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Abstract: The paper covers the main provisions of the 

processes for transformation of cities logistics infrastructure 

through the analysis of publication activities of scientists in the 

field of city logistics and analysis of changes in the relation to the 

cities logistics infrastructure by the interested participants of 

urban systems. The possibilities of interests congruence with the 

help of digital tools are considered. 
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I. INTRODUCTION 

Modern research in the field of city-logistics and urban 

infrastructure mainly comes down to solving particular 

problems of optimizing the transport systems. The reason is 

that the transport system is really a key factor for effective 

existence of the city, but it is not enough to increase the 

investment attractiveness of the urban economy. In addition, 

this is not the only requirement for the comfort of residence 

on the part of the creative class, which is the driver of urban 

economics growth. Despite the fact that recently quite a lot of 

interest has arisen in the implementation of advanced digital 

technologies in cities, issues regarding the formation of the 

remaining equally important subsystems remain unresolved. 

Partial digitalization will not bring the necessary emergent 

effect, and the absence of important elements of the logistics 

infrastructure of cities in the total integrated system, such as 

the public utilities system, engineering infrastructure, etc., 

can reduce the city attractiveness.  

The purpose of the study: to analyze the reasons for 

underperformance of the digital transformation of the 

logistics infrastructure of cities and offer the tools to improve 

its performance.  

Part 2 covers the analysis of the publication interest in the 

city-logistics in the global and Russian scientific community. 

Part 3 is devoted to the evolution of the concept and content 

of the logistics infrastructure of cities. Specification of the 

logistics infrastructure elements is proposed and the need for 

such an approach is justified. Part 4 covers the “smart city” 

technology, its advantages and disadvantages, as well as the 

experience of its implementation in various cities. Part 5 

covers the tools of logistics infrastructure digitalization, in 

particular, an example of using the “digital twin” of the city.  

Methods: the following methods of event analysis, 

synthesis of data obtained and application of analogies to 

existing objects were used in the study. 

II. CITY LOGISTICS 

In 2014, the world urban population reached 3.9 billion 

people; in 2050 there will be 6.3 billion citizens. According 

to the UN data, it is expected that 70% of the world 

population will be urban citizens by 2050.  

Thus, it can be argued that the XXI century will be the era 

of big cities, metropolises and agglomerations. If 30 years 

ago only New York, Tokyo and Mexico City were considered 

world megacities, then in 2015, there are already 21 global 

metropolises, and according to UN forecasts, there will be 

about 30 by 2025. The main problem for such entities is the 

synchronization of strategies for development and territorial 

planning of the city and suburbs (the most metropolises find 

a way to cope with this challenge without resorting to 

expanding administrative boundaries, simply coordinating 

development plans for the city and neighboring territories. 

However, the Russian legislation has no such tools. 

Therefore, it was necessary to take innovative decisions in 

order to relieve the center of Moscow, to bring a part of 

managerial and business functions to new territories) [15].  

The developing countries make a significant contribution 

to the growth in a number of cities seeking to enter the world 

stage.  

Firstly, it is due to the demographic potential, which is an 

indicator of passing the industrial stage in cities development. 

European countries have passed it a long time ago, now they 

are finishing the post-industrial stage associated with the 

development of high-level services (financial, insurance), 

while mass services are transferring to developing countries 

now.  

Today about 45% of the world population lives in China, 

India, Brazil, Russia, Mexico, Indonesia and Turkey. And 

although these countries (they are sometimes called E7 

countries) are inferior in terms of socio-economic 

development to the G7, their role in the world economy will 

grow significantly in the coming decades. The projected 

growth rates of these countries in the period through to 2025 

will be 5-6%, in contrast to 2-3% of the OECD countries [15].  

Such trends confirm the need to study the ways to manage 

cities development processes.  
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The greatest interest is studies in the field of city logistics. 

According to the research [7], the rapid growth of scientific 

publications regarding the city logistics confirms the viability 

and relevance of this concept.  

The publication activities of foreign scientists have shown 

increase in a number of scientific articles from 2010 to 2016 

by more than 5 times. Definitions and terminology [1, 4, 6, 

8], methods and models used to optimize the cities logistics 

system [4, 6, 10, 12] are among the main issues arising in the 

publications, and innovative solutions [5, 11], the policy of 

local authorities and sustainable development are followed in 

much smaller numbers. This confirms that methodological 

aspects are still fundamental for the scientific community. 

These indicators are characteristic both for developed 

countries (mainly European) and for developing ones.  

It is worth noting that another similar study [13] covering 

the horizon from 1993 to 2018 shows that the main problems 

in the articles relate to the optimization of transport systems 

in cities, particularly to the goods transportation [2, 3, 9].  

