to go on living. Family breakdowns, conflicts, loss of values, loneliness, poverty, 
environmental disasters, high mortality, epidemics, and a reduction in fertile soil all 
lead to the need to create a new way of life.

In this regard, the challenge is the need for a new way of life based on technology, 
a shared consumption economy, a cooperative model of social organization, and a 
different approach to parliamentarism the election and appointment of city/territory 
heads. 

Emphasis on economic and social aspects

A key condition for changes: MATERIAL DEVELOPMENT SHOULD NOT 
EXCEED SPIRITUAL DEVELOPMENT *From Decree 809 of the President of the 
Russian Federation

The main thing in all concepts is not to change the city, but ourselves and to 
allow our children to take part in creating a living environment with the principle 
of “I came up with it, they supported me, jointly implemented it, and I want to live 
here and build on what has been created”.

What social issues are being addressed: 
•	 �Health and increasing reproductive age and active longevity 
•	 �Preservation and strengthening of spiritual and moral family values, as well as 

ensuring their transmission from generation to generation 
•	 Revival of rural areas and land use
•	 �Unity of peoples and patriotic upbringing. Preservation of Russia’s historical 

and cultural heritage
•	 �Food safety and the development of deep processing 
•	 �Acquisition of knowledge and skills and the development of professional and 

managerial qualities and skills among rural residents 
•	 �A more prominent role for social partnership, the idea of creative work and 

mutual assistance, and unity for universal prosperity

What international cooperation issues are being addressed: 
•	 Creation of a new way of life and a model for its scaling 
•	 Development and improvement of the quality of human capital 
•	 Development of human potential through IT projects 
•	 Creation of a safe information space 
•	 �Greater international prestige of the Russian Federation and the return of 

repatriates from other countries to work the land/in villages
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What economic issues are being addressed: 
•	 �Organic urban growth because cities are a concentration of opportunities to 

both earn and spend
•	 �Use of green technologies in construction, the application of all human expe-

rience (both centuries-old and ultra-modern) in saving heat (and coolness), 
the consideration of landscape and climate features, and the use of precise 
modern technologies. 

•	 Development of agricultural production as a chain of food safety for families
•	 Agritourism as an integral part of the territory
•	 Technopark for the development of production and entrepreneurship

A key condition for a project’s success is to combine the scientific base with 
actual practice and create laboratories, a family fund, a knowledge base, and inven-
tions in a particular territory.

Territory management and institutional change of the parliamentary 
system.

The creation of the Council of Families, as well as the IT Platform for the heads 
of families to participate in voting/proposals (family personal account), including 
election procedures, will encourage the fostering of the value of family, the pro-
vision of timely and effective feedback from the country’s population, and their 
active participation in the implementation of national projects and state ideas.

Examination of the principles of communal law in the system of local self-gov-
ernment. 

Special aspects of the IT platform to consider family opinions:
1.	 �The website should provide the opportunity to inform the population about 

the projects and ideas being implemented, as well as strategies for the fur-
ther development of the territory/state in a timely and high-quality manner. 
In addition, all innovations should be described clearly, accessible, and as 
understandable as possible for the population, which itself can participate in 
their implementation.

2.	 �The platform should provide the opportunity to not only view the essence and 
goals of each innovation, but also the timeframe for its implementation and all 
the necessary funding.

3.	 �The Family Council will select projects for implementation by general online 
voting, which will be conducted until a certain period and take into account 
the majority vote. For example, a project will be approved for implementation 
with the support of over 60% of the population. Moreover, each family can 
search for this project in the system, track the process of its implementation, 
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and see what difficulties arise in the process and, if necessary, make sugges-
tions or provide assistance.

General conclusions and anticipated results

Families are actively participating in the social life of their territories and the 
country as a whole, and the development of the institution of the family is being 
encouraged. The country is becoming more unified through families and commu-
nities. A caring attitude is being cultivated towards the place where you live and 
take part in its development. Through labour and new technologies, conditions are 
being created for the full realization of human potential and the exchange of expe-
rience (tourism). Tourism is enriching the life experience instead of just being a 
form of entertainment.
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Abstract

The paper provides an overview of Turkmenistan’s environmental policy and the 
national environmental protection strategy that aim to preserve and augment the 
rich diversity and beauty of its nature, protect the environment and promote sustain-
able development. Further discussion covers Turkmenistan’s history of designing 
its green infrastructure concept and the way it was incorporated in urban develop-
ment programs illustrated by the case study of the new smart city of Arkadag. The 
analysis also considers some aspects of the city’s design including advanced infor-
mation and communication technologies, clean public transport, green spaces and 
digital services contributing to a sustainable and comfortable urban environment.

Key words: green infrastructure, sustainable development, city 
of Arkadag, environment, urbanization, smart technologies
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Among its priorities, the national policy of the Government of Turkmenistan 
seeks to preserve and enhance the rich diversity and beauty of nature, substantially 
increase the quality of the environment and living conditions for people, and shape 
a balanced environment-oriented model for developing the economy and compet-
itive manufacturing businesses. So, while implementing its national environmental 
protection strategy, Turkmenistan closely engages with major international organi-
zations, first and foremost, the United Nations.

Turkmenistan views climate action as an essential part of sustainable develop-
ment. The National Strategy of Turkmenistan on Climate Change adopted in 2012 
marked the beginning of Turkmenistan’s journey towards full engagement in the 
global climate agenda. The next important milestone was the Paris Climate Agree-
ment ratified by Turkmenistan in 2016 and followed up, in keeping with these com-
mitments, by a new version of the National Strategy of Turkmenistan on Climate 
Change approved in 2019.

One of the key aspects of global climate action is Turkmenistan’s contribution 
to the international efforts to cut methane emissions. It is known that Turkmeni-
stan announced its support for the new Global Methane Pledge (GMP) at the 26th 
UN Climate Change Conference of the Parties (COP26) in Glasgow, and expressed 
its interest in reviewing the document in detail and taking part in its implementa-
tion. At COP28, Turkmenistan announced its accession to the GMP.

Located in the arid zone, Turkmenistan clearly feels the effects of climate change 
and, therefore, pays special attention to measures of climate change adaptation and 
mitigation not only in the environmental, but also in economic and social dimensions.

To promote environmental well-being, both nationally and globally, Turkmen-
istan has been successfully implementing its long-term comprehensive National 
Forestry Program, which involves annual nationwide tree-planting campaigns 
where people plant 3 million saplings every year across the country. Over the last 
30 years, over 170 million trees (mostly coniferous and deciduous species) have 
been planted in Turkmenistan.

Vigorous efforts are underway to create green belts and woodlands amid swiftly 
expanding industrial infrastructure, sprawling transport networks, fast-growing 
cities and emerging new communities.

Modern cities face the challenges of steeply growing populations, industrializa-
tion, environmental problems, and the shortage or depletion of energy sources. To 
address these issues, urban planners have, in the recent decades, adopted new strat-
egies and concepts based on the increasingly popular green building designs and 
urban greening to provide a more sustainable environment and higher quality of life.

Green infrastructure (GI) is a network that provides the “ingredients” for solv-
ing urban and climatic challenges by building with nature.1

1	  Foster J., Foster H., Lowe A., Winkelman S. The Value of Green Infrastructure for Urban 
Climate Adaptation. The Center for Clean Air Policy, 2011 (February).
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The main components of this approach include stormwater management, bet-
ter air quality, climate adaptation, sustainable energy production, the reduction of 
heat loss, building energy-saving facilities, increasing biodiversity, clean food pro-
duction, and sustainable use of water and soils [8].

According to the definition of the European Commission,2 healthy ecosys-
tems as elements of green infrastructure provide the so-called “free” benefits to the 
urban environment and population (ecosystem services): air purification, water fil-
tering, nutrient cycles, disaster control, including floods and storms, and support-
ing biodiversity and stability of soil biota, etc.

Turkmenistan takes a proactive approach to environmental challenges, pro-
moting the use of advanced and environmentally safe technologies in industrial 
and civil construction, as demonstrated by the environmental potential of its 
megaproject, the city of Arkadag. Built in just a few years, the new city conducted 
its inaugural ceremony on 29 June 2023. Arkadag is a benchmark model of a smart 
city that integrates digital, advanced information/communication, and green tech-
nologies. Its design shows a strong emphasis on green solutions. The siting of the 
city was based on a thorough analysis of the natural landscape and climate factors. 
Importantly, Arkadag encapsulates the achievements of the independent and con-
sistently neutral Turkmenistan in its recent history. The new city is designed for a 
population of 70,000 people distributed across a total area of 950 hectares within 
the limits mapped on the site plan.

Fig. 1. Map of Arkadag

2	  EC. European Commission. Green Infrastructure – Enhancing Europe’s Natural Capital. 
Brussels, 2013 (May).
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Today, Arkadag is known around the world as the center of green innovation. For 
example, for better water management, Arkadag has a rainwater and stormwater har-
vesting system that allows water to be reused for irrigating the green spaces. The city 
is surrounded by an expanding green belt covering 2,370 hectares. A mudflow protec-
tion system is under construction to mitigate the hazards of the city’s foothill location.

Arkadag provides a safe and comfortable urban environment with its advanced 
ICT solutions, green public transport, multiple green spaces, and digital services. 
Sustainability of a smart city largely relies on digital technology to maintain a healthy 
environment, including, for example, replacement of conventional transport systems 
with more progressive electric vehicles and buses that, in the near future, will form 
the basis of a clean and sustainable urban environment. By the time of its opening, 
Arkadag had joined the project “Development of sustainable, green, climate-friendly 
cities with innovative solutions in OSCE region” and received 21 international awards. 

 As noted above, the city joint the climate-friendly cities project because its 
design includes the following key GI elements:
•	 �Green buildings designed for low emissions (5–10% below standard levels) and 

energy use (20–25% lower), and fitted with resource-saving equipment (ther-
mostats, LED lighting, smart lighting controls, rainwater harvesting, and reuse 
systems). The overall design approach is based on the 3R concept (Reduce, 
Reuse, and Recycle).

•	 �Green transport: electric buses, electric and hybrid vehicles that have been 
introduced and are successfully operating in the new city. Their primary 
advantage is near-zero CO2 and other emissions. An extensive network of 
bike paths indicates massive transition to bicycle mobility. In this context, it 
would be relevant to mention a UN resolution adopted on Turkmenistan’s ini-
tiative to declare June 3 as World Bicycle Day.

Fig. 2. 3D model of Arkadag’s Park of History and Culture



201Investment in Environment

•	 �Green transport routes and green corridors where planted vegetation cre-
ates a special microclimate that enhances residents’ health and wellbeing, as 
well as their emotional bonds with the city (sense of place, local identity, etc.). 
These elements are represented by the green belt. Hundreds of thousands of 
new coniferous saplings, oaks and other trees were planted in the city, which 
boasts several parks complete with smart fountain systems, producing benefi-
cial effects on people, as well as the urban flora and fauna. For 33 years since 
becoming independent, Turkmenistan has conducted nationwide tree-planting 
campaigns and community-wide Cleanup Saturdays that take place twice a year.
Phase 1 of the Arkadag project included construction of 336 facilities of com-

munity infrastructure and other types of sites. Currently, Phase 2 is underway to 
complete the city, combining the best traditions of the national architecture with 
contemporary urban planning trends. Residential housing, community facilities 
and administrative buildings incorporate state-of-the-art innovative solutions. 
Smart houses are the key hallmark of Arkadag designed as a smart city.

Along with diverse comforts providing better quality of life for the residents, 
smart houses also have a smart home control system that operates via the Inter-
net and supports automatic and uninterrupted functioning of all the utility services 
and safety functions. Such houses and their systems can be controlled remotely 
from a smartphone. Arkadag’s communications infrastructure includes fiber-optic 
cables that support broadband Internet connectivity.

In 2024, Arkadag won the most coveted Smart City Excellence Award at the 
World Smart City Expo 2024 in South Korea, Foreign City Award and WSCE 2024 
Contribution Award, and was also awarded the Quality Choice Prize 2024 (Dia-
mond Category) by Vienna-based European Society for Quality Research (ESQR). 
This demonstrates the growing recognition of Arkadag’s prominent standing as a 
smart city on both the regional and global levels.

Fig.3. Arkadag’s award certificates 
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The idea itself of building a city in Turkmenistan that would be architectur-
ally and technologically unique has come through as yet another powerful proof of 
Turkmenistan’s strategic vision as a highly developed country.

As a result of the noble undertakings by the National Leader of the Turkmen 
People, Chairman of the People’s Council of Turkmenistan, continued by his wor-
thy successor, President Serdar Berdimukhamedov, Arkadag has evolved into one 
of the best planned and most comfortable cities for life, work and recreation in line 
with the highest modern standards.

Built in one the most scenic parts of Kopet Dagh, Arkadag is a showcase of 
environmental well-being not only for the cities and villages of our country, but also 
for the neighboring regions.
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It is no secret that humanity is facing numerous problems. There is an all-pervasive 
lack of awareness in society, and this has serious consequences. People have for-
gotten that they are part of a global system, a biosphere, or set of ecosystems and 
organisms that are in a state of constant interaction, influencing and affecting one 
another.  

The impact that human insensitivity has had on the health of the planet is 
truly something to behold. The excessive use of natural resources in the name of 
consumerism that encourages people to consume more and more to fill an inner 
void created by a system that is only interested in selling more products, even at the 
cost of human life itself, has caused environmental disasters.   

Particularly frightening examples of this include deforestation, the overex-
ploitation of soils, and other processes associated with soil degradation and the 
destruction of ecosystems.  

