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METHODOLOGICAL PRINCIPLES OF MARKET SEGMENTATION OF VEGETABLE
PRODUCTS USING CLUSTER ANALYSIS IN THE BUSINESS ENVIRONMENT

Abstract. The cluster model of business organization has several advantages. In
the presence of a cluster, marketing structures, which are created for the purpose of
marketing support for the activities of enterprises taking into account the infrastructure
of the vegetable market, are formed.

This approach allows small-scale agricultural enterprises to avoid the growth of
conditionally fixed costs and to increase performance of activity. At the same time, it's
important to understand that clustering enables producers of vegetable products not
only to jointly promote their products, but also to form an effective marketing support
system for the activities of each enterprise.

In this article authors have formed the essence of cluster analysis on the basis of
the research of domestic and foreign scientists. The methodology of cluster analysis is
generalized forvegetable enterprises. The use of methods of cluster analysisis proposed
for the study of the regional vegetable market and consumer groups of vegetable
products. Analytical and graphical possibilities of application of the software package
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statistica are shown for multivariate grouping of consumers of vegetable products. A
dendrogram of consumer preferences of vegetable products in a supermarket has
been constructed.

The authors used hierarchical clustering of consumers of vegetable products on
the basis of Ward's method, as an agglomeration plan. It is proved that the proposed
methods should be used in the further practical activity of marketing services at the
enterprises of the vegetable industry and their integration formations.

The article justifies expediency the inclusion of psychographic and behavioral
features in the segmentation of the market of vegetable products with cluster analysis,
which will enable the marketing service to take into account the needs and demands of
consumers in detail, establish the degree of their loyalty that is, the relation to vegetable
production, its packaging and qualitative characteristics. The control of this technique is
important not only for the marketer who carries out marketing researches, but also for
employees of the marketing department of a small vegetable company.

Keywords: cluster analysis, marketing services, clustering, vegetable products,
market segments, consumer

Formulas: 0O, fig.: 2, tabl.: 3, bibl.: 15

JEL Classification: Q13, M31, C10

Introduction. Grouping and classification are statistical methods for the distribution
of homogeneous and heterogeneous aggregates into certain groups according to
essential features, which are widely used in biology, psychology, sociology, economics,
management, etc. Multidimensional grouping can be done on the basis of cluster
analysis. Clustering allows you to explore a large amount of information which concerns
a large number of various features, characterizing a set of objects, and compressing this
information into convenient, visual dimensions [Electronic textbook on statistics. 2001]

Cluster analysis (taxonomy, pattern recognition) consists of different methods of
classification, the main purpose of which is to divide a set of objects into a small (known
or not) number of groups, classes of homogeneous, similar objects. These groups must
be formed in such a way, so that the objects contained in one class are not far from each
other. Such classes are called clusters (taxon, images). Cluster (eng.) - grono, bundle,
accumulation - this is a group of elements that have any common property. Taxon (eng.)
- is systematized group of a certain category [Aivazian, Mkhitaryan 2001].

Investigation of the concept of «cluster analysis» in various reference books,
dictionaries and economic literature allows us to conclude, that there are many
approaches to his interpretation. Variety of approaches to the definition of cluster
analysis necessitates further consideration of this issue.

Literature review and the problem statement. The authors aim to study the
application of cluster analysis in the analysis of the regional vegetable market for the
purpose of polling consumers of vegetable products.

According to the results of the analysis of literary sources, it was clarified that scientists
devote much attention to the study of theoretical and practical aspects application of
cluster analysis methods. It should be noted that the scientists not enough attention is
paid to the application of methods of cluster analysis to solve problems that arise every
day before producers of agrarian products.
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Results of the research of the essence of the concept of cluster analysis reflected in
the works of domestic and foreign scientists.

So, according to Oldenderfer M., cluster analysis is a set of multidimensional
statistical procedures, which allow to sort elements of the system in homogeneous
groups [Oldenderfer, Blaspheid 1989].

Bondarenko O. believes that cluster analysis - is a multi-dimensional statistical
procedure that collects data containing information on the selection of objects and then
arranging objects in relatively homogeneous groups (Q - clustering, or Q - technique,
cluster analysis itself) [Bondarenko, Slesare 2011].

Kupalova G. argues that the cluster analysis is a multi-dimensional statistical survey
method, which includes data collection containing information about selective
objects and arranging them in a relatively homogeneous groups similar to each other
[Kupalova 2008].

Savitskaya V. generalizes that the cluster analysis is a set of methods, approaches and
procedures developed to solve the problem of formation of homogeneous classes in
an arbitrary area of concern [Savitskaya 2012].

