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Abstract— One of the most actively developing economic 

sectors in the world is trade, however, in spite of the high pace 

of development, there are difficulties in trading environment, 

which are connected with toughening of competition and a 

need of enterprises for optimizing all types of costs. One 

means of increasing competitiveness of trading service 

enterprises is to introduce modern logistics tools, namely, to 

apply an aggregate of methods and models of integrated 

logistics and spatial placement of retail facilities. The paper 

proposes a technical approach to choosing a place for 

placement of trading service facilities on the basis of the level 

and kind of logistic integration, which includes an invariant 

approach to creating a “consumer pathway”. Owing to an 

increasing trend towards limiting the choice of ground areas 

for establishing large trading service facilities or due to the 

absence of ground areas within the city limits in large cities, 

we propose the options providing the choice of a place for 

placement within the limits of a city’s district, on a city’s 

territory and out of town; we also propose a way of creating 

the transport, warehouse and trading infrastructure. This 

approach allows modeling the scripted development of a 

region’s trade in the long run and adjusting the existent 

consumer flows at the city level, which are one of the main 

vectors of development of modern logistics.   

 

Index Terms— Logistics, logistic integration, spatial 

placement of facilities 

I. INTRODUCTION 

OWADAYS, trade is one of the most actively 

developing sectors of economic activity both in 

Russia and in the world. According to the estimates 

of leading business practitioners  [10, 15, 22, 25, 27], a 

certain phase of trade development has been observed 

over the recent decade in Russia; it is characterized by 

further structuring of the trade market with supremacy and 

accelerated development of network organization of 

business under increasing competition. The   Development 
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Strategy for trade up to 2020, which sets the vector of 

trade development, also states that trade is growing fast.  

At the same time, in spite of stable conditions of 

trading field against the background of general condition 

and development dynamics of other sectors of economy, 

negative trends can also be observed. They are the level of 

coverage of modern retail areas per population, common 

level of development of transport logistics market, 

toughening of competition as a result of introduction of 

more effective trading techniques. 

One means of increasing competitiveness of trading 

service enterprises, according to a number of experts [19, 

21, 24, 28], is to introduce modern logistics tools and 

supply chain management. Active development of 

consumer market entails essential consolidation of logistics 

and supply chain management (SCM), which is caused 

both by the increase in flows of goods and in the necessity 

of cost reduction under the conditions of aggravating 

competition and by generally higher demands of population 

on the range and quality of trading service. 

Assuming that the role of trade as a natural channel for 

disposing manufactured goods and satisfying the demand 

has significantly increased, its further qualitative 

development is impossible without using the methodology 

of integrated logistic models and methods together with 

modern theories of spatial organization of trading facilities.  

Application of methods and theories of logistic 

integration and spatial organization of trading facilities in 

aggregate aims to reduce time and financial expenditures, 

connected with supply of goods and services; to meet the 

requirements of trading technological process, outlined by 

enhancement of quality of trading services; to form and 

develop modern distribution centers and transport 

infrastructure under the conditions of concentration of 

capital and aggravation of competition.  

II. TECHNICAL APPROACH, LOGISTICS  

The research aims to develop a technical approach to 

placement of trading service facilities on the basis of 

logistic integration, which increases the competitiveness of 

trading service facilities on the whole and the efficiency of 

their activity, and also allows modeling the development of  

the trading service sphere of a region in the long run. 

Trading service sphere represents an alliance of retail 

trade and public catering system; they are integrated due to 

the similarity of the main functional feature of disposal of 

goods, products and services, secondly, the spheres have 

common consumers, thirdly their logistic cannels are 

similar and have the same orientation of flows (material, 

financial, informational, etc.).   

Development of the trading service sphere frequently 

brings up the issue of optimum placement of its facilities, 
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trading enterprises and public catering enterprises of 

different types, kinds and scale.   

 Traditionally logistics has attached much importance 

to the issues of spatial placement of market economy 

facilities. Over the last decades a powerful toolset has 

been developed; although it is based on complicated 

mathematical methods, it allows determining the most 

advantageous places for placement trade facilities on a 

certain territory [1-9; 11-14]. 

