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ECONOMICS 

 
 
 

In this article the authors detail the me-
thodology of regional development forecas-
ting with the balance method. They provide 
with an overview and assessment of the 
existing models and systems, and their use 
for the purposes of public administration at 
the regional level. The article underlines 
the need to develop a balance approach 
models for specific territorial conditions. In 
particular, the authors identify the possibi-
lities of studying the connections between 
the proportions of material and cash flows 
within the regional system, and reconciling 
the needs of a regional economy with the 
production and resource potentials. The 
long-term sustainability balance model — a 
simulation of event-based forecasting — 
has been developed for the Russian exclave. 
The authors provide a general description 
of the balance model, its elements and 
simulation algorithm. The results of calcu-
lations using the balance model for fo-
recasting regional development are provi-
ded for three alternative scenarios for the 
Kaliningrad region for the period until 2018. 

 
Key words: regional development, 

forecasting, exclave, balance model 
 
 
Forecasting is one of the most im-

portant aspects in managing any terri-
torial socioeconomic system, regardless 
of its complexity or the nature of its in-
ternal processes and conditions for de-
velopment. 

A need for scientifically justified 
forecasting is explained by the dynamic 
and uncertain nature of the decision-
making environment. It holds true for 
both the internal structure of the 
regional socioeconomic system, which 
is shaped by general national trends, 
and the external environment, whose 
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impact is increasing as the global economy is becoming more internatio-
nalised. For example, internal variables include priorities of the national 
regional policy, measures of providing public support to the regions within 
the target programme mechanism (i. e., federal target programmes and state 
development programmes), as well as a package of institutional, financial, 
infrastructural, and other regional development tools created in the frame-
work of the policy that is pursued by the federal centre. External conditions 
and their impact on the territorial system depend on the latter’s openness and 
inclusion in global economic relations and the processes of international 
division of labour. In particular, the policies and development rates of the 
neighbouring EU countries are of special importance for the Russian 
exclave. Another factor to be taken into account is the regional economy’s 
dependence on the developing interregional proportions and individual inter-
national processes. This can be illustrated by support for cluster initiatives 
and other forms of international integration, which are becoming in-
creasingly relevant. 

Under the impact of different processes and factors, development mana-
gement and efficiency will depend on the quality of the forecasting, analysis, 
and understanding of the future image of the region. A system for fore-
casting regional development that is consistent with the actual conditions of 
its functioning and objectives in terms of scope and representation makes it 
possible to predict socioeconomic problems, justify the need for adjusting 
and changing the directions of development, identify the targets and objecti-
ves of the regional economy, and develop a package of priority actions and 
initiatives in the socially significant areas. 

It is worth noting that the need for forecasting and analytical calculations 
has been increasing in the recent years, since the regional authorities are 
required to solve problems of strategic management in different spheres. 
Moreover there is a need for scenario planning aimed at reducing the envi-
ronment uncertainty and the development of preventive measures relating to 
the high dependency of regional socioeconomic processes on the national 
economic situation and world market trends. 

In the Russian and international practice of regional development mana-
gement, the development of predictive and analytical systems of regional 
representation rests on the construction and application of special socio-
economic models, software tools, instruments and information computing 
platforms. 

A large number of predictive models and information analytical products 
(forecasting software packages, decision support systems, automated infor-
mation systems, etc.) have been developed for the purposes of regional 
development management. Most of them are hybrid forms that combine such 
model classes as balance and econometric ones as well as those of situation 
forecasting and simulation modelling technology. The best-known models 
used in managing regional development are listed below. 

Balance models: RIM (Russian Interindustry Model) by the Institute of 
Economic Forecasting of the Russian Academy of Sciences [22] adjusted to 
regional conditions (G. R. Serebryakov, M. N. Uzyakov, A. A. Yantovsky); 
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the forecasting analytical system of economic growth by N. V. Suvorov, 
A. V. Suvorov, and V. N. Borisov [25]; the SIRENA and SIRENA-2 interre-
gional cross-industry models [19; 26] developed by the Institute of Eco-
nomics and Industrial Engineering of the Russian Academy of Sciences 
(S. A. Suspitsyn, Yu. S. Ershov, N. M. Ibragimov, L. V. Melnikova, etc.). 

