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MODELING OF STRATEGIC
CONTROL SYSTEM IN THE
CONTEXT OF SUSTAINABLE
DEVELOPMENT OF ENTERPRISE

Abstract

Sustainable development of an enterprise in the conditions of permanent changes is
possible only with the presence of an effective system of external and internal control.
The theoretical foundations of a creation of the strategic control’s indicators to simplify
the process of strategic management in the context of sustainable development of the
Ukrainian companies were investigated. The classification features of the main strategic
indicators have been systematized, which can be useful for the creation of strategic con-
trol system. Based on theoretical research, there has been developed a comprehensive
model of strategic control, which brings together external and internal indicators and
makes it possible for the top and middle levels of managers to carry out strategic surveil-
lance of the process of sustainable development in the context of the chosen strategy.

Keywords strategic development of enterprise, organizational

structure, strategic control, strategic objectives, the
system of indicators, model of control

JEL Classification 12,38, C51

INTRODUCTION

The objective of sustainable development is to ensure stable production,
economic activity and socio-economic development of the enterprise as
an integrated open economic system. In terms of dynamic changes, the ef-
fectiveness of sustainable development depends on the quality of strategic
and adaptive system of controlling the implementation of strategic goals.

Strategic control is the basic tool of senior management of the organiza-
tion, which is designed to monitor the effectiveness of the strategic devel-
opment of the company, to determine the relevance of the chosen strategy
and its compliance with external opportunities and constraints. In this
context, the actual problem is the formation of the key indicators, which
will allow to monitor the strategic development process, identify possible
obstacles (or opportunities) that were not taken into account when devel-
oping strategies and making timely decisions.

The purpose of this article is to justify the theoretical principles of devel-
oping a model of strategic control in the context of sustainable develop-
ment of the organization.

Metrics system of strategic control should be developed at the stage of
the creation of strategic goals and include a system of interconnected in-
dicators that serve as certain checkpoints of effectiveness of the strategy
implementation strategies at certain defined stages. In this context, the
main problems are:



«  Defining areas of strategic control.
o Thelist of objects of control.
«  Determination of a control period.

Problems and Perspectives in Management, Volume 15, Issue 3, 2017

«  Design of management decisions based on the results of control.

In connection with this, the main objectives of the article are the development of methodological rec-
ommendations for the formation of a model of strategic control, which will help solve these problems.

1. LITERATURE REVIEW

The analysis of scientific sources indicated that the
determination of key parameters, indicators and
models of management control has been the sub-
ject of research of many scholars. But the results
of the research show that there is no consensus on
what should be the system, process, and mecha-
nism of strategic control.

Most scholars divide control over the organization
into the internal and external and examine them
separately. Among them are J. Walsh, J. Seward
(1990), H.K.Chung, H.Lee Chong, H.K. Jung
(1997), C.Barnabas (2011), A.M.King (2011),
V. Lakis, L. Girianas (2012) and others. The re-
sults of their work provide an opportunity to de-
termine the key foundations and mechanisms of
control. However, in these studies, there is a weak
relationship between the control system and the
organization’s strategy.

One of the first scientists who have identified the
peculiarities of strategic control and its interre-
lation with the strategy at various levels of gov-
ernment is Kim Langfield-Smith (1997). An im-
portant requirement for strategic control, in his
opinion, is the very adaptability to changes in the
environment: “Control systems may focus more
on problem finding than problem solving, and
flexible structures and processes may assist the
organization to respond rapidly to environmental
change and to create such change. However, co-
ordination may be expensive and difficult due to
overlapping project teams and shared information
and resources”.

Strategic control is designed to determine whether
there is a possible implementation of the strategy
and how this implementation helps in achiev-
ing the goals. It cannot exist without the current
and final control, as well as strategic management

based on the current activity of the enterprise
(I. Danylyk, N. Mikhailyshyn, 2013).

According to a study by M. A. Machkur (2003),
strategic control covers the following areas:

« Control of strategy preparation: strategically
focused observation (strategic monitoring,
continuous scanning of the external environ-
ment) and control of the preconditions for
strategic plans (testing of assumptions about
external factors and own resource potential).

« Control of strategy implementation (control
of deviations from strategic plans).

o Control of the development of crisis phe-
nomena - early warning (providing infor-
mation to develop solutions to eliminate
strategic deviations).