At the same time along with the issues of spatial 

placement of trading facilities, significant attention is paid 

to the increasing trend towards their integration [16-21, 

23-24, 26]. Integration on logistics principles in the sphere 

of trading service first started to take place in the early 

70’s of the XXth century in the form of trade 

organizations, unions and corporations. Since 2000 

vertical and horizontal integration and creation of trade 

associations, unions, voluntary chains and retail chains 

have widely spread. 

From our point of view, logistics methods act as a 

reliable tool of risk reduction and competitiveness 

enhancement of an enterprise. Joint use of logistics and 

integration tools will result in a synergistic effect. 

Thus, addressing the issues of spatial placement of 

trading facilities as interrelated with the trend towards 

their integration on logistics principles takes on special 

significance. It is noteworthy that the efficiency of 

placement of trading service facilities depends on the 

influence of a wide range of factors, the list of which will 

vary and depend on the level of logistic territory.   

We define logistic territory as a territory, where 

interaction between a trading service enterprise and an 

ultimate consumer takes place, resulting in the completion 

of trading service delivery.    

When placement, it is important to determine the type 

and kind of the trading service enterprise depending on the 

business scale and the enterprise capacity. Concentration 

of these constituents in a well-defined hierarchy represents 

a technical approach to placement of trading service 

facilities on the logistic territory (Table I). 

We distinguished such kinds of logistic integration as 

functional, i.e. integration of enterprises inside one field of 

activity, and intersectoral, i.e. integration of trading and 

public catering enterprises, which has its distinctive 

features. Partial intersectoral integration implies 

consolidation in the intersection of fast moving consumer 

goods (FMCG) sectors of retail trade and public catering. 

Full intersectoral integration aims to enhance a synergistic 

effect and coordination at all levels of intersection and 

interaction of flow processes in two scopes of activity – 

trade and public catering. Levels of integration are formed 

depending on the kind of logistic integration of trading 

service facilities; they include macro-, meso- and 

microlevel. Logistic systems are classified according to 

the size of territory into logistic systems of macrolevel, 

which comprises enterprises of a region, of mesolevel, 

which represents the system of enterprises of a city, and of 

microlevel, which encloses enterprises into a system 

within the limits of a residential area or a microdistrict. 
 

 

TABLE 1 

TECHNICAL APPROACH TO CHOOSING THE OPTIONS FOR PLACEMENT OF TRADING SERVICE FACILITIES ON THE LOGISTIC TERRITORY 

Choosing an integration level 

depending on the kind of 

logistic integration 

Functional 

 

Intersectoral 

 

partial 

 

full 

1 level of integration 

 

2  level of integration 

 

3  level of integration 

 

II Matching the integration 

level with the logistic 

territory  level   

microlevel 

 

mesolevel 

 

Macro-level 

 

III Determining  

recommendable type and 

kind of trading service 

enterprises depending on the 

level 

of the logistic territory 

Specialized food departments 

pavilions, stalls,  including 

hot food stalls, convenience 

stores, fast food enterprises 

Food department stores, 

super-markets, hyper-

markets, cafes, cafeterias, 

general restaurants  

 

Complex commercial 

establish-ments, shopping 

centers, shopping malls, 

shopping and entertainment 

malls 

 

IV Forecast-ing and 

identifying the more steady 

trends in the develop-ment of 

local markets 

V  Choosing options for 

siting of trading service 

facilities 

 

V.A Estimating the 

enterprise siting location by a 

series of criteria   

 

V.В  Choosing a city district 

on the basis of the integral 

ranking of economic 

attractive-ness REA 

V.С  Choosing a territory in 

the region on the basis of   

the integral ranking of 

investment attractiveness in 

the long run  RIA 

 

V.А.1 Facility area 

V.А.2 Facility rent 

V.А.3 Siting options 

(separate, built-in or built-on, 

a department in a sales area,  

a pavilion, a stall) 

