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Abstract. This study explores the development and application of machine 
learning (ML) techniques to enhance the efficiency of logistics operations in the con-
text of smart cities. Focusing on clustering methods and shortest path algorithms, the 
research aims to optimize courier delivery logistics in Astana, Kazakhstan. The study 
integrates K-means clustering and Dijkstra’s algorithm to address challenges in urban 
logistics, providing actionable insights into route optimization, resource allocation, and 
operational scalability. By leveraging geospatial data and advanced clustering meth-
odologies, this research offers a framework for improving logistics operations while 
contributing to broader smart city goals. Experimental outcomes prove the efficiency of 
the suggested method: K-means clustering and Dijkstra algorithm worked on the routes 
enablement and decreased the operation time. In particular, K-means took 1.12 seconds 
and Fuzzy C-means indicated a higher speed in clustering of 0.023 seconds. Dynamic 
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visualization, optimization of delivery routes within logistic clusters was the couple use 
of the K-means and the Dijkstra routing that was used to make decision-making and 
minimize the travel distances.
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Аннотация. Бұл зерттеу “ақылды қалалар” контекстінде логистикалық 
операциялардың тиімділігін арттыру үшін машиналық оқыту (ML) әдістерін 
әзірлеу мен қолдануды зерттейді. Кластерлеу әдістеріне және ең қысқа жол 
алгоритмдеріне назар аудара отырып, зерттеу Қазақстанның Астана қаласында 
курьерлік жеткізу логистикасын оңтайландыруға бағытталған. Зерттеу 
маршруттарды оңтайландыру, ресурстарды бөлу және операциялық ауқымдылық 
туралы нақты түсінік бере отырып, қалалық логистикадағы мәселелерді шешу 
үшін K-means кластерлеуін және Дейкстр алгоритмін біріктіреді. Геокеңістіктік 
деректерді және кластерлеудің озық әдістемелерін пайдалана отырып, бұл зерттеу 
“ақылды қалалардың” кеңірек мақсаттарына қол жеткізуге ықпал ете отырып, 
логистикалық операцияларды жақсарту үшін негіз ұсынады. Эксперименттік 
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нәтижелер ұсынылған әдістің тиімділігін дәлелдейді: K-means кластерлеуді 
білдіреді және Дейкстр алгоритмі маршруттарды қосу кезінде айтарлықтай жұмыс 
істеді және жұмыс уақытын қысқартты. Атап айтқанда, K-means 1,12 секундты 
алды, ал Fuzzy C-means кластерлеудің жоғары жылдамдығын 0,023 секундты 
көрсетті. Динамикалық визуализация, логистикалық кластерлердегі жеткізу 
маршруттарын оңтайландыру шешім қабылдау және жол жүру қашықтығын 
азайту үшін пайдаланылған K-means мен Дейкстр маршруттауының жұптық 
қолданылуы болды.

Түйін сөздер: машиналық оқыту, логистиканы оңтайландыру, ақылды 
қала, K-means кластерлеу, Дейкстр алгоритмі, маршруттардың тиімділігі, 
географиялық ақпараттық жүйелер (ГАЖ), қала құрылысы, көлікті басқару
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Аннотация. Это исследование посвящено разработке и применению 
методов машинного обучения (ML) для повышения эффективности логистических 
операций в контексте умных городов. Основное внимание в исследовании 
уделяется методам кластеризации и алгоритмам кратчайшего пути, а также 
оптимизации логистики курьерской доставки в Астане, Казахстан. Исследование 
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объединяет кластеризацию K-means и алгоритм Дейкстры для решения задач 
городской логистики, предоставляя полезную информацию об оптимизации 
маршрутов, распределении ресурсов и масштабируемости операций. Используя 
геопространственные данные и передовые методологии кластеризации, это 
исследование предлагает основу для улучшения логистических операций, 
способствуя при этом достижению более широких целей умного города. 
Результаты экспериментов подтверждают эффективность предложенного метода: 
кластеризация по K-means и алгоритм Дейкстры значительно улучшили работу 
с маршрутами и сократили время работы. В частности, K-means заняло 1,12 
секунды, а Fuzzy C-means показало более высокую скорость кластеризации – 
0,023 секунды. Динамическая визуализация и оптимизация маршрутов доставки 
в логистических кластерах – это совместное использование K-means и алгоритм 
Dijkstra, которые использовались для принятия решений и минимизации расстоя-
ний в пути.