As we can see, the degradation of the planet comes from a lack of awareness 
among people and a profound disconnection between human beings and life. This 
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degenerates into a sick and gluttonous system that feeds on the consumption and 
labour of the ignorant masses. Therefore, as I see it, there are two possible solutions 
to this problem: 
1.	 �Contribute to the millennia-long work of reviving and shaping awareness in 

people.
2.	 Restore soils and ecosystems that have been destroyed. 

One concrete solution would be to create communities that are able to satisfy 
their needs using technology (including biotechnology) and at the same time are 
fully integrated into the natural ecosystem (forests, scrubland, etc.). Such commu-
nities will be designed for people who enjoy caring for the environment and want 
to live in harmony with it, cultivate their mind and expand their spirit. It is not about 
forcing people to think differently, but about showing them that there are other 
ways that they can live and satisfy their needs (internal and external). 

To achieve this goal, the project will have two main strategic directions: 
1.	 �Soil and ecosystem regeneration using the achievements of physics, chemis-

try, and biology. This will involve, first of all, a physical, chemical, and biological 
analysis of the soil, followed by treatment with whatever is required to create 
the desired ecosystem (or soil type).  

2.	 �Designing habitats for communities living in balance with nature. This will 
involve the creation of natural and technological environments that promote 
the development of (non-dogmatic) consciousness and the restoration of the 
human being’s connection with natural life. Project concepts will vary depend-
ing on the tastes and needs of different population groups. These could be 
taken from the realm of fantasy (elven, medieval, crystalline, etc.), places of 
meditation (in the middle of mountains or in a humid climate), science cit-
ies (colonies where scientists live and carry out their research), art communes 
(designed in such a way as to heighten members’ sense of beauty and inspire 
creativity), autonomous houses for workers, etc. Let us consider these two 
strategic directions in general terms.    

Soil and ecosytem regeneration

One of the most important aspects of this project is that the communities will 
be built on land that has been damaged by deforestation, overconsumption of nat-
ural resources, desertification, erosion, chemical and metal pollution, and so on. 
What is interesting about this is that the idea is to not only build communities that 
live in harmony with nature, but also to save and revive damaged lands and thus 
contribute to the gradual restoration of the planet’s health.   

At the beginning of each project, a comprehensive soil analysis will be carried 
out to determine its physical properties (density, moisture, colour, etc.), chemical 
properties (acidity, nutrient content, presence of heavy metals and harmful chemi-
cals, etc.), and biological properties (determination of biological species, their con-
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centration and role in the ecosystem). Then, depending on the ecosystem that is 
being created, the necessary elements will be added to the soil for effective regen-
eration. This will involve, first of all, mechanical treatment of the land (removing 
or adding stones, water, or whatever is necessary), followed by chemical treat-
ment (adding the required nutrients in precise quantities), and finally biological 
treatment (introducing biological species that are required for the creation of the 
appropriate microecosystem).

The last stage, biological treatment, is of singular importance, since it is one 
of the main problems encountered in the process of soil regeneration. In addi-
tion, numerous studies have proven the crucial importance of micro-ecosystems 
in the creation of macro-ecosystems. The populations of organisms in individual 
micro-ecosystems will vary greatly from one soil to another (both in abundance 
and diversity), and these features also determine the type of ecosystem (forest, 
grassland, swamp, etc.). It is thus of utmost importance to “plant” the appropriate 
microorganisms to create the desired ecosystem. 

In terms of physical and chemical properties, it is simply a matter of adding 
and removing whatever is necessary to create optimal soil conditions, and although 
different soils have their own characteristics. In most cases, it is necessary to 
ensure basic properties such as porosity (for proper filtration, root anchorage, and 
nutrient retention), a balanced composition of plant nutrients, adequate mois-
ture, the absence of contaminants, etc. However, as we mentioned in the previous 
paragraph, the biological factors will be different for each ecosystem and soil type, 
meaning that a specific and tailored approach is required – this is the only way to 
achieve the goal in an efficient manner.

Microsystems contain extremely important interacting organisms without 
which it is impossible to achieve the necessary soil composition. For example, 
we know that fungal mycelium serves to transport nutrients (including signalling 
molecules) between fungi and plants; it also secretes and excretes substances that 
affect other species of microorganisms. Different types of bacteria interact through 
quorum sensing and other mechanisms, not only with each other, but also with 
other organisms (fungi, protists, plants, bacteriophages, etc.).

On the other hand, several studies confirm the existence of a hierarchy in 
the types of organisms that form micro-ecosystems. Bacteriophage communities 
determine bacterial communitas, which, in turn, interact and determine commu-
nities of a wide variety of biological species (fungi, plants, etc.). This makes for a 
finely tuned and wide-range interaction between the various participants in the 
soil micro-ecosystem, which is why the biological factor is so important for the 
effective regeneration of certain types of soil. This entire structure is determined 
through a soil analysis of existing ecosystems in order to be able to reproduce its 
properties for the purpose of restoring degraded soils.  

The appropriate plant species are then planted to generate the desired eco-
system. If necessary, measures can be taken to retain moisture, stimulate rainfall, 
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etc. In short, by adding the necessary elements to the system, an autonomous com-
munity will be created on the damaged soil. 

Designing habitats for communities living in balance with nature 

This aspect of the initiative is of utmost importance and will involve architects, 
engineers, designers, artists, biologists, and other specialists. 

This is the creative part of the project, designed to make dreams come true, 
and involves the people who design the neighbourhoods and micro-cities of the 
new land. The technical part concerns issues of self-sufficiency (sufficient energy, 
food, and other resources), infrastructure (piping systems, bioreactors, bridges, 
etc.), and architecture (the construction of residential and/or other buildings). 
Meanwhile, the creative part (the design) involves producing images and mock-
ups (drawings, models, etc.) and building the required communities. For example, 
when designing a community in the style of The Shire from Tolkien’s The Lord of 
the Rings and other works would require that the spaces are perfect in terms of 
their dimensions, aesthetics, architecture, and functional purpose, and that they 
are perfectly in harmony with the natural environment. 

Selling the product

One of the main features of the initiative is the focus on adapting to the system 
instead of fighting it. As such, it is not a matter of creating communities that seek to 
isolate themselves from the system. Rather, it is about creating communities that 
are in balance with and respect nature, about creating favourable environments for 
the development of sensitivity and spirit. 

On the other hand, creating communities on damaged soils serves a dual pur-
pose: 1) to improve the health of the planet; and 2) to purchase land at low prices, 
which will significantly reduce costs.

The product is aimed at the general public, private investors, governments, 
companies, NGOs, etc.: 
1.	 �The general public. The creative team designs neighbourhoods that will 

include houses, cabins, and apartments that can be put up for sale. The next 
stage is to attract investments of financing to purchase the land, although 
deals can also be reached with the owners. This is followed by the pre-sale of 
residential properties (buyers typically pay between 30% and 50% of the total 
cost). Part of the proceeds is used to purchase the land, take care of any legal 
issues, and formalize ownership rights. The remaining funds are used to start 
construction and pay the first part of the earnings. Upon receipt of the second 
part of the payment, construction is completed and the project participants 
receive the remainder that is due.

2.	 �Investors. Private equity can be used to conclude contracts with developers, 
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provided that the activities of such developers will be in the interests of the 
people and the planet. 

3.	 Governments, companies, and NGOs.
�As we noted at the beginning of this paper, damage to soils and ecosystems 
is a fundamental problem in the modern world, and numerous agencies and 
organizations are interested in solving it. Many governments are implement-
ing reforestation, environmental protection, and community development 
programmes and may contract companies to carry out such projects. Many 
companies want to do their part for the improvement of the planet and spon-
sor these kinds of projects through various mechanisms. And many NGOs 
work to restore ecosystems, build communities, and enhance cultural devel-
opment and may purchase services from the project described for a variety of 
purposes. 
It is important to note that creating communities from scratch will not be the 

only outcome of this project. Soils are also regenerated for agricultural purposes, 
existing communities are modified to make them more aesthetically pleasing and 
self-sufficient, soils are analysed to determine their “footprint,” packages of micro-
organisms are made up for subsequent sale, and so on.

Conclusion

The project we have described seeks to create dream communities that pro-
mote respect for nature, develop culture, and raise people’s awareness. It will also 
help restore damaged soils and ecosystems, helping to improve the planet’s health.  
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Introduction

The objective of this analysis is to identify factors threatening the environment in 
the long term for humanity and other species on Earth, including animal and plant 
life across all habitats, and also to propose solutions, such as Strategic Sustainable 
Knowledge Partnerships, to preserve the environment and mitigate human impact 
that could be applied in every country worldwide.

The first step towards modern concepts of sustainability was made in the 19th 
century when ecology began to develop as a science. But it was only after the end 
of the World War II that first informed discussions took place regarding environ-
mental policy within the framework of the United Nations and other international 
organizations. In the 1960s, intellectuals joined efforts to harmonize the concepts 
of economic growth and ecological balance, creating the term eco-development in 
the process.
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However, the future of the global environment is a highly complex issue due to 
the multitude of factors that come into play, such as: climate change, air, water and 
land pollution, loss of biodiversity, deforestation, etc.

1. Subject Background and Relevance

Some of the first voices, warning about consequences of damaging the envi-
ronment and calling to take more care of our planet, were raised back in the 19th 
century with the emergence of ecology as a first step towards the modern con-
cepts of sustainability. But it was not until the end of the World War II that first 
informed discussions took place regarding environmental policy and became part 
of the agenda at the United Nations and other international organizations. In the 
1960s, intellectuals joined efforts to harmonize the concepts of economic growth 
and ecological balance,   combining them into “eco-development”. The term was 
introduced by the UN and is attributed to Maurice Strong, who organized the 1972 
UN Conference on the Human Environment in Stockholm and the Earth Summit 
in Rio de Janeiro in 1992 (López, Víctor 2009), where the interests of the interna-
tional community were expressed regarding the need to implement environmental 
improvement processes. These discussions also led to the establishment of first 
multidisciplinary groups and institutions formally charged with proposing alter-
native solutions to environmental problems. The concept of eco-development was 
the precursor to what was later termed sustainable development.

In 1992, at the Earth Summit in Rio de Janeiro, formally known as the UN Con-
ference on Environment and Development (UNCED), “sustainable development” 
was given its most comprehensive definition: “Sustainable development is devel-
opment that meets the needs of the present without compromising the ability of 
future generations to meet their own needs.” (López Víctor, 2009). The UNCED 
also adopted the Rio Declaration on Environment and Development (Rio Declara-
tion of 1992) signed by 150 member-countries, and resulted in the first formal com-
mitment to sustainable development in nine priority areas. In addition, it agreed 
Agenda 21 for each country as a way to ensure sustainable future of the nations.

It is also important to remember that in 1987 the UN's World Commission for 
Environment and Development released the report Our Common Future, known as 
the Brundtland Report, after the Commission's chairwoman, Gro Harlem Brundt-
land. The report gave a stark warning that humanity must change its modes of life 
and business interaction if it did not want to see the coming of an era marked by 
unacceptable human suffering and ecological degradation (Report of the World 
Commission on Environment and Development: Our Common Future, 1987). This 
document also provided the above-quoted definition of Sustainable Development, 
the attainment of which involved three major phases to:
1.	 �Investigate the critical issues of development and the environment and make 

proposals to address them.
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2.	 �Propose new forms of international cooperation to influence development 
and environmental policymaking.

3.	 �Engage individuals, companies and governments in efforts to protect the 
environment.
This was followed up with summits, intergovernmental meetings and interna-

tional forums, focused on finding ways to act on the three objectives listed above 
that are still relevant today, and to identify effective solutions for safeguarding the 
environment. Among many important events in the history of international coop-
eration on sustainable development, a key milestone was the Paris Agreement 
adopted in 2015 and ratified by many UN members since 2016. This international 
treaty on climate change laid the groundwork for Agenda 2030, recently updated 
as Agenda 2045, which defines 17 goals and 169 targets of sustainable develop-
ment, all of them designed to preserve the environment and protect humanity and 
all life on Earth.

But the future of the global environment is a complex issue involving multiple 
factors, such as climate change, pollution of air, water and land, loss of biodiversity, 
deforestation, etc.

Clearly, climate change is one of the biggest threats to the environment 
affected by rising global temperatures due to greenhouse gas emissions. Nowa-
days, the climate is characterized by dramatic seasonal shifts and extreme weather 
conditions, including more intense hurricanes, prolonged droughts and very strong 
heat waves.

Regarding biodiversity, the Pulse 2024 report reveals a staggering 73% decline 
in global wildlife populations over the past 50 years. Freshwater species have suf-
fered the greatest decline of 85%, followed by terrestrial (69%) and marine (56%) 
populations. As biodiversity reaches a critical tipping point, urgent action is needed 
to protect ecosystems and ensure a sustainable future. Note that, at this rate, the 
loss of biodiversity threatens not only ecosystems, but our own survival as well.

As for deforestation, the Forest Pulse Report and the State of the World's For-
ests report show that deforestation rates have slowed down in comparison with 
previous decades. However, forest fires in 2023 affected 6,687 million hectares of 
forests worldwide, releasing 6,687 megatons of carbon dioxide. It is critical to con-
sider the balance between deforestation that reduces absorption of carbon dioxide 
and is harmful to wildlife, and the needs of agriculture, which feeds the entire pop-
ulation of our planet and is essential to its survival.

Finally, air, water and soil pollution has increased. According to Digital Ecology, 
in 2024, the rate of global pollution has become critical and a major concern for sci-
entists and policymakers. According to recent reports, air pollution is estimated to 
have reached an average of 29% in urban areas, edging up from 27% in 2020. This 
uptick is partly due to the post-pandemic economic recovery and increased indus-
trial activity. Water pollution data is also alarming as 20% of the world's freshwa-
ter sources are contaminated with chemical and biological agents. Given that this 
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parameter was only 15% in 2019, this indicates a worrying trend that underscores 
the need to implement more effective water conservation and treatment measures.

