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Abstract. Industrial revolution is the trigger of the growing demand from 
households for consumer services, and from the other institutional units for 
services improving the quality of production processes. The quality of 
services is the factor of the competitiveness of objects at different levels of 
the country's economy. In turn, logistics mediates all the processes of 
building a service as an intangible product. The nowadays trend of 
digitalization of all economic spheres is particularly relevant for logistics 
of the service sector. The article shows the direct and cyclical inverse role 
of the service sector in the modern economy in terms of its impact on the 
competitiveness of objects of different levels. The classification of services 
relevant to the research goals is given. Features of factors of 
competitiveness of non-material production are revealed. The role of 
logistics forming the competitiveness of enterprises in the non-material 
sphere is shown. Criteria for the classification of digital technologies of 
industry 4.0 in logistics of the service sector are proposed. Digital 
technologies involved in the sector of consumer and non-consumer 
services of material impact on property are presented and justified.  

1 lntroduction  
The country's economy can be represented by various industries that are grouped into 

three main sectors: agriculture, industry, and services. The current technological structure 
of the post-industrial economy is a result of the increased influence of the service sector in 
the formation of gross output in the world, which is primarily true for developed economies 
[1, 2]. According to the World Bank, the average value added of the service sector in the 
world as a percentage of GDP in 2019 was 54.4%, for the European Union – 63.82%. 
Sustainable growth of this sector was initially promoted by the factors associated with 
industrial production, among which the following: the agrarian revolution of 16-18 century, 
the market of goods formed by that time and the primitive accumulation of merchants and 
entrepreneurs capital, which led to the industrial revolution. Since the first industrial 
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revolution of the late 18th and early 19th century, with a certain degree of objectivity based 
on specific indicators one can talk about the introduction of innovations into production and 
economic sector that increased the efficiency of production and further capital 
accumulation, growth of welfare of the population and the share of non-working time [3]. 
These effects of industrial revolutions, in turn, have stimulated the demand from 
households for consumer services, and from the other institutional units for services to 
organize and improve the quality of production processes. 

Services as an object of economic value created for consumption are the intangible 
products having the properties of impalpability, inseparability from the source of provision, 
lack of ownership, impermanence of quality and non-preservation. A large number of types 
of services are caused by the steadily growing needs of the population [4]. These needs are 
manifested in the increase in demand for long-existing services as well as in demand for 
innovations in this area. In this regard, the various classifications of services based on 
criteria as functional purpose, distribution area, presentation conditions, nature of 
consumption, etc. are presented in research reports as well as in reports of international 
organizations such as the United Nations, the World Trade Association and the 
Organization for Economic Cooperation and Development [5, 6].

The purpose of the article is to show the role of service sector in modern economy from 
the point of view of its influence on the competitiveness of objects of different levels and to 
propose criteria for the classification of digital technologies of Industry 4.0 in logistics 
services.

2 Materials and Methods
Materials for the conducted research include classifications of services and statistical data 
of the World Economic Forum. For the purposes of this study the services are classified in 
terms of the service object and the consumer services are highlighted such as intangible 
products intended for the end user and households. The non-consumer services are also 
highlighted, namely, intangible products that target non-financial and financial 
corporations, non-profit institutions and the government sector. The consumer and non-
consumer services should be further classified in terms of the properties of material and 
non-material impact (Table 1) thus complementing the classification of services proposed 
by C. Lovelock [7], the founder of the theory of service marketing. The services related to 
property and intangible assets are thus aimed at both households and enterprises of various 
organizational and legal forms and forms of ownership.

At the present, the growing importance of the service sector is determined by increasing 
competition in the national and international markets. The provision of relevant services 
and their high quality is a factor of competitiveness at different levels: global, 
macroeconomic and microeconomic. Consequently, the services increase the 
competitiveness of countries on the world stage as well as the enterprises and goods in the 
national and international markets. According to the World Economic Forum's Global 
Competitiveness Index, the services directly or indirectly belong to all three of its sub-
indexes: basic conditions, performance factors and innovation factors. Such enlarged sub-
index factors as "Efficiency of commodity and service markets", "Development of the 
financial market", "Higher education and training", "Infrastructure", "Health and primary 
education", "Business maturity", "Innovation" contain many indicators of the service sector 
[8].
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Table 1. Classification of consumer and non-consumer services in terms of the properties of material 
and non-material impact.