Ключевые слова: машинное обучение, оптимизация логистики, умный 
город, кластеризация K-means, алгоритм Дейкстры, эффективность маршру-
тов, географические информационные системы (ГИС), городское планирование, 
управление транспортом
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Introduction.
In today’s globalized world, coordination systems play a key part in guaran-

teeing proficient transportation of merchandise. This segment may be a foundation for 
both residential and worldwide exchange, and its significance has expanded due to the 
issues that have emerged amid the COVID-19 widespread (Barabási et al., 2004). These 
challenges have highlighted the pressing have to make coordination frameworks that 
combine unwavering quality, adaptability and tall productivity. Such frameworks are 
critical for the quick conveyance of merchandise, keeping up financial soundness and 
expanding strength to worldwide stuns. The logistics systems in the modern environ-
ment are not limited to pre-conditioning the operational continuity only but should also 
help the decision-makers to act in a flexible and delays-free reaction to the changes. 
These frameworks are fundamental to the speedy transportation of items, maintains fi-
nancial viability, and grows might to global shivers. As cities ended up “smart cities”, 
errands and openings emerge for optimizing coordination forms, particularly through 
the development of ideal courses for coordination companies and dispatch administra-
tions (Bezdek et al., 2020). This process involves the absorption of artificial intelligence, 



13

INTERNATIONAL JOURNAL OF INFORMATION AND COMMUNICATION TECHNOLOGIES 2026. Vol. 7. Іs. 1 (25). INTERNATIONAL JOURNAL OF INFORMATION AND COMMUNICATION TECHNOLOGIES 2026. Vol. 7. Іs. 1 (25).

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 
International License

IoT and big data analytics into urban logistics to act in accordance with rising needs and 
infrastructural limitations. Astana, the capital of Kazakhstan, may be a prime illustration 
of such urban change, advancing into an energetic center of financial and innovative 
improvement. The urban demography and the expanding numbers of the city population 
necessitated by the ever-increasing business activity and functions requires a change in 
approach to the automatic control logistics modelling that is intelligent enough to adjust 
to the changing forces in urban environments.

The urban landscape of Astana is characterized by its rapid growth and increas-
ing complexity, necessitating the adoption of innovative logistics and transportation 
strategies. The city has a serious logistic issue connected with traffic jam, space dis-
equilibrium in service delivery, and absence of comprehensive digital infrastructuring. 
The city’s trajectory towards becoming a smart city makes it an exemplary model for 
applying the unsupervised ML techniques to improve logistics operations’ efficiency 
(Bradley et al., 1998). This further qualifies Astana as a research topic as well as a place 
to test scalable smart logistics technology which would subsequently be applied to the 
other urban settings of Kazakhstan and Central Asia.

The objectives of this research are carefully designed to address the intricacies of 
enhancing logistics efficiency in an urban context. These objectives include:

1. Extensive Analysis and Assessment of Routing Efficiency Techniques: This 
requires a careful investigation of current coordinations industry approaches pointed at 
moving forward directing viability. With the assistance of a wide extend of sources, this 
examination looks for to supply a strong hypothetical system for the consider.

2. Identification and Exploration of Routing Efficiency Challenges: The inves-
tigate will examine the challenges to accomplishing high directing productivity inside 
Astana’s urban system. This examination will consider different components, counting 
activity clog, framework imperatives, and the spatial dissemination of conveyance fo-
cuses.

3. Formulation of Strategic Solutions to Enhance Routing Efficiency: Leveraging 
the knowledge from the explanatory stage, the research will propose imaginative tech-
niques pointed at overcoming the distinguished challenges. This activity will include 
the vital application of K-means and C-means algorithms to plan directing arrangements 
customized to the special logistics and messenger benefit scene of Astana.

4. Adoption of Global Best Practices within the Local Context: The research will 
undertake comparative investigation of worldwide best practices in logistics routing, 
pointing to distinguish and adjust procedures that are significant and implementable in 
Astana. This comparison is vital to guaranteeing that the proposed arrangements are 
informed by successful practices.