So, strategic control is a system of mechanisms,
tools and indicators that measure the process of
implementing an organization’s strategy and pro-
vide a flexible response to changes in the external
environment.

The important discussion questions are about the
definition of key indicators of strategic control and
their classification. Research studies (Redchenko
K., 2015) based on a survey of 185 top managers
of Ukrainian enterprises showed that most do-
mestic enterprises use a limited number of lead-
ing indicators for decision-making control. These
include: the market share (78.9% of enterprises
use), sales growth (98.4%), net income per 1 m* of
industrial or commercial areas (84.9%), turnover
ratio (87.0%), turnover of receivables and payables
(62.2% and 53.0%, respectively).

The use of the limited metrics as a whole meets the
basic postulates of W. Dettmer (2000) who com-
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pared managers with pilots of plane and said: “the
pilots sufficiently analyzed the speed, altitude, and
direction in order to draw a conclusion about effi-
ciency of the aircraft in conditions of turbulence,
rather than wait for a lengthy set of data on many
criteria”.

B. Andersen (1999) also compares a control system
with dashboard indicators: “unlike antediluvian
breaker by which the finance department switches
the red light, warning of a gain or a loss, a new
dashboard will contain complex instrumentation,
which can assess the real situation. This dash-
board will indicate any emerging negative trends
that will develop over time and help to define the
prerequisites for specific efforts to improve”.

One of the most famous models of measurement
and evaluation of the strategic development of the
company is the “balanced scorecard” suggested by
R. S. Kaplan and D. P. Norton (1996). They identi-
fied four components of the system for evaluating
the attractiveness and efliciency of the company,
taking into account the interests of all stakehold-
ers (shareholders, investors, customers and own-
ers), namely financial, marketing component,
quality and development of staff component and
efficiency of business processes. The disadvantage
of using such a system for the strategic oversight is
the inadequate account of external factors of influ-
ence on the process of achieving the goals.

Useful for strategic control is a model “results and
determinants” developed in the 90’s by the team
of scientists led by L. Fidzherald (1992). The fea-
ture of this model is a division of indicators in
two groups: indicators of results (financial and
non-financial) and determinants — the factors af-
fecting the results. According to the model, typi-
cal financial indicators of the performance of the
company (profit or loss of equity, assets, etc.) are
defined as overdue indicators (lagging indicators).
Using only lagging indicators in the implementa-
tion of strategic control is counterproductive, be-
cause the information they show is final and thus
it is impossible to make reasonable forecasts and
influence the process of achieving the goals.

In turn, K. Mc Naira, R. Lynch and K. Cross (1990)

developed a model, called “Pyramid of activity”. It
was designed to the performance of control in re-
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lation to the overall strategy of the enterprise. The
basic idea of the model is to identify the relation-
ship between the overall strategy of the company
and the following factors: finance, customer sat-
isfaction, innovation and training, productivity,
quality, production cycle time of delivery. The
main disadvantage of this model is a rigid adher-
ence to the organizational structure and the vir-
tual absence of opportunities to change the preset
strategies.

The main indicators measuring achievements quan-
tum model (Quantum Performance Measurement)

are three components, namely: quality, cost and

time. These indicators are called “significant signs”
and intended to monitor the effectiveness of the

organizational structure, personnel, and manu-
facturing process (Baum H.-G., Coenenberg, A. G.,
Giinther T., 2013). However, the model does not

give a full assessment of strategic development, be-
cause only identifies the level of performance by in-
dividual departments and employees.

One of the most effective models of control that
can be used for businesses of any type is the
“Performance Wheel”, suggested by T. Watts and
C.J. McNair-Connolly (2012). This integrated
model combines traditional and modern perspec-
tives on control, both top-down and bottom-up
metrics, the internal versus external stakeholder
perspective, and finally, the relationship of locus of
control (organizational role) with the types of in-
centives that companies have found to be most use-
ful in creating sustainable performance improve-
ments. It incorporates and remedies the identified
weaknesses of each model and provides a compre-
hensive model of performance management that
can be adapted to meet the needs of most organi-
zation (C. J. Watts & McNair-Connolly, 2012).

There is a difference between strategic indicators
and performance indicators. Strategic indica-
tors show the ways of strategic process and their
concentration points are different in the timeline.
D. Parmenter (2010) explains that result indicators
show what has happened until now and that re-
sult indicators (RI) signal how is the performance
at this moment. On the other hand, performance
indicators concentrate on improving the perfor-
mance in the future and show what aspect is lead-
ing to a result.