Reports on solid waste pollution also paint a grim picture. In 2024, the world 
produced approximately 2.01 billion tons of waste per year, an increase of 10% 
over 2020. Listed below are some key facts about waste management in today’s 
world:
•	 Only 13 % of this waste is properly recycled.
•	 50% of plastic waste ends up in landfills or the environment.
•	 Waste incineration contributes significantly to air pollution.

It is evident that the issue of environmental protection urgently calls for short, 
medium and long-term solutions.

Proposal for a conservation/mitigation solution and conclusions
 
It should be noted that the following proposal, based on my doctoral research, 

sets out a potential solution for conservation of the environment and mitigation of 
human impact that can be replicated across all countries worldwide subject to the 
political will of their governments.

The proposal is to create Sustainable Strategic Knowledge Partnerships. Due 
to the constraints of the essay format, I will describe them only briefly without 
specifying the roles of each participant. Such Partnerships require the full partici-
pation of all institutions within the global community: 1. Universities and research 
centers, 2. NGOs (civil associations and foundations), 3. Business community, 4. 
Government, including federal, regional and municipal levels, and 5. International 
organizations.

These Sustainable Strategic Knowledge Partnerships should come up with 
their respective national projects as part of strategic national plans that would 
ensure continuity without limiting the development of the countries. 

To conclude, it can be said that there is no lack of proposed solutions to 
tackle environmental challenges. However, without adequate political alignment 
between nations around the world, these solutions cannot be effectively imple-
mented, jeopardizing natural conservation and impact mitigation efforts as well as 
the very survival of life of Earth. So we must act now – as if we ought to have done 
it yesterday.
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Let us discuss some positive implications of the global climate change.

Introduction

Global climate change is one of the biggest problems of our time. Its impact 
on the environment, society and economy can be already seen and felt and occa-
sionally cause fear and panic. We can even hear statements like: “Now the planet 
is no longer warming up, it’s boiling!” However irresponsible or unrealistic, such 
outbursts of alarm only make it harder to understand with unbiased clarity what is 
really happening as well as to respond to climate change with sensible solutions. 
There are many different views on the causes of and human contribution to climate 
change. Conventional models assume a direct correlation between growing CO₂ 
levels and global warming. The rising content of carbon dioxide in the atmosphere 
is usually attributed to industrial production which has been growing steadily since 
the middle of the nineteenth century.

This narrative has been exploited to build a colossal global industry and invest 
billions of dollars into combating climate change. The effect, though, has been 
minimal so far as temperatures and atmospheric CO₂ are still on the rise. There are 
a number of reasons for the upward change in global temperatures and CO₂ levels, 
including natural causes, such as:
•	 solar activity, 
•	 volcanic activity,
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•	 changes in the Earth’s orbital movement, 
•	 ocean water circulation, and other factors. 

Historically, the predominant climate on Earth was rather warm. Such hot 
periods account for about 80–90% of the planet’s history. For example, the aver-
age temperature in the Cretaceous, a period from 145 to 65 million years ago, 
was approximately 8–9°C above today’s benchmark (https://commons.wikimedia.
org/wiki/File:All_palaeotemps.png), whereas CO₂ levels were 3 to 4 times higher 
(https://commons.wikimedia.org/wiki/File:Phanerozoic_Carbon_Dioxide.png) and 
the Earth’s poles were completely free of ice. Nevertheless, this did not lead to 
any global climate catastrophe. Wildlife and vegetation flourished and biomass 
production was enormous. For the global climate, it makes no difference whether 
rising CO₂ and related temperature increases are the result of volcanic activity, 
changes in the Earth’s orbit, solar activity or industrial CO₂ emissions. Fluctuations 
in temperature and CO₂ concentration throughout the history of the Earth are part 
of the natural process, sort of a breathing cycle of the planet.

Hypothesis

Global climate change is a natural part of Earth history. Most of the time, the 
planet was dominated by a warm climate and Earth was often ice-free. So, it would 
seem that fighting and trying to reverse global climate change with questionable 
methods and humongous expenditure of resources makes little sense. Negative 
and alarmist news are totally unhelpful. It would be much wiser to think ahead and 
be proactive. Counterintuitively, climate change may also have its upsides that 
could be useful for us.

Let us consider two factors to identify potential positive effects of climate 
change and ways of leveraging them to shape a better future for humanity.

Climate Change and CO₂ 
Carbon dioxide (CO₂) is the second most important greenhouse gas after 

water vapor and is considered to be the primary cause of climate change. At the 
same time, CO₂ is an essential resource for all the plant life on Earth. All the green 
plants, algae and plankton need CO₂ for photosynthesis to produce carbohydrates 
and, consequently, organic materials. Ultimately, our entire diet depends on plant 
photosynthesis. Besides, the same process generates oxygen, which is so vital for 
us. At present, the CO₂ concentration in the atmosphere is about 400 ppm. How-
ever, its optimal concentration that maximizes the effectiveness of photosynthe-
sis is three times higher! This is why the CO₂ level in greenhouses is deliberately 
raised to 1200 ppm as this considerably increases plant productivity. The current 
CO₂ concentration in the Earth’s atmosphere is generally too low for supporting 
the most effective photosynthesis. It means that the planet’s vegetation is actually 
“starved” like a human being who receives only a fraction of the normal daily intake 
of calories.
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It would be fair to assume that an increase in the atmospheric CO₂ content 
up to the ideal photosynthesis level would be a powerful boost to the productivity 
of agriculture, forestry and gardening. In fact, even between 1982 and 2009, the 
greening of the Earth increased by up to 50%. Notably, 70% of this global growth 
in green vegetation cover was driven by the fertilization effect of CO₂ contained in 
the atmosphere (Zhu, Z. et al., 2016; Nature, Climate Change, Vol. 6).

Hence, more benefits – as increased agricultural productivity would help to 
cut down on fertilizers that pose a threat to ground water. It would also allow peo-
ple to expand organic and environmentally-friendly cultivation of foods that are 
healthier and better quality for human diet. 

So how can we deal with CO₂ in a positive way?
There is no need to be afraid of CO₂. This gas is neither toxic, nor a natural 

hazard. It is a natural gas which is essential to life as food for plants. CO2 is not 
an enemy and we do not need to fight it, wasting millions of dollars on its cap-
ture and underground storage. Higher CO2 concentrations can help us to make the 
world greener and healthier. We can support nature by implementing large-scale 
reforestation programs as well as by creating more parks and green spaces in cities. 
More CO2 and more green vegetation can foster a beneficial bond and symbiosis, 
significantly improving the human habitat.

Climate Change and the Weather 
People feel that climate is changing primarily due to unstable weather condi-

tions. Over the last 150 years, Europeans have got used to a relatively established 
seasonal cycle with snowy and frosty winters and mild warm summers. Now, how-
ever, people notice that snow is becoming increasingly scarce in winter, while sum-
mer is getting hotter. They find this change unsettling. In the past, Europe already 
witnessed similar change, but in reverse, that started in the early 14th century when 
the climate in Europe cooled rapidly, marking the beginning of the so-called Lit-
tle Ice Age, which lasted till the middle of the 19th century. How did people react 
back then? When it got colder at the beginning of this regional cooling, people’s 
response was quick and simple: they started building bigger stoves and wearing 
warmer clothes.

Today, again, we have to deal with climate change, which is partially responsi-
ble for natural disasters, such as floods and hurricanes. But such disasters are also 
part of the Earth’s history. They have always accompanied climate shifts and are in 
no way unique to our times.

Today we are trying to resort to risky, unsafe and expensive measures to stop 
and reverse climate change. However, all those billions of dollars sunk into projects 
to combat climate change so far have not yielded any tangible results. Maybe this 
money could have been put to better use, say, in infrastructure projects. The world’s 
current population totals over 8 billion people who are most densely packed in 
large areas along rivers and ocean coasts. For decades, riverbanks have been pro-
gressively encased in concrete without the much-needed engineered floodplains 
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with dykes and flood barriers. This is why there are so many human casualties and 
material damage to buildings during flood disasters.

Therefore, steps should be taken to remediate coastal areas and create con-
trolled flooding areas. At the same time, cities need to expand their drainage and 
sewerage systems. This would cost much less than cleanup operations after nat-
ural disasters, not to mention the cost of human suffering that could be avoided. 
One successful example is Japan’s G-Cans project (Shutoken Gaikaku Hosuiro 
or G-Cans), the world’s largest underground floodwater diversion facility located 
north of Tokyo (https://edition.cnn.com/2012/10/31/ world/asia/japan-flood-tun-
nel/index.html). At the cost of $2 billion, this flood defense system makes a lot 
more economic and practical sense than multiple dubious investments in unpre-
dictable climate change management.

Rising temperatures will certainly result in more abundant precipitation in 
the future. This might be a blessing for arid and semi-arid regions of the planet. 
Combined with the carbon fertilization effect produced by atmospheric CO2, this 
could help to reclaim barren landscapes and restore agriculture, opening new pros-
pects for local communities in the future. Thus, increased precipitation can have 
its upsides. This was exactly the case of a heavy rainfall in northwestern Sahara 
in September 2024 when dried-up lakes and riverbeds filled with water and the 
desert burst with lush vegetation incredibly quickly (https://www.ndtv.com/world-
news/sahara-desert-turns-green-nasa-shares-stunning-image-of-transforma-
tion-6644222).

Global warming could also benefit the northern regions of our planet. Higher 
temperatures translate into milder winters and shorter heating seasons, helping to 
lower energy consumption for heating. This is good for the environment because 
heating systems generate a lot of heat that escapes into the global climate system. 
Perhaps, in the future, we are going to turn on air conditioning a little more often 
than now. But modern AC systems are four times more efficient than heaters because 
instead of producing heat they absorb it from the air like refrigerators and, therefore, 
do not release any additional thermal energy into the global climate system.

Another benefit of global warming concerns human health as cold is more 
dangerous for people than warm weather. A team of researchers (Zhao et al., The 
Lancet Planetary Health, 2021, vol. 5, 7; 415-425) have analyzed mortality data 
for 43 countries between 2000 and 2019. According to this study, which covered 
nearly half of the world’s population, about 5 million people die every year due to 
adverse thermal conditions, of which, surprisingly, 4.5 million die of cold compared 
to 0.5 million victims of heatwaves.

Conclusions

While the current climate change is largely linked to human activity, natural 
factors still play a major role in climate processes. It is important to understand 
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these natural factors and how their complex interplay affects our climate. The his-
tory of the Earth shows that climate changes have always been part our planet’s 
existence. Through cold and warm periods, humanity has always been flexible and 
creative in adapting to those changes with the help of engineering and construc-
tion solutions. The question still remains whether human interference can stop 
and reverse such a complex process as global climate change. But first of all, we 
should learn to view the ongoing climate change without constant anxiety and 
negativity, and without looking back and trying to mothball previous climate condi-
tions. Moreover, climate change can bring benefits for human development going 
forward. It is up to us to act responsibly and with foresight. With technological and 
architectural solutions, we can take advantage of the present and future effects of 
climate change for the good of humanity.
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The basis for this submission is our recent publication: Modonesi, C., Serafini, S. & 
Giuliani, A. (2024) Neither ecosystems nor machine: The city as a cultural organ-
ism. Journal of Biourbanism, 10(1-2), pp. 139-151. Please refer to it for bibliography 
and further study of the submission.

Our submission highlights the fundamental comparability of urban and 
biological systems. Real cities and real organisms (as opposed to modern urban 
projects and robots that are linear simulations of complex human societies and 
living beings, respectively) develop due to the interaction between a certain set of 
internal response patterns and the environment. As in case of an organism devel-
opment, interaction between a complex system and the environment defines its 
structure and functions. Modern major cities no longer interact with their natural 
environment, and they are “dematerialized” to such an extent that they became 
fully dependent on global sources of food, energy, even thought and government 
unrelated to their location. In fact, they are similar to organisms, whose life activity 
is maintained by external devices. In view of all this, it is offered to recover the vital 
link between cities and rural and natural environment that paves the way towards 
the future urban civilization.
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Cities are complex systems with their own specific characteristics and needs, 
thus, they require continuous bilateral contact with the environment.

The works of Nobel laureate Ilya Prigogine contributed to wide acknowledge-
ment of the fact that ecosystems are complex nonlinear systems, the metastable 
nature of which (i. е. ability to fluctuate between different configurations) con-
stitutes their normal condition. It is no coincidence that what is meant here are 
systems at the edge of chaos, which means a special type of dynamic equilibrium 
balancing between the order and randomness. Such an approach allows us to see 
the biodynamic contact plane as a place where interaction between the system 
and the environment occurs with time.

The systemic paradigm implies that while randomness and instability are in 
the realm of chance, the order and negentropy are the properties required to allow 
the system to maintain its individuality. It is the balance of these two components 
that allows the system to survive by adapting to the changing demands of its envi-
ronment. Within the framework of this scenario there appears the vector of time. 
There appears a direction that depends on the free energy model applicable to 
ecosystems. In fact, thermodynamic equilibrium, which means reaching a certain 
configuration (energy minimum), is only possible in case of ideal closed systems. 
On the contrary, real systems, such as lakes, savannas, forests, etc., are open sys-
tems and they are maintained in the state of imbalance by the flow of external 
energy passing through them. In such cases stability is impossible, and what is 
meant here is stationary (more precisely, quasi-stationary) systems that disperse 
the energy flow passing through them in the optimal way (minimum entropy 
production). It is here that system complexity comes into play and launches the 
processes leading to ordered structures that ensure the existence of ordered con-
figurations.