Econometric models: the regional econometric predictive model 
designed for the Republic of Dagestan by V. Z. Petrosyants, S. V. Dokho-
lyan, and A. S. Kallaeva [16]; the econometric model of the impact of fixed 
investment on the sustainable growth of Russia’s regions (E. A. Fedulova, 
T. A. Alabina, I. S. Volobuev, etc.) [27]; the econometric model of regional 
innovative development designed for Saint Petersburg (I. V. Romanenko) 
[21]; the econometric modelling and forecasting of the development of the 
Primorsky region (A. S. Velichko, I. A. Bazhin) [4]; the econometric model 
for forecasting gross regional product (for instance, those by R. M. Ni-
zhegorodtsev, N. P. Goridko, and N. A. Petukhov [17], F. N. Klotsvog, and 
L. S. Chernova [12], A. G. Granbger and Yu. S. Zaitseva [6; 9], M. A. La-
tysheva [15], etc.). 

Situation forecasting models: the “Region/Macro” AIS model developed 
at Samara State Academy of Economics (V. A. Tsybatov, D. V. Bubrovin, 
Kh. R. Khasaev, etc.), “Volgoinformset” company, Samara; the “Prognosis” 
AIS multivariable simulation model by Perm State University (the research 
team of the Department of Economic Cybernetics of Perm State University 
and the Institute of Economics of the Ural branch of the Russian Academy of 
Sciences led by D. L. Andrianov, a fellow of the Russian Academy of Na-
tural Sciences), “Prognoz” company, Perm; A. L. Rinchino’s model of the 
regional socioeconomic system [20], etc. 

At the regional level, less attention is paid to trend models and the 
construction of general equilibrium models. Simulation models are being 
developed within the creation of software packages for situation forecasting 
models: the model of mid-term forecasting of the regional economic 
dynamics using the linear harmonic trends (E. N. Gribova) [10]; the “Russia: 
Centre — Federal Districts” model (A. R. Bakhtizin) [2; 3] — a follow-up of 
the well-known RUSEC (RUSsian EConomy) CGE (Computable General 
Equilibrium) model developed for the Russian economy in general without 
taking into account the regional component; the economic dynamics model 
based on the equilibrium of economic agents’ forecasts by the Computing 
Centre of the Russian Academy of Sciences (A. A. Petrov, I. G. Pospelov, and 
A. A. Shananin) [18]; the economic dynamics model using a limited amount of 
statistical data (V. Yu. Solopov, and A. V. Koshkarov) [14; 23], etc. 

Alongside the above-mentioned models that have gained widespread use 
at the regional level and are based on traditional forecasting and planning 
methods, new models adopting innovative solutions and approaches to regio-
nal management have been devised recently: the multivariable Regional Stra-
tegic Matrix (A. I. Ageev, B. V. Kuroedov, R. Matthews, and O. V. Sanda-
rov) based on elements of fuzzy logic theory, graph theory, the scenario 
method, the hierarchy analysis method and other mathematical methods and 
expert evaluations [1]; the expert simulation model of a region based on 
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cognitive technologies and the computational experiment (I. V. Desyatov, 
G. G. Malinetsky, S. K. Manenkov, P. L. Ototsky, etc.) [13]; the socioeco-
nomic and ecological model constructed by a computer cluster system by 
means of parallel algorithms of scenario calculation, and optimisation and 
improvement of approximate optimal control (V. I. Gurman, G. A. Marveev, 
E. A. Trushkova) [11], etc. 