Having examined the main approaches, we can
conclude that at present, there is no single univer-
sally accepted model of strategic control. However,
based on a synthesis of the research, there were es-
tablished the basic requirements for its formation:

o adherence to a single methodological ap-
proach for providing a clear definition of
indicators calculation algorithms and un-
derstanding their economic substance and
interpretation by professionals at various
levels;

o compliance of the system of control of orga-
nization of the enterprise with circumscrip-
tion of “centers of responsibility” for certain
aspects of the strategy;

o coverage of all the major characteristics of
the management system;

o the optimal number of indicators that shape
key indicators of strategic supervision;

o the possibility of modeling the process of
implementing the strategy based on the ac-
tual performance measurement system and
reconfiguring in the case of changes made to
the strategy, tactics or individual goals;

o Dbalancing of indicators together towards the
formation of a single vector. Thus, the total
number of indicators at each level should be
sufficient for the formation and interpreta-
tion of indicators of higher level;

o quality information provision that takes into
account the business enterprise, its internal
capacity and external market environment.

2. METHODOLOGY

Modeling of strategic control indicators involves
research organization in terms of three basic ap-
proaches: system, process, and situation.

From positions of strategic management, the or-
ganization is considered as an open system, which
has integrated to the external environment. Thus,
we assume that the main areas of strategic control
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are the environment, “input data”, “output data”
and the internal environment of the organization.

According to the systematic approach the follow-
ing areas of strategic control can be outlined:

1. The external environment of the company.
The main task of strategic control is to monitor
environmental changes that have not been ad-
dressed in the development of strategies and
create additional opportunities or threats to
its implementation.

The internal environment encompasses a sys-
tem of indicators that characterize the inter-
nal processes of achieving the goals of the
company. As indicators of internal strategic
control are based on current and operational
control, it is necessary to organize them so
that certain groups of indicators of current
control formed the generalized indicators for
strategic oversight.

The outputs of the organization. The main
parameters of efficacy in this component are
the satisfaction of customers, customer reten-
tion, attracting new customers, market share
in target segments and so on. Indicators of
strategic control in this area are the indicators
of the actual implementation of the strategy.
However, they can serve as impulses to review
strategic or tactical goals for the next cycle.

The effectiveness of the strategic control depends on
the management structure and appropriate imple-
mentation process goals. One of the most effective
management and control systems, which proved its
relevance to the practice of most successful corpora-
tions, is reengineering business processes of the or-
ganization. The advantage of this model is the possi-
bility of establishing for each business process clearly
defined objectives and key performance indicators.

The founders of the concept of reengineering are
considered by American specialists in manage-
ment M. Hamer and Dzh. Champy (1993). In their
view, business process reengineering (BPR) “is a
fundamental rethinking and radical redesign of
business processes to achieve rapid, spasmodic
improvements in critical contemporary figures
such as cost, quality, service and rates”.
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During the studies, it was found that different sci-
entists offered different sets of control parameters
and different approaches to their classification.
Given the characteristics of strategic control, in
Figure 1, we systematized the main classification
criteria of the metric system.

So, by ambits of control, the indicators are divid-
ed into:

o External, which reflect the state of the relevant
factors of external environment in relation to
the environment of the enterprise (market
conditions, competition, tax policy, etc.).

o Input - a set of indicators describing the
qualitative and quantitative aspects of the
incoming resources.

o Internal - indicators, which reflect produc-
tivity and efficiency of internal processes in
the enterprise.

o Output - a system of indicators that measure
the compliance of products, services, and
information produced by the enterprise to
the requirements and expectations of state
holders.

o Summarizing - indicators that are based
on previous aggregation of groups signal
the efficiency (inefficiency) of the com-
pany in implementing the chosen strategy.
Deviations in this group of indicators favor
a push for more granular control specified
areas.