In our model, a city is a rather special case of a complex system: a cultural 
organism, which corresponds to the paradigm of biodynamic interface. According 
to this paradigm, trajectory of cities’ development results from constant interac-
tion between the urban organism and its environment. At the same time, complex 
systems cannot interact directly and require common “interface”, even if partially 
autonomous, featuring special dynamic character (let us remember biological 
membranes that regulate exchanges between cells and their microenvironment). 
In a city, such interface is the border between densely built-up urban areas and sur-
rounding rural area. Blurring of this border (and, thus, uncertainty of this interface 
location) is the major challenge of our time.

In Italian cities of late Middle Ages, centers of social aggregation and eco-
nomic activity, as well as connection to the rural environment, were of great 
importance. “City” and “village” were clearly separated, but at the same time 
dynamically connected. What is more important, areas outside the city walls 
had the same “cultural” value as urban spaces. Cities ensured multilevel inter-
action between all urban institutions and various social classes, as well as con-
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tinuous bilateral flow of information from rural area and back through city walls 
and gates that were the biodynamic interface between the city and the envi-
ronment.

The situation in modern large cities is totally different. Here “village” and 
“city” are no longer at the same level. The border between city and village is get-
ting blurred: rural area is subjected to metastatic invasion of the city that happens 
simultaneously with internal destruction of mediation levels and geometric con-
nections within the city. As cities grow, encroaching on the rural area, vast land lots 
get built-up under the model of low-density development.

Countryside spaces for various purposes, such as residential houses, shop-
ping malls, places of recreation, and public parks are separated from each other 
due to the restrictions imposed by local governments and zoning regulations. In 
such cases, construction of new infrastructure for suburbanites is required. As a 
result, significant portion of transport, in particular, to provide essential items, is 
represented by cars. New suburbs are always rather boring and uniform as com-
pared to the diversity of traditional cities, where the urban landscape is definitely 
more welcoming. Besides, most of the suburbs suffer from lack and/or low quality 
of services.

In fact, modern cities have lost their autonomy and essence: they no longer 
define their own destiny, as resources and decisions defining their life activity 
come from outside. Indeed, urban life functions “broke out” beyond previously 
existing city boundaries and turned into a dematerialized landscape known as 
the global world. Cities no longer import food, materials, energy, and services 
from their surroundings. They are now dependent on foreign and distant sources. 
Thus, the link between a city and its environment is violated and turns into mere 
relation between spaces deprived of any special sense. Inhabitants of ancient 
cities cared about the health of their agricultural lands, as they provided the cit-
izens with food. They maintained security and order in community themselves. 
In short, inhabitants of a city were its citizens in the full sense of that word, and 
their ethics and habitat were truly “civil”. On the contrary, relations of the inhab-
itants or, rather, temporary residents of modern global cities with the “urban 
system” are exclusively of consumer and aesthetic nature. Modern temporary 
residents of a city have no connection with the “life of the city”, as similarly to 
“tourists” they do not participate in its construction and maintenance, but just 
use it. More and more often people live in fragmented urban districts described 
by poverty, instability, and social conflicts. The neoliberal turn of the new mil-
lennium has placed class power in the hands of the richest elites of global capi-
talism. Within few decades, new super billionaires emerged in many parts of the 
world, including regions that are still considered to be “poor” or “developing.” 
Results of such situation are indelibly imprinted in the spaces of our concrete 
and high-tech cities having no connection to the natural environment and more 
and more transforming into fortified cells, gated communities, and privatized 
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public spaces: in other words, into cities controlled by cameras, fences, and 
restricted access areas. In many countries, cities are declining aesthetically and 
socially. At the same time, physically and socially isolated areas are being cre-
ated, which increases the distressing sense of the existence of many indepen-
dent “microstates”.

Crisis of modern urban environment gets largely aggravated by the proba-
ble approach of the world to a turning point, as majority of people live in cities 
and megacities or their suburbs. At present, over 50% out of 8 billion people 
populating the world live in highly urbanized areas: it is expected that by the 
middle of this century this percentage will increase up to 70%. It shall be men-
tioned that in total the urbanized surface of the planet is 3% of the overall area 
of the Earth’s surface. This means that enormous amount of people occupies an 
extremely limited part of the globe with all the ensuing consequences. Such an 
impressive concentration of people entails critical management and organiza-
tional challenges, as well as unpredictable amount of energy related, social, and 
medical challenges.

Deteriorated condition of the environment typical for many cities of the West-
ern world is often associated with high expenses on public healthcare, especially 
for those who are not responsible for deterioration of the environment. Increased 
impact of hazardous and/or carcinogenic substances at home, at work or while 
traveling around the city causes increased morbidity among the most vulnerable 
groups of the population. The fight against cancer and other degenerative diseases 
cannot be left to the medical sector alone. Central and regional authorities shall 
fight diseases with the use of state measures aimed at primary prevention, i.  e. 
by way of elimination and reduction of the causes of diseases. Urban policy shall 
ensure reduced socio-economic gap between citizens and abandonment of deci-
sions in favor of market pressure and to the detriment of public health and social 
justice. Urban planning must take into account the issues of public healthcare and 
combine theoretical and pragmatic aspects of systems theory, ecology, geography, 
biology, philosophy, and social sciences.

One of the most promising ways to overcome current local and global urban 
challenges should be efficient interaction of cities with rural and natural envi-
ronment. This offer is rather simple and compliant with the need to focus urban 
planning on what is important for people. It is necessary for us to fulfill basic 
human needs without distorting the ecological and social context in which com-
munities are living. “Vision” of the territory based on the understanding of “urban 
space” is required. This concept shall be freed from the dominance of excessive 
construction, private speculations that are contrary to common interests, focus 
on road transport, and generally the idea that there cannot be a strong and trust-
ing relationship between the city and the natural environment. In short, these 
are small and medium size cities with clear borders surrounded by associated 
landscape where enough food and energy are produced for the residents, and 
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population of which enables deliberative democracy based on ecological and 
civil dialogue. Such cities could independently define their own destiny, as their 
vital functions (“organs”) would not be external: they would also have a real local 
economy, and their citizens could develop ecological and civil relations based 
on agriculture and related professions, including the service sector. Common 
ecological and civil language develops in the area of civil activity, politics, eco-
nomics, and architecture, as evidenced not only by 2000 years of Mediterranean 
urbanism, but also the forms of relation arising in squats and slums around the 
world. Failure in usage of this language causes disasters at the urban, social, and 
environmental levels. Ecological and civil language is the main property of a real 
and living bio-urbanized city.
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In the age of global change and challenges, when sustainable development becomes 
not simply a trend but a vital necessity, the idea of creating comfortable, safe and 
sustainable living conditions becomes especially relevant. The new platform for 
global growth imposes a serious challenge on businesses: revisit their role in society 
and actively contribute to creation. Todays, corporate social responsibility is no lon-
ger viewed as a nice statement or a marketing trick; it becomes a real standard that 
determines the level of long-term success and competitive standing of companies.

Today’s world is facing unprecedented challenges, including climate change, 
social inequality and geopolitical instability. These factors adversely affects peo-
ple’s quality of life, economic productivity and sustainability of development. 
Under these conditions, business, with its substantial resources, technologies and 
innovation potential, can and must play a key role in solving these problems. (World 
Economic Forum, “The Global Risks Report 2023”). Corporate social responsibility 
becomes not simply a good will gesture but a strategic imperative that opens new 
avenues for growth and development. Responsible business nurtures the trust of 
consumers, attracts talents, boosts investor loyalty and improves corporate reputa-
tion, which ultimately has a beneficial effect on financial indicators.
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We assume that corporate social responsibility-based investment initia-
tives and solutions implemented under the new platform for global growth can 
contribute to establishing more comfortable, sustainable and safe living envi-
ronment. This hypothesis is corroborated by numerous studies demonstrating 
a positive relationship between corporate social responsibility and sustainable 
development.

According to a McKinsey study (Measuring the value of stakeholder capi-
talism, 2020), companies implementing social responsibility programmes have 
higher revenue and profit growth rates than non-aligned businesses. The reason 
behind this trend is that the consumers increasingly prefer brands that care about 
the environment and society, and investors pay more attention to ESG (environ-
mental, social, governance) factors when making investment decisions.

Moreover, corporate social responsibility is an important driver that helps to 
build a more sustainable and inclusive economy. Investments in education, health-
care, infrastructure and other socially important projects reduce social inequality, 
improve living standards and create new jobs. (UNDP, “Sustainable Development 
Goals Report 2022”).

Corporate social responsibility has an important impact on both the economic 
and social environment. For instance, companies that are guided by social respon-
sibility principles gain a competitive edge, and investors increasingly prefer com-
panies with high ESG indicators.

In addition, solving social and environmental problems serves as a catalyst to 
innovation and the development of new technologies. Socially responsible busi-
ness strives to guarantee equal opportunities for all members of society by building 
systemic and institutional trust between business, government and society. Finally, 
we would like to add that by solving social problems we would ease social tensions 
and increase social stability.

There is a range of vectors that define a successful socially oriented business 
strategy. First, the development of “green” energy, whereby investments in renew-
able energy (solar, wind, hydro) help reduce the dependency on fossil fuels, slash 
greenhouse gas emissions and create new jobs in the economy. (IRENA, Renew-
able Energy Statistics 2023). Second, it is important to mention the environmen-
tally friendly technologies. For example, investments in the development and 
implementation of green technologies in industry, transport and agriculture help 
reduce their negative environmental impact and improve the quality of life among 
the population.

Third, investments in education and science increase the population’s educa-
tion level, help develop the national innovation potential and create new opportu-
nities for economic growth. Fourth, the development of social infrastructure that 
comes with education and science (medical facilities, educational institutions, 
sports facilities, cultural centres) would improve the standards of living and make 
people’s life much more comfortable.
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Fifth, corporate social responsibility (CSR) initiatives launched by many big 
factories to alleviate social issues in their respective regions help develop the local 
communities, encouraging local civil society and effective resolution of local issues.

An emphasis on effectiveness and comprehensive programmes, orientation 
towards public values and civil society involvement — all these trends herald a tran-
sition to coordination-based government. The state interested in ensuring control-
lability is looking for new forms of interaction with society, based on cooperation 
rather than subordination. Emerging political networks bring together various 
decision-making centres and harmonize social connections using social manage-
ment techniques (Smorgunov, 2009: 229).

The coordination-based government, which builds its platform on the basis 
of ESG principles, relies upon a political network model that is based on interde-
pendence, relaxed government control and interactive collaboration. However, it 
is important to differentiate between resource-seeking networks and networks 
aimed at sharing responsibility and maintaining a balance of interests. Structural 
network properties, such as centralization and decentralization, greatly affect the 
nature of participant interactions and the effectiveness of decisions made.

A key element of coordination-based government is knowledge, which is 
subject to management technologies aimed at supporting interactions between 
network participants in the process knowledge production, reproduction and cir-
culation. The concept of governance stresses the importance of interactions and 
the government’s desire to play the coordinator role in a multilevel management 
system, which contributes to the eventual development of collective goals and har-
monization of connections with state policy goals and social responsibility of all 
actors involved in dialogue platforms (Smorgunov, 2011: 89). 

The focus on people also catalyzed the search for new “points of comfort” in 
customer interactions. Companies are trying to retain the attention of customers, 
especially from among the new alpha generation, which is highly loyal to digital 
platforms they got accustomed to at an early age. This forces businesses to create 
comprehensive ecosystems of services and solutions, which becomes a “new nor-
malcy” and forces governments to adapt by offering similar integrated approaches 
and deepening cooperation with business in order to solve social issues, giving an 
extra push to the “coordination-based” approach.

Corporate social responsibility has become a prologue to a transition from 
lobbying to building long-term constructive relationships with government 
authorities, which led to the development of GR management. A turn toward 
human-centred approaches in business gave an impetus to fundamental political 
management concepts, changing approaches to management and making them 
more sensitive to KPIs and social effects. This encouraged the development of 
new public management and governance concepts, helping to strengthen pub-
lic trust in political institutions and unite citizens in efforts to face global chal-
lenges.
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So, to summarize, it should be mentioned that investments in the environ-
ment based on corporate social responsibility principles are a key driver of sus-
tainable development and creation of comfortable, safe and sustainable living 
conditions. Corporate social responsibility has to be a new standard on which the 
company’s success and competitiveness in the long run will hinge. ESG principles, 
both now and in the future, help improve the quality of life in various communities, 
reduce social inequality, boost economic productivity, improve social stability and 
strengthen systemic trust of the traditional tripartite model participants — busi-
ness, government and society — ultimately creating a strong and inclusive national 
economy. 
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This essay explores the need for sustainability in our approach to global develop-
ment by altering simple aspects of our activities and our viewpoint towards environ-
ment at a fundamental and psychology level by focusing on laying the groundwork. 

It examines our existing views on the topic of environment preservation and 
the possible approaches we can take to bring about the possibility of actual change. 

Preamble

With the need for growth there is also a need for sustainability and protection 
of the Environment so that the future generations can also experience and utilize 
the gifts our environment bestows upon us, growth without sustainability poses a 
big problem and hence this topic is of much importance. 

But even with this understanding, growth is not seen to be cooperating with 
the approach of sustainable development and thus there is a need for investment 
in environment. 
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Revealing the Core of the Hypothesis

1. 	� Changes in Mindset: Our approach towards the environment and our habit of 
talking it for granted needs to be changed at the fundamental level, that is, by 
focusing on the very future of our world, the children. By this I mean, incorporat-
ing sustainability and environmental protection as a habit for them. This can be 
achieved by making changes in their school curriculum by including activities 
that regularly promote them to clean the environment and keep it clean and by 
teaching them that it is not “People or the Environment”, it is “ People and the 
Environment “, by showing them that man and nature go hand in hand.