5. Development of a Predictive Model for Efficient Routing: The result of this 
research will be the creation of a prescient demonstrate competent of precisely distin-
guishing the foremost productive courses for logistics and courier services in Astana. 
This model will coordinate different parameters, counting real-time activity informa-
tion, vehicle capacities, and delivery plans, to powerfully optimize delivery routes.
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This paper centralizes the application of clustering algorithms, particularly 
K-means and C-means, as tools to tackle Astana’s logistical challenges. These algo-
rithms provide a sophisticated means of analyzing complex datasets, facilitating the 
identification of routing strategies that maximize efficiency and scalability (Bouhmala, 
2016). The application of these algorithms marks a pivotal advancement in addressing 
urban logistics complexities, offering actionable insights to improve routing efficiency 
and operational effectiveness.

 Materials and methods.
1. The Mechanics of K-means Clustering
The K-means clustering algorithm arranges a collection of objects so that those 

in the same group (or cluster) are more similar to one another than to those in other 
groups (Christopher et al.,). It is especially helpful in the field of logistics in smart cities, 
where it may assist in allocating resources and optimizing routes according to supply 
and demand trends.

Each data point is assigned to the nearest centroid, determined by the Euclidean 
distance, in the first stage of the K-means algorithm. After then, centroids are recalcu-
lated using the newly created clusters during the centroid update phase (Cohen et al., 
2014). This cycle of assignment and update repeats until the cluster memberships stabi-
lize or a set number of iterations are completed (Cormen et al., 2019).

Fig. 1. Depiction of K-means Clustering

2.  Fuzzy C-means Clustering
Fuzzy C-means clustering falls into the category of objective function algo-

rithms, which are designed to minimize a specific error metric (Dijkstra, 1959). This 
method is distinguished using ‘c’, representing the number of clusters or features, and 
employs fuzzy logic, simplifying the approach to fuzzy. The technique utilizes a fuzzy 
membership function that assigns a degree of belonging to each data point across vari-
ous clusters, like estimating pixel probabilities in image analysis (Dunn, 2019).

To start the Fuzzy C-means Clustering process, first define the number of clusters 
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‘c’, which can range from 2 to a predefined upper limit ‘cn’. Choose a fuzziness param-
eter ‘m’ to set the level of cluster fuzziness. Initialize the partition matrix U(0) with ini-
tial membership degrees and label the beginning of the sequential clustering operations 
(Glaeser, 2019).

Fig. 2. Illustration of Clustering with the Fuzzy C-means

To calculate the center vector Vij for each cluster, use the following formula:

Here, μ_ik represents the membership degree of the k-th data point in the i-th 
cluster, x_kj is the j-th attribute of the k-th data point, and m is the fuzziness exponent 
that weights the influence of each data point’s membership degree on the cluster center 
(Harary, 2018).

The distance compute matrix D[c,n] measures the Euclidean distances between 
each data point and the cluster centers:

3. Graph Theory
The study of graphs, which are abstract representations that depict relationships 

and interactions between different entities, is the main emphasis of graph theory, an 
important area of mathematics. A set of vertices V and a set of edges E make up a graph 
G = (V, E). While edges signify the links or interconnections between these things, ver-
tices indicate discrete entities (Jain, 2019). Graphs can be grouped according to their 
characteristics. Bidirectional interactions between vertices are indicated by undirected 
graphs (Lee, 2006), which feature edges without direction. On the other hand, directed 
graphs, also known as digraphs, have edges that point in particular directions, signifying 
one-way links. In contrast to unweighted graphs, which treat all edges equally, weighted 
graphs provide edges numerical values, such as costs, distances, or other metrics (Miy-
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amoto, 1997).
4. Dijkstra’s Algorithm
Dijkstra’s algorithm could be an essential method in graph hypothesis, broadly 

utilized to decide the foremost proficient hubs in a chart, such as on street systems (Pal, 
1995). The algorithm operates on a graph G = (V, E), where V represents the vertices and 
E the edges. The process begins by initializing the tentative distance for each vertex: the 
source vertex has zero, while all other vertices are initially assigned a distance of infini-
ty. All vertices are marked as unvisited, and the source vertex is set as the current vertex. 
The algorithm then iteratively examines the unvisited neighbors of the current vertex, 
updating their tentative distances based on the shortest known path. Once all neighbors 
are processed, the vertex that is currently marked as visited will now be the one with the 
smallest tentative distance selected. This cycle continues until all vertices are visited or 
the smallest tentative distance among the unvisited vertices becomes infinite (Yu et al., 
2024).