Service objects
Household Other institutional units

Consumer services Non-consumer services

N
at

ur
e 

of
 th

e 
im

pa
ct Material 

impact

Property services: transportation of items, repair and security of 
items, warehousing and storage, cleaning, dry cleaning, waste 
management, care of gardens and parks

Services aimed at a person as an 
individual: transport, medicine, 
hotel business, catering, beauty 
salons, sports clubs, hairdressers

Services aimed at a person 
who is a member of a legal 
entity: transport, medicine, 
hotel business, public 
catering.

Non-material 
impact

Services aimed at the inner world of 
a person: entertainment industry, 
consulting services, education, 
psychoanalytic services

Services related to intangible 
assets: accounting services, 
banking services, 
information processing, 
insurance services, legal 
services

3 Results  
The company's competitiveness is influenced by external and internal factors. The external 
factors and indicators can be classified according to the method of the World Economic 
Forum. The following internal factors of the enterprise competitiveness were identified in 
the research [9] such as product concept, quality in comparison with market leaders, price 
level, financial resources of the enterprise, commercial methods and means of trade, after-
sale service, international activity of the enterprise and presale preparation. The factors of 
the enterprise competitiveness are closely intertwined with the competitive factors of the
tangible or intangible product, which are affected in turn by the quality of the value chain 
processes. The M. Porter’s model of the value chain (see Fig. 1) is represented by the main 
activities (incoming deliveries, production, outgoing deliveries, marketing and sales, 
service) and auxiliary activities (firm infrastructure, personnel management, technological 
development, logistics).

Fig. 1. M. Porter’s Value Chain Model [10].
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In the case of intangible production or manufacture in the service sector the M. Porter’s 

value chain is varied by combining "Transactions (production)" and "Outgoing deliveries" 
in one element according to the property of services such as "Inseparability from the 
source». Thus, the factors of competitiveness of intangible production differ from the 
factors of competitiveness of material production at the level of elements of the value chain 
[11]. It should be also noted that the factors of competitiveness and the objects of their 
influence may coincide in the case of the enlarged classification: the "Financial services" 
factor effects on such object as "Educational services", but they are both represented by the 
same definitions of "Services" or "Consumer services". Therefore, it is necessary to 
understand the cyclical impact of the service sector on other sectors of the economy and 
factors of the competitiveness as well as the actual return impact.

The factors of competitiveness of the intangible production enterprises that are provided
by the logistics and supply chain management processes correspond to their specific 
functions. The definition of "Logistics" includes the micro-level processes of the enterprise. 
The definition of "Supply chain management" refers to the processes that go beyond the 
enterprise and relate to the integration and interaction of organizations. Logistics combines 
the processes within the enterprise being the direction of tactical activity within the supply 
chain strategy. Logistics can be outsourced to the third parties [12]. The definition of
"Logistics" can be defined as the company's activity to manage the internal material, 
financial and information flows in order to optimize them. This ensures maximum 
efficiency of the interaction of these flows in a certain balance of the related effects and 
costs.

Supply chain management concerns strategic management and includes logistics, 
planning, working with external partners and contractors [13]. The definition of "Supply 
chain management" can be defined as the activity to manage the resource flows in the 
supply, production and sales processes starting from the primary level (organization) in the 
value chain up to the end user. The goal of such activity is to achieve the high level of 
competitiveness of the enterprise and the entire supply chain in the market. The functions of 
logistics and supply chain management coincide in a generalized form, which can be 
formulated as follows: managing the movement of raw materials and the finished products 
later in the direction of the market.

The specific functions of logistics and supply chain management are discussed below.
In the case of logistics these functions include management in the following areas or 
facilities: procurement, warehouse, transport, inventory distribution and foreign economic 
activity. Supply chain management is characterized by such areas or objects: order 
fulfillment, production processes, supply, product development and commercialization, 
returnable material flows, customer relationships, customer service and demand. In that 
way logistics is aimed at the physical implementation of the material flow management 
while the supply chain management is aimed at finding the balance between needs and 
supplies throughout the value chain for the consumer (see Fig. 2).

Fig. 2. The concepts that are covered by Supply Chain Management [14].
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The definition of "Logistics services" is defined by the services provided by logistics 
companies. The types of logistics services are allocated according to the logistics functions. 
The transport logistics services are aimed to form the route of transport, its types and to 
determine the optimal time for moving goods. The warehouse logistics services deal with 
the issue of establishing the territory of goods storage, the room size and the temperature 
regime. The sales or purchasing logistics services are based on the transportation of goods 
to the consumer in a certain time frame [15].

