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Abstract: Reconstruction of the destroyed infrastructures in the liberated territories is very urgent. In the arti-
cle, the ways of effective restoration of the infrastructures of those areas were investigated, the existing practices 
in this field were studied, and the efficiency of the proposed smart village and smart city concept for the com-
prehensive restoration of infrastructures was substantiated.
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1. � Introduction
As it is known, works are being carried out in the direc-
tion of restoration and reconstruction of destroyed 
infrastructures in Karabakh and Eastern Zangezur 
economic regions.

In certain cases, the concepts called “Smart Vil-
lage” and “Smart City” are used in the design of 
infrastructures.

Based on these concepts, the projects reflecting the 
modern and updated way of life envisage a number 
of goals: a normal, meaningful way of life, modern, 
scientific-based production, exemplary social services, 
smart and thought-out agriculture and the use of alter-
native energy sources. These projects include Internet 
of Things, Artificial Intelligence, Blockchain, etc. tech-
nologies are applied. Implementation of the “Smart 
Village” and “Smart City” projects is a requirement of 
the modern era and an indicator of development.

Certain components are formed based on the 
technologies used here. As an example, the electroni-
cization and collection of electricity and water con-
sumption can be shown in the indicated places.

The concept of “green energy” is, first of all, the 
way forward for Azerbaijan. This applies to the whole 

country and especially to the liberated territories. All 
freed territories of Azerbaijan constitute the “green 
energy zone”.

Modern technologies called “smart city” and 
“smart village” will be used in those areas. It will also 
be a good example for other regions of Azerbaijan in 
need of reconstruction, modernization and technical 
progress.

In order to ensure the necessary coordination in 
solving these issues, it was proposed to create a work-
ing group on the concept of “Energy supply” and 
“Green energy zone” in the Interdepartmental Center. 
Currently, a working group has been formed and work 
has been started on the preparation of the correspond-
ing concept document [1].

On February 22, 2021, the Ministry of Energy of 
the Republic of Azerbaijan and BP signed a Memoran-
dum of Understanding on cooperation. The memoran-
dum was signed in the context of the diversification 
of Azerbaijan’s economy, the creation of a competitive 
energy market, a clean environment and a green devel-
opment country, and BP’s announcement of zero waste 
goals in 2020

According to the memorandum, it is envisaged 
to create a “Steering Committee” and a “Working 
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will be implemented at the expense of foreign invest-
ments in the coming years. The involvement of an 
international consulting company specializing in the 
development of a concept and master plan for the crea-
tion of a “green energy” zone in the liberated territories 
will ensure a more efficient organization of the work.

In Karabakh and Eastern Zangezur, when we 
effectively use alternative energy sources and modern 
technologies, including information and communica-
tion technologies, infrastructures can be organized 
according to the requirements of the time. Only then 
can minimization of risks in each field, mechanisms for 
making the right decisions, and effective management 
be achieved.

Smart cities use connected IoT devices and other 
new technologies to achieve goals such as improving 
the quality of life and achieving economic growth. The 
applied technologies, depending on the type of received 
information, can independently perform the intended 
operations based on a program written with a certain 
algorithm, or entrust the analysis of the collected data 
to experts for the execution of the process.

Concepts involving the integrated use of the latest 
technologies should be applied for more effective reha-
bilitation of the liberated territories.

3. � Results and Discussion
Researchers offer different perspectives on the con-
cepts of “smart city” and “smart village”, on the devel-
opment of cities and villages through the application 
of new innovative methods. In this regard, a number 
of articles have appeared in the scientific and contem-
porary literature. Different perspectives on urban and 
rural development through smart infrastructure, tech-
nology and communication were considered in these 
studies [4–15]. Some of the socio-economic changes 
faced by the rural and urban population in recent years 
can be solved more by the application of technological 
development and digitalization [16].

Smart village projects involve the use of new agri-
cultural technologies. New agricultural technolo-
gies include a wide range of innovative tools aimed 
at increasing productivity in agriculture [17]. This 
includes agricultural machinery, robotics, computers, 
mobile devices, software, satellites, drones.

