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ABSTRACT

Research problem introduction. The main research goal of this paper is to provide the lean-logistics geosystem research concept
as a contemporary approach of constructive geography closely connected with industry as a part of the service sector based on leading
scientific principles, GIS-technologies and remote sensing data processing software involvement, and to give some details about this
concept applied implementation. All these arguments allow us to specify and to study in-depth the peculiarities, key types, and speci-
ficities of the lean-logistics.

In this paper, Lean-logistics is understood as an environmental service that helps to improve biodiversity and a stable environ-
ment. Lean-logistics itself can be developed as a type of modelling land use and land management activities. This activity can be even
thought of as educational innovation with nature-based solutions.

The key geographic-centered ideas of the concept of Lean-logistics are integration, engineering, economization, ecologization,
socialization, and humanization of modern human activities.

The methodological basis of Lean-logistics is presented by three sections, such as Section I. Theory of logistics (for instance,
such aspects as general characteristics of logistics and its key features, Varieties of logistics and its classification, Lean logistics as a
science: its place in logistics, key distinct features, etc.), Section II. Applied logistics (with such aspects as Military logistics, Business
logistics, Environmental logistics, Urban logistics, and Logistics services), and Section III. Logistical construction (Lean-construction
of commodity flows and Lean-construction in the field of services).

The practical basis of Lean-logistics is formed by logic modelling (studios). Logic modelling in Lean-logistics are called logis-
tics studios and are understood as a form of active practical activities of researchers.

Summarizing and generalizing key ideas discussed in the text, the authors underline that the conceptual framework of the lean-
logistics geosystem research is based on the implementation of four cross-cutting lines such as environmental security and sustainable
development, health and safety, civic responsibility, business undertaking, and financial literacy. All of them aimed at forming a con-
scious citizen, all areas of activity of which are permeated by logistics chains.

Concluding the research, the authors emphasize that the lean-logistics concept may be quite useful within the proposed content
of Lean-logistics as a page navigator E-collection in the form of a book trailer. Some pages of it contain examples of the multimedia
scrapbook of interactive exercises (deal with some definite sections and/or topics) which are presented using the Print Screen-visuali-
zation of the logistics lotto. The use of such tools, forms, technologies, techniques in the study of the content of “Lean-logistics in
geography”, as E-collection, book-trailer, hotlist, multimedia scrapbook, mind mapping software, QR-coding, Print Screen-visualiza-
tion, with active use of GIS, educational Internet services, modernizes the learning process and with systematic use in practice makes
them necessary and appropriate in the knowledge about geography and constructive geography.

Keywords: logistics, Lean-logistics, constructive geography, theory, methodology, practice, theoretical background, lean-logis-
tics practices, lean-logistics scrapbook.

In cites: Udovychenko Viktoriia, Udovychenko Iryna (2022). Lean-logistics in constructive geography: theoretical and methodological founda-
tions. Visnyk of V. N. Karazin Kharkiv National University, series "Geology. Geography. Ecology"”, (57), 234-250. https://doi.org/10.26565/2410-
7360-2022-57-18

Research problem introduction. According to
the United Nations Department of Economic and So-
cial Affairs, more than half of the world’s population
lives in cities today, and by 2050 the share of urban
residents will increase and exceed 66%. At the same
time, studies and estimations of the United Nations
experts (http://esa.un.org/) are highly relevant to the
idea that if the whole world population continue to

grow up, we may face the largest urban growth wave
throughout the whole mankind history, which also
concurs with the drastically rapid development of the
logistics systems as well as information technologies,
computer sciences, and geoinformatics. It is also a
well-known fact that within several last decades the
world has been transforming rapidly into a globalized
information society. We may also accept that this
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period of time has been featured by the continuing
urbanization, infrastructure, and services process de-
velopment in many countries. The problem of study-
ing the mutual influence of all of them in constructive
geography is very important because infrastructure
development can be a factor in the development of
certain industries in the service sector, and vice versa,
the development of the service sector may stimulate
infrastructure development to increase profits from
the joint activity. Though, all mentioned factors have
been continuing to influence developing logistics as
an interconnected system in which different human
activities are interrelated. Taking into account all
mentioned aspects, it is thought that studying logis-
tics and its environmentally based types is a very im-
portant contemporary scientific approach, especially
in constructive geography for the purpose of territory
planning implementation.

Recent research and publications analysis.
For several recent decades, it has been recognized by
many researchers that with the world population and
urban growth more and more cities are operating and
developing external and/or internal urban geosystems
as more and more complicated [17] by logistics sys-
tem [3, 7, 14, 25]. This complexity is also a key fea-
ture of the contemporary urbanization process that
circumstance requires to be evaluated by taking into
account not only spatial but purely geographic issues
as well as according to the consideration a city as an
urban geographic system entity (an external and/or
internal urbogeosystem) [16, 17], which operates
within a certain extent of the geographic space by lo-
gistics.

Another approach [27] for categorizing the
forms of volatility and the world’s organizing as a
category of human and geographical knowledge is
described in the context of human population connec-
tions and movements in relation to its social activi-
ties. For instance, based on the study of the transport
networks in the Carpathian region of Ukraine, defini-
tions of the concepts of a multimodal transport line,
a multimodal route, a multimodal transport node, and
related concepts have been given, the topology of the
motor transport network and classification of the
transport nodes have been carried out, the interna-
tional transport corridors of the region in connection
with the multimodal routes have been studied [28].
Transport is considered through various levels [22],
including the level of interstate regulation, national
government and how this affects forms of tourism, as
well as marketing and management of transport op-
erations.