V.В.1 District type 

V.В.2 Composition of the 

population 

V.В.3 Level of the city 

transport infra-structure 

development 

V.В.4 Types of  foot traffic 

and its intensity 

V.В.5 Level of compete-tion 

V.В.6 Labor supply 

V.С.1 Region area 

V.С.2 Main economic sectors 

V.С.3 Level of the region 

transport infrastructure 

development 

V.С.4 Level of income of the 

region population 

V.С.5 Size and density of the 

population 

V.С.6 Socio-economic 

indices of the region’s anchor 

city 

V.С.7  Socio-economic 

indices of the region’s cities 

 

VI.A Estimating competitors 

in order to develop stock and 

price policy 

 

Establishing a trading service 

facility  

 

VI.В Choosing a site for 

establishing a trading service 

facility  

in a district of high economic 

attractive-ness 

Building or reconstructing  

a trading service facility  

 

VI.С Modeling a “consumer 

pathway” for the territory of 

high  investment 

attractiveness in the long run   

 

VI.С.1 Modeling the concept 

of  a trading service facility, 

its profile, capacity and 

additional service facilities 

 

 

VI.С.2. Modeling the 

transport infrastructure 

taking into account formation 

of the anchor city’s public 

traffic currents  

VI.С.3. Modeling the 

warehouse infra-structure 

Building a trading service 

facility, roads and the 

warehouse infra-structure 
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III. ADDITIVE MODEL AND FINAL DESIGN FORMULA 

Depending on the kind of logistic integration and, 

accordingly, its level, there are three possible options for 

siting of trade service facilities: 

1) establishing a trade service facility mainly in the 

form of small specialized departments, pavilions within 

the limits of a residential area or a microdistrict 

(microlevel); 

2) building or reconstructing a trade service facility 

on a city’s territory (mesolevel); 

3) building a trade service facility with the related 

infrastructure and creating a “consumer pathway”, i.e. 

establishing an out-of-town trading service facility.  

Let us consider the options for siting of trade service 

facilities in detail. 

At the microlevel of a logistic territory, characterized 

by siting of enterprises of the first level of integration, the 

choice of place for siting is conditioned only by financial 

possibilities of entrepreneurs. At this stage the most 

important is to estimate the suggested option for siting of a 

future business entity from the standpoint of profit, 

assortment and price policy. As a rule, for a small-to-

medium business there are ready-made offers of places for 

siting of facilities in the form of small specialized 

departments, pavilions. The economic effect will be much 

higher, if small-to-medium business representatives apply 

not only logistic integration mechanisms, which allow 

decreasing costs, but also set an efficient assortment and 

price policy, which leads to the enhancement of 

competitiveness in the consumer market. 

The mesolevel and its characteristic 2nd level of logistic 

integration involve studying a city’s territory from the 

standpoint of searching for an optimum place for siting. In 

this research the technical approach to choosing the option 

for siting of a trading service facility at the mesolevel is 

presented in the form of an additive model which helps to 

find out the integral ranking of economic attractiveness REA 

of a city’s district with account of unicomponent and 

multicomponent factors.  

To the unicomponent factors we refer: district type 

(FV.В.1), predominant type of foot traffic (FV.В.4), labor 

supply of the district (FV.В.6).  

To the multicomponent factors, which influence the 

ranking of economic attractiveness of a city’s district, we 

refer: composition of the population (R’V.В.2), including the 

estimate of the demographic situation (XV.В.2.1), 

predominant kinds of activity of the population (XV.В.2.2), 

structures of the households (XV.В.2.3), level of income and 

level of expenditure of the population (XV.В.2.4); level of 

development of the transport infrastructure (R’V.В.3), 

including the intensity of traffic flows (XV.В.3.1), traffic 

capacity of the road (XV.В.3.2),  pendulum movement 

(XV.В.3.3), traffic congestions (XV.В.3.4), highway condition 

(XV.В.3.5), number of public transport modes (XV.В.3.6), 

intervals of public traffic circulation (XV.В.3.7), number of 

stops and the distance between them (XV.В.3.8); level of 

competition (R’V.В.5), including the availability of trade 

service enterprises (XV.В.5.1), assortment saturation of goods 

and services (XV.В.5.2), continuity of siting of enterprises 

(XV.В.5.3), prospects for building new trading service 

enterprises on the district’s territory (XV.В.5.4). 