In addition, innovative technologies such as big 
data analytics and the use of artificial intelligence are 
successfully used in decision-making in agriculture. 
Sustainable land management can be achieved through 
the application of new agricultural technologies.

In general, Smart city or Smart village involves the 
application of the concept of Internet of Things (IoT). 
Continuous population growth and urbanization have 
an impact on the environment, citizens’ lifestyles and 

Group” for the implementation of measures, and to 
prepare a “Master Plan” for decarbonization in the 
relevant regions or cities of Azerbaijan. This plan will 
cover clean energy projects, low-carbon transport, 
green buildings, waste management, clean industry, 
natural climate solutions, integrated partnerships, 
development of integrated and carbon-free energy and 
transport systems [2].

Effective reconstruction of destroyed infrastruc-
tures in the liberated areas depends on the projects to 
be applied according to appropriate concepts, taking 
into account the features of the place. If the destroyed 
infrastructures in Karabakh and Eastern Zangezur eco-
nomic regions are rebuilt with the concept of “Smart 
Village” and “Smart City”, they will meet the require-
ments of the era for a long time.

2. � Methods
Work has already begun on the assessment of the 
potential of renewable energy sources in Karabakh and 
adjacent regions. Eight prospective areas with a total 
potential of more than 4000 MW for the construction 
of solar power plants have been identified in six dis-
tricts (Fuzuli, Jabrayil, Zangilan, Gubadli, Lachin and 
Kalbajar) in the liberated territories of Azerbaijan.

In the mountainous part of Lachin and Kalbajar 
regions of Azerbaijan, there are large areas with an 
average annual wind speed of 7–8 m/s at a height of 
100 meters. Taking into account the infrastructure, 
geographical topography and other factors of these 
areas, the initial potential of wind energy is estimated 
up to 500 MW [3].

Taking into account that 25% of the country’s natu-
ral water resources are formed in the Karabakh region, 
the prospects of electricity production using the main riv-
ers such as Tartar, Bazarchay, Hakari and their tributaries 
are considered. Existing hydroelectric power plants are 
mainly located in Tarter, Lachin and Kalbajar regions.

Preparations are already underway for the start of 
repair work at some small hydropower plants. The 8 
megawatt Gülabird hydropower plant located on the 
Hekari river in Lachin district has already been put 
into operation.

The energy supply of the liberated territories will 
be provided by wind, solar and water energy sources. 
Creation of “green energy” zone in Karabakh will 
become the main source of energy supply of the region.

“Green zone” is a set of renewable energy sources. 
As mentioned above, exempted land has potential for 
all three types of renewable energy sources. Zangilan, 
Fuzuli and Jabrayil regions are suitable areas for using 
solar energy.

Foreign investors are also interested in renewable 
energy sources. Therefore, a number of large projects 
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smart education, healthcare system, and distance edu-
cation, every village will not have the traditional medi-
cal centers and school infrastructure. Of course they 
will. However, to make it more efficient, the said can 
be applied remotely to get better health and educa-
tion service within a given period of time. Residents of 
“Smart Village” will benefit from the services of pro-
fessional doctors and teachers using high-speed inter-
net and remote services [20].

The third is the production process. There are 
enterprises and factories in our country that use quite 
advanced technologies in production. As a result of 
the application of these technologies in the villages, 
the production will be high here as well. A farmer can 
consume what he produces, sell it as a raw material, 
or sell it as a product. Using innovative technologies 
in the production process will produce more efficient, 
cheaper and export-oriented products in accordance 
with standards.

The fourth component is “smart agriculture”, 
which is not new to the country. Because many farms 
use the “smart garden” system when growing vegeta-
bles and fruits. However, as an important component 
of life, the “smart village” project, as we mentioned, 
will be implemented from scratch for the first time in 
the villages of Agali 1, Agali 2 and Agali 3.

The fifth component is related to energy, because 
more sunny hours in Zangilan allow to use solar 
energy as an alternative energy source. There are also 
hydroelectric resources in the region.

It should be noted that the residents’ issues 
related to technological training have been practically 
resolved: their knowledge and skills will be increased 
before they move to the village, and after returning to 
the village, this issue will be kept in focus. They will 
expand their knowledge through training.