Also increasing attention has been paid to dis-
tinct methodical in logistics aspects which were men-
tioned and depicted in some publications:

- vehicles analyzes which are used by the larg-
est tour operators (in Poland), that based on in-depth

analysis and use of tourism and transport resources
[22], a large concentration of services for organized
tourist traffic on a small number of wholesale
transport intermediaries in the context of the analysis
the leisure travel market as the early stages of devel-
opment, and provides conclusions about the future of
transport and tourism, including the management of
environmental impacts and new forms of tourism re-
lated to the transport;

- the method of numerical estimation of
transport and logistics potential index is proposed,
and transport and logistics index has been calculated
[12];

- the graph of the multimodal routes creation
and the motor transport microposition in urban settle-
ments analyzing are presented [30];

- a system of geographic and mathematical
models of the hotel industry of the region, a method
for calculating the integral indicator and relative in-
dicators of the first and second levels of hotel estab-
lishments of the district for absolute indicators pro-
cessing has been developed [29];

- a GIS which is used every day by everyone
in the world for various, both routine and compli-
cated operations with different spatial data formats,
e.g. scanned images and their processing applica-
tions, vector map data — roads, rivers, contours; digi-
tal elevation models; raster map; aerial photos, satel-
lite images; engineering data (surface and subsurface,
etc.) [15, 17, 18];

- one innovative applied derivative solution —
3D City Cadaster, which intended to resolve complex
property [17] and infrastructural situations, in which
a traditional 2D digital cadaster is rather limited [1];

- the relations between transport and logistics
activities and characteristics of the graph of the motor
transport network [30].

The relevant methodological approach had been
created [3, 4, 14], as well as the introduction of a GIS
and GIS technique [6, 23, 24, 26] which was involved
in logistics studies [5, 23]. Only somewhat later a GIS
became a routine tool for municipal planning and lo-
gistics studies [5, 8], and a sustainable part of both
ambitious developing programs [2, 5], as well as a
subject of the university agenda for the time being
[5]. Nowadays, GIS applications are largely used in
transportation systems and logistics for territory plan-
ning [5] by using such approaches as Smart growth
index (EPA), CommunityViz (“what if” scenarios &
growth strategies), GIS for urban and regional plan-
ning case studies (ESRI), 3D analysis in GIS for
transportation planning, Transportation injury map-
ping system (TIMS), Integration and application of
GIS into pandemic flu response.

Distribution of logistic companies, the main lo-
gistical centers within them have been identified [12]
as well as transport and distribution logistics subjects,
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railway and automobile networks, features of the rail-
way and automobile cargo flows have been studied.

Some types of transportation and their network,
logistic mechanisms of international tourism activity
within definite regions were presented in the context
of studying factors of development of international
tourism, characteristics of international tourist flows
and financial flows in international tourism, the influ-
ence of international transport corridors on the devel-
opment of logistics of international tourism [20], an
impact on transport and logistics activities on land-
scapes [30], a direct relationship between global tour-
ism growth and a significant increases of transport
networks [10], GIS-data operating within the tradi-
tion of digital data handling and spatial representa-
tion at all levels — global, national, regional [11, 13,
28, 32] and local [32].

On the other hand, there is still a lack of funda-
mental research of logistics and its types as a useful
aspect of nature orientated activities with only a few
exceptions, which would combine the strong spatial
aspect of the urban system analysis [17] with the GIS
application advantages, and study of the transport
networks in the Carpathian region of Ukraine, the
problems of their territorial organization [28], while,
for example, a general trend of the system approach,
in the research of both logistics, and environmental
systems were conclusively outlined in the subject lit-
erature [21, 25].

The relevant illustration from papers, we have
just mentioned and referred to, has been used by the
authors as the background for outlining the reasons
for the lean-logistics concept introduction. The key
reasons for this are: 1) drastically changes of spatial
characteristics of logistics; 2) development of logis-
tics process which leads to more and more compli-
cated infrastructure appearance, while logistics terri-
tories have been enlarged with a high speed; 3) fast-
growing regions with extensive urban constructions
which lead to extensive roads constructions; 4) more
complicated techniques which are used for infrastruc-
tural objects creation; 5) logistics systems studies de-
velopment and importance to nature/landscapeologi-
cal based methods introduced within it; 6) a need for
precise environmental surveys and accurate terrain
models for regional planning and related spatial data
processing (Fig. 1).

The main research goal of this paper is to pro-
vide the lean-logistics geosystem research concept as
a contemporary approach of constructive geography
closely connected with industry as a part of the ser-
vice sector based on leading scientific principles,
GIS-technologies and remote sensing data processing
software involvement, and to give some details about
this concept applied implementation as a definite as-
pect of regional and landscape/territory planning. All
these arguments allow us to specify and to study in-
depth the peculiarities, key types, and specificities of

tial characteris-
tics of logistics

structure appearance, a rapid
speed of logistics territories
enlargement

urban constructions
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More complicated
techniques which
are used for infra-

aral object

Logistics systems studies
development and high im-
portance to nature/land-
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Precise environmental
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rain models creation
for regional planning

Fig. 1. The reasons outlining of the lean-logistics concept introduction
(The figure is completely the authors’ original one)
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the lean-logistics.

Our paper recognizes the conceptual research
approach relevant to the lean-logistics geosystem, its
data geoprocessing, modelling, and visualizing on the
basis of either open or municipal attributive data. It is
obvious that an emphasized spatial aspect of the lean-
logistics research implies the geospatial procedures,
tools, and operations involvement, which we attempt
to examine briefly in the text below.

Results.

The conceptual framework of the lean-logistics
geosystem research is based on the implementation
of four cross-cutting lines [34] such as environmen-
tal security and sustainable development, health and
safety, civic responsibility, business undertaking, and
financial literacy (Fig. 2). All of them aimed at form-
ing a conscious citizen, all areas of activity of which
are permeated by logistics chains. That is why it is
logical to pay much more attention to this issue espe-
cially in the context of constructive geography devel-
opment.