The additive model and the final design formula are 

given below 

 

 

 

 

 

     (1) 

 

, 

 

)   

 

(1)   

where ωij is the weight coefficient of i and j criteria; Fi is 

the unicomponent criterion of choosing a city’s district; 
'
jR  is the complex multicomponent criterion of choosing a 

city’s district. 

The additive model is built on the basis of the 

assumption that the integral index of economic 

attractiveness represents a sum of positive and negative 

factors of impact with account of the weight coefficient. 

The significance of each weight coefficient was 

determined with the help of such method of expert 

evaluation as the method of paired comparisons with 

further normalizing of the coefficient value. According to 

this method, experts compared the parameters pairwise, 

using a ratio scale. Experts give no quantitative evaluation 

of advantages of one parameter over another or of the 

level of parameter significance; they use the notions of 

more, less or equals.  

The technical approach to choosing options for siting of 

trading service facilities includes also the 3d level of 

logistic integration, consisting in building a trading service 

facility, roads and the logistic infrastructure and resulting in 

creation of a “consumer pathway”, i.e. logistic integration 

of subsystems and units of a mocrologistic system of 

trading service, aiming to optimize the level of socio-

economic development of the logistic territory. Creation of 

a “consumer pathway” by a trading enterprise is connected 

with an increasing trend towards limiting the choice of 

ground areas for establishing large trading service facilities 

or with the absence of ground areas within the city limits in 

large cities; it also implies both choosing a place for 

placement of out-of-town facilities, and creating the 

transport, warehouse and trading infrastructure.  

Our approach allows choosing a territory of regional 

importance for placement of an out-of-town trading service 

facility, basing on the determination of the integral ranking 

of investment attractiveness RIA of this territory. It is 

practical to use the same additive model, as was used in the 

previous case, for this purpose; but in this case the specifics 

of the criterial selection of a territory is taken into account; 

these are the unicomponent criteria: region area (FV.С.1), 

main economic sectors of the region (FV.С.2), level of 

income of the region population (FV.С.4), size and density 

of the population(FV.С.5), socio-economic indices of the 

region’s anchor city (FV.С.6), socioeconomic indices of the 
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region’s cities (FV.С.7); and also the indices, belonging to 

the complex criterion of the level of transport infrastructure 

development (RV.С.3): number of transport modes (XV.С.3.1), 

local transit traffic (XV.В.3.2), international transit traffic 

(XV.В.3.3). 

The final formula will assume the following form: 

 

 (2) 

 

 

IV. RESULTS 

The proposed technical approach to choosing a place 

for placement of trading service facilities allowed us to 

carry out calculations of integral indices for the meso- and 

macrolevel and set ranges of economic attractiveness of a 

city’s districts and ranges of investment 

attractiveness of a region’s territories in the long run 

(Table II); according to them it becomes possible to 

determine the degree of risk when choosing a place for 

placement of trading service facilities for different 

purposes. 

The values obtained for the ranking of economic 

attractiveness of a territory at the mesolevel and the 

ranking of investment attractiveness of an out-of-town 

territory will allow making the conclusion about how 

effectively a trading service facility sited in a certain place 

can function, and will also enable forecasting the 

effectiveness of the designed enterprises and avoid 

possible losses in case of choosing a place on a territory 

with low ranking of attractiveness. 

The approbation of the proposed technical approach to 

choosing options for placement of trading service facilities 

was carried out by the example of such formats as 

Сash@carry, a supermarket and a shopping mall. 