Implementation of the “Smart City” and “Smart 
Village” projects is the need of the hour and an indica-
tor of development. Representing a modern and revi-
talized lifestyle, these types of projects are based on a 
number of goals: normal, meaningful living, modern, 
science-based production, exemplary social services, 
smart and thought-out agriculture, use of alternative 
energy sources [21].

The President of the Republic of Azerbaijan Ilham 
Aliyev signed the relevant decree on the development 
of the concept of “Smart City” and “Smart Village” on 
April 19, 2021 [22].

The decree on the approval of the I State program 
on the Great Return to the liberated territories of the 
Republic of Azerbaijan was signed on November 16, 
2022 [23].

Liberation of our lands from occupation is the 
beginning of a new era in our modern history. After 
that, the development and construction processes in 

governance. In such a situation, there is a need to use 
more innovative methods in management.

Integration of information communication tech-
nologies into urban operations developed the concepts 
of telecommunications, information city, and digital 
city. The IoT concept then laid the foundation for 
smart cities that intelligently support city operations 
with minimal human interaction. The smart city has 
emerged to solve the problems arising from urbaniza-
tion and exponential population growth [18].

However, the smart city concept is still evolving 
due to technological, economic and governance bar-
riers and is not widely adopted worldwide. By con-
sidering the essence of smart cities, a brief overview 
of smart cities, their features and real-life applications, 
one can make an opinion about their capabilities and 
efficiency.

The term “smart village” is not new for Azerbaijan. 
A few years ago there was a small project in agricul-
ture that included a Smart Village component.

The pilot project to be implemented in the First, 
Second and Third Agali villages of the liberated 
Zangilan district combines five main components 
and is called the foundation of the “Great Return” 
(Figure 1.1).

First, the way of life of these villages will be 
through smart technologies. Today, most people in cit-
ies, including villages, use smart technologies, artificial 
intelligence has already been integrated into all areas 
of our lives. One of the components of a smart village 
is the comprehensive use of these technologies in life. 
It covers everything from everyday smart home moni-
toring to smart facial recognition, security systems and 
electric vehicle usage [19].

The second component is social services. Two hun-
dred houses will be built in this area, as well as modern 
schools, kindergartens, polyclinics and electronic man-
agement centers. All residential buildings, social facili-
ties, administrative and public catering, processing, 
agriculture, production enterprises will be provided 
with alternative energy sources.

It is important to take advantage of the health and 
education systems to lead a more comfortable and 
enjoyable life. Because for a person to be formed, he 
must be healthy. This does not mean that if we apply 

Figure 1.1.  Components of the “Smart Village” project 
to be implemented in the First, Second and Third Agali 
villages of Zangilan.

Source: Author.
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Active work is being done in various directions 
in Zangilan. The Master Plan of Zangilan city has 
been approved, large funds have been allocated for 
the reconstruction of city infrastructure, and several 
projects are currently being implemented in this direc-
tion. It should also be noted that the construction of 
the Horadiz-Zangilan-Aghband railway is of great 
strategic importance. The construction of this railway 
is of great importance for both the arrival of citizens 
and the transportation of goods to the liberated lands. 
Railways and highways are also expected to pass 
through here. The Zangilan-Horadiz highway, distin-
guished by its strategic importance, will have a total 
length of 124 kilometers and will consist of 6 lanes. 
Zangilan, an important transport hub, is located on 
the transport corridors. Therefore, the construction of 
Zangilan International Airport is very important for 
the development of this region [27].

In total, 41 families (201 people) relocated to Agalı 
village, which was built according to the “smart vil-
lage” concept, in the first stage, were provided with all 
conditions.

Residents living in Agali are provided with high-
quality houses equipped with “smart” technologies. 
The employment, social, educational and medical 
issues of the population who will live here are solved 
by relevant institutions.

Of course, every resident of “Smart village” will 
be provided with a job. The creation of all guarantees 
here will not only make human life meaningful, but 
also increase the efficiency of work and services.

One of the factors evaluating the “smart village” is 
the “smart agriculture” aimed at the modern manage-
ment and development of the agricultural sector.