The mentioned above conscious citizens and
rapid urbanization growth allow us to accept consid-
eration of a city as an urban geographic system entity
that operates within a certain extent of the geographic
space by logistics.

We accept the concept of logistics as the core
part of the broader constructive geography methodol-
ogy within which it is understood as a totality of lin-
ear objects that determine types of interactions be-
tween some doted elements of external and/or inter-
nal urban geosystems (Fig. 3).

We understood lean-logistics as an environmen-
tal service that helps to improve biodiversity and a
stable environment. Lean-logistics itself can be de-
veloped as a type of modelling land use and land
management activities (Fig. 4). This activity can be
even thought of as educational innovation with na-
ture-based solutions.

The key geographic-centered ideas of the con-
cept are integration, engineering, economization,
ecologization, socialization, and humanization of
modern human activities (see Fig. 2). The last one is
thought of as a pragmatic one. That is why one more
key idea can be added — the idea about a new form of
study in constructive geography — logic studios/mod-
elling.

The leading purpose of studying logistics in
general and lean-logistics, in particular, is an improve
ideas about logistics flows and establish the concept
of logistics. In this context, logistics is thought of as
a science-based on integrated and complex ap-
proaches in the formation of geographical thinking
and a holistic worldview.

The key objectives of lean-logistics in construc-
tive geography are (see Fig. 2):

- to improve and deepen the geographical, eco-
nomic, social, and social-cultural aspects of the
concept of logistics as a science;

- to study the history of logistics and stages of its
development;

- tostudy functions of logistics, its role, and place
in various spheres of human life;

- toclassify and study types of logistics and logis-
tics flows;

- to develop focusing on the individualization and
independence in the process of making logistics
decisions;

- to develop identification of individual logistics
skills and abilities of specialists, to cultivate a
culture of their communication; to develop an
idea about conditions needed for them to realize
themselves as logisticians;

- to develop geographical, spatial, and creative
thinking of logisticians [31];

- to form and develop a geographical, economic,
ecological culture and comprehensive geograph-
ical worldview of logisticians.

The methodological basis of lean-logistics is
formed by three sections, such as Section I: Theory
of logistics, Section II: Applied logistics, Section III:
Logistical construction (see Fig. 2). For instance,
Section I “Theory of logistics” includes such aspects
as general characteristics of logistics and its key fea-
tures, Varieties of logistics and its classification, Lean
logistics as a science: its place in logistics, key dis-
tinct features, etc. Section I “Applied logistics” deals
with such aspects as Military logistics, Business lo-
gistics, Environmental logistics, Urban logistics, and
Logistics services. Section III “Logistical construc-
tion” means Lean-construction of commodity flows
and Lean-construction in the field of services (expla-
nations for all of them see below).

The practical basis of lean-logistics is formed
by logic modelling. Logic modelling in lean-logistics
also can be called logistics studios and understood as
a new form of active practical activities of researchers.

The content of lean-logistics, depictured in the
context of four cross-cutting lines (environmental se-
curity and sustainable development, civic responsi-
bility, health and safety, business undertaking, and fi-
nancial literacy), includes the concept of logistics, its
history, stages of development, functions, types,
roles, and places in human life, practical skills of ap-
plied modelling. It deals with the use of logistic
knowledge and introduction to word circulation of
such concepts, as (see also Fig. 2):

v logistics as planning, management, control, reg-
ulation of the movement of material and related
information flows in space and time, starting
from the primary source and ending with the
place of final consumption;
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Fig. 2. The lean-logistics conceptual aspects (The figure is completely the authors’ original one)
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Fig. 3. Closest facilities model (when the lean-logistics is much more than transportation)
(This illustration content was originally combined by the authors of this paper)

in lean-logistics as an environmental service
(This illustration content was originally combined by the authors of this paper)

v logistics chain as a linearly ordered set of partic-
ipants in the logistics process, which carry out lo-
gistics operations to bring the external flow from
one logistics system to another;

v"logistics operation as a separate set of actions for
the implementation of logistics functions, aimed
at transforming the material and/or information
flow;

v logistics service as a set of logistics operations
that provide maximum demand for consumers in
the management process of logistics flows at the
optimal level of costs;

v" logistics system as an organizational and struc-
tured interconnection of elements-links, which
are united by internal and external goals;

v logistics function as a set of grouped logistics op-
erations aimed at achieving the goals of the logis-
tics system;

v" logistics cycle as a period of time between order-
ing and delivery of ordered products (services);

v’ lean-production which is understood as a man-
agement concept based on the optimization of
business (production, services) to minimize
losses with maximum focusing on the consumers
(their demands, needs).

Thus, a geographer-logisticians needs to de-
velop both a reliable research approach and ad-
vanced innovative fechnological tools to identify the
nature and spatial peculiarities of the logistics pro-
cess in a given area. We accept that this concept
methodology and its applied derivative solutions are
widely using GIS tools: meets the necessity for more
efficient logistics mapping, infrastructure under-
standing, and municipal management as a result.
Practical additions to the proposed below the content
of Lean-logistics in constructive geography are a
page navigator E-collection in the form of a book
trailer which contains examples of the multimedia
scrapbook of interactive exercises (deal with some
definite sections and/or topics) which are presented
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using the Print Screen-visualization of the logistics
lotto and such tools, forms, technologies as E-collec-
tion, book-trailer, hotlist, multimedia scrapbook,
mind mapping software, QR-coding, Print Screen-
visualization, with active use of GIS tools, educa-
tional Internet services, etc.