Figure-1

2. 	� Substituting Plastic (Researching Alternatives): Although it is well known 
that plastic, a non-biodegradable item, is bad for the environment its produc-
tion is in no way on the path of decline.

Figure-2
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The per capita consumption of plastic in various countries is as follows:

Figure-3

�We can see from Figure-3 that the highest per capita consumption of plas-
tic is in China, which is a part of BRICS, and this poses a major problem as 
the disposal of plastic is quite a chore and only about 9% of total plastic is 
recycled.

Figure-4

�Through research, various alternatives of plastic are found and it would be 
beneficial to invest in that area, some of the alternatives are Bamboo, Mush-
room, beeswax wrap (that is organic cotton coated in tree resin, beeswax and 
plant oils), cellulose, hemp, milk plastic and cornstarch; although all of these 
are not able to perfectly substitute plastic, they are still successful in their 
attempt of minimizing it’s use.
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3. 	� Harvesting Rainwater (Conserving water): Aside from this, the simple prac-
tice of harvesting rainwater can make significant changes in the environment. 
By making huge rain water harvesters and supplying that water for agricultural 
and industrial purposes, while prohibiting the use of groundwater by imposing 
heavy fines can reduce the growing problem of groundwater depletion.
According to a research done in 2023 is was seen that:

•	 �The annual average rainfall of India is of 1,180 mm according to the annual data 
received from Meteorogical Department.

•	 Out of which only 8% is harvested.
•	 �Harvesting rainwater is an efficient way of water conservation and can help 

reduce flooding and water pollution
•	 Harvested rainwater can fulfill about 70% of a household’s need.

4. 	� Rewarding Sustainable Practices: Humans, by nature, are driven by self-in-
terest. They hesitate to do things just for the sake of betterment if it does not 
benefit them. Every act of their “Goodwill” Is a way to derive self-satisfaction 
if not monetary benefits. Taking this in consideration, tax reductions can be 
given to households that use solar panels and use renewable energy sources, 
along with industries which do the same along with proper waste treatment. 
This practice is already in place yet it lacks advertising and thus remains hid-
den and unknown, in turn not influencing the public. And so proper distribu-
tion of information is necessary. 
�The Green Credit Programme (GCP) was introduced by the Indian Govern-
ment on 12th October 2023 under the Environment Protection Act of 1986. It 
was introduced with the aim to encourage voluntary plantation activity across 
India. This GCP is one example of increasing voluntary sustainable activities 
by giving incentives.

5. 	� Working with the Youth — the Role of NSS: The 10th BRICS Environment 
Ministers Meeting was held on 28 June 2024, under the chairship of the Min-
ister of Natural Resources and Ecology of the Russian Federation Alexander 
Kozlov in Nizhny Novgorod. In this meeting, experts discussed various top-
ics, out of which in this strategy I will be discussing about the topic they dis-
cussed-“The role of youth in solving environmental problems”. 
�While concluding this meeting, Mr. Alexander Kozlov commented that Rus-
sia was hoping for the support of BRICS member countries in its initiative to 
create a BRICS Environmental Youth Network. This aimed in involving school 
and college going students in the implementation of an environment policy 
going beyond the basic volunteering activities.
�Indian government has put forth the NSS (National Service Scheme) which 
is a scheme most, if not all, Indian colleges follow, in this there are students 
which volunteer in various NGOs and do cleaning drives. This is a good ini-
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tiative which teaches the youth to take action and teaches them responsibility 
(regarding society and environment) and compassion. This can be a good step 
towards the involvement of youth in government policy implementations and 
can give youth both the experience and the platform to express their views 
and ideas. 

6. 	� Promoting and Supporting Sustainable Businesses: Many sustainable small 
businesses are emerging from around the world, these brands should be rec-
ognized by the government and promoted around the globe. By making them 
more accessible (reducing their import/export and travel cost), and making 
them affordable many people would opt for the more sustainable and eco-
nomical approach. And if these small businesses are protected and promoted, 
it would inspire many more similar inventions. 
�According to a survey conducted throughout the U.S. in 2022, it was discov-
ered that about 65% of small businesses are trying to reduce their environ-
mental impacts.

Figure-5

7. 	� Soft Influencing through Media: There are ways to influence the people 
without directly telling of forcing them to do something. And what is that? By 
soft influencing. Just as states and countries give out cash prizes for making 
movies in their areas to indirectly promote tourism, the same approach can 
be taken in this aspect. Giving discreet or public cash prizes to movies that 
casually show houses with solar panels and shows the character using pub-
lic transport instead of private vehicles and other sustainable approaches can 
influence the people far better than outright preaching for the betterment of 
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our environment. Many of our habits are influenced just from the media we 
consume. So if the movies and media subtly points towards environmental 
protection, people will likely be convinced as they will believe it was their idea. 
According to a paper written on behavioral sciences in May 2020, it was stated 
that a significant portion of Russia’s population (mainly the people aging 
18-19) considers cinema as a means of social and individual transformation 
and they make up a large amount of its audience.
�Considering what we know from before about the Russia’s wish of increasing 
youth engagement in solving environmental issues and making them more 
conscious towards the environment, this can be a significant strategy that 
could work in their favor.

Social and Economic Effects 

By following these strategies, the standard of living can witness drastic 
improvement. This will also help in creating more jobs of regulation, routine check-
ups and many more. Because of the creation of jobs, the economy will also bene-
fit. BRICS (Brazil, Russia, India, China and South Africa) is an informal alliance of 
developing countries and will benefit from these strategies to bring forward desir-
able change. 

Expected Results and General Conclusions
 
In conclusion, a change in attitude towards the environment will be the first 

step into achieving sustainability. With a focus on education, practical measures, 
and proactive policies we can work towards a world where growth and sustain-
ability can coexist. The expected outcomes are mitigated environmental harm, 
improved coping ability to climate change, and a more just and affluent society.
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Preamble: A Critical Reevaluation of Climate Science

The stability of Earth’s climate is governed by complex interactions between astro-
physical and geophysical factors. However, mainstream climate models dispropor-
tionately attribute global temperature dynamics to anthropogenic CO₂ emissions. 
This focus has shaped both scientific discourse and policy frameworks, despite 
empirical challenges necessitating a paradigm shift in climate science.

Recent advancements in observational astrophysics and laboratory-based 
thermal physics reveal limitations in Kirchhoff’s Law of Thermal Emission, which 
assumes that emissivity and absorptivity of a body in thermal equilibrium are equal 
and independent of material composition[1]. These limitations affect climate mod-
els by introducing errors in energy balance equations and misrepresenting the role 
of greenhouse gases in radiative transfer. However, experimental findings indicate 
that emissivity is material-dependent, leading to significant errors in climate mod-
els relying on conventional radiative transfer equations[2].

Moreover, high-precision space-based solar observations have provided a 
refined understanding of the Sun’s role in Earth’s climate system. Solar spectral 
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emissions, heliospheric conditions, and planetary atmospheric responses must 
now be integrated into climate modeling to replace outdated assumptions that 
have guided environmental policies for decades.

This study examines the scientific, economic, and environmental implications 
of these findings, advocating for a reallocation of climate research funding toward 
solar observation, predictive analytics, and planetary resilience infrastructure. Fail-
ure to adapt to these discoveries may lead to ineffective policies that misallocate 
economic resources and fail to mitigate real climate risks.

Reevaluating Kirchhoff’s Law and Its Implications for Climate Modeling

Empirical Refutations of Kirchhoff’s Assumptions
•	 �Kirchhoff’s Law postulates that blackbody radiation is independent of the 

material properties of the emitting cavity[3]. Pierre-Marie Robitaille’s exten-
sive research has demonstrated otherwise:

•	 �Cavity radiation is inherently material-dependent, invalidating models that 
assume universal emissivity[4].

•	 �Highly reflective surfaces do not conform to blackbody emissive properties, 
contradicting Kirchhoff’s assumption of radiative equilibrium[5].

•	 �Experimental data deviates from Planckian blackbody expectations, indicat-
ing fundamental errors in climate models that rely on Kirchhoffian assump-
tions[6].
These findings challenge the foundational radiative assumptions embedded in 

General Circulation Models (GCMs) such as CMIP6, which inform the IPCC’s cli-
mate projections and shape international policy decisions by influencing emission 
targets, carbon taxation frameworks, and global climate agreements[7]. Empirical 
studies demonstrate that these models inaccurately assume uniform blackbody 
emissivity, leading to miscalculations in energy balance equations and climate sen-
sitivity projections[8]. Consequently, standard parameterizations of atmospheric 
absorption coefficients, emissivity distributions, and heat redistribution mecha-
nisms require recalibration to align with empirical evidence[9].

Implications for CO₂-Based Climate Models

The misapplication of Kirchhoff’s Law in climate models has led to a system-
atic overestimation of CO₂’s radiative forcing. Empirical studies suggest that radi-
ative impact projections may be inflated by 30% to 50%[10]. This miscalculation 
contributes to exaggerated climate sensitivity estimates, underscoring the need for 
a comprehensive revision of predictive climate frameworks[10].

Modern climate models attempt to integrate feedback mechanisms, yet they 
fail to account for material-dependent radiative transfer, which significantly alters 
the projected role of greenhouse gases. These findings suggest that the heat-trap-
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ping capacity of CO₂ has been overestimated, requiring a reassessment of alterna-
tive climatic drivers[11]. Additionally, reconstructions of past climate events based 
on greenhouse gas models must be reexamined in light of these new findings[12].

Solar Forcing as the Dominant Climate Modulator

Empirical Correlations Between Solar Variability and Climate Trends
A substantial body of evidence indicates that fluctuations in solar activity, 

rather than anthropogenic CO₂ emissions, serve as the primary determinant of 
major climatic shifts:
•	 �The Maunder Minimum (1645–1715) and the Corresponding Little Ice Age: 

A period of significantly reduced solar activity that coincided with the coldest 
phase of the Little Ice Age, suggesting a link between diminished solar irradi-
ance and cooler climatic conditions[13].

•	 �Satellite Measurements Confirming Correlations Between Solar Irradi-
ance and Atmospheric Temperatures: Since 1978, satellites measuring Total 
Solar Irradiance (TSI) have revealed fluctuations of ±0.1% over the 11-year solar 
cycle, correlating with atmospheric temperature changes[14].

•	 �Geomagnetic Activity and Solar Cycle Synchrony: Periods of low solar activ-
ity, such as the Maunder Minimum, have been linked to increased cosmic ray 
influx due to a weakened solar magnetic field, impacting cloud formation and 
climate[15].

•	 �Ice Core Analyses Showing Temperature Shifts Preceding CO₂ Changes: 
Ice core records demonstrate that historical temperature changes often 
preceded shifts in atmospheric CO₂ levels, indicating that temperature 
variations may have driven feedback mechanisms affecting CO₂ concentra-
tions[16].

Advancing Predictive Modeling of Solar Forcing

To improve climate forecasting, predictive models must systematically com-
pare solar variability against CO₂ radiative forcing. Existing models such as the 
Community Earth System Model (CESM) and the Max Planck Institute Earth Sys-
tem Model (MPI-ESM) should be adapted to integrate:
1.	 High-resolution solar spectral variability data[17].
2.	 �Refined radiative transfer equations that account for material-dependent 

emissivity[18].
3.	 Heliospheric influences on atmospheric dynamics[19].

These modifications will enhance the accuracy of climate predictions, reduc-
ing reliance on CO₂-centric frameworks and ensuring a more comprehensive rep-
resentation of solar forcing.
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Strategic Reallocation of Climate Research Priorities

Investment in Solar Observatories and Climate Resilience
Given the clear dominance of solar variability in climate modulation, scientific 

priorities must pivot toward:
•	 �High-resolution solar observatories for real-time spectral and irradiance fluc-

tuation measurements[20].
•	 �Integration of solar physics into next-generation climate models to improve 

predictive accuracy[21].
•	 Development of geomagnetic resilience infrastructure[22].
•	 AI-driven predictive analytics for long-term climate forecasting[23].

Economic and Policy Implications

•	 �CO₂-focused mitigation strategies introduce systemic economic inefficien-
cies when solar variability is the dominant climatic driver[24].

•	 �Strategic investments in solar research will enhance forecasting accuracy and 
optimize resource allocation across multiple sectors[25].

•	 �Financial projections suggest that reallocating even 20% of global climate 
funds toward heliophysics and solar forecasting—based on economic mod-
eling of historical investment trends in climate research—could significantly 
improve predictive accuracy and resilience strategies, yielding higher returns 
in climate adaptation resilience than CO₂ mitigation schemes[26].

Conclusion and Expected Outcomes

Empirical evidence refuting Kirchhoff’s Law and demonstrating the dominant 
role of solar forcing in climate variability necessitates a fundamental restructur-
ing of climate science. Future research must transition from CO₂-centric models 
to frameworks integrating empirical solar physics, heliospheric interactions, and 
atmospheric dynamics.