Research results. Methods of cluster analysis allow to solve the following tasks
[Savitskaya 2012]: breakdown of the initial set of objects on a relatively small number
of areas grouping (clusters), so that the elements of one cluster are as close as possible
to each other; identification of the structure of the totality of the objects under study.

So, cluster analysis - these are methods that are used when classifying objects in
relatively homogeneous groups (clusters). The execution of cluster analysis is divided
into six stages: problem formulation (selected variables set allows you to describe the
similarity between objects); choice of measure of dispersion (choice of method for
measuring distance or degree of similarity); choice of clustering method (clusterization
methods can be hierarchical or non-hierarchical); deciding on the number of clusters;
interpretation and profiling of clusters; validity estimation of clustering.

To improve the performance of marketing services and estimating the size of
vegetable market segments it is recommended to use cluster analysis [Yashkina 2008].
Dealing with this technique isimportant not only for the marketer, who conducts relevant
research, but also for employees of the marketing department of a small vegetable
enterprise. In addition, using cluster analysis market segmentation can be done by
psychographic, geographical and behavioral characteristics.

Ideal marketing concept is achievement in the market of competitive advantages,
based on the primary attention to the needs and wishes of consumers, constantly
changing and transforming these needs and wishes into production and marketing
solutions. Focusing on this approach can be achieved increase in profits at the expense
of the most complete satisfaction of the real expectations of consumers of their products.
Studying existing consumers and potential customers understanding their behavior can
influence their thoughts and purchasing motives using a consumer-oriented marketing
mix, which includes the development of new products, control distribution channels,
and advantageous placement of goods their effective promotion and flexible pricing
[Holovchenko 2009].

With this method in the city supermarket «Velyka Kyshenya» a consumer survey of
vegetable products was conducted about their attitude to a particular type of product.
Twenty respondents were involved in a two-stage cluster sampling.
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The first stage. To perform a cluster analysis, six variables were identified, which in
our opinion will allow to assess the resemblance of respondents:

V1 - | want to buy vegetable products because | want to consume everything new
and best of the products of vegetable growing.

V2 -1 do not care.

V3 - | want to buy vegetable products because | am following my health and the
health of future generations.

V4 - | want to buy vegetable products since it is better presented and packaged.

V5 -l want to buy vegetable products because | listen to the advertising and also take
into account the wishes of my relatives, parents and the advice of friends.

V6 - | do not pay attention to what kinds of vegetable products | buy because | visit
this supermarket and other outlets.

The survey results are presented in table 1.

Table 1 — Data for clustering according to the survey of 20 respondents of the
supermarket «Velyka Kyshenya» for the desire to consume vegetable products

Re:sri’;‘jef”t Vi V2 V3 V4 V5 V6
1 2 3 4 5 6 7
1 3 5 3 1 3 2
2 4 2 4 5 4 5
3 5 4 4 2 2 1
4 6 4 7 4 6 4
5 2 1 4 6 5 4
6 6 4 7 3 5 4
7 2 2 5 4 4 7
8 6 4 3 3 7 2
9 7 2 7 4 6 3
10 3 2 3 6 4 7
11 4 5 4 2 3 1
12 4 1 3 7 2 6
13 5 3 6 4 6 4
14 2 6 4 1 3 2
15 3 3 4 6 4 6
16 3 3 4 5 3 6
17 4 1 4 7 3 7
18 3 6 3 2 4 3
19 6 4 6 3 5 3
20 4 7 2 2 3 2

Source: calculated by authors
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The degree of consent was measured on a seven-point scale (1 - disagree, 7 - | agree
wholeheartedly).

Then we were determined using hierarchical clustering the optimal number of
clusters for the table data [Armstrong, Kotler 2001; Gorkavy, Yarova 2004].

The second stage. The choice of the degree of dispersion was to choose the method
of measurement at a distance or degree of similarity. Often, by degree of similarity, use
the distance between the objects. Objects with smaller distances are more similar than
objects with long distances. It is recommended to use several ways to calculate the
distance between objects. In our study, as far as distance is concerned, the square of
the Euclidean distance was chosen.

The third stage. Selecting a clustering method. Agglomeration clustering begins with
each object in a separate cluster. Clusters are united grouping objects in each time
larger clusters. This process continues until all objects become members of the same
cluster.

The divine clustering begins with all objects grouped in a single cluster. The clusters
divide until each object appears in a separate cluster. Usually in marketing research,
for example, agglomeration methods are used communication methods, dispersion
and centroid methods. In our study hierarchical clustering was used on the basis of the
Ward method.

The Ward method is based on the intra-group sum of the squared deviations, which
is the sum of the squares of distances between each object and the mean value in the
cluster where the objectis located. At the same time, at each step, these two clusters are
united which cause the smallest increase in intragroup sums of squares. This method
aims to merge the closest clusters [Duran, Odell 1977].