All mentioned domains may be combined in one
innovative development — 3D Roads Cadaster, in-
tended to resolve those complex property and infra-
structural situations, in which a traditional 2D digital
cadaster is rather limited. The last one derives from
the point of view that the new virtual and spatial im-
ages eclaboration with all GIS-data extend our

“world” and allow us to think about logistics and in-
frastructure in many remarkable ways. In this con-
text, GIS data operating is simply one part of a larger
tradition of digital data handling and spatial represen-
tation at all levels — global, national, and local [9, 19].

GIS applications can be largely used in transpor-
tation systems and logistics for territory planning by
using such innovative approaches as Smart growth
index (EPA), CommunityViz (“what if” scenarios &
growth strategies), GIS for urban and regional plan-
ning case studies (ESRI), 3D analysis in GIS for
transportation planning, Transportation injury map-
ping system (TIMS), etc. (Fig. 5).

a) Route analysis

¢) Location-allocation modelling

d) Origin-destination cost metrization

Fig. 5. GIS approaches in transportation systems and logistics modelling for territory planning
(This illustration content was originally combined by the authors of this paper)

Here we agree with [17] that the advanced GIS
applications are able to solve the partial differential
equations of the unsteady urban and logistics area ex-
pansion and relevant population movement by nu-
merical techniques and describe properly different

spatial regularities of logistics types based on the
models developed.

Implementation of the content of the Lean-logis-
tics involves the use of logistics studios and such its
elements as active and interactive forms of practical
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activities of researchers while modelling some pro-
cesses. In order to implement the practical compo-
nent of the Lean-logistics, a new form of work — lo-
gistics studios modelling (logistudio) (see also Fig. 2)
is proposed as a means of active learning and prag-
matic form of creative activities to practice logistics
skills. According to the structure of the Lean-logis-
tics, 5 such studios are offered. All of them due to the
framework nature of the lean-logistics components
can be done creatively because logisticians can im-
plement its content, selecting needed objects of study,
K-direction tasks [33], and appropriate case study ex-
amples at the regional level.

Let’s have a look at the tentative content of the
Lean-logistics in constructive geography in the con-
text of the implementation of cross-cutting content
lines with a projection on the results of creative mod-
elling activities of logisticians.

In an “Introduction” we propose to look at the
meaning of “logistic”, and study logistic as a science
(Fig. 6a), logistics as an industry (function) of a cor-
poration, symbolism of the image of the logistics
business, the cognitive and constructive-geograph-
ical role of the logistics in the modern world, logistics
in geography and in constructive geography, sources
of knowledge about logistics.

In the context of an introductory part implemen-
tation we propose to accomplish logistudio Nel —
Creating a QR-code “Lean-logistics in geography”.
The last one should depict and explain information
about the meaning of “logistics”, the importance of
logistics in geography and constructive geography,
the key features of logistics as a science and industry
(function) of a corporation; give examples of sources
of knowledge about logistics and symbolic image of
the logistics business, determine the cognitive and
constructive role of logistics in the modern world and
in constructive geography, evaluate the practical sig-
nificance of logistics for humans.

This part of the lean-logistics studying deals
with such cross-cutting lines mentioned above as for-
mation of a lean attitude to the environment and en-
vironmental safety, awareness of the importance of
sustainable development and the constructive role of
the logistics in the modern world; formation of a tol-
erant member of society through collective work by
means of a logistics studios; formation a secure logis-
tics environment around us; providing logisticians
with a better understanding of the practical aspects of
the logistics, their own logistics capabilities.

In Section 1. “Theory of logistics ” we propose to
look at three next aspects: 1) General characteristics
of logistics, 2) Varieties of logistics, 3) Lean logistics.

For instance, Aspect 1. 1. General characteristics
of logistics deals with meaning, understanding and
studying such concept as logistics system, logistics
chain, logistics operation, object of logistics operati-

ons, origin and history of the term “logistics”, stages
of logistics development, and logistics functions
(Fig. 6b). This aspect depicts and explains infor-
mation about the meaning of the concepts “logistics
system”, “logistics chain”, “logistics operation”, give
definite examples of objects of logistics operations
and characteristics of the stages of logistics develop-
ment, describe the functions of logistics; determine
logistics own judgments about the object of logistics
operations in geography and constructive geography,
logists awareness about the applied value of
knowledge in logistics. This part of studying deals
with such cross-cutting lines as the formation of crit-
ical thinking about the prospects of environmental
development in the context of the functioning of lo-
gistics systems, formation of a tolerant attitude to
peers in making judgments about the importance and
object of logistics operations in geography, and im-
plementation of tasks on security and risks of logis-
tics operations, the development of the ability of log-
isticians to operate successfully in a rapidly changing
technological environment.

Aspect 1.2. Varieties of logistics depicts types of
logistics, classification groups of logistics, military
logistics, business logistics, material and information
flows in logistics, logistics costs, urban logistics, eco-
logical logistics, and tasks and problems of logistics
in the world, in geography and in constructive geog-
raphy. This aspect deals with the explanation of in-
formation about the meaning of the concept of “lo-
gistics costs”, the classification types of logistics
groups, differences between the key types of logis-
tics, the essence of the military, environmental, ur-
ban, and business logistics (Fig. 6¢); the key charac-
teristics of logistics costs; differences between mate-
rial, and information flows; comparison the problems
of logistics in the world and geography; awareness
about the feasibility of implementation of “lean-"di-
rection in environmental, urban, business and mili-
tary logistics. This part of studying deals with such
cross-cutting lines as forms of social activity, ecolog-
ical consciousness by means of military, urban, eco-
logical, and business logistics; formation of a toler-
ant, responsible member of society by means of mil-
itary logistics; performing practical tasks with data
operation on safety and health, material and infor-
mation flow of logistics in the world, in geography,
and in constructive geography; providing logisticians
with an understanding of the practical aspects of fi-
nancial issues by means of business logistics, solving
practical problems to determine logistics costs (see
Fig. 3).