For the purposes of the study it is necessary to distinguish the difference between the 
definitions of "Logistics services" and "Service logistics", "Maintaining service logistics"
as well as to differentiate the definitions of services and maintaining service for the supply 
chain management processes. Many sources equate these definitions. However it seems 
correct to clarify their content defining the "Maintaining service" as an additional service to 
the main product or service. The complex nature of the tangible or intangible product in 
many sectors of the economy allows separating the definitions of "Services" and 
"Maintaining service". The maintain service includes such activities as analyzing the 
customer's order, optimizing the terms of service, product sales or after-sales service. 

The definitions of "Service logistics" and "Maintaining service logistics" are defined in
accordance with the specific features of the definitions of "Services" and "Maintaining
service". The definition of "Logistics services" is the logistics within the company of the 
services sector relating to the key activity of the company. Also, the "Logistics services" is 
the activity of a company belonging to the service sector to manage the main internal 
material, financial and information flows. The purpose of that is to achieve the maximum 
efficiency of interaction of these flows in a certain balance of related effects and costs. The 
definition of "Service logistics" includes the provision of the main service in the case of the
service sector company. The definition of "Maintaining service logistics" is the logistics of 
maintenance within the service sector company connected with the tangible or intangible 
production.

From the point of view of strategic management the definition of "Supply chain 
management" can be applied to the companies maintaining services to tangible production 
as well as the companies providing basic and auxiliary services or maintaining services of 
the intangible production. It does not make sense to highlight the difference between supply 
chain management in services and maintaining service due to the higher level of 
management in this case. It is impractical to manage the company's competitiveness by 
separating the main and additional services. Therefore, the supply chain management in 
services and maintaining services is the identical definition [16]. 

4 Discussion  
Many countries have entered an unspoken "race" to digitalize their national economies in
order to expand the market positions. The world community coordinates the activities to
build the digital social and economic systems trying to give the digitalization a positive 
direction [17]. The global movement towards the digitalization is also transforming the 
logistics industry. Digitalization is changing the formats of delivery, methods of movement 
of goods and control processes. It is not enough now for companies to produce high-quality 
products in order to become the "race" leader, they also need to invest in digital 
technologies [18].

Digitalization of the logistics refers both to the logistics services provided to the 
intangible production and the logistics in the services and maintaining service sector
directly. In the case of logistics services, the digital technologies cover the digitalization of 
cargo transportation. It includes intelligent systems for cargo managing and tracking at all 
stages of transportation; technologies that do not use human labor; full automation of 
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document flow ensuring transportation within the country and the international cross-border 
traffic with rapid customs clearance of goods [19].

Digitalization of the service logistics includes technologies aimed at collecting and 
processing the information about customers and processes as well as analyzing and 
presenting this information in order to improve the quality of services and maintaining 
service [20]. The goals of digitalization of logistics include the formation of a reliable 
infrastructure that allows to process and store the large amount of data based on 
information and telecommunications technologies. Such activities provide the effects of 
increasing the revenue and reducing the cost of the logistics system.

The tasks and activities of digitalization of logistics in the service sector depend largely 
on the specific industry application of technologies. The common tasks include the 
automation and improving the efficiency of resource movement; building the system for 
logistics costs analysis; production, transportation and demand forecasting; reducing the 
service delivery time and the level of insurance reserves [21].

The classification of digital technologies in the service sector can be presented by the 
allocation of service objects and the nature of the impact (Table 1). Thus, the digital 
technologies of material and non-material impact are highlighted aimed at households and
involved in the provision of consumer services. Also, the digital technologies increasing the 
efficiency of non-consumer services implementation for the other institutional units can be 
highlighted.

The classification of digital technologies in the services sector based on the allocation of 
institutional units and the nature of impacts is appropriate for use in the analysis of the 
processes of building the digital infrastructure of the country’s economy, identification of 
the potential for technologies implementation and assessment of the current results. The 
justification for this type of classification is based on the structure the country's 
macroeconomic indicators, namely, the system of national accounts unified in most 
countries of the world. The system of national accounts is based on the results of country’s 

economic activities in terms of the institutional units.
The digital technologies used for the implementation of consumer and non-consumer 

services of material impact on property include directly the technologies of digitalization of 
transport, warehousing and storage. The important goal of digital logistics is to speed up
constantly the delivery process, which is especially necessary in the service sector [22]. The 
cross-docking helps the offline retailers to achieve this goal. The cross-docking is the set of 
operations for reload and distribution shipments from heavy-duty vehicles to low-tonnage 
ones for delivery to stores. Herewith the processes of product turnover are accelerated due 
to the reduction in the storage time of orders in the warehouse.