Classification of indicators for strategic direc-
tions is based on a balanced scorecard of the
company (R. S. Kaplan & D. P. Norton, 1992) and
control indicator system that was proposed by a
team of scholars (M. O. Kizim, A. A. Pylypenko,
V. A. Zinchenko, 2007). However, in the context
of strategic control model, these figures were
modified by taking into account the strategic
dimension. According TO the areas, the follow-
ing classification of strategic indicators has been
suggested:

e Financial indicators, which characterize the
financial conditions of the enterprise and fi-
nancial results that should be targeted at def-
inite stages of reaching the aim. Financial
indicators tend to feature prominently in
the processes of strategic control, as they as-
sess cost-benefit ratio of each tactical event
and process.

Source: developed by authors.

Groups of strategic indicators

By the levels

By directions
of management

By control ambit By the essence
— External — Natural
— Input — Costly
— Internal — Labor
— Output ] Quality
—  Summarizing

— Financial
— CEO indicators
] Marketing Indicators of
- functional
Production departments

(operating)

Indicators of
business rocesses

Personnel

Individual
indicators

Figure 1. Classification of indicators of strategic control
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o Marketing indicators are intended to deter-
mine the effect of internal efforts on the be-
havior of ready-made product users. Usually
marketing indicators are market share by
product, price level, number of customers,
distribution channels, etc.

+ Production (operational) indicators reflect-
ing the planned course of production of
goods or services.

« HRindicators determine the quantitative
and qualitative characteristics of labor and
personnel, which are necessary to achieve
the goals.

Depending on the particular configuration of
economic activities and strategies of enterprises,
some other groups of indicators can be incorpo-
rated into the control system. For example, the
environmental, innovational, investment, foreign
trade indicators and others.

Since the system of strategic indicators is derived
from the structure of the company and the corre-
sponding allocation purposes, the process of find-
ing a balance between different indicators is related
to the achievement of close relationship between
personal and organizational goals. Clarity and uni-
ty of personal goals and overall objectives of the en-
terprise required the active involvement of employ-
ees in the enterprise in the context of the strategy.
In this regard, there has been suggested a hierarchi-
cal division of indicators into the following groups:

o CEO indicators. They are tools for strate-
gic oversight of senior management in the
process of implementing the strategy and
monitoring important changes in the envi-
ronment that can affect a change in strategy,
tactics or purposes.

o Indicators of functional departments or ser-
vices have combined the most important in-
dicators of control of the following areas of
responsibility.

o Indicators of business processes. They are
key indicators covering the implementation
of business processes within the operating
strategy.

Problems and Perspectives in Management, Volume 15, Issue 3, 2017

o Individual indicators are indicators that are
oriented at individual performers or groups
in order to determine the role of their ac-
tions in achieving the goals.

Consequently, the suggested classification can be
used for organizing strategic control indicators of
the system of the formation of strategic manage-
ment for businesses of any type.

In an uncertain environment, it is necessary to de-
velop a system of indicators of the company, which
would be characterized by the high level of uni-
versality. When we say “universality”, it should
be understood that measurement characteristics
of objects of external environment and internal
environment must be adequate and comparable
in time and space (L. Malyarets, A. Shtereverya,
2008).

One of the methods, which help to achieve flex-
ibility in the process of measurement, is a method
of standardizing of indicators.

This method is used for calculating conditional
(standardized) parameters, which allows to con-
vert the indexes that are non-comparable with
each other into a single measurement system. As
strategic control system is based on indicators of
strategic planning, the strategic control indica-
tors are benchmark rates of reference value targets
that must be achieved in the most efficient process
of strategy implementation. In this case, it has
been suggested to standardize of indicators by the
formulae:

o for the indices, whose growth is positive for
the company:

_8r.

g >

g is

1)

« for the indices, whose growth is negative for
the company:

T _gis
gi >

Ei

@

where: Tgi - standardized value of the i-th indi-
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Table 1. Evaluation of standardized indicators

Source: developed by authors.

Faster

Indexes growth Very high  High iAv;crng;t(avt\;ig;m ¢ Low Yg‘?’ Critical
A range of — 1 0.90-1.0 0.80-0.890.70-0.790.60-0.590.50-0.590.40-0.490.30-0.3900.20-0.29: 0.1-0.09 i 0.08-0
indicators,]gi > 90-1. .80-0. .70-0. .60-0. .50-0. .40-0. .30-0. .20-0. .1-0. .06-
Points. P . 10 i 9 | 8 | 7 6 5 4 3 2 1 0

, Ly,

cator of strategic control; & - reference (target)
value of statistic indicator; &; - actual value of
the index at the time of monitoring.