Aspect 1.3. Lean-logistics depicts thrifty (lean)
production, basic principles of lean-production, his-
tory of lean-production (Fig. 6d), the key aspects of
lean-production, methods and concepts of lean-pro-
duction, types of lean-production costs, industry opti-
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a) Studying Logistic as a science b) Studying General characteristics
([https://learningapps.org/watch?v=pqyz47f5519]) of logistics

O I I I L — ([https://learningapps.org/watch?v=pswgqw3xk19])
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c) Studying Varieties of logistics d) Studying Lean-logistics
([https://learningapps.org/watch?v=p3hhe05dc19]) ([https://learningapps.org/watch?v=pxsiaw40j19])
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e) Studying Military logistics f) Studying Environmental logistics
([https://learningapps.org/watch?v=pca081bcj19]) ([https://learningapps.org/watch?v=po2ijctcn19])
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g) Studying Lean-construction in the field of services
([https://learningapps.org/watch?v=poxndy1a319; https://learningapps.org/watch?v=pxsbj357219])
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Fig. 6. Examples of the pages of the E-collection “Lean-logistics in geography”
(The figure is completely the authors’ original one)
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ons for lean-productions, lean-logistics, thrifty health
care, lean-mail, lean construction, thrifty manage-
ment, lean-city. In the context of this aspect imple-

menttation, we propose to accomplish logistudio Ne2
— Construction of lean-models: “Lean-store” or
“Lean-city in Ukraine” (Fig. 7).

Fig. 7. Example of business analyst in lean-logistics customer segmentation for territory planning
(This illustration content was originally combined by the authors of this paper)

All together Aspect 1.3 deals with information
about the meaning of “lean-logistics”, the origin and
history of lean-productions, features of lean-produc-
tion, giving examples of lean-productions in the
world and in Ukraine, concepts, and methods of lean-
production. Also, it takes into account such compo-
nents as the basic principles of lean production, char-
acteristics of the main aspects of lean production,
substantiation of the types of costs of lean-produc-
tion; industry’s options for lean production; projects
of lean-shop, lean-mail, lean-city creation, and mod-
elling; determination: the role of lean logistics in the
world, the importance of economical production,
lean-construction, lean-management, lean-health
care for humans; evaluation the practical significance
of the lean-city (post office, store) for human life, the
importance and prospects of lean-logistics in
Ukraine. This part of studying deals with such cross-
cutting lines as fulfillment of logistical tasks on mod-
elling of lean-city, lean-production, lean-shop, etc.;
formation of civic tolerance by means of a logistics
studios; performing tasks with data operation about
economic health care, practical exercises for model-
ling lean-productions, lean-city, lean-shop, lean-mail,
etc.; the formation practical skills in calculating the
costs of lean-production, recognizing industry op-
tions for lean-production, modelling cost-effective
construction and providing logisticians with a better
understanding of practical aspects of logistics, logis-
tics aspects of financial issues (savings, investment,
insurance, loan, credit, etc.).

In Section 1. “Applied logistics ” we propose to
look at five next aspects: 1) Military logistics, 2)
Business logistics, 3) Environmental logistics, 4) Ur-
ban logistics, 5) Logistics’ services.

For instance, Aspect I1. 1. Military logistics deals
with meaning, understanding, and studying such a
concept as “Military logistics” as a type of logistics,
history of military logistics, logistics system of mili-
tary logistics, military logistics flows in history and
modernity, rear provision, logistics in topography
(Fig. 6e), elements of military logistics in the geogra-
phy of settlement of continents and land conquest.
This aspect deals with the explanation of information
about the meaning of the concept of “military logis-
tics” and understanding its importance, the history of
military logistics, the system of military logistics and
rear logistics provision, the military logistics flows in
the historical perspective, the instruments of obtain-
ing logistical information from topographic maps,
examples of military logistics currents of modernity;
the importance of knowledge of military logistics for
peaceful purposes, adhering the peaceful coexist-
ence. This part of studying deals with such cross-cut-
ting lines as the formation of logisticians’ responsi-
bility for sustainable peaceful coexistence in society;
a tolerant attitude to others, a conscious citizen by
means of studying military logistics; fulfillment of
practical tasks with elements of military logistics in
topography, geography settlement of continents and
land conquest; the use of knowledge of military lo-
gistics for business undertaking benefit and financi-
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al literacy increasement.

Aspect I1.2. Business logistics depicts logistics
systems of business logistics, logistics management
tasks, purchasing logistics, distribution logistics, ob-
taining logistics, transport logistics, customs logis-
tics, logistics of reserves, storage facilities logistics,
infologistics, complex logistics, logistics flows of
business logistics, lean-business-logistics, business
logistics in the Ukrainian economy. In the context of
this aspect implementation, we propose to accom-
plish logistudio Ne3 — “Infologistics in the developed
advertising banners of domestic products”. All to-
gether Aspect 11.3 deals with information about the
meaning of “lean-business logistics” and the expla-
nation of its key features; examples of info-logistics
in the world and in Ukraine; business logistics sys-
tems; characteristics of the key features of purchase,
distributional, transportation, customs, sales, infor-
mation, integrated logistics; the tasks of logistics
management; the logistics flow of business logistics
descriptions; projects modelling of advertising ban-
ners of domestic products on the basis of infologis-
tics; awareness of the importance of logistics supplies
for people, knowledge of business logistics for con-
sumers of goods and services; assessment the practi-
cal importance of business logistics in the Ukrainian
economy. This part of studying deals with such cross-
cutting lines as performance of practical tasks on
sales logistics with real data operation about natural
resources, their conservation, multiplication; for-
mation of civic tolerance by means of logistics mod-
elling, implementation of practical tasks related to
business logistics in the Ukrainian economy; for-
mation of a safe living environment; the formation of
logistics skills, entrepreneurship, financial literacy in
the development, understanding infoload advertising
banner of domestic products based on infologistics,
understanding of business logistics and its compo-
nents.