Application of modern technologies, science, 
advanced experience in agriculture means, first of all, 
facilitation of manual labor, increase of productivity, 
increase of labor efficiency and quality, production of 
competitive products—improvement of people’s living 
conditions. Undoubtedly, the conditions created in our 
villages will allow the creation of large farms, indus-
trial parks, microdistricts, and the creation of condi-
tions for the production of high-quality products.

Scientists and specialists who collect data in a single 
center continue experiments. In general, it is possible 
to group the “smart” technologies applied in the agri-
cultural sector of the world in several directions. The 
most important of these is the application of a large 
amount of knowledge and information. The judicious 
use of data helps in better decision-making, leveraging 
existing practices and efficient productivity. Another 
important direction is precision agriculture. Due to the 
excellent control mechanism, correct decision-making 
is ensured. With the initial application of these two 
directions, productivity in certain areas of agriculture 

Azerbaijan took a new dimension. One of the priority 
directions at this stage is the restoration of Karabakh 
and Eastern Zangezur, ensuring the return of former 
internally displaced persons to their native lands [24].

Within the framework of the adopted Great Return 
program, settlements that meet the requirements of 
modern urban planning, new roads built at the high-
est level and various infrastructure facilities are being 
built in Karabakh and East Zangezur. In particular, 
infrastructure restoration works are being successfully 
carried out in the territory of Zangilan district. It is 
no coincidence that life has returned to Zangilan. The 
return of IDPs to the territories freed from occupation 
started from this district. Thus, the return of former 
IDPs to Agali village, which was rebuilt on the basis of 
the concept of “smart village” in the region last year, 
was ensured [25].

Today, the streets of Agalı village have achieved 
comfort and safety by applying “smart” lighting meth-
ods, which also allows saving. Solar panels are installed 
here, ecological houses are being built. The construc-
tion of a hydroelectric power station on the Hekari 
river is of great importance in providing the village of 
Agali with constant energy. Small and Medium Busi-
ness Development Agency, State Agrarian Develop-
ment Center, ASAN service, DOST service created in 
this village make access to government services even 
easier for residents.

The second “smart village” is Devletyarli village 
of Fuzuli. Currently, the construction works for coex-
istence in the villages that are close to each other are 
being continued at full speed. Initially, 450 houses 
will be built in the village of Devletyarli, this village 
is distinguished by its large size. Dovletyarli village is 
located near the Kondalanchay reservoir. The position 
of this village allows the development of fishing here. 
The use of water energy in the hydropower station is 
important in the energy supply of Agalı village. The 
energy supply of Dovletyarli village will be provided 
through solar panels that will be built on a 50-hectare 
area. Bash Garvand village with an area of 470 hec-
tares of Aghdam region is planned as the next settle-
ment within the “Smart Village” project. It is planned 
that 917 families will be resettled in the first phase, and 
600 in the next phase [26].

In connection with the implementation of the first 
pilot project in Agalı village of Zangilan district within 
the framework of the “Great Return” program, the 
continuous expansion of the village, the construction 
of additional houses and the diversification of infra-
structure projects are currently planned. Agali smart 
village is one of the most modern villages in the world. 
Zangilan has a special role in the process of turning 
Karabakh into a “green energy” zone. Solar energy has 
great potential in Zangilan.
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It is also clear that experts are needed for the con-
struction of a “smart” city or village in Azerbaijan. 
Israeli companies have made great achievements in this 
field and are implementing similar projects all over the 
world. It is no coincidence that in 2014, Tel Aviv was 
awarded the title of “The Smartest City in the World”.

Initiatives to roll out smart cities and villages are 
supported by the European Union. Countries that are 
part of the Association of Southeast Asian Nations, 
especially Singapore, are seriously interested in the 
concept of smart cities. In this regard, they even sur-
passed many Western countries.

In densely populated countries such as China and 
India, there is an increasing focus on smart cities based 
on modern technologies. Countries like USA, Canada 
and Australia have also achieved great success in this 
concept.

The world’s largest companies such as “Cisco”, 
“Schneider Electric”, “IBM” and “Microsoft” are par-
ticularly active in improving the concept of “smart 
city”.