Thus, the interest of foreign researchers mainly comes 

down to the management and optimization of transport and 

goods flows within the framework of the urban economy. It 

is worth noting that these processes are indeed fundamental 

in the construction of the city's logistics system. However, the 

authors also note significant difficulties in the design of such 

systems in cities. This is due to some difficulties, among 

which there are:  

1. The need to coordinate the interests of a large number 

of participants (suppliers, carriers, vendors, buyers, city 

authorities and businesses).  

2. Lack of information support to for make decisions. It 

should be noted that the issue is a lack of even basic statistical 

information.  

In our opinion, the above difficulties are correlated with 

each other and can be resolved in its entirety.  

Domestic researchers also note the importance of solving 

more insistent issues related to transport and goods flow in 

city logistics [21, 23]. Recently, however, significant interest 

in the waste logistics should be noted [15]. This interest is 

firstly associated with a request from the state and municipal 

government in connection with the waste treatment system 

formation in Russia.  

In most cases, Russian scientists, while defining the term 

of city logistics, adhere to the process approach. That is, they 

determine the scope of activities within the framework of 

logistics processes management within the territory of urban 

locality.  

A common trend for scientists around the world involved 

in the city logistics is the interest from the governing bodies 

of large cities. Medium and small cities are underfunded 

around the world, so implementation of innovative and 

logistics approach at such a level of relationship complexity 

will be innovative by default, can be considered by them only 

for the long term. However, it should be noted that they use 

partial optimization in some areas, for example, in building 

the transport infrastructure quite successfully. 

III.  THE CONCEPT OF CITY LOGISTICS INFRASTRUCTURE 

The logistic infrastructure according to D. Bowersox 

includes a set of subsystems that ensure functioning of supply 

chains in the territorial economic system by optimizing 

material and associated flows [14]. On detailing this 

definition, V. I. Sergeev notes that the logistics infrastructure 

includes a number of subsystems including the transport 

network; transport fleet; logistics service facilities; transport-

cargo hubs; information channels and systems; system of 

unified cargo units; financial support system for logistics 

processes; regulatory system to ensure logistics activities; 

participants in logistics processes [19].  

As a result of the analysis of term “logistics 

infrastructure” interpretations, various publications 

highlighted the existence of two interconnected approaches 

to interpretation of the term: logistics infrastructure as a set 

of objects and logistics infrastructure as a set of processes 

[14, 17, 19, 20, 22, 23]. The studies in the field of city 

logistics infrastructure have particular relevance in the 

logistics infrastructure development. Cities become drivers of 

the growth for the economies of entire countries and, in fact, 

they are the innovation grounds.  

No matter how the size and population of cities grow, it is 

important to constantly work to maintain and increase the 

comfort and quality of the urban environment. This fact 

becomes the basis for implementation of all new projects and 

renovation of old urban areas.  

Russian cities are subject to significant pressure from the 

Soviet heritage in terms of architecture and infrastructure.  

Unfortunately, a noticeable change in approaches can be 

observed only in the largest cities (Moscow and Saint 

Petersburg), but the practice is slowly but surely relating to 

other cities.  

The main problem, in our opinion, is the absence of a 

mechanism for stakeholders’ coordination. This aspect leads 

to the impossibility of developing a single urban development 

plan, the absence of strategic indicators, for which any city in 

the country should seek, regardless of its size. In this regard, 

now there is a set of infrastructure projects that are of great 

importance, but do not take into account the cumulative 

negative effect of their joint implementation. This factor 

causes significant social strain among the population. 

Moreover, this effect occurs not only in large million cities (a 

project for church construction instead of a park in 

Yekaterinburg), but also in small cities (a project for landfill 

construction at Shies station in the Arkhangelsk Region).  

By analogy with the countries competitiveness rating 

(IMD) calculated by the International Institute for 

Management Development in Geneva, four groups of factors 

can be distinguished which should be taken into account 

when assessing the integral indicator of the city 

competitiveness level:  

- economy state;  

- effectiveness of city management,  

- business performance,  

- infrastructure state.  

Therefore, the infrastructure state is one of the factors of 

both investment attractiveness and city competitiveness. In 

this case, the infrastructure state affects the rate and nature of 

city economic development, and the efficiency of business 

activities.  

Conventionally, the components of city logistics 

infrastructure include:  
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• production and business infrastructure (vehicles, 

communications, energy and utilities);  

• transport infrastructure (roads, stations, ports, terminals, 

warehouses, etc.); 

• organizational and institutional infrastructure (trading, 

legal, audit, consulting firms, advertising agencies, business 

incubators, business centers, technology parks, etc.);  

• social infrastructure (educational, health, cultural, 

recreational and sports institutions);  

• financial infrastructure (banks, insurance and 

investment companies, pension funds, etc.);  

• information infrastructure (information networks; 

communication systems, telecommunications, help systems, 

etc.).  