In this paper, in order to facilitate interpretation of
measurement results of various content indicators,
it was suggested to transfer them to a 10-point sys-
tem, which is shown in Table 1. In the suggested
scale, there was used a scoring system with an in-
terval from 0 to 10.

Using a point system will form an interactive mod-
el of a strategic control that should signal about
the efficiency of the progress of the strategy at all
levels of management, separate and functional ar-
eas and within specific business processes.

Strategic control model is developed by taking
into account the suggestions of scientists such us
R. S. Kaplan and D. P. Norton (1992), M. Hammer
and J. Champy (1993), C.J. T. Watts and McNair-
Connolly (2012).

The main components of this model are:

T - term of strategy implementation, which is di-
vided into periods (ti) of implementing the ob-
jectives of tactical indicators ( gi), expressed in
points (Pgi);

SG, (summation goals) — internal control bench-
marks at certain stages of strategy implementation.
They are defined as integral indicators of strategy
implementation in certain areas by the formula:

SG, = ZBgiM}” ©)
i=1

where: SG, - indicator of strategic control pro-
cess in a certain period of time under certain di-
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rection (e.g., performance process, product quality,
financial performance, etc.); w, — weight of single
index in a group.

The weights (W)[ were defined within the selected
indicators together with a certain level of aggrega-
tion. The weighting factor of each level has been
justified by an expert in accordance with the pur-
poses of the analysis at the discretion of prioritiza-
tion of management between individual factors for
analysis.

According to this model, the process of implemen-
tation of the strategy within the defined business
process is considered optimal when weighted in-
dex SG, =10 points in the specified period of
control. In the process of implementing the strat-
egy, there may appear deviations as towards a
positive (> 10 points) and a negative (< 6 points)
direction.

Major cases of such deviations should be foreseen
and alternative solutions should be developed to
help to adapt the process of implementing the
strategy to new conditions (if the deviation was
caused by changes of objective factors) or to elimi-
nate the deviations if they are caused by internal
problems.

EK (external environment control) — group of
relevant factors of strategy implementation at the
level of departments or business processes. The
structure of external control indicators includes
factors that critically affect the achievement of
intermediate targets implementing the strategy
within the business process.

Finding these factors can be carried out at the
stage of strategic analysis by an expert or based on
correlation dependencies.



For example, based on studies, it was found that
the successful achievement of strategic goals (G
consisting of a set of the tactical objectives ( g
is affected by environmental factors k and d.
However, tactical goals are interrelated and envi-
ronmental factors are independent.

In this case, to determine the relationships be-
tween independent factors of external and inter-
nal environment, it was suggested to use the ca-
nonical system of equations.

One of the main tasks solved in the analysis of ca-
nonical correlation is to find such a pair of values
of canonical variables, which corresponds to the
maximum value of the canonical coeflicient of
correlation.

The main purpose of the use of canonical correla-
tions to measure links is, first of all, to find maxi-
mum correlation-regression relationships between
groups of initial variables: dependent and explan-
atory. In addition, the method of canonical cor-
relations makes it possible to reduce the amount
of source information by removing minor factors
that have little effect on dependent variables, that
is, using canonical correlations, it is possible to
avoid errors in the specification of the economet-
ric model (T. A. Tereshchenko, 2012).

Then, the influence of individual factors on achiev-
ing certain goals can be written as the canonical
correlation between new component variables:

g =a,tok +ak, +..+ak,

=b,+bd, +b,d,+...+b,d

mm?>

4

where g, g, - tactical goals of the enterprise;
k, d - most important environmental factors
affecting the achievement of tactical objectives;
a, b - regression parameters.

Thus, the density of communication between the
canonical variables can be determined by us-
ing canonical correlation coefficient (r) of the
formula:

cov(g:. &)

" Jrar(g,)var(g,)

®)
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Depending on the values acquired by coefficients
a, and bj(i =1 q;j=1, m), the value of ca-
nonical variables g; and canonical correlation co-
efficient will change.

For easier measurement and interpretation of in-
dicators of external environment control, we must
convert the coeflicients of canonical equations
into the percent by the formula of elasticity, for
example:

6)

The coefficient of elasticity £, shows that increas-
ing signs of k, factor by 1% leads to increases (de-
creases) of the resultant index in average by ....