This transition presents significant challenges due to institutional inertia and 
funding structures invested in CO₂-driven research. Overcoming these barriers 
requires targeted policy reforms, increased funding for alternative climate models, 
and interdisciplinary collaboration to integrate solar physics into climate forecast-
ing. Addressing these concerns requires international collaboration, interdisciplin-
ary research, and policy reforms that prioritize empirical validation. By reallocating 
climate research funds toward solar physics, we can enhance climate prediction 
accuracy, optimize economic resources, and develop more effective adaptation 
strategies.
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1. Introduction and literature review

In 2015, the 21st United Nations Climate Change Conference adopted the Paris 
Agreement, in order to keep the increase in average temperature of global below 
2°C during the 21st century and limiting warming to 1.5°C over pre-industrial-
ized water. To facilitate the execution of Paris Agreement and promote China’s 
concurrent objectives of achieving peak carbon emissions and attaining car-
bon neutrality, transform China’s industrial structure, energy framework, and 
consumption and production patterns is imperative. This fundamental shift to 
a green and low-carbon economy necessitates an energy transformation as a 
critical factor in realizing these dual-carbon goals. Energy transition signifies 
the evolution of human energy utilization patterns, progressing from firewood 
to coal, then subsequently from coal to oil and gas, followed by a shift from oil 
and gas to renewable energy sources, ultimately advancing from carbon-based 
fuels to carbon-free alternatives. This transformation of the energy system 
encompasses essential components such as forms of energy, employed technol-
ogies, structural changes in energy sources, management strategies, and related 
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aspects. In the energy sector, China has implemented a number of policies 
designed to achieve the energy system transformation of green and low-car-
bon, comprising “the Opinions on Improving the Institutional Mechanisms and 
Policies and Measures for the Green and Low-Carbon Transformation of Energy” 
“the 14th Five-Year Plan for a Modern Energy System”, and “the Medium- and 
Long-Term Plan for the Development of the Hydrogen Energy Industry (2021-
2035)”. The report of the 20th CPC National Congress advocates for the further 
advancement of the energy revolution, encourages the formulation and estab-
lishment of a new and renewable energy system, facilitate the low-carbon and 
efficient use of energy.

In the 4th meeting on the comprehensive deepening of reform, the central 
government proposed to concentrate on critical field of social and economic pro-
gression and to establish a spatial framework for green, low-carbon, and high-qual-
ity development (hereafter referred to as G-LC-HQ). The relationship between 
energy transition and G-LC-HQ has attracted considerable scholarly attention in 
recent years, leading to the emergence of two primary viewpoints: First, the promo-
tion theory, which posits that advancements in new and clean energy can stimulate 
economic growth and enhance sustainable development. Second, the inhibition 
theory posits that the energy transition incurs economic costs and suggests that 
clean energy may not effectively facilitate green and low-carbon development due 
to various economic and social conditions.

The new-energy model city (hereafter referred to as NEC) represents a 
significant pilot policy and institutional initiative for China’s energy transition. 
Panel data spanning the years 2005 to 2020 from 270 prefecture-level cities is 
utilized in this paper, employs the super-efficient SBM model to measure GTFP 
for assessing urban G-LC-HQ levels, and applies Difference-in-Differences 
(DID), models of mediating effect moderating effect to quantitatively evaluate 
enhancement effects, mechanisms, and heterogeneous influences of the NEC on 
urban G-LC-HQ. There are three marginal contributions: ①In measuring GTFP, 
non-expected outputs encompass not only the conventional three waste outputs 
but also carbon emissions, thereby providing a more comprehensive assessment 
of urban G-LC-HQ levels. ② By employing green technological innovation and 
foreign direct investment (FDI) to form mediating variables, along with digital 
economy as a moderating variable, we investigate the transmission mechanisms 
and moderating effects of energy transformation on enhancing urban G-LC-HQ, 
aiming to offer optimized pathways for energy transition in other cities. ③ We 
analyze the heterogeneous impacts of energy transition across different geo-
graphical locations, levels of financial development, and environmental system 
foundations; comprehensively summarizing the experiences of demonstration 
cities to provide differentiated policy implementation strategies for establishing 
NECs.
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2. Institutional context, theoretical analysis and research hypotheses
2.1. Institutional Context
In 2001, China accessed to the WTO, the country has experienced rapid eco-

nomic growth, maintaining double-digit GDP growth rates for an extended period. 
However, this development has been excessively dependent on traditional fossil 
energy sources—particularly coal—resulting in increased greenhouse gas emis-
sions and exacerbating issues such as climate change and environmental pollu-
tion. Between 2010 and 2013, haze events occurred consecutively in numerous 
cities across the country, with widespread and persistent hazy conditions preva-
lent during winter in the eastern and central of China. This phenomenon signifi-
cantly compromised travel safety and adversely affected residents’ health, posing 
challenges to the advancement of sustainable economy and society. This captured 
the attention of government. China has increasingly prioritized the promotion and 
application of new and renewable energy sources. The report from the 18th Party 
Congress in 2012 emphasized the need to “facilitate energy production and con-
sumption revolution, regulate total energy consumption, support the advancement 
of energy-saving and low-carbon sectors as well as new and renewable energy 
sources, and ensure national energy security.” Furthermore, it identified energy 
transformation and development as a critical component of ecological civilization 
construction. In 2013, the Third Plenary Session of the 18th Central Committee of 
the Communist Party of China proposed the concepts of “enhancing the system for 
energy, water, and land conservation and intensive utilization” as well as “ensuring 
the market plays a crucial role in energy distribution”. In 2014, General Secretary Xi 
Jinping put forth a new energy security strategy of “four revolutions and one coop-
eration”, revolutions in energy consumption, supply, technology and institutions, 
and the strengthening of all-round international cooperation.

To establish a resource-conserving and environment-friendly society and 
accurately handle the relationship among social progress, economic development, 
resource utilization, and environmental protection, the National Energy Adminis-
tration promulgated “The Announcement of the National Energy Administration on 
the Establishment of NEC (Industrial Parks) List (The First Batch Notice)” in 2014. 
The announcement compiled the development plans of 81 NECs, mandating the 
demonstration cities to take sustainable development as the objective, establish the 
strategy of giving priority to the advancement of renewable energy, make full use of 
local renewable energy sources including biomass energy, geothermal energy, solar 
energy, wind energy, etc., and actively facilitate the utilization of all kinds of new 
energy sources and renewable energy technologies in construction, transportation, 
heating, power supply of cities, etc., and enhance the renewable energy sources 
utilization rate. It incorporated new energy construction into urban development 
planning and annual plans and put forward binding targets. The set percentage of 
energy substitution targets was completed in 2015 and the construction of NEC 
with low-carbon, harmonious and sustainable development was expedited.
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2.2. Theoretical analysis and research hypotheses
Energy transition policies are, to a certain extent, binding and guiding, and 

are characterized by distinct environmental regulation. In the short term, the pres-
sure to limit and phase out production in traditional energy sectors has altered 
the original production methods of the industries, while giving rise to so-called 
“brown unemployment” within these industries. Meanwhile, the advancement of 
new energy sources, coupled with innovations in production processes and equip-
ment to support them, has entailed larger production costs for enterprises, reduced 
enterprise competitiveness, and had a very limited impact on output growth or 
even been unfavorable to economic growth. However, in the long run, the energy 
transition is bound to trigger the new energy integration into the traditional energy 
industry, achieving the substitution and driving the progress of related industries, 
for instance new energy equipment manufacturing, electric vehicles, new mate-
rials, smart grids, and so forth. These industries development rapidly can gener-
ate a large number of new employments. At the same time, the energy transition 
policy offers corresponding financial and technical support to the demonstration 
city, strengthens the endogenous power of G-LC-HQ, and stimulates enterprises 
to undertake technological innovation to transform the production process, so that 
while ensuring the desired output, it can also effectively decrease environmental 
pollution and carbon emissions. 

H1.: The energy transition will promote urban G-LC-HQ.
Energy transition promotes the innovation of urban green technology, which in 

turn boosts G-LC-HQ. Green technology innovation has dual externalities, namely, 
technology and environment. Due to the characteristics of “high investment, dif-
ficult technology and long return cycle”, it leads to its inherent drawbacks under 
the market economic system. Therefore, environmental regulation has become a 
considerable impetus for green technology innovation. Energy transition, as a flex-
ible command-based environmental regulation, can facilitate energy technology 
innovation throughout the energy sector, generating an innovation compensation 
effect. At the macro level, the advancement, production and transportation of new 
energy require sophisticated production technologies. Consequently, various types 
of investment bodies can promote the concentration of talents with high-tech or 
high-end skills, research and development capital and other innovation factors, 
thereby enhancing the city’s degree of green technological innovation. At the micro 
level, the NEC will compel enterprises to adopt green production approaches and 
undertake green technological innovation through the incentives and constraints 
imposed by local governments, thereby enhancing the vitality of green innovation.

In the process of China’s high-quality development, the resource environment 
represents the strategic capital for the development of economic. Green technol-
ogy innovation can generate economic value directly, while also alleviating CO2 and 
the existence of spatial correlation effects. The introduction of new technologies 
makes a positive contribution to enhancing production efficiency, reducing costs, 
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expanding market size, providing new employment opportunities, etc., and inject-
ing impetus into economic growth. For instance, green technological innovation can 
transform the manufacturing processes and flows of enterprises, lower the cost of 
pollution control, and develop green products. It can also significantly mitigate the 
impact of product production and consumption on the environment, conserve pro-
duction resources, and enhance enterprises’ market competitiveness. In accordance 
with the foregoing analysis, this study advances the ensuing research hypotheses.

H2.: The energy transition can contribute to urban G-LC-HQ by facilitating 
green technology innovation.

The energy transition attracts FDI, which in turn promotes G-LC-HQ. The exe-
cution of the NEC will be straightforwardly associated with attracting FDI about 
the new energy industry into the region. “NECs Evaluation Indicator System and 
Explanation (Trial)” stipulates that NECs should meet the conditions that the energy 
consumption of per-unit industrial added value above the magnitude falls below 
the “mean level” of the province where they are located, or the decrease in energy 
consumption per unit above the scale in the Eleventh Five-Year Plan exceeds the 
mean rate of decrease in energy consumption per unit above the scale of the prov-
ince where they are located. Although, in accordance with the “pollution refuge” 
hypothesis, NECs will encounter greater environmental regulatory pressures under 
strict target requirements, which will exert a “squeeze effect “ on enterprises closely 
related to traditional energy sources. However, in the long term, the implementation 
of the NEC broadens the path for enterprises to reduce energy consumption, low-
ers the “environmental cost” for enterprises, facilitates the advancement of low-en-
ergy consumption and high value-added enterprises, and enhances the efficiency of 
energy utilization and attracts more FDI in clean technologies.

Over the past few years, with the intensification of the globalization process, 
global economic and social development has been unfolding at an unprecedented 
pace, and one of the notable trends is the growing impact of FDI on national 
economies. The resource advantages of investors in aspects such as technology, 
capital, and management experience frequently offer robust support for the eco-
nomic growth and progression of the host country, and directly exert an influence 
on the level of G-LC-HQ of the host country. Specifically, on the one hand, in the 
view of technological innovation, FDI can enhance the effectiveness of the green 
economy by stimulating autonomous and imitative innovation to reduce energy 
consumption and save innovation costs, which in turn generates spillover effects 
to boost economic development. On the other hand, in the viewpoint of indus-
trial structure optimization, FDI inflows can accelerate the optimization and 
advancement for the industrial structure of the host country, reduce the amount 
of high-energy-consuming and high-carbon-emitting enterprises, and accelerate 
the host country’s abilities to enhance environmental quality and raise economic 
development level. In accordance with the foregoing analysis, this study advances 
the ensuing research hypotheses.



244 The Open Dialogue. The Future of the World: A New Platform  for Global Growth

H3.: The energy transition can facilitate urban G-LC-HQ by attracting FDI.
Amid the advancement of cloud computing, artificial intelligence big data et 

al., countries across the globe are encountering a profound revolution in informa-
tion technology. The digital economy has arisen as a significant engine of the global 
economy. Different levels of digital economy evolution can bring about different 
influence on the energy transition in promoting G-LC-HQ. The digital economy 
has transformed traditional production model, which can realize inter-temporal 
information processing and data dissemination, and enhance the efficiency of 
factor allocation such as research and evolution throughout the transformation 
process of enterprises, thus facilitating the driving impact of energy transforma-
tion on urban G-LC-HQ. During the process of energy transition, many small and 
medium-sized enterprises (SMEs) face pressure to transform and face operational 
risks, and the advancement of the enterprise digital economy should send out 
positive signals to talents in other regions, leading to an inflow of talent resources 
to enhance the degree of enterprise innovation. The advancement of the digital 
government not only hastens the landing speed of new energy industry projects 
but also optimizes the regional business environment. The approval time and 
process for traditional energy companies in their transformation to new energy 
in new businesses are reduced. The reduction of institutional transaction costs 
stimulates the innovation vitality of the enterprise. Digital inclusive finance breaks 
the temporal and spatial limitations of traditional finance and enhances financial 
services efficiency, thereby being able to broaden the financing channels of the 
new energy industry and reduce financing costs. The key to energy transforma-
tion and upgrading resides in the combination with digital technology, which can 
be extensively applied to high-efficiency photovoltaic, large-capacity wind power, 
new energy exploration and exploitation, and complex grid operation and con-
trol, etc. Strengthen the upstream and downstream synergetic collaboration of 
the new energy industry chain to facilitate energy transformation and upgrading 
through energy digital industrialization, so as to promote the urban G-LC-HQ. In 
accordance with the foregoing analysis, this study advances the ensuing research 
hypotheses.

H4.: Digital economy positively regulates the energy transition’s promotion 
for urban G-LC-HQ.

Although the energy transition can promote urban G-LC-HQ in multiple ways, 
heterogeneity exists in the effectiveness of policies among cities in different regions 
due to the variations in regional conditions. Firstly, the influence of energy transi-
tion on urban G-LC-HQ may vary significantly among eastern, central, western, and 
northeastern cities due to dissimilar economic bases, energy structures, and devel-
opment orientations. Secondly, the construction of NECs demands a substantial 
amount of financial support from each city. As a result, the NEC effects among cities 
with diverse levels of financial development are heterogeneous. energy transition, as 
an environmental regulation, different environmental institutional bases will bring 
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about certain differences in response to policy shocks. In accordance with the fore-
going analysis, this study advances the ensuing research hypotheses.