Aspect 11.3. Environmental logistics depicts in-
formation about ecological logistics and ecological
security of the world, production processes and pro-
duction waste, utilization; unauthorized emissions;
lean-conservation and ecologically appropriate hu-
man behavior; logistics flow of ecological logistics;
lean-logistics of ecological attractiveness of regions
of Ukraine; logistics and geographical forecasting
(Fig. 61). Also, this aspect deals with the explanation
of the meaning of the concept of “eco-logistics”, pro-
duction processes, the relationship between produc-
tion processes and production waste; meaning and
characteristics of the flows of environmental logis-
tics; causative links in the systems: “environmental
logistics «» environmental security”, “environmental
security <« logistics”, “logistics <> geographical
forecasting”; description the options for disposal of
industrial and household wastes, applying the

acquired knowledge in practice; selection examples
of unauthorized waste emissions in the world and in
Ukraine; realizing the importance of knowledge of
lean-logistics in ecological attractiveness of the re-
gions of Ukraine; critical attitude to careless waste
disposal and environmentally appropriate human be-
havior. This part of studying deals with such cross-
cutting lines as formation of ecological conscious-
ness, ecologically expedient behavior by means of
ecological logistics and performance of practical
tasks on modelling of variants of the utilization of in-
dustrial and household waste; formation of civic con-
sciousness about the ecological attractiveness of the
regions of Ukraine; implementation of practical tasks
to determine the environmental attractiveness of the
regions of Ukraine, safety for a living taking into ac-
count the risks to human life and health (Fig. 8); the
formation of an economical attitude to natural re-
sources, training culture of savings through eco-
packaging and ecologistics.

Aspect 11.4. Urban logistics depicts information
about such type of logistics as “city-logistics”, urban
and rural population, the infrastructure of cities, the
metropolis and agglomeration, urbanization; types of
cities, their functions, and problems; urban lean-lo-
gistics; lean-logistics of demographic processes and
demographic policy; lean-logistics of your locality
(Fig. 9). Also, this aspect deals with the explanation
of the meaning of the concept of “city-logistics”,
“metropolis”, “agglomeration” (Fig. 10), “urbaniza-
tion”; the differences between urban and rural popu-
lation; recognizing the types of cities in the context
of lean-logistics; characteristics the functions of cit-
ies and their problems; selection examples of mega-
polises, agglomerations, their location on the geo-
graphical map; awareness about the importance of
knowledge of urban lean-logistics for cities develop-
ment; making judgments about the effectiveness of
lean-logistics of demographic processes; evaluation
the infrastructure of the regional center from the
standpoint of lean-logistics. This part of studying
deals with such cross-cutting lines which were men-
tioned above as formation of critical thinking, aware-
ness of the importance of sustainable development
for future generations; formation of a responsible
member of the community, settlement; formation of
an emotionally stable resident (guest, visitor) of a
metropolis; providing logisticians with a better un-
derstanding of the practical aspects of financial issues
of successful existence in the urban world, the for-
mation of a surplus family budget of a resident of a
modern city (village).

Aspect I1.5. Logistics services depicts infor-
mation about outsourcing and audit in logistics; lo-
gistics providers, logisticians, and managers of logis-
tics: professions, professional qualities; logistics ed-
ucational institutions; museums of logistics, etc. This
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Fig. 8. Example of safety for a living analyst (parcels of the road) of lean-logistic for territory planning

(This illustration content was originally combined by the authors of this paper)
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Fig. 9. Lean-logistic of the locality analyst and hot spot analysis
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Fig. 10. Agglomeration analyst example of average nearest neighbor for lean-logistic modelling
(This illustrations content was originally combined by the authors of this paper)

aspect also deals with the explanation of the meaning
of the term “logistician”, knowledge of the institu-
tions and museums of logistics; observation and dis-
tinguishing essence of the actions of providers and
logistics managers; characterizing outsourcing and
audit in logistics; realizing the importance of the pro-
fession of logistician in society; evaluation from the
“lean-"position the logistics to personal professional
self-determination. This part of studying deals with
such cross-cutting lines as formation of the ability to
critically assess the prospects for the development of
the environment and man in the context of outsourc-
ing and audit; formation of a civic position about the

importance of the logistics profession in Ukrainian
society; becoming a logistician as an emotionally sta-
ble member of society; fulfillment of practical tasks
for modelling the actions of providers and logistics
managers.

In Section I1I. “Logistical construction” we pro-
pose to look at two next aspects: 1) Lean-construction
of commodity flows, and 2) Lean-construction in the
field of services.

For instance, Aspect 111.1. Lean-construction of
commodity flows deals with meaning, understanding,
and studying such a concept as “construction” in ge-
ography and logistic construction; spatial models;
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logistics flow in the field of economy, logistic flows
in the production of goods, logistics flows in the
agro-industrial complex; lean-construction of com-
modity flows; logistics risks and logistics ad-
vantages, logistics shortcomings; global “chains of
additional costs” and “chains of logistics”: common
and different specificities. In the context of this as-
pect implementation we propose to accomplish logis-
tudio Ned4 — “Construction of spatial models of the lo-
gistics flow “Growing grain-crops —... — selling
bread in your locality” based on lean-logistics”. All
together Aspect I11.1 deals with information about the
relationships between logistics flows in production
and sales of products; the features of spatial models;
the functions of logistics construction; examples of
logistics flows in the production sphere; identifica-
tion and characteristics of the features of logistics in
industry and agriculture, making comparative tables;
substantiation logistics advantages and risks; finding
commonalities and differences between chains of ad-
ditional costs and chains of logistics; development of
spatial logistics skills and abilities; construction spa-
tial models of logistics flows based on lean-logistics,
identification their advantages and disadvantages;
evaluation the logistics advantages and disad-
vantages in the process of constructing spatial models
of the logistic flow; analyzing and realizing the im-
portance of lean-logistics in the construction of effec-
tive spatial models of logistics flow (Fig. 11). This
part of studying deals with such cross-cutting lines as