The delivery is often carried out from the warehouse to the customer's address using the 
online shopping. The speed of order completion plays the important role in the supplier's
competitiveness. In this case it is important to transfer all logistics to one 3PL (Third Party 
Logistics) operator on the principle of fulfillment – from receiving and processing the order 
to delivering to the client. The supplier ensures the delivery of the order in the shortest 
possible time following this principle.

The digital information platforms play the leading role in the digital economy. Today 
one of the most important trends in domestic logistics in the service sector is the transition 
from individual to platform solutions. 

Local digital information platforms are used for planning the transportation process, 
organizing the interaction of different types of transport on the basis of transport hubs, 
cargo handling in warehouses. This allows significantly to reduce the time and financial 
costs of transport companies and their customers. More complex digital information 
platforms are used by so-called logistics intermediaries performing various service 
functions and managing individual competencies of production companies. The logistics 
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intermediaries integrate all participants in the value chain; channels of organizations that 
supply goods or spare parts; consumers and individual sectors of the economy. The digital 
information platforms allow to solve the several tasks at once, while the individual 
programs and services cannot afford. Therefore, the logistics sector is becoming a powerful 
driver for the development and competitiveness of the individual companies and the entire 
industries in the global market in the digital age.

The digital logistics is directly related to the search for economic benefits as noted 
earlier. At the moment, a number of the most promising directions of the digitalization of 
transport can be highlighted: the transparency of movement (the ordered product can be 
tracked by geolocation throughout the entire supply chain); the impossibility of fuel theft, 
the misuse of working vehicles and the availability of the data for investigation of the 
occurred incident; integration of ERP systems; instant accounting of logistics warehouses, 
product containers or halls; robotization of warehouse systems; the autonomy of the
transport [23].

Global population prefers increasingly online shopping because it is fast, high-quality 
and inexpensive. People no longer have to spend hours looking for the right product, going 
to all sorts of stores in the city since everything is online. However, every year online 
retailers suffer more and more losses on logistics. The cost of storing and delivering goods 
exceeds significantly the revenue.

The increase in demand and the high cost of storage and delivery leads to a new step in 
logistics services. The solution is the introduction of a new system of technological 
platform for warehouse activities and robotization of warehouses that exceeds human 
capabilities. The wearable devices play a key role in the transformation of digital logistics. 
Robots handle packaging, delivery, tracking, remote control and analysis. The inventory 
management eliminates the possibility of errors, accidents and so-called "human factor"
using robotic systems. Thus, the efficiency of the service sector increases significantly. For 
example, Amazon has already managed to reduce the operating costs by $22 mln thanks to 
robotics. At the same time, the company still has not implemented robots in all warehouses, 
when this happens the costs will be reduced by $800 mln [24].

5 Conclusions
Based on the results of the study, the authors draw the following conclusions:

1. The competitiveness of the objects at different levels of the country's economy 
depends on many factors. The development of the service sector is one of the factors of
competitiveness at different levels. The services are highlighted as the separate factor 
affecting the results of the economic systems. Also, the services and maintaining service are 
the integral part of the other elements forming the potential for the successful competition 
in the market. In particular, the services and maintaining service of some industries affect 
cyclically the quality of these services provided by other industries. 

2. The logistics helps to improve the efficiency of interaction between the service sector 
and the other sectors of the economy combining all elements of the economy in one system.
The improvement of logistics processes is based on the digital technologies. 

3. The criteria for the classification of digital technologies in the logistics of the service 
sector are proposed. The scientific novelty is that the proposed classification based on the 
identification of institutional sectors as the object of influence, consumer and non-consumer 
services allows further identification of the potential for technology implementation and 
assessment of the current results of modernization and innovation processes. The basis for 
such classification is the structure of the country's macroeconomic indicators, namely, the 
system of national accounts.
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4. The digital technologies development is the fast and continuous process. Every day 
more and more companies are moving to digital technologies and automation increasing
their potential to win in the competition. The successful example is contagious, so one can 
assume that in the near future a cumulative effect will work: companies being in the digital 
"race" will start copying each other which brings the service sector to a new level.
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