3. Model Construction and Variable Selection
3.1. Basic Regression Model
In this paper, the implementation of the policy of creating NECs is utilized as 

a quasi-natural experiment to investigate the influence of energy transition on the 
city’s G-LC-HQ using DID. The model is established.

 
 

In eq. (1), is an explanatory variable denoting the GTFP of city  in year , is a 
core explanatory variable representing whether or not the innovative NEC is car-
ried out in year  in region. If the policy is implemented in a certain city, the variable 
is attributed a value of 1 for the year of implementation and the following years, 
or else, it is attributed a value of 0;  represents a series of control variables repre-
senting the effects of year  on city  in year;  and  are year fixed effects and city fixed 
effects, respectively;  stands for a random error term;  and  denotes the coefficients 
of the constant term and the control variables; and  is the coefficient of the core 
explanatory variables.

3.2. Variable Measurement and Data Sources
3.2.1. Explained variable: GTFP
We construct a super-efficient SBM-GML model taking non-desired out-

puts into account and employ Matlab to measure urban GTFP. Drawing on exist-
ing studies, this paper measures inputs from three perspectives: labor, capital, and 
energy. Labor inputs are measured by the employee headcount per unit by the end 
of the year and the amounts of industrial enterprises above scale. Capital inputs 
are gauged by fixed asset investment, land supply area for urban construction, and 
scientific expenditures. Energy inputs are quantified by overall energy consump-
tion. Desired output () is measured by real GDP and total social consumption, and 
non-desired output indicators () are assessed through sulfur dioxide, emissions of 
wastewater, dust, and carbon dioxide. The model is established as follows:
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where p denotes the target efficiency value, n represents the quantity of deci-
sion-making (DMU) units, k is DMU being evaluated, each DUM has  inputs, s1 
represents the quantity of desired output metrics, s2 represents the quantity of 
non-desired output metrics, and is the decision-making unit.

4. Mechanism analysis
According to H2 and H3, energy transition promotes urban G-LC-HQ through 

enhancing green technology innovation and FDI. To validate H2 and H3, this study 
develops a mediation effect model based on the benchmark regression model. 
Meanwhile, it employs DID of estimation, and the model is defined as follows:

	
	
	
	
		
Where represents the mediating variable, encompassing green technology 

innovation and FDI. Table 5 presents the estimation results for green technology 
innovation as a mediating variable. Reg 1 reveals that the coefficient of impact for 
green technology innovation on GTFP is 0.0151, which is significantly positive at 
the 5% confidence level, suggesting that green technology innovation can substan-
tially enhance urban G-LC-HQ. As shown in Reg 2, the core explanatory variables 
for green technology innovation passed the significance test at the 5% level, sug-
gesting that energy transition can facilitate green technology innovation. The out-
comes of Reg 3 presented that the energy transition coefficient is smaller than the 
coefficient of the baseline regression model. Therefore, green technology innova-
tion exhibits a mediating effect and thereby validating H2.

Table 5. Regression results of the test of the mechanism of the impact of energy transition on the 
GTFP of cities (green technology innovation)
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Note: ***, **, and * denote 1%, 5%, and 10% significance levels; values in paren-
theses indicate robust standard errors.

Table 6 presents the estimation outcomes of FDI as a mediating variable. From 
the results of Reg 1, the effect of FDI on GTFP is significantly positive at the 10% 
confidence level, suggesting that FDI can contribute to the city’s G-LC-HQ. As 
shown in Reg 2, the effect of energy transition on FDI was significant at the 1% 
level, suggesting that energy transition can attract FDI. Reg 3 shows that after con-
trolling for FDI, the coefficient of energy transition on GTFP is smaller than that in 
the baseline regression. Therefore, FDI also has a partial mediating effect, and H3 
is verified.

Table 6. Regression results of the test of the mechanism of the impact of energy transition on the 
GTFP of cities (FDI)

Note: ***, **, and * denote 1%, 5%, and 10% significance levels; values in paren-
theses indicate robust standard errors

5. Analysis of moderating effects
The preceding analysis indicates that the digital economy enhances the influ-

ence of energy transition on G-LC-HQ, so this study adopts a moderating effect 
model to analyze the role of the digital economy as a moderator.

	

In Eq. (8),  is the digital economy, and the remaining variables align with those 
in the baseline regression, which can be used to judge the moderating effect of 
the digital economy based on the positive and negative coefficients of the inter-
action terms between the core explanatory variables and the digital economy and 
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significance. Using eq. 8 to estimate the effect of the digital economy on the energy 
transition and its implications for the city’s G-LC-HQ. The results of the regression 
analysis are presented in Table 7. Reg 1 indicates that the impact of the core explan-
atory variables on GTFP is significantly positive at the 1% confidence level, after 
accounting for the level of digital economy development. From reg 2, it is evident 
that after adding the interaction term between the core explanatory variables and 
the digital economy again, the effect of the core explanatory variables on GTFP is 
significantly positive at 10% confidence interval. The interaction term among the 
digital economy and the core explanatory variables is significant at 5% confidence 
interval, and the signs of the coefficients for this interaction term are consistent 
with those of the core explanatory variables, indicating that the digital economy 
enhances the energy transition in relation to the city’s G-LC-HQ. H4 is verified.

Table 7. Regression results of the test of the moderating effect of energy transition on GTFP of cities 
(digital economy)

Note: ***, **, and * denote 1%, 5%, and 10% significance levels; values in paren-
theses indicate robust standard errors. The interaction term uses the product of 
DID and the digital economy.

6. Research findings and policy recommendations
6.1. Findings
This study utilizes panel data from 270 prefecture-level cities spanning the 

years 2005 to 2020 to assess the GTFP and evaluate the level of G-LC-HQ in these 
cities through the application of the super-efficient SBM model. Additionally, the 
DID, along with mediating and moderating effect models, is employed to quanti-
tatively assess the upgrading effect, elucidate the mechanisms of action, and ana-
lyze the heterogeneous impacts of energy transition on the G-LC-HQ of cities. The 
primary findings are as follows: First, the implementation of NEC has significantly 
enhanced GTFP and fostered G-LC-HQ. Second, green technology innovation and 
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FDI serve as mediating factors. The energy transition enhances urban G-LC-HQ 
by fostering green technology innovation and attracting FDI. Third, the interac-
tion term between the digital economy and energy transition is significantly posi-
tive at the 5% confidence level, suggesting that the digital economy can effectively 
enhance the impact of energy transition on promoting urban G-LC-HQ. Fourth, 
the energy transition positively influences the G-LC-HQ of cities situated in the 
western and northeastern regions. The energy transition significantly enhances 
the G-LC-HQ of cities characterized by high levels of financial development and 
strong environmental protection priorities, whereas its impact on the G-LC-HQ of 
cities with low financial development and limited environmental protection prior-
ities is not statistically significant.

6.2. Policy recommendations
First, the government should establish a robust evaluation framework to syn-

thesize successful experiences of energy transition in NECs and broaden the scope 
of these demonstration initiatives. The findings of this study demonstrate that 
NEC significantly contributes to the enhancement of urban G-LC-HQ, which is 
critically important for China’s economic transformation and the advancement of 
ecological civilization. The successes and failures in the execution of NEC should 
be thoroughly analyzed, with replicable cases developed for extension to additional 
cities that possess the necessary conditions and capabilities. Simultaneously, it is 
essential to enhance synergistic linkages and knowledge sharing between demon-
stration cities and their neighboring counterparts, as well as to strengthen col-
laborative efforts in the new energy sector among cities and enterprises, thereby 
maximizing the policy impact of NEC construction.

Second, the mechanism analysis presented in this study indicates that energy 
transition can enhance urban G-LC-HQ by fostering green technological innova-
tion and attracting FDI, while the digital economy serves to amplify the upgrading 
effect of energy transition on urban G-LC-HQ. The government should enhance 
the long-term monitoring mechanism that integrates incentives and constraints, 
while intensifying environmental protection efforts and pollution penalties for 
demonstration cities. Concurrently, it is essential to increase policy subsidies and 
tax incentives to bolster enterprises’ enthusiasm for engaging in green technologi-
cal innovation. Enhance international cooperation in new energy across all dimen-
sions, strengthen the construction of digital infrastructure, and facilitate the digital 
transformation of the energy sector.
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Preamble. Relevance

Global recognition of the extent of environmental challenges, their critical 
nature, and the need to address them as soon as possible led to the 2015 UN rec-
ommendations on 17 Sustainable Development Goals (SDGs), seven of which 
(No. 11 to No. 15, No. 6 and No. 7) are directly related to the environment. The 
awareness of the fact that one of the significant sources of environmental chal-
lenges are large cities and urban agglomerations led to the emergence of the 
trend of eco-cities in the late twentieth century, first in developed countries 
and then in a number of developing countries. Urbanists and architects since 
the beginning of the 20th century have been proposing different concepts 
for improvement of urban ecology. Thus, we can say that the concept of “gar-
den city” by E. Howard gets a second life in the 21st century. Several concepts 
are close to it in meaning: “green”, “eco”, “15-minute” city, “urban villages”, 
“eco-settlements”, etc. They have a number of fundamental points in common: 
increasing the share of green areas, prohibition of cars within residential areas and 
the use of electric transport, including public transport, renewable energy sources 
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(RES), waste management and recycling, including water waste, multi-function-
ality of the territory (including agriculture, sometimes organic), prohibition of the 
location of environmentally polluting industry.

As the practice of establishment of eco-cities around the world has demon-
strated, the main and still unresolved problem of their development is their poor 
scalability due to weak economy and difficulties in providing employment for res-
idents in the same territory, on one hand, and very high investment costs for con-
struction of the required infrastructure, on the other hand. This problem shows 
precisely the unsustainability of eco-cities (their economies).

The same can be said about new urban micro-districts and quarters devel-
oped within existing cities in accordance with the eco-city concept. As a rule, such 
new-fashioned projects, implemented by developers responsive to new trends 
in the housing market, have an increased cost of 1 m2, compared to conventional 
housing in the mass segment. Therefore, it can be purchased by wealthy people 
(at least middle class), employed in a well-paid job or running their own business 
(including small or medium-sized) outside the territory of new urban micro-dis-
tricts or quarters. This prevents the scaling up of such practices to the rest of the 
city or the development of new eco-cities because effective property demand is 
usually limited and very sensitive to business downturns and crises. Furthermore, 
the employment of residents outside the territory in scaling up eco-districts to the 
city level will interfere with the preservation of comfort and ecology by increasing 
pendulum migration and harmful motor vehicle emissions. Another development 
model – “eco-settlements” – is also suffering from its own deficiencies. Due to its 
specificity (emphasis on health and spiritual practices, organic farming and lim-
itation of amenities), it is intended for a limited number of people. Therefore, the 
size of eco-settlements is even smaller than new urban “eco” micro-districts and 
quarters.

Well, how can we resolve the situation? Often, the solution is within the chal-
lenge itself. In this case, it means that it is necessary to develop the economics of new 
eco-districts and entire eco-cities during their development. Firstly, it is necessary 
to develop the industrial structure. Given the prohibition of most types of industry 
in an eco-city/ district, a limited list of industries is available. Nevertheless, it can 
provide a self-sufficient economic basis for the eco-city/ district. It includes the follow-
ing sectors: agriculture and processing (food industry), tourism (accommodation and 
catering (catering), entertainment and leisure), medicine and health, creative indus-
tries (fashion, design, IT, advertising and PR, cinema, video, music and sound recording 
(audio), book publishing, etc.).

One of the key features of this list of sectors is the possibility of their mutual 
complementation, which is a necessary prerequisite for clustering (cluster forma-
tion). It is necessary to develop local quasi value-added chains, i. e. to determine 
which industries will be “related and supporting” (according to M. Porter’s termi-
nology of the ‘rhombus’ determinants of a country’s competitiveness), and which 
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will produce final products/services, including those supplied outside the eco-city/
district. Within the above list of sectors, different variants are possible. For exam-
ple, fashion / design / IT / cinema / music as the final link of a quasi-value-added 
chain, and they are supported by industries such as advertising, tourism, agriculture 
and processing, medicine, and health and wellness. Another variant is also possible 
where the main role of the final link of the quasi value-added chain will be played 
by the sphere of medicine and healthy lifestyle, and all other sectors will be “related 
supporting”, i. e. aiming to work for the main sector. Such division of eco-city eco-
nomic sectors into major and minor ones should be accompanied by a decrease 
in prices for products/services of intermediate links of the quasi value-added chain. 
Then it is possible to obtain synergetic effects, which are essential for the success 
of any clusters.

Secondly, to elaborate in detail the financing of the construction of the eco-
city with its expensive infrastructure. It includes both justification of the funding 
structure as well as financing instruments and mechanisms. Naturally, it is also nec-
essary to calculate payback periods for project developers.

Thus, our hypothesis is as follows. At the eco-city/ district masterplan develop-
ment stage we should consider the outlines of its economy: sectoral structure (from 
the above list), identification of the main and supporting industries comprising the 
local quasi value-added chain and clusters, construction funding, including justi-
fication of the funding sources, instruments and mechanisms, and calculation of 
payback periods, which can increase the probability of successful implementation 
and scaling.