However, in our opinion, it is necessary to separate house 

building and the infrastructure of urban areas improvement as 

a separate component. 

One of the main problems in house building is that the 

various components of a single urban logistics infrastructure 

are created by different entities at different times, which leads 

to the chaotic city development, unjustified expectations from 

users and problems of the objects quality. If we consider the 

city infrastructure as a macro level (Fig.), then we can note 

that now its development is going from bottom to top, i.e. at 

the first stage, the infrastructure of individual quarters is 

created (a contract is concluded between developers and 

municipal authorities on the integrated development of the 

territory, which provides for creation of all infrastructure 

types on a separate area to be developed), then these quarters 

are combined, first of all, with transport infrastructure to the 

districts; at the third stage, the infrastructure of individual 

districts fits into the unified city infrastructure.  

 

 

 

 

 

 

 

 

 

Fig. 1. Levels of logistics infrastructure within the framework of the city 

[18] 

At the legislative level, various urban development 

strategies are called upon to solve this problem. Thus, the 

Strategy of social and economic development of Saint 

Petersburg for the period through to 2035 adopted on June 26, 

2018, one of the tasks is to implement the optimal model of 

spatial development, which is intended to accommodate the 

population, provide for social, transport, utilities 

infrastructure, public amenities and public spaces for the 

effective development of the economy and social sector. 

However, in practice, the key subject that creates the 

infrastructure objects is still the builder or developer that, on 

the one hand, seeks to create marketable product, and on the 

                                                           
The approach belongs to Gabriel Lanfranchi, a director of urban programs, 

CIPPEC, Buenos Aires, a founder of the MetroLab program at the 
Massachusetts Institute of Technology (MIT), and a member of the special 

other hand, bears social responsibility for creating the certain 

quality level of city population living.  

Thus, a critical situation is observed in the housing 

development market of Russian cities. The strategies 

developed by the city governments (macro level) do not take 

into account the interests of the business community (micro 

level). In addition, the external environment (legislation) 

introduces new, more stringent restrictions to the activities in 

this industry. All these trends lead to decreasing a number of 

players in the market and slowdown in rates of new housing, 

which will certainly reduce the competition level.  

The urban redevelopment infrastructure, to which we 

refer the creation of pedestrian streets, boulevards, squares, 

that is, that is now commonly called public spaces, will 

belong to the level of mesologistic urban infrastructure. A 

greater level of system complexity requires the coordination 

of even more stakeholders. This issue can be resolved by 

digitalizing the city infrastructure. In this aspect, we can talk 

about a certain stage in the smart evolution of development: 

from a smart home and smart quarter to a smart city that will 

meet the customer expectations to the maximum. 

 
Fig. 2. Elements of the city logistics infrastructure 

 

Modern city planning science uses the approach that 

allows tracing the infrastructure evolution in terms of 

responding to requests from city residents, since they are the 

main element affecting and being affected during the 

effective system building.  

 
Fig. 3. Urban infrastructure evolution1 

 

At the first stage of cities development, which began 

during the first industrial revolution, the “blue infrastructure” 

appeared - sanitary and hygienic water supply lines, sewage 

and waste treatment system. At the second stage (the second 

half of the 20th century) the “green infrastructure” appeared 

department of urban studies and regional studies at the MIT. Source: 

Overchenko M. Gabriel Lanfranchi: cities becomes the inequality symbols. 
// Vedomosti dated 06.08.2018 
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- parks, squares, development of biodiversity systems. Today, 

the “white infrastructure” is developing rapidly - these are the 

facilities allowing the city to become dynamically 

developing, this is the layer allowing "smart city" system 

implementation. Moreover, it should be noted that the 

omissions that appeared at the first levels require significant 

investment to correct at the higher level. And in some cases, 

the question is the impossibility of moving to the third level.  

However, the studies currently being carried out show that 

the development of various component sections of the urban 

infrastructure is uneven, i.e., the entire urban infrastructure 

system exists simultaneously at all three stages of evolution. 

This greatly complicates the development, implementation 

and management of infrastructure projects in cities (for 

example, implementation of Smart City tools in urban life 

safety systems cannot be coupled to the waste treatment 

system until the latter is simply formed).  

IV. THE “SMART” CITY CONCEPT 

To solve the problem of managing the urban system, 

which internal communications are becoming more 

complicated at a rapid rate, the Smart City concept was 

invented.  

Today, there is no adequate definition for the Smart City 

term. In general, this is a system where the existing resources 

of city services are used in the best way and ensure maximum 

safety of city life. For this purpose, it is necessary to organize 

close communication between individual projects of the 

“smart city” (video surveillance, public services, intelligent 

transport and other systems) on a scale of the city or region 

[16].  