  

Fig. 3. Visualization of Dijkstra’s algorithm

Results and discussion.
Data Collection
A comprehensive dataset compiled on various companies, which includes their 

precise geographical coordinates (i.e., longitude, latitude), business classifications, and 
district placements. These information focuses were sourced with fastidious care from 
2GIS to guarantee their exactness and completeness. Essential objective in collecting 
this dataset is to utilize it as a foundational asset for creating ML calculations that can 
optimize logistics forms. The arranges (i.e., longitude, scope) are crucial for any geo-
spatial investigations and for understanding assignments related to directing and geolo-
cation. The district location provides additional context and allows for consideration of 
regional characteristics when making logistics decisions. The type of business allows 
for the classification of companies by industry and activity type, which is necessary for 
analyzing industry trends and resource planning. Each entry in the dataset is intricately 
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detailed, including business types for industry categorization, essential coordinates for 
geospatial analyses, and district locations for contextual understanding in logistic deci-
sion-making. This dataset spans a multitude of companies, providing a robust founda-
tion for constructing and refining predictive models, streamlining delivery routes, and 
formulating strategies to elevate overall business process efficiency within the logistic 
cluster an interconnected network of enterprises offering a diverse range of logistics 
services.

Moreover, the data set is important in the deployment of spatial clustering algo-
rithms because it gives high geolocation resolution. This has been made possible by the 
availability of accurate coordinates thus allowing accurate clustering of any logistics 
facility and location of services with real-world geography being the basis of the model 
outputs. Also, it is possible to complement the dataset with the temporal characteris-
tics, including peak delivery time, seasonal demand fluctuations, and business working 
hours, which allows logistics planning to be more dynamic and responsive. Such a tem-
poral-spatial combination is particularly necessary in the process of creating time-sen-
sitive machine learning solutions that will be able to respond to varying circumstances 
in the city. The fullness of the dataset also would allow its use with multi-objective op-
timization problems, and trade-offs between distance, delivery time, and resource avail-
ability may be investigated. This would be very useful in city logistics operations where 
the decisions must compromise between being cost-effective or deliver good service. 
As an enhancement in the future this dataset can be tied with real time API feedbacks 
like traffic information, weather and schedule of events available to the public to make 
the system more contextually intelligent. Besides, it demonstrates the scalability of a 
similar template to other cities that desire to use their ML-based logistics optimization 
systems. Based on both extensibility and precision of this dataset, it will be useful both 
in the long-term operations and academics studies on urban informatics and smart city 
logistics.

Data Visualization
Following the meticulous collection and compilation of a dataset on various 

companies within Astana, transitioned to transform this dataset into a visually interpre-
table format. This step was crucial for both simplifying complex data and facilitating 
detailed geographic analyses. To achieve this, ‘folium’ library was utilized to create an 
interactive map that visually represents each company’s geographical positioning along 
with its business specifics. Clarity, interactivity, and analytical value principles were 
used during the visualization process. Graphical display is important in the conversion 
of raw coordinates to practical information in spatial data. Using the power of folium, 
the users can now examine the business environment of Astana interactively in a man-
ner that cannot be achieved with either a table or a map. The mentioned maps could be 
used to support the decision making of logistic managers, urban planners as well as re-
searchers, and help in defining the geographic clusters, geographies with compromised 
service, and delivery coverage optimization.
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The map was initiated with a central focus on Astana. This central positioning on 
the map is essential as it provides a geographical context, helping to interpret spatial re-
lationships between the data points. Such a visual frame is instrumental for stakeholders 
who rely on geographic layouts for strategic decision-making.

For additional usability, the map could be set to contain zoom, tailoring the map 
tiles, and layer selectors, which allow the filtering by business type or a district. The 
features give a multi dimensional image of the dataset thereby facilitating more detailed 
studies. To illustrate, the user can segregate a group of logistic firms in particular dis-
tricts or can study the white spaces on the peripheral regions. At the same time, since 
business metadata is integrated in marker tooltips, this provides immediate access to 
company data without leaving the visualization and makes the experience very smooth.

Fig. 4. Visualization of a folium map

‘CircleMarker’ tool within ‘folium’ was used to visually mark each company on 
the map, which allows for the creation of distinct, circular markers. Each data point is 
represented by a blue circular marker on the map, plotted based on its coordinates. These 
markers are designed to enhance visibility and uniformity. They also embed crucial in-
formation such as business type and district within their popup and tooltip, making the 
map not only informative but interactive. The resulting map is a dynamic visualization 
tool that displays the spatial distribution of businesses across Astana.