The advantage of hierarchical methods of classification is their visibility. The results
of clustering are presented in the form of dendrograms (translated from the Greek
dendron denotes the tree). Dendrogram clearly depicts the proximity of individual
objects, clusters and in graphical form shows the sequence of their association. The
dendrogram is sometimes referred to as a tree-like scheme, a cluster association tree
[Bureeva 2007].

Cluster analysis is a sufficiently labor-intensive method of statistical research, so it is
best to conduct it with a variety of software products. The STATISTICA (StatSoft) system
in the Windows environment includes all the known methods of statistical analysis of
data, which makes the research process more efficient and easy [Borovikov 2003].

The results of such clustering are shown in the table 2.

This is a so-called agglomeration plan. The first line is the first stage: includes 19
clusters. The combined respondents are 6 and 19. Last column - «next stage» -
characterizes the stage on which the respondent teamed up with this cluster.

At the 9th stage, respondents with numbers 6 and 19 combined with the respondent
at number 4, etc. The distance between the clusters «squared Euclidean distance»
between points (Each respondent is a point in the space of 6 variables). Tree diagram
(dendrogram) - graphical display of clustering results shown in Fig.1.
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Table 2 — Results of hierarchical clustering vegetable consumers products supermarket
«Velyka Kyshenya» based on the Ward method

The The stage at which the
United clusters distance cluster appeared for
Number of between the first time The next
respondent clusters stage

Cluster 1 | Cluster 2 (Coefficient) Cluster 1 Cluster 2
1 6 19 1,0 0 0 9
2 15 16 2,0 0 0 /
3 12 17 3,5 0 0 16
4 1 14 5,0 0 0 11
S 4 13 6,5 0 0 9
6 3 11 8,0 0 0 15
7 2 15 10,3 0 2 10
8 18 20 12,8 0 0 11
9 4 6 15,6 ) 1 12
10 2 10 18,5 7/ 0 13
11 1 18 23,0 4 8 15
12 4 9 27,7 9 0 17
13 2 7 33,1 10 0 14
14 2 S 41,3 13 0 16
15 1 3 51,8 11 6 18
16 2 12 64,5 14 3 19
17 4 8 79,7 12 0 18
18 1 4 172,7 15 17 19
19 1 2 328,6 18 16 0

Source: calculated by authors

Fourth stage. Decide on the number of clusters. In hierarchical clustering, you can use
distances according to the criteria by which clusters are united (From the agglomeration
plan it is evident that during the transition from 17 to 18 stages the distance factor
increases by more than twice). That is, you need to leave three clusters. Relative sizes of
clusters should be sufficiently expressive.

The fifth stage. Interpreting and profiling clusters involves testing cluster centroids
(Table 3, Fig. 2).

Cluster 1 brings together groups 1 and 2. Group 1 (high value V2). - «skeptical
consumers». These consumers are skeptical of vegetable products. Such respondents
are 4 people.

Group 2 (low values V4, V6) - «apathy consumers». They buy this product only for
that, that it is better presented and packaged. Such consumers are visiting this market
and other retail outlets. Such respondents - 2.

Cluster 2 (high values V4,V6 and low V2) - «loyal consumers». This group of consumers
is positive about consumption of vegetables however, the purchase of vegetables is
spontaneous and has an unsystematic nature. Such respondents are 6 people.
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Var 1
Var 14
Var 18
Var 20
Var 3
Var 11
Var 4
Var 6
Var 19
Var 13
Var 9
Var 8
Var 2
Var 10
Var 15
Var 16
Var 7
Var 5
Var 12
Var 17

[

0 40 60 80 100 120
(Dlink/Dmax)*100

Cluster 1

1 group - respondents with numbers - 1, 14, 18, 20.

2 group - respondents with numbers - 3, 11.

Cluster 2

3 group - respondents with numbers -4, 6, 19,13, 9, 8.
Cluster 3

4 group - respondents with numbers - 2,10, 15, 16.

5 group - respondents with numbers - 7,5, 12, 17.

Figure 1 — Tree diagram (dendrogram) used in the analysis of preferences of consumers

of vegetable products in the supermarket «Velyka Kyshenya»
Source: constructed by the authors with the help of the program STATISTIKA 2006 [Yankovoy 2001]

Table 3 — Checking cluster centroids using Ward's method

Cluster Group Average values
number number V1 V2 V3 V4 V5 Vé
1 1 3,50 5,05 3,33 1,67 3,00 1,83
2 3,15 416 5,61 4,95 2,68 3,73
2 3 2,98 3,56 4,87 3,65 4,21 4,69
4 3,69 2,87 4,65 5,21 3,98 415
3 5 6,00 3,50 6,00 3,50 5,83 3,33

Source: calculated by authors
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1 group 2 group 3 group
15% 20% 20%
Cluster 1 Cluster 2
4 group > group
15% 25%
Cluster 3
Cluster1

1 group - respondents with numbers - 1, 14, 18, 20.