o Sl L 1
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formation of awareness of the importance of sustain-
able development of industry and agriculture; for-
mation of civic tolerance by means of a logistics
modelling; fulfillment of practical tasks for construc-
tion spatial models of logistics flow, training con-
sistency in decision-making on logistics construc-
tion; becoming a logistician as an emotionally stable
member of society, performing practical tasks of the
logistics studios on constructing spatial models of the
logistics flow (e.g. “Growing grain-crops —... —
selling bread in your community”), which can evoke
joyful emotions; fulfillment of practical tasks on a
calculation of the added costs, planning of economic
activity and the family budget in a point of purchase,
sale of bakery products, etc.

Aspect 1I1.2. Lean-construction in the field of
services deals with meaning, understanding, and
studying such a concept as “lean-construction”, “the
field of services”; logistics flows in: the service sec-
tor, the transport sector, the financial sector, in edu-
cation, science, culture, tourism, and sports; political
geography and logistics (Fig. 6g). In the context of
this aspect implementation we propose to accomplish
logistudio Ne5 — “Construction of spatial models of
the logistics flow “Infologistics —... — broadcasting
a program about logistics on a local TV channel”
based on lean-logistics”. All together Aspect II1.2
deals with information about the the specificities of
lean-construction; the relationships between logistics
flows in the service sector and the quality of services

Legend:
SZmzo, - Administrative regions
boundariss
=t Hydrolozycal objects
~—~"— - Fac=ts combination
- Facats indax

Urban ar=a

IIIID. Fislds ofinflbence
(from ths lowast

to the hizhsst onz)

Fig. 11. Construction of spatial model of the logistics flow [32]
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received by the consumer; the features of spatial
models; characteristics the features of logistics in
transport and financial sphere; researches results and
substantiations logistics flows in the field of educa-
tion, science, culture, tourism and sports; construc-
tion spatial models of logistics flows on the basis of
lean-logistics; identification the relationship between
logistics and political geography; evaluation the lo-
gistical advantages and disadvantages in the process
of constructing spatial models of the logistic flow;
awareness of the importance of lean-logistics in con-
struction effective spatial models of logistics flow;
formulation a personal “lean-"concept of the ration-
ality of logistics actions (information, goods, ser-
vices, etc.) in society and space; realization the value
of the acquired knowledge of “lean-logistics in geog-
raphy”. This part of studying deals with such cross-
cutting lines as formation of awareness of the im-
portance of sustainable development of services; for-
mation of civic tolerance by means of logistics stu-
dio, political geography, and logistics; fulfillment of
practical tasks on the construction of spatial models
of a logistic flow; training of sequence in decision-
making on logistic construction of infologistics cen-
sorship; formation of a logistician as an emotionally
stable member of society, fulfillment of practical
tasks on constructing spatial models of logistics flow;
fulfillment of practical tasks on modelling of con-
sumer attractiveness, planning of economic activity
and family budget in the point of purchase, sale in the
sphere of services.

Conclusions. The main results of this paper and
their provision are the lean-logistics geosystem re-
search concept as a contemporary approach of con-
structive geography based on leading scientific prin-
ciples, some details about this concept applied imple-
mentation as a definite aspect of regional planning.
For this purpose, a few examples (case studies) of its
modelling and practical application were provided.

Altogether, the content of the proposed structure
of “Lean-logistics in constructive geography” con-
tributes to the learning geography at the profile level,
because it deepens knowledge of logistics and its

derivatives, QR-coding (its creation and use), Lean-
logistics itself, outsourcing, auditing, and develop-
ment of such skills as distinguishing spatial models,
describing the features of logistics in space and time;
formation of skills in designing, modelling, con-
structing, working with cartographic material, etc.

In addition, the implementation of the proposed
content of Lean-logistics is aimed at revealing facts,
processes, phenomena from the perspective of the
four cross-cutting content lines (environmental secu-
rity and sustainable development, civic responsibil-
ity, health and safety, business undertaking, and fi-
nancial literacy), the formation of key, general sub-
ject, subject geographical competencies.

Along with this, practical addition to the pro-
posed content of Lean-logistics in constructive geog-
raphy is a page navigator E-collection in the form of
a book trailer. Some pages of the book trailer contain
examples of the multimedia scrapbook of interactive
exercises (deal with some definite sections and/or
topics) which are presented using the Print Screen-
visualization of the logistics lotto. The use of such
tools, forms, technologies, techniques in the study of
the content of “Lean-logistics in geography”, as E-
collection, book-trailer, hotlist, multimedia scrap-
book, mind mapping software, QR-coding, Print
Screen-visualization, with active use of GIS tools and
technologies, educational Internet services, modern-
izes the learning process and with systematic use in
practice makes them necessary and appropriate in the
knowledge about geography and constructive geog-
raphy. Logistics lotto print screen “Lean-logistics in
geography” illustrates the construction of intelli-
gence models in the knowledge of logistics by means
of test exercises, sequence and correspondence, car-
tographic modelling, info-construction, and example
of tasks of the bank of questions, forming an appro-
priate training complex to disclose the proposed con-
tent of Lean-logistics in constructive geography.
Also, all given theoretical and methodological as-
pects of lean-logistics will be a basis for the future
monograph and definite case study elaboration.
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Lean-jorictTuka y KOHCTPYKTHBHI reorpadii:
TeOPeTHUYHI Ta MeTOH0JIOTIUHI 3acaau