As to public governance, these models and related software packages 
exhibit certain limitations that lie in their content being unsuitable for 
meeting the needs of the development of specific mechanisms and tools to 
influence a region’s socioeconomic system. Models often fail in ensuring the 
long-term sustainability of a region. It is a result of the initial research 
premise of modelling, which outweighs the orientation to supporting 
managerial decisions. On the one hand, it is explained by the development of 
information analytical systems adjusted to the conditions of certain Russian 
regions; thus specific conditions of, for example, the Kaliningrad region as 
an object of modelling are not taken into account. On the other hand, 
software packages include a standard representation of the regional econo-
mic system within various subsystems. In the case of the Russian exclave, 
the role of external trade in the functioning and development of the regional 
system shall be emphasised. For Kaliningrad, “external trade” includes not 
only foreign states but also mainland Russia. However, most models are 
limited to describing international economic activities only in the context of 
external transactions with the “rest of the world” based on forecasting the 
volume of exports and imports. 

Therefore, there is a need to take into account the exclave’s features of 
formation and distribution of money and commodity flows, high mobility 
and dependence of system changes on insignificant disturbances when 
modelling the development of the Kaliningrad region. The existing models 
and software packages cannot solve this problem due to their unification, i. e. 
the orientation towards developing standard solutions for all Russia’s regions. 
Moreover, regional models disregard balance structures and methods. 

When applied to a region, the balance method means forecasting and 
planning the development of a certain territory through using a calculation 
system that makes it possible to harmonise and balance the economy’s need 
for different types of products with the opportunities for their production or 
importation and availability of different types of resources (physical, labour, 
financial and others). 

One of the major reasons behind abandoning the idea of balance 
structures at the regional level is the quality of the statistical data system, 
whose integrity and accuracy are insufficient for balancing, which leads to 
significant discrepancies and errors. The level of the regional accounting 
system development is also rather low. In this connection, preference is often 
given to econometric models, despite their low reliability and accuracy, 
especially in the periods of instability and significant fluctuations in 
development. 

At the same time, the targets and objectives of public governance of 
regional development impose certain requirements on tools and methods of 
regional studies as to the possibility of obtaining objective information on 
the structure and proportions of the regional system, the evaluation of the 
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internal potential of regional growth, the identification of current and 
prospective economic specialisations, and the forecasting of scenarios of 
territorial development under the impact of changing factors and conditions. 
These problems can be solved only in the framework of the balance 
approach, the more so in the case of a structural transformation of the 
socioeconomic system. 

The need for and sufficiency of the balance approach in managing the 
development of the Kaliningrad region are explained by the possibility of 
creating an integral and systemic representation of the regional economy, a 
study into connections and proportions, an evaluation of physical and 
monetary flows in the regional system associated with the actual conditions 
of the system’s development and functioning as well as the features of the 
mentioned proportions. 

In the case of the Kaliningrad region, the major objectives of regional 
management attained through the balance method are as follows: 

— a detailed industry-specific description of the regional economy’s 
reproduction processes in terms of physical composition by the types of 
economic activities or enterprises, which makes it possible to evaluate the 
development, distribution, and redistribution of monetary flows within the 
regional economic system; 

— the representation of the manufacturing and distribution of products 
created in the physical and non-physical spheres; the harmonisation of 
different types of economic activities or enterprises at the regional level, and 
the identification of dependences of regional processes on external markets, 
as well as their interrelations; 

— the identification of the existing and prospective economic specialisa-
tions within the structure of the regional economy from the perspective of 
achieving macroeconomic equilibrium and ensuring the balance of all 
spheres of the regional economy; 

— identification of the areas instrumental in increasing the efficiency of 
the region’s participation in international and regional labour division (Rus-
sian regions), as well as labour productivity potential by the types of econo-
mic activities and enterprises; 

— the application of an integral approach to managing regional develop-
ment in terms of territorial sustainability based on harmonising different 
(physical, labour, and financial) balances. 