Hypothesis explanation

Over the last 50 years, the world has accumulated some experience in con-
struction of eco-settlements: several dozens of projects have been implemented. 
However, the scale of these projects is very moderate: as a rule, within the range 
of 50 to 800 houses [1, p. 26]. The popular eco-settlement “Dobrograd” in Russia 
has only 134 residents. In the UK, two residential areas in the suburbs of London 
with 1500 and 3000 houses, grouped in clusters around green spaces, have been 
built according to eco-standards. At the same time, in India, the number of residents 
of only one eco-settlement reached 50 thousand people [1, p.  30]. In Russia, the 
Sber City eco-city with a capacity of 70 thousand people (investment of 200 billion 
rubles) is being constructed in 2020 in the Moscow region under the aegis of Sber 
[2]. In China, since 2007, construction of the eco-city “Sino-Singapore-Tianjin” 
with a capacity of 350 thousand people (30 km2 area) has started in 150 km from 
Beijing and 45 km from Tianjin. At the end of 2018, this eco-city had more than 100 
thousand residents. [3].

However, it should be noted that 50 thousand people is the limit of the popu-
lation of a small town that makes it a whole with the natural environment. In a city 
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with a population of 100,000 – 250,000 people, a “balance of nature and built-up 
area” can be developed. A large city with a population of more than 250,000 peo-
ple can only maintain “individual inclusions of nature in the urbanized environ-
ment” [1 p. 53].

It implies that there are environmental constraints to scaling eco-cities to the 
specified sizes, in addition to funding concerns.

Creative industries, mentioned in clause 3 as one of the key sectors of the 
eco-city, are experiencing rapid development around the world. However, their 
share in the economies of the world’s countries is rather small. According to the 
National Research University Higher School of Economics, the share of creative 
industries in GDP is: 2.7% in the Russian Federation, 4.2% in the USA, and 4.3% 
in China [4]. Creative industries are not important on their own but rather in 
their interaction with the rest of the economic sectors. It also concerns the eco-
city / district. It is proved that the development of creative industries increases 
the cost of 1 m2 of housing in the territory, which may interest developers of 
eco-cities. Creative industries also contribute to the development of tourism with 
all its components, including within the eco-city.

As for the second fundamental problem of eco-city development, i. e. funding 
organization, there are a number of positive trends. First of all, there are significant 
investments in green infrastructure, including in BRICS countries. In China and 
India, for example, investments in renewable (green) energy (RE) totaled 890 bil-
lion dollars and 68 billion dollars in 2023. In Brazil, renewable energy accounted 
for 90% of electricity generation. In India – 30% (world average) [5]. During one of 
the BRICS summits, it was estimated that BRICS countries will need from 6 to 8 
trillion dollars per year to implement environmental projects. The World Bank esti-
mates that China needs to invest 17 trillion dollars by 2060 to achieve “0” level of 
emissions. [6]. China intends to invest 6 trillion dollars in environmental projects in 
the next 5 years. China is the world’s largest producer of solar panels (80%), electric 
cars (2/3), as well as wind turbines and lithium-ion batteries [7]. BRICS countries 
are already implementing climate policies, including within the framework of the 
ESG trend. This policy includes: targets for reducing greenhouse gas emissions 
and decarbonization of certain sectors of the economy through the development 
of renewable energy sources and increasing energy efficiency, growth in the pro-
duction of biofuels, hydrogen, and the use of electric vehicles [8]. The number of 
people employed in renewable energy (green jobs) is also growing in BRICS coun-
tries: in China – 13.8 million people, in Brazil – 1 million people, in India – only 0.1 
million people. [9, p.6].

Another positive trend is the development of “green finance” in BRICS coun-
tries, i. e. lending, issuing green bonds for the implementation of “green environ-
mental projects”, which is in line with the ESG agenda. At the beginning of 2021, 
the volume of the market of “green” loans in China amounted to 1.8 trillion dollars, 
the market of “green” bonds – 190 billion dollars. [10, p. 80]. By the beginning of 
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2023, these markets have grown well: up to 3.5 trillion dollars and 208 billion dol-
lars [11]. Areas of financing: green energy, eco transport, clean water resources. At 
the beginning of 2020, the volume of green bonds issue was: in India – 10.3 billion 
dollars, in Brazil – 4.5 billion dollars [10, p. 81].

“Green” finance is also provided by the BRICS New Development Bank (NDB) 
(up to 40% of the total, i. e. 12 billion dollars) [7].

Existing “green” finance instruments should also be used to attract invest-
ments in the construction of eco-cities / districts.

Another useful trend is the development and implementation of waste recy-
cling technologies. The problem of overfilling landfills and recycling of waste is 
relevant for BRICS countries. For example, Russia annually generates more than 
250 million tons of organic waste, and the total area of landfills and dumps is 4 
million hectares [12]. Existing technologies of waste recycling technologies pro-
vide the following: raw materials for animal fodder production, biogas, and energy 
(heat and electricity), fertilizers and nutrient soils for agriculture. All these tech-
nologies should be introduced within the framework of development of eco-cit-
ies/districts.

Economic and social effects for the BRICS countries. The dynamics of the 
amount of green funding, as well as data on the cost of construction (using the 
example of Sber City) mentioned in Section 4, provide possible rates of eco-city 
construction in each of BRICS countries. Assume that BRICS countries will allo-
cate 20-25% of “green” financing for the construction of eco-cities. Furthermore, 
assume an average construction period and occupancy of a large eco-city by resi-
dents – 10 years, payback period of investments (in infrastructure) – 20 years, and 
12-15 years for clustering of eco-city economies. Then in China it is possible to 
build up to 100 eco-cities with a population of 70,000 people (as in “Sber City”) 
or 25 cities with a population of 250,000 people (ecological “limit” of population, 
see clause 4). The number of 100 eco-cities is obtained by dividing the share of 
20% of the annual growth of “green” financing in China of 1 trillion dollars (i.e. 
200 billion dollars) by the cost of construction of an eco-city (as in the example 
of “Sber City”) of 2 billion dollars. Then the annual population growth of eco-cit-
ies in China will be: 100 * 70,000 people / 10 years = 700,000 people, of which 
50% employed – 350,000 people (number of new jobs – social effect). The eco-
nomic impact after achievement of payback on investment (in 20 years) from 
100 eco-cities in China will be 10 billion dollars (200 billion dollars / 20 years) 
without clustering their economies, and with it – 13-16 billion dollars (200 billion 
dollars / 12-15 years).

In other BRICS countries, the amount of “green” financing is two times more 
modest and, most likely, will allow the construction of no more than one eco-city 
at a time. In this case, the annual population growth of eco-cities would amount 
to 70,000 people and 35,000 new jobs (social effect). The economic effect after 
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achievement of return on investment (in 20 years) from one eco-city in each 
BRICS country, except China, will be 100 million dollars without clustering of its 
economy, and 130-160 million dollars – with clustering.

General findings. Expected outcome

Thus, our hypothesis is as follows: elaboration of economic contours at the stage 
of eco-city/ district master plan development: sectoral structure, allocation of main 
and supporting industries, local quasi value-added chain and clusters, construction 
funding, including justification of the structure of sources, instruments and financing 
mechanisms, calculation of payback periods, could increase the probability of suc-
cessful implementation and scaling, which was confirmed in a very small scale, limited 
by the framework of existing “green” instruments in BRICS countries. The expected 
economic effects for BRICS countries were as follows: 13-16 billion dollars for China 
and 130-160 million dollars for the rest of BRICS countries. The expected social 
effects for BRICS countries are as follows: 350,000 new jobs per year for China 
and 35,000 jobs per year for other BRICS countries. Significant increases in the 
expected social and economic effects of eco-cities in BRICS countries require a 
(two-)fold increase in “green” financing.
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Preamble

Water is essential for human survival, agriculture, industry, and ecosystems, yet its 
scarcity has become a critical global challenge. Climate change, population growth, 
and unsustainable water management practices have exacerbated this issue, par-
ticularly in the Global South and East. According to Worldometer, 786 million peo-
ple lack access to safe drinking water, and 841 thousand people die annually from 
water-related diseases. Traditional extraction from finite reservoirs such as ground 
water and lakes leads to depletion, land subsidence, and environmental degradation, 
perpetuating a flawed paradigm of water scarcity as a crisis of insufficient supply.

Earth possesses abundant renewable water resources—approximately 
500,000 km³ circulates through the global hydrological cycle annually, of which 
humanity utilizes only 1%. To ensure long-term security, we must transition from 
depleting finite reserves to harnessing renewable fluxes—precipitation, glacial 
melt, river outflows, and atmospheric water. This essay explores how technological 
advancements can facilitate this transition, securing water resources while miti-
gating risks such as rising sea levels and groundwater depletion.
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Core Hypothesis

The hypothesis of this essay is that innovative technologies—such as floating 
water bags for ocean precipitation capture, horizontal drilling for modern qanat 
systems, and atmospheric water harvesting—offer sustainable solutions to water 
scarcity. Redistributing fresh water from abundant sources (e.g., icebergs, high-pre-
cipitation zones, and atmospheric moisture) to stressed regions can mitigate 
climate change impacts, reduce sea-level rise, and improve quality of life. While 
requiring significant investment in research, infrastructure, and international col-
laboration, the benefits—including poverty reduction, improved public health, and 
economic growth—outweigh the costs.

Analytical Insights and Predictive Models

The global water cycle circulates approximately 500,000 km³ annually, yet 
humanity utilizes only 1%. Water scarcity persists not due to uneven distribution 
and inefficient management. The proposed solution involves Capture, Storage, 
and Transport (CST) technologies—floating water bags, horizontal drilling, and 
atmospheric harvesting—to redistribute fresh water from regions of abundance to 
stressed regions.

Capturing 1000 km³ annually—equivalent to almost 3 mm of sea-level rise—
could:

Reduce Sea-Level Rise: Preventing 1000 km³ from entering oceans could off-
set a significant portion of the current 3.3 mm/year rise, protecting coastal cities.

Enhance Water Security: The captured water could improve agriculture, reduce 
poverty, and enhance public health.

Stimulate Economic Growth: Investments in CST technologies could create 
jobs, drive innovation, and cut economic losses from water scarcity.

The estimated cost of capturing 1000 km³ annually is $1 trillion—half of global 
military spending and 1% of global GDP. Despite its magnitude, the long-term ben-
efits—climate mitigation, economic growth, and poverty reduction—justify the 
investment.

Technological Solutions

Floating Water Bags
Flexible, saltwater-resistant polymer bags can store millions of liters of water, 

capturing ocean precipitation from high-rainfall zones. Transport via ships or pipe-
lines could bring freshwater to arid regions.

Horizontal Drilling for Modern Qanats
GPS-guided drilling can create underground tunnels transporting water from 

renewable sources to dry areas, minimizing evaporation and environmental dis-
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ruption. These techniques, proven in oil and gas extraction, could optimize water 
distribution.

Iceberg Towing and Melting	
Stabilizing icebergs with nets, isolating them from ocean water, and towing 

them to water-scarce areas is a feasible, though energy-intensive, strategy explored 
by nations like the UAE.

Amospheric Water Harvesting 
Fog nets and solar-powered generators extract moisture from humid air, offer-

ing a decentralized water source in arid regions. A novel approach involves cooling 
humid air in deep ocean waters, condensing it, and collecting the liquid water in 
floating bags.

Smart Water Grids
IoT sensors and AI optimize real-time water distribution, detecting leaks, pre-

dicting demand, and reducing waste. This enhances efficiency, lowers costs, and 
ensures reliable access.

Economic Aspects

Comparison with Military Spending
With global military spending at $2 trillion in 2021, diverting one-tenth to CST 

technologies could capture and distribute 200 km³ of water annually, providing for 
600 million people and mitigating 0.55 mm of sea-level rise.

Contrast with Other Major Spending
Healthcare: Global public healthcare spending is $5.77 trillion annually. 

Investing in water security would reduce water-related diseases, saving billions in 
healthcare costs.

Education: Global public education spending is $3.90 trillion annually. 
Improved water access would enhance educational outcomes, particularly for girls 
in developing countries who often miss school due to water collection duties.

Food Security: The global cost of obesity-related diseases is $224 billion annu-
ally, while 11.2 million people die of hunger each year. Addressing water scarcity 
would improve food security and reduce these costs.

Economic and Social Effects

The economic and social impacts of implementing CST technologies are pro-
found. First, reducing sea-level rise by capturing 1000 km³ of water annually would 
protect coastal cities from flooding, saving trillions of dollars in infrastructure dam-
age. Second, replenishing groundwater supplies could reduce or stop subsidence, 
particularly in vulnerable coastal areas. Third, providing clean water to regions in 
need would improve public health, reduce water-related diseases, and enhance 
agricultural productivity, leading to economic growth and poverty reduction.
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Moreover, the redistribution of water could alleviate conflicts over water 
resources, which are a growing source of tension in many parts of the world. By 
ensuring equitable access to water, we can promote peace and stability, particularly 
in regions prone to water scarcity and political instability.

General Conclusions and Expected Results

Technological solutions for water resource management—redistributing fresh-
water from areas of abundance to scarcity—offer a promising path forward. While 
CST technologies require significant investment and international cooperation, 
the benefits are immense.

Expected Results
Mitigation of Sea-Level Rise: Capturing 1000 km³ annually could reduce sea-

level rise by 3 mm/year.
Reducing Subsidence: Replenishing groundwater reservoirs could halt land 

subsidence in vulnerable coastal areas.
Improving Public Health: Clean water access would reduce disease and 

enhance well-being.
Boosting Economic Growth: Water security supports agriculture, poverty 

reduction, and industry development.
Reducing Conflict: Equitable water access fosters stability in regions prone to 

resource disputes.
Investing in water technology is essential for a sustainable, equitable future. 

By prioritizing these innovations, we can address one of the most pressing global 
challenges and ensure long-term water security.
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