Spatial Data Analysis and Visualization Techniques
Data clustering using the K-means algorithm was implemented and visualized 

the results on a map. The data was divided into 3 clusters. Adding a column of clusters 
to the DataFrame (df). Next, we have a df containing Latitude and Longitude columns 
with the coordinates of the data points. The fit predict method of the K-means object is 
called. The fit predict method accomplishes two tasks:
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Fig. 5. DataFrame

Fits the model to the data.
Predicts the closest cluster each sample in the data belongs to.
The resulting DataFrame (df) will have a new column named Cluster that indi-

cates the cluster to which each data point belongs.
Trains the K-means model on the latitude and longitude data from ‘df[’Latitude’, 

’Longitude’]’.
Predicts clusters for each data point and stores the results in a new Cluster col-

umn in the same ‘df’.
The Cluster column will contain integers from 0 to 2, where each number corre-

sponds to the cluster to which the data point belongs. The execution time of each algo-
rithm was given in Table 1. Even though Fuzzy C-means demonstrated a significantly 
lower execution time compared to K-means, this result is primarily attributed to imple-
mentation-specific factors and dataset characteristics rather than algorithmic superiority. 
The dataset used in this study is low-dimensional and moderately sized, allowing Fuzzy 
C-means to converge rapidly with minimal iterations. Contrary, the K-means implemen-
tation includes additional computational overhead related to initialization strategies and 
convergence checks. From a practical perspective, the observed time difference does 
not have a significant impact on real-time logistics systems, as clustering is typically 
performed offline or periodically, while real-time performance is constrained by routing 
algorithms and traffic-aware graph processing.

Table 1 – Execution time
Algorithm Execution time (in seconds)
K-means 1.119977397918701
Fuzzy C-means 0.022998571395874023

            K-means with Dijkstra’s Algorithm
The K-means algorithm from the scikit-learn library with a few clusters of 3 was 

initialized. This number represents the groups into which logistic objects will be orga-
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nized based on their geographic coordinates. For visualization, each logistics facility is 
marked on an interactive map with a circle colored according to its cluster assignment. 
This not only aids in visual differentiation but also enhances strategic decision-making 
about resource allocation. Dijkstra’s algorithm was also used to optimize routes in the 
urban environment of Astana. Using the OSMnx library, a graph of the Astana road net-
work was constructed and applied Dijkstra’s algorithm to determine the shortest paths 
between different logistic nodes.

These two algorithms, K-means and Dijkstra, when combined form a synergistic 
effect, where a whole spatial analysis and optimization of the path could be performed 
properly. The advantage of the clustering process is that it allows the cluster of facilities 
within shorter distances to be found and long distance journeys to and fro are limited and 
route planning can be done at local levels within each cluster. This reduces the amount of 
fuel used and the time of operation as well as efficiency of the delivery cycles. Also, the 
dynamic aspect of the Dijkstra algorithm permits its application to the real-world incon-
sistencies in traffic and constraints which is important in the urban environment where 
there are fluctuations in road loading and road availability. The usage of OSMnx library 
extends the real-world applicability of the model with the ability to use real-world geo-
graphical and infrastructural information provided in the OpenStreetMap. This makes 
sure that the results of the calculation are valid to the real road network of Astana and 
can be applied in the direct case of real actions of logistics. Further, stakeholders can 
easily navigate through various clusters and visualise an optimal path in a familiar user 
interface with the interactive map that has been created in HTML format. The usage of 
this visual interface is especially helpful when working with the decision-makers who 
are often not technically trained in data science and need clean actionable insights. The 
map includes hover-based tooltips, and cluster specific legend, more insights into the 
spatial network and routing connections are possible. Future enhancements could be the 
integration of real-time traffic through API calls as well as vehicle specific constraints 
using payload, fuel type or emission type. Altogether, even such a simple application 
demonstrates the potential of machine learning and graph theory coming together to 
make logistics management an efficient, smart, and data-driven environment.