2 group - respondents with numbers - 3, 11.

Cluster 2

3 group - respondents with numbers -4, 6, 19,13, 9, 8.
Cluster 3

4 group - respondents with numbers - 2,10, 15, 16.

5 group - respondents with numbers - 7,5, 12, 17.

Figure 2 —Distribution of consumers of vegetable products on groupsfor psychophysical
behavior
Source: developed by authors

Cluster 3 unites groups 4 and 5. This group is the largest and includes 8 people.
Group 4 (high values V1 and moderate values V3 and V5) - «active consumers». These
are consumers who buy vegetable products since they are eager to consume all new
and best of the products of vegetable growing. These respondents have a certain impact
on advertising and the recommendations of friends and relatives. Such respondents
are 4 people. Group 5 (high values V3, V1 and V5) - «pragmatic consumers». There
are 4 persons identified. These consumers buy vegetable products first, because
they care for their health and the health of future generations. Secondly, they buy this
product because it is better presented and packaged. Respondents advertise products
themselves and recommend the use of vegetables to relatives and acquaintances.

The sixth stage. Reliability and accuracy can be measured in two main ways: 1) apply
different ways to measure distance and compare the results; 2) use different methods
of cluster analysis and compare results.

Proposed techniques should be used in the further practical activity of marketing
services at the enterprises of the vegetable industry and their integration formations.

Conclusions. Improvement of infrastructure elements of the market of vegetable
production lies in the peculiarities of the formation and functioning, which is to provide
an effective relationship between direct producers of agricultural products and
their consumers, due to the coherence of processes of resource supply, production,
marketing, storage, processing, transportation and processing, due to quantitative and
qualitative criteria of saturation by products, its safety for consumers, which can be
cooperatives and clusters.
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The article justifies expediency the inclusion of psychographic and behavioral features
in the segmentation of the market of vegetable products with cluster analysis, which will
enable the further work of the marketing service to take into account the needs and
demands of consumers in detail establish the degree of their loyalty that is, the relation
to vegetable production its packaging and qualitative characteristics. The control of this
technique is important not only for the marketer, who carries out marketing researches,
but also for employees of the marketing department of a small vegetable company.
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THE ACTUALITY OF POST-BUREAUCRATIC PARADIGM BY M. BARZELAY
AND B. ARMAJANI IN THE CONTEXT OF SERVICE-ORIENTED PUBLIC
ADMINISTRATION REFORMS

Abstract. The article reveals the content of service-oriented reforms of public
administration, identifies the key ideas and principles of service approach, as well as
explores the features of the post-bureaucratic paradigm by M. Barzelay and B. Armajani
and its theoretical and practical potential in the context of strengthening the state
service function. The purpose of the article is to reveal the heuristic potential of the
scientific ideas of B. Armajani and M. Barzelay for the service activity of the state. The
relevant task is to identify the essence of the service approach to public policy, the key
statements and tools of the post-bureaucratic model of public administration, as well
as its opportunities in the course of service-oriented reforms of public administration,
both in Ukraine and in the EU. The methodology of the research is based on a set
of general scientific and special methods, in particular, systemic, structural and
functional, bibliographic ones, which allow to achieve the goal and objectivity of this
scientific research. It is found out that the service state relies on such principles as
efficiency, effectiveness, openness and accessibility of information, accountability to
citizens, citizens' equality, political participation, consensus model of public decision
making, etc. Instrumental implementation of service policy became possible through
managerization, marketization, decentralization of managerial functions, devolution,
management and performance auditing, deliberative practices, digitalization, etc. It is
argued that the service approach to public administration can be greatly enhanced by
the provisions and transformational mechanisms of the post-bureaucratic paradigm,
first of all, because of its emphasis on the cultural component. The urgency of the post-
bureaucratic approach is reinforced by the verification of its effectiveness in practice
(Minnesota's experience, USA).
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Introduction.The pro-Europeanvectorofthe Ukrainianstateandsocietydevelopment
was consolidated during the Revolution of Dignity, and manifested in the further steps
undertaken by state officials, social activists, and NGOs with the support of the European
Union and other governmental and non-governmental democratic partners. The
rejection of multi-vector policy was supported by a series of effective political decisions
that clarified the regulatory, organizational and institutional peculiarities of public
administration reforms taking into account the EU standards in the context of Ukraine's EU
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