Bixmopia Yooeuuenxo',

JI. Teorp. H., IOLEHT, kKadenpa reorpadii Ykpainu, reorpadiunnii hakynsrer,
'KuiBchkuii HanionansHuii yHiBepcutet iMeni Tapaca llleBuenka,

Byl. Bonogumupcrka 64/13, m. Kuis, MCII-01601, YkpaiHa;

Ipuna Yoosuuenxo’,

1. TIeJ. H., Tpogecop, MPOPEKTOP 3 HAYKOBO-TIEAArOTIYHOI Ta METOANYHOI poOOoTH,
2CyMchbKuii 00MacHUH iHCTUTYT MICIISIUITIOMHO] HEIaroriqHoi OCBITH,

Byn. P-Kopcakosa 5, m. Cymu, 40007, Ykpaina

3 METOI0 NOJANIBIIOTO PO3BUTKY Ta BIIPOBAIPKCHHS Y MPAKTHKY IUIAHYyBaHHS TEPUTOPiil HOBITHBOTO KOHLIENTYalb-
HOTO TiIXO/ly Ta HAaNpsIMy KOHCTPYKTHBHO-TeorpadiuHiX JA0CiiKeHb — Lean-oricTuky npencrasieHa crarts Oyia npu-
CBsiUCHA BUCBITJICHHIO il PyHIaMeHTanbHUX 3acal. Y mpeAcTaBlIeHOMY J0poOKy Lean-noricTika BU3HAYA€ThCS SIK TAKHNA
HAIpsM Cy4aCHHX HAayKOBHUX IOUIYKIB, SIKHH CIIPSMOBAHO Ha JIOCIIDKEHHS O0COOJIMBOTO THITYy aKTyaJbHHX T'€OCHUCTEM —
JIOTICTUYHHUX, TOSBA SIKMX 3yMOBJIEHA BCE3POCTAIOUMUM BIUTMBOM JIOTICTHKH Ha TEPUTOPIIO, YCKIAIHEHHIM JIOTICTUYHUX
MIPOLIECIB Ta JIOTICTUYHOT IHPPACTPYKTYPH, PO3LINPEHHSIM ITPOCTOPOBHX X MEX K PE3yNbTaTy eKCTEHCHBHOTO MiCTOOY-
JIyBaHHS Ta CIIOPY/DKEHHS IUISAXIB CHOJYyYEHHS, YIOCKOHAJICHHSIM TEXHOJIOTIYHUX MPOILECIB, 3a/1iTHUX Yy JIOTiCTHII, HO-
CHJICHHSIM €HBalpOMEHTaJIbHOI Ta JaHAMAa(TO3HABYOI CKIIAI0BHX i)l Yac 3AIHCHEHHS JIOTICTHYHUX JIOCIIJDKEHb TOLIO.
ITpu upomy, Lean-roricTuka ysSBIsSEThCS SIK Taka KOHLEIIs MPUKIAJIHOTO CIIPSIMYBaHHS, PO3BUTOK SIKOi TICHO TIOB’s13a-
HUH 3 KOHIIENTYaJbHUMHU 3acaJaMi KOHCTPYKTHBHOI reorpadii ta I'IC-texHonorisMu, a MpoBiAHMMY ii aclieKTaMH BH-
3HAYEHO: y CKJIaJi (yHAaMEeHTaIbHO-METOI0JIOTIYHOTO OJIOKY MOIIYKIB — «TEOPisl JIOTICTUKI», BUAM JIOTICTUKH Ta iX Bi-
JIMIHHOCTI, «TIPUKJIaTHA JIOTICTUKA, 30KpeMa, BiiiChKOBa, 013HEC, EKOJIOTIYHA Ta MiChKa JIOTICTHKA, HaIaHHS JIOTICTHIHUX
TIOCJIYT, Ta «IOTiICTHYHE KOHCTPYIOBAHHS» (TOBAPHUX IMOTOKIB Ta MOTOKIB y chepi MoCIIyT), a y CKiIa/1i MPaKTUIHOTO OJIOKY
— HHM3Ka «JIOTi-MOIemoBaHHD (IpumipoM, 3 QR-koxyBanHs, moOynoBH Mozenell lean-marasuny 4u-to lean-micra, iHdpO-
JIOTiICTHKH, KOHCTPYIOBAaHHS ITPOCTOPOBUX MOJIEJIEH JIOTICTHYHOTO MIOTOKY iHCTpyMEeHTaMH lean-jorictuku Tomro). Pasom
3 THUM, 3aIPOTIOHOBAHO MPUKJIA/ BIIPOBAHKEHHS lean-oTiCTUYHUX MOCHTiKeHb y BursiAi E-30ipauka (Oyk-Tpetinepa),
OKpEeMi CTOPIHKH SKOTO MIiCTSATh MPUKJIaI1 MyJIbTUMEia CKPEeTOyKy iHTepaKTHBHIX BIPAB Ta JIOTICTHYHOTO JOTO, PO3PO-
OJIeHMX BiJOBIIHO 10 c(hOPMOBaHOI CTPYKTypH Lean-noricTuky.

Knrwouosi cnosa: nocicmuka, Lean-nocicmuka, KoHCmpyKmugna 2eozpaghis, meopis, Memooonozis, npakmuka, meo-
pemuuni 3acaou, lean-nocicmuune mooenosanHs, lean-nocicmuynuil cKkpenoyx.

BHecoK aBTOpiB: BCi aBTOpW 3p06MAM PiBHUI BHECOK Y L0 po6OoTY Haaiiiwna 17 cepnna 2021 p.
MpuitHaTa 17 cepnHa 2022 p.
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