The Сash@carry, which represents a modern service 

facility and disposes goods with the help of self-service, is 

focused on small-scale wholesale and wholesale 

customers, who purchase goods for cash. The cash@carry 

format implies a wide range of food and nonfood items at 

a relatively low price. Checking out implies quick settling 

of account forms, providing additional documents for the 

goods at retail outlets. It has a trade area of 20 thousand 

m² and above. The number of stock keeping units is 

between 20 and 40 thousand items. The format implies a 

significant territory of trading service, high size and 

density of a region’s population of a quite high level of 

income; it is independent from foot traffic, and 

accordingly, from public transport circulation, but at the 

same time it demands a highly developed transport 

infrastructure of high quality. 

According to the proposed technical approach, it is 

recommendable to the Сash@carry trading facility to be 

sited out of town far from the center on a crossway; such 

territories for the format considered have a high ranking of 

investment attractiveness.  

Supermarket is one of the most widespread formats of 

service facilities. It has a trade area of 600-5000 m². The 

assortment includes 4-20 thousand items. The stores of this 

type are characterized by a relatively low level of markup 

and offer average quality service. According to the 

technical approach, the most efficient placement of a 

trading facility will be in a city’s districts with high density 

of population of an average and above average level of 

income, in places characterized by high motor vehicle and 

walking accessibility. Supermarkets operate under the 

conditions of quite high competition, consequently, the 

higher is the ranking of economic attractiveness of a 

territory, the higher is the potential effectiveness of their 

activity. Thus, the second option for placement is 

recommendable for supermarkets, i.e. building or 

reconstructing of a trading service facility on a city’s 

territory. 

Trading service facilities, which are being actively 

established, are shopping malls; they have trade areas of 

70000 m² and above, and they offer a variety of goods and 

a wide range of services. Shopping malls centralize the 

functions of upkeep of trading activity, including engineer 

support, renovation of buildings, repair and maintenance of 

structures and equipment, supervision of trading facilities, 

catering for employees, etc. The third option for placement 

of a trading facility, i.e. building of a trading service 

facility with the related infrastructure and creating of a 

“consumer pathway”, for a shopping mall is preferable, 

because a significant area of a facility, high assortment 

saturation with goods and services, relatively low 

saturation of a city with such trading facilities will facilitate 

attracting a significant customer flow. 

 

TABLE II 

RANGES OF RANKINGS OF ECONOMIC ATTRACTIVENESS OF A CITY’S DISTRICTS AND INVESTMENT ATTRACTIVENESS OF A REGION’S TERRITORIES IN THE LONG 

RUN 

REA Range of 

economic 

attractive-ness 

of a city’s district 

RIA Range of 

investment 

attractive-ness 

of a region’s territory  

Degree of 

risk 

1≥REA ≥ 0,75 Range of high economic 

attractive-ness 

1≥RIA ≥ 0,75 Range of high investment 

attractive-ness 

Low 

0,75  REA ≥ 0,5 Range of medium economic attractive-ness 0,7  RIA ≥ 0,5 Range of medium investment attractive-ness Medium 

0,5  REA ≥ 0,25 Range of insignifi-cant (below the 

medium) economic attractive-ness 
0,5  RIA ≥ 0,25 Range of insignifi-cant (below the medium) 

investment attractive-ness 

Above 

medium 

0≥REA  0,25 Range of low economic attractive-ness 0≥RIA  0,25 Range of low investment attractive-ness High  
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V. CONCLUSION 

To conclude, it should be stated that in our research we 

developed a technical approach to choosing a place for 

placement of trading service facilities; it takes into account 

the kind of logistic integration and its level. The suggested 

approach to spatial placement of trading service facilities 

on the basis of logistic integration will allow increasing 

their competitiveness and effectiveness. Placement of 

trading service facilities on territories with high and 

medium level of economic and investment attractiveness 

reduces the activity risks; the territories considered are the 

attraction zone for trading service facilities and consumer 

flows, accordingly, in the future it will lead to their 

development and will allow modeling the scripted 

development of a region’s trading service sphere in the 

long run. 
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