We have formulated the key requirements for a model of the long-term 
sustainability of the Kaliningrad region. The requirements include scientific 
justification, integrity, systematicity, balance, minimisation of the criteria-
dependence of the analysis, the optimisation of processes taking place within 
the regional system, variability, sufficiency, reliability, multistructurality, 
practical orientation, flexibility, adaptability, and the possibility of creating 
an automated information system based on the results obtained. 

In view of the need for balanced development and the long-term 
sustainability, the modelling of the regional economy should be based on the 
balance approach as an efficient tool of establishing and maintaining 
regional proportions. 

An assessment of different balances and their relevance to the objectives 
of public governance in the Kaliningrad region and the formulated 



K. Voloshenko, A. Kuznetsova 

 9 

requirements for the model of the region’s long-term sustainability made it 
possible to identify its class, as well as the types and models within it, and 
carry out the parametrisation and identification for the development of the 
necessary software shell (see Table). 

 
General characteristics of the balance model  

of the long-term sustainability of the Kaliningrad region 
 

Basic characteristics Model parameters 

Model class Simulation model and situation forecasting  
Model types Economic growth model  
Types of constituent models Constituent models within the balance model of 

long-term sustainability: 
— general balance model 
— international trade balance model 
— potential output model 
— model of economic agents’ behaviour 
— demographic and labour resource forecasting 
models (an evaluation and forecasting of the 
demographic situation and labour resources) 

Types of basic models and 
methods  Balance approach and balance structures 

Types of secondary models 
and methods 

Econometric methods and models, regression 
equations in the evaluation of individual elements of 
the regional economic system, endogenous and 
exogenous variables  

Object to be modelled Main sections of the regional accounting system 
(RAS) used in calculating GRP: 
— production 
— revenue turnover 
— final consumption 
— gross capital accumulations 
— external transactions (“the rest of the world” and 
Russia) 

Modelling of sectors within 
the model  

Household sector 
Public administration sector 
Corporation and NGO sector 
International trade sector 

Major forecasting method  Changes in control parameters (observed variables), 
development of scenarios in view of expert 
evaluations 

Planning and forecasting 
horizons 

Mid- and long-term planning and forecasting of 
long-term sustainability 

IT and software shells Delphi/Visual Basic in Excel Microsoft Offi-
ce/others 

 
Source: compiled by the authors. 
 
There are three main blocks in the model of long-term sustainability of 

the Kaliningrad region. Each of them is described by means of a system of 
constituent balances or balance equations. 
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The production balance model covers the process of value adding, its 
distribution and redistribution among the sectors, economic activity types, 
and enterprises within the regional economic system. It includes the 
indicators of the regional accounting system in terms of product manufactu-
ring, income turnover and use. 

The international trade balance model describes aggregated blocks relating 
to the formation of trade and monetary flows from or into the regional 
economic system as a necessary condition for production activities in the 
region (import of goods and flows) or its result (export of goods and flows). 

The budget and taxation balance model demonstrates the formation of 
financial resources and their use in the budget and taxation system of a 
Russian region and at the federal level when distributing or redistributing 
income (generated in the course of production activities) through the public 
administration sector. 

The underlying approach to the identification of an international trade 
sector within the regional economic system and to the development of an 
international trade model in the context of the general balance model exhi-
bits both research and practical significance. 

The further development of a model of the long-term sustainability of the 
Kaliningrad region is to be aimed at the formation of a system of decision-
making support. 

It is proposed to consider the solutions that were developed for balance 
description and regional economy modelling on the basis of the methodo-
logy of the “Region” AIS (Volgoinformset, Samara) and the “Prognoz” 
(Prognoz, Perm) software package as the best and most popular methodolo-
gically developed software packages on the Russian market from the 
perspective of meeting the needs of public administration. However, the 
balance model of the long-term sustainability of the Kaliningrad region can 
function independently of the considered software packages and be integra-
ted into different regional complexes. 