The code combines the K-means clustering results and the optimized routing 
paths on an interactive map, which is saved as combinedmap.html. This visualization 
tool assists stakeholders in making informed decisions by providing an interactive view 
of logistical data and routing information. The obtained clustering results (Figures 6a 
and 6b) reveal a meaningful spatial and functional segmentation of Astana’s urban struc-
ture. The first cluster corresponds to the central business districts characterized by high 
object density and a prevalence of office and service-oriented enterprises, which require 
high-frequency, time-sensitive logistics. The second cluster represents residential and 
mixed-use areas with a dominance of retail and consumer services, reflecting moderate 
and predictable delivery demand. The third cluster is associated with peripheral indus-
trial and logistics zones, where warehouses and large-scale facilities are concentrated, 
prioritizing distance and cost efficiency. The alignment between spatial clusters and 
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business types confirms that the applied clustering methods capture the functional-eco-
nomic geography of the city rather than performing purely geometric partitioning.  Fig-
ure 6 (d) will provide a visual representation of data clustering using K-means with 
centroids and a route constructed using Dijkstra’s algorithm on an interactive map.

    
   (a) K-means;                                                                    (b) Fuzzy C-means;

      
                  (c) Dijkstra’s Algorithm;                                                (d) K-means and Dijkstra’s algorithm.

Fig. 6. Algorithms on the Map

Conclusion.
The primary objective of the paper was to enhance the logistics efficiency in 

Astana by developing and implementing a ML model. This objective was accomplished 
through the application of K-means clustering and Dijkstra’s calculation, which togeth-
er optimized courses and progressed the administration of logistics. The inquiry start-
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ed with a comprehensive audit of the vital part and affect of transportation logistics 
clusters in supply chain administration. This included an examination of the centrality 
of logistics clusters, their affect on industry flow and territorial advancement, and the 
challenges confronted in transport logistics operations. The part of mechanical clusters 
in cultivating little trade development and productivity, especially within the setting 
of Astana city. To address the distinguished challenges, different strategies for making 
transport foundation choices were assessed, counting the mechanics of K-means and 
Fuzzy C-means clustering calculations and the application of chart hypothesis and Dijk-
stra’s calculation. The dataset for this work was collected, including geological arrang-
es, commerce classifications, and area situations of different companies in Astana. This 
information shaped the establishment for creating the ML models. The comes about area 
point by point the information visualization procedures utilized, counting the utilize 
of the ‘folium’ library to make intuitively maps, and the usage of K-means and Fuzzy 
C-means clustering calculations to recognize ideal areas for logistics offices. Dijkstra’s 
calculation was utilized to optimize courses inside the urban environment, progressing 
the productivity of logistics operations. The application of these calculations illustrated 
an outstanding enhancement in logistics operations, contributing to Astana’s improve-
ment as a smart city. The use of K-means clustering improved asset arrangement over 
the city, whereas Dijkstra’s calculation made strides course arranging, subsequently de-
creasing travel times and operational costs. Along with a technical implementation, the 
research also concerned the real applicability of smart logistics structures in real-life 
urban environments. In the case of the developed models, it is possible to adjust them 
to different city sizes; also, they can be applied in other cities with similar logistical pe-
culiarities. Such flexibility assures wider applicability and sustainability of the intended 
solutions. One more remarkable input of the study is related to its multidisciplinary 
contributions, as the theory is based on the intersection of urban planning, artificial 
intelligence, and transportation engineering solutions to the complex logistic problems. 
The outcome of the research can be used by stakeholders such as municipal officials, 
logistic firms, data analysts who want to achieve effective and green strategies in city-
freight transportation. Another benefit of incorporating machine learning algorithms in 
logistics is its paving the way to environmentally-sound decision-making, i.e., lowering 
the level of carbon emissions generated by optimizing routes and clustering-based con-
solidation of the delivery services. Moreover, interactive maps created using geospatial 
visualization tools, e.g., Folium, do not only improve spatial distribution understanding 
but also facilitate adequate decisions by the city government. They allow the better use 
of the resources by enabling them to locate areas with a high demand, bottlenecks, and 
underutilized areas with the assistance of these maps. Lastly this study highlights the 
role of smart city infrastructure in the realisation of United Nations Sustainable Devel-
opment Goals (SDGs) especially in the areas of sustainable cities and communities, 
innovation, and climate action. As the proposed methodology would address both the 
efficiency of operation and the sustainability of environment, this will make Astana an 
example of how the digitalization of urban logistic processes should be organized
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