It is necessary to standardize the elasticity index
for using it in the system of strategic control. To
do this, we suggest to use the formula:

kN -100-100
E, kF
o - 5 (7)
100 100
where SK, - standardized value of k, factor;

kN - standard value factor (appropr1ate for the
purposes), k F - actual value factor at the time of
measurement.

Then, indicators of external control can describe
the function the in following form:

EK,=f3 ®)

OK (output control) - a system of indicators,
which define performance of indicators of strat-
egy implementation within the defined business
process. In general, indicators of outputs depend-
ing on the values, which have been achieved by
functional indicators in the implementation of the
strategy. Therefore, it can be written as a function:

OK =1 (G, G,, ..., G,). )
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According to the model (Figure 1), some results of
output control with external factors became indi-
cators of the input control of the business process
in the value chain.

SK (surveillance control) — indicators of strate-
gic oversight. These are aggregate indexes, which
allow to summarize information on the imple-
mentation of strategic plans at the enterprise as a
whole or departments, and are determined by the
formula:

(10)

where n - number of functional indicators with-
in the business process; w, - weight ratio of the
Gl.’h indicator.

If the indicators of strategic oversight do not re-
cord significant variations (taking values ranging
from 7 to 10), it is considered that the strategic
process is moving according to the plan.

3. RESULTS

Implementation of the developed model of strate-
gic control was carried out according to the data of
Numinator Ltd. The main activity of the enterprise

is the production of wood products. The range of
products includes the boards of trimming, ply-
wood, wooden parquet and parquet board, win-
dows, doors, wooden thresholds, etc. Numinator
Ltd. implements a strategy for sustainable devel-
opment for the period 2014-2019. This strategy de-
fines the main goals, tasks, directions of activity
and the expected indicators, which the enterprise
seeks to achieve. At the same time, effective im-
plementation of the strategy requires the develop-
ment of a strategic control model, which will in-
clude external and internal indicators.

The article shows the fragment of the developed
model of strategic control on the example of the
business process “production of boards”. In the
structure of proceeds from the sale of products,
this process is about 40%. That is, it has a signifi-
cant impact on the realization of the strategy.

The target indicator, which has defined in the
strategy for this process is the volume of produc-
tion (G1 ) This indicator is an integral part of the
“business process efficiency” indicator at the level
of development departments.

The target indicators (internal control indicators)
for the aggregate indicator G, were determined
on the basis of the multifactor regression equation.
The analysis covered indicators for 10 calendar
months of the work of department. The resulting

Table 2. Indicators of strategic control of the business process “production of boards” of Numinator Ltd.

Source: calculated by authors.

P Standardized value
- _8%. Planned and actual values of indicators (Points), 7_ (F)
2 =3 : A
Indexes = ,:_)%‘-: 2014 2015 2016 ‘ :
>~ "] : H :
@ 23 : : : 2014 : 2015 : 2016
8is glf 8is glf 8is gif :
The coefficient of material {097 i 0.85 0.88
support of production, % & ; 0.3 ; 100 ; 97 ; 100 ; 85 ; 100 ; 88 FA ) I <)) (8)
The number of employees
involved in the process, &, 03 . 30 . 28 30 = 28 = 32 7 % % %
units : : :
The coefficient of using of {089 { 085 i 0.84
production capacity, % &3 015 98 87 98 83 98 8 e ®  ®
The coefficient of the o1 | nee | o
thythm of the production &, ~ 025 = 98 89 98 87 98 83 0(8)1 ' 0('§)9 ' 0('3)5
process, % ; ;
Summation goals (SG;) - - - - - - - - 8.9 8.3 8
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regression equation has the following form:

G, =-89.9+123g,+8.5g, -

~0.21g,+5.17g,, ()

where g, - the coefficient of material support of
production; g, - the number of employees in-
volved in the process; g, - the coefficient of using
of production capacity; g, - the coefficient of the
rhythm of the production process.

The multiple regression coeflicient (R = 0.98)

indicates a solid correlation between the perfor-
mance indicator and the factor values. The deter-
mination coefficient R* =0.95 of the obtained
correlation regression model shows that the de-
pendence of the volume of sales on 95% is due to
the selected factor values. The scores were given
and the values of the aggregate index SG, were
calculated on the basis of formulae 3-4 and data
in Table 1. So, the selected indicators can be used
as strategic indicators of control model within the
framework of this business process (Table 2).