In general, the concept of smart cities and villages is 
based on the realities of the modern world and allows 
management using modern technology. Barcelona, 
named the world’s smartest city in 2015, hosts the 
annual Smart City Expo World Congress, according 
to the Juniper Research Center. At the event, the latest 
technologies of companies working on the implemen-
tation of the smart city concept are presented.

In 2001, Egypt turned to the concept of a smart vil-
lage. For this, a certain area near Cairo was allocated, 
and in a short time the “smart village” turned into a 
great business center. Currently, the area has become 

in Azerbaijan has increased. As productivity increases, 
so does the demand for “smart” agriculture. New tech-
nologies are applied in the field of animal husbandry 
and irrigation of agricultural fields. This, in turn, leads 
to a reduction of costs in the agricultural sector of 
Azerbaijan, a more economical use of resources and 
an increase in productivity [28].

“Smart village” is formed in such a place where there 
is access to many resources, and it should be considered 
that this place is close to other regions and cities in terms 
of logistics. If so, the “Smart Village” project will step 
towards becoming even more successful.

In the international experience, the concept of 
“Smart village” is intended to create new economic 
opportunities in rural areas and to solve the main 
problems of the rural population. “Smart village” tech-
nology means digitization, thinking beyond the village 
environment, a new format of cooperation between 
the village and surrounding regions.

In “smart villages”, the processes of implemen-
tation of development goals in remote areas can be 
observed through “smart” technology. Through this 
model, the efficiency and safety of social services 
increases, financial costs decrease, and efficient man-
agement is ensured.

As we mentioned, “Smart Village” projects are 
implemented in different countries of the world. The 
main goals in the implementation of these projects 
are to prevent the flow of people from the village to 
the city, to create an opportunity for residents to earn 
income in the village, and to ensure their easy access to 
public services.

Projects such as “Smart village” created with the 
support of “Vodafone” in Turkey, “Villic Kazakhstan” 
in Kazakhstan, “Smart village” in Rwanda, “Autono-
mous smart village” in Ukraine, and “Smart village” 
in Germany have been implemented. Smart trade and 
logistics, smart energy methods used in these projects 
have an important role.

If “smart village” technologies are applied in the 
territories freed from occupation, the creation of the 
“circle of decline” shown in Figure 1.2 can be avoided 
[29]:

The development and implementation of such pro-
gressive projects are directly aimed at improving the 
material well-being of citizens.

“Smart” technologies allow to solve problems 
quickly. The main goal is to achieve maximum effi-
ciency in urban or rural management using modern 
technologies. That is, in real time, all information 
about the city or village is gathered in a certain center, 
and based on this information, effective measures are 
taken according to the requirements of the situation. 
This method has been on the world agenda since 2000. 
More and more countries are trying to use this method.

Figure 1.2.  Circle of decline.

Source: Author.



6  Applications of Mathematics in Science and Technology

The infrastructure of Karabakh and Eastern Zange-
zur is being rapidly restored. Roads are being rebuilt 
here, and reliable energy and water supply is being cre-
ated for liberated areas.

Until now, the implementation of a number of infra-
structure projects covering various directions has been 
completed. These projects serve the revival of Kara-
bakh and East Zangezur and sustainable settlement of 
the population. The implementation of such projects 
based on the concepts of “smart village” and “smart 
city” creates favorable conditions for the transforma-
tion of those areas into a highly developed region.

4. � Conclusions
The experiences of “Smart Village” projects are con-
stantly being studied. Based on the existing experience 
and new research approaches, it can be noted that con-
sidering the diversity of rural areas, smart rural devel-
opment should be applied together with the approach 
based on the characteristics of the place. Starting the 
reconstruction works in the destroyed areas from 
scratch with the application of the latest technologies 
will allow efficient operation in such areas without the 
need for long-term improvement works, although the 
amount of the costs involved is high. All this suggests 
that it is more appropriate to apply the “Smart Vil-
lage” concept in the mentioned areas.

Thus, the concept proposed to be applied in the men-
tioned territories of Azerbaijan freed from occupation 
can be considered the most effective concept, the recon-
struction with the application of the latest technologies in 
these territories will allow for long-term operation with-
out the need for improvement works. The reconstruction 
of our destroyed areas on the basis of projects based on 
the concept of “Smart Village” will have a positive effect 
on the entire region.
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