It is incorrectly to consider the smart city also known as 

the "intelligent city” and "digital city" only as an area 

saturated with technologies. In this case, the technologies are 

more likely to be a means for achieving a universal goal - 

generation of a comfortable urban environment as a system. 

And the emergent property of this system will be primarily 

the site arrangement for dialogue with the local population 

and the generation of joint future in accordance with their 

aspirations, as well as the mode of actions. That is, the “smart 

city” is a city that uses high technologies for communication 

to provide fruitful use of available resources to improve 

living standards, less damage to the environment, support the 

innovations implementation, as well as to rationalize energy 

use and save costs. Thus, we can conclude that the “smart 

city” concept acts as an integral component of the cyclical 

economic system.  

The smart city must have a qualified managerial and 

analytical resource in order to forecast probable negative 

trends as exactly as possible. To eliminate the imperfections 

of modern cities, new IT systems are produced and tested, 

which use the Big Data analytics (citizens data assets), 

integrated computer simulation, and use the results of the 

latest scientific research in the field of sociology and human 

behavior. Therefore, it is important to take into account a 

variety of approaches in smart city projects - from research of 

human behavior to management of resources and 

infrastructure. Fundamentally, this is a network of 

interrelated mechanisms, and information and 

communication technologies make it possible to visualize 

their interaction, manage current flows that involve not only 

city structures of different levels, but also the suburbs, and in 

some cases, even other cities. From the point of view of 

information and computer technologies, general optimization 

in various fields, balance of material resources, which include 

levels from the city budget to food and waste, as well as 

intangible ones - urban population, energy and information 

are important. As it can be seen, the logistics concept fully 

meets the modernity requirements. 

V. DIGITALIZATION PROCESSES IN THE CITY LOGISTICS 

INFRASTRUCTURE 

Advantages of digital technologies are used in the 

logistics of the city at all stages. The main trends include the 

use of 3D printing, Big Data, self-propelled vehicles, 

unmanned aerial vehicles [5, 11]. These technologies are used 

both in isolation and in combination.  

The creation of digital twins is one of the examples for 

using the digital technologies to solve urban problems. 

Today, in Russia we can talk about one project - the 

“Kronstadt Digital Twin”. Kronstadt is part of Saint 

Petersburg and, in principle, is considered as a site for the 

experience extension to all the city districts.  

It should be noted that in March 2019, the Smart City 

technology standard was approved in Russia, one of the 

components of which was “digital twins”.  

The pilot project was presented at the Saint Petersburg 

International Economic Forum (SPIEF) in 2019. The 

developers (the Megafon was a developer) had the main 

tasks:  

• identification of urban land improper use; 

• identification of objects built without permission; 

• assessment of the prospects for emergence of new 

objects in the area of historical urban development. 

The “digital twin” creation tool allows simulating various 

situations based on the existing conditions, transferred to 3D 

format. As practice has shown, the model has a great future 

not only in solving the assigned tasks, but also in the role of 

a source for obtaining and providing the necessary 

information for all participants in the experiment. The 

developers emphasize that the tool is able to act as an 

integrating site to resolve the conflict of interests of various 

participants in the city logistics system.  

There are about 30 examples for building “digital twins” 

of cities in the world. And each city has its own 

implementation priorities.  

For the Singapore “twin” the main task was to simulate 

the construction of new buildings, taking into account 

blacking out the existing ones. Then it became possible to 

connect pedestrian and passenger traffic data, data on a rate 

of particular area safety to this system.  

In India, they use this tool to build new cities in an effort 

to optimize the cost of creating engineering infrastructure. 

However, this country has become a strong example of the 

negative result from investments in the digital technologies 

development. For India, such a project has become vitally 

necessary because the country population will exceed the 

population of China by 2022 according to some estimates. 

Financing of projects of about $ 7.5 billion generally 

provided for private investments, and that, in our opinion, 
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could not ensure their effective implementation. It is due to 

the private business cannot provide for an independent site 

for ensuring the interests of all participants. As a result, the 

real cities built using digital technologies are being destroyed 

due to insufficient attention to development of production and 

engineering infrastructure, and environmental consequences. 

All these issues could be resolved at the design stage of the 

city, if the “digital twin” functionality were saturated with 

data from related departments and used in full. 

VI. CONCLUSIONS 

The economy digitalization is not a cure-all solution for 

all its “diseases”. The systemic violations will not be resolved 

if they are converted to digital format. The digital 

transformation of urban infrastructure shall begin from the 

lower levels - micro-logical, but this process shall fully 

comply with the chosen city development strategy - macro-

logical solutions. 
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