Consequently, we can conclude that the process
of implementing the strategy within the studied
business process was within the range of 8.85-8
points during the study period. This indicates a
slight deviation from the strategic goal.

In addition, it has been investigated that effective
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implementation of the strategic goal (Gl) de-
pends by the following groups of environmental
factors:

« raw material and material supply factors (S ) ,
which include stability of supply of raw mate-
rials s;, wood price indices s,, energy price
indices s,.

o market factors (M ), the main of which are
the price index for finished products m,, the
volume of demand m,, the volume of export
of goods in this group m,.

The system of canonical equations (formulae 4-5)
was used to determine the relationship between
external factors and the indexes of the internal
control. The following models based on the re-
sults of calculation of canonical equations are ob-
tained (only the equations of the relationship of
new features were selected, for which the canoni-
cal correlation coefficient was significantly less
than 0.05):

(12)

g, =96.74s, —12.76s, — 0.65s,,
g, =7121m +20.47m,—0.01m,.

The canonical correlation coefficient is 0.93, which
indicates a close relationship between the individ-
ual targets of the enterprise and the factors of the
environment.

Table 3. Standardized indicators of external strategic control

Source: calculated by the authors.

Standardized value of

factors, SK

Indexes The coefficient of elasticity, £
2014 2015 2016
Material supply factors (S) e
Stability of supply of raw materials, S, 1.08 - ! - ,,1 0-98
Wood price indices, S, —0.14 i 12 ,1 !
Energy price indices, S5 ) -0.01 o 1 ) 71/1 1.3
~ Market factors (M) -
Price index for finished products, 7, 0.07 ,H, ,,1 . -3
Volume of demand, 71, 2.69 098 9'93 e 09
-0.001 1.2 1 0.7

Volume of export of goods in this group, 71,
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In order to determine the degree and direction of
influence of external control factors on the perfor-
mance of internal business process indicators, the
elasticity coefficient (formula 6) and standardized
indicators of external factors control have been
determined (according to the formula 7). The re-
sults of the calculations are shown in Table 3.

Thus, the biggest influence on the effectiveness
of the implementation of the business process is
the stability of the supply of raw materials. That
is, with the improvement of this indicator by 1%,
the coeflicient of material supply of production is
improved by 8 points. Estimation of the standard-
ized value of this indicator in dynamics shows
that during 2014-2016, the indicator was within
the normative value. It has positively affected the

achievement of strategic goals within the business
process. Demand has a high level of influence on
the volume of production too. We have calculated
that with an increase in demand by 1%, the rate of
rhythm increases by 2.69 points (k = 2.69).

Consequently, according to the results of the anal-
ysis, a list of the most significant indicators, which
should be included in the system of strategic con-
trol of Numinator Ltd. within the chosen business
process, has been determined. At the same time,
the effectiveness of strategic control depends on
the development of a comprehensive model, which
includes all business processes and management
levels of the enterprise and takes into account the
peculiarities of their interrelation in the process of
developing and implementing the strategy.

CONCLUSIONS

Sustainable development of enterprises depends on effective strategies and ensures control over their
implementation. It is necessary to identify areas of indicators and time frames of strategic control, which
contributes to the objectives in the context of the chosen strategic vector of development.

Strategic control is a system of mechanisms, tools, and indicators that measure the process of implement-
ing an organization’s strategy and provide a flexible response to changes in the external environment.

It is proved that an important condition for the formation of a strategic control model is the identifica-
tion of key indicators and the establishment of relationships between them. For this purpose, we have
systematized classification indicators of strategic control, which makes it possible to determine indi-
vidual indicators that are consistent with the features of functional, operational and market activities of
individual enterprises.

The unified model of strategic control, which is based on the system, process and situational approaches,
will enable to monitor the implementation of strategic objectives to determine the effectiveness of all
actions of the enterprise in the internal and external environment and make operational decisions. The
model proposed in the article can be adapted for the formation of strategic control of enterprises regard-
less of the type of activity, size or ownership.

Implementation of the model into practical activities of Numinator Ltd. has made it possible to identify
the main bottlenecks in the control system and improve the effectiveness of strategic management. The

high efficiency of a model can be achieved by developing the appropriate software.

Further research will be carried out in the direction of implementation of this model of control into the
practical activities of Ukrainian enterprises.
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