Alongside the obvious modelling opportunities used in public admini-
stration, the advantages of the balance model of the long-term sustainability 
of the Kaliningrad region are as follows: 

— orientation towards developing alternative variants and choosing the 
desired control measures to achieve the long-term sustainability of the 
socioeconomic system under certain conditions; 

— establishment of connections and cohesion between individual ele-
ments of the socioeconomic system, identification of stable dependences 
between different elements, their balancing at the level of economic sectors 
and types of economic activities according to the regional accounting system; 

— harmonisation of internal monetary flows with commodity flows and 
transactions that are external to the system by economic sectors, types of 
economic activity, analysis of commodity flows in the Kaliningrad region as 
opposed to the “rest of the world” and “mainland Russia”; 

— application of the multi-agent approach through considering the key 
sectors of the regional economy (households, public administration, corpora-
tions, and NGOs) and institutional units, and through the analysis of aggre-
gated types of economic activities and enterprises; 
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— increased accuracy of calculations through using dedicated balances 
in the process of forecasting the region’s demographic development, the for-
mation and use of the region’s labour potential; 

— possibility of disaggregating and supplementing the model according 
to the needs and objectives of public administration, which is manifested in 
the specification of exogenous and endogenous parameters within balance 
blocks and equations so that they become indicative; 

— taking into account the production capacities of the regional economic 
system and their changes within the forecasting horizon through modelling 
potential output in view of the available capital assets and labour resources; 

— opportunity to evaluate the consequences and effect of the regional 
policy and the project initiatives of the Government of the Kaliningrad 
region on the socioeconomic system of the region. It is carried out through 
registering the values of the model’s control parameters. 

The authors participated in the project “Modelling regional long-term 
sustainability in the Kaliningrad region” initiated by the Ministry of Econo-
my of the Kaliningrad region (2013). In the course of the project, the research 
team developed a basic aggregated balance model of the long-term sus-
tainability of the Kaliningrad region and tested it for the purpose of further 
disaggregation and specification in line with the needs of public administration 
(Fig. 1 and 2). The general framework of the model and its application in the 
public governance of long-term sustainability were developed. 

According to its key parameters, the balance model of long-term 
sustainability forecasts regional proportions and performances in the framework 
of the dedicated models that are aligned in the process of simulation modelling 
and situation forecasting: 

— the general balance model (uses balance equations to describe the link 
between individual macroeconomic indicators and subsystems of the regio-
nal economic system. It is based on the regional accounting system and ref-
lects the movement of physical and monetary flows in economic circulation 
that are balanced for a specific moment (t)); 

— the international trade model (focuses on the international trade 
balance of the Kaliningrad region within the blocks reflecting the formation 
and distribution of monetary flows in the relations with “the rest of the 
world” and “mainland Russia”. The model balances inflow/outflow and 
exports/imports of goods, including transit flows via the Kaliningrad region); 

— the demographic and labour resource forecast model (changes in the 
size of population, age and sex structure, migration flows and, as a result, an 
evaluation of the region’s labour potential. A workforce assessment is 
carried out and a labour resource balance is prepared based on the current 
demand for workforce); 

— the potential output model describes the changes in possible output by 
sectors (economic agents) depending on the processes of deployment and 
disposal of fixed assets, the influence of demographic factors, increases in 
labour productivity, and the impact of technological progress); 

— the economic agent behaviour model (an aggregate of the dedicated 
models (accounts) of the activities of regional economic agents mobilising 
regional physical, labour, and financial resources. 



 E
co

no
m

ic
s 

12

 

IN
PU

T
 in

te
rn

at
io

na
l t

ra
de

 
ba

la
nc

e 
m

od
el

 f
or

 th
e 

K
al

in
in

gr
ad

 r
eg

io
n

G
en

er
al

 b
al

an
ce

 m
od

el
 f

or
 

th
e 

K
al

in
in

gr
ad

 r
eg

io
n

B
al

an
ce

 m
od

el
 o

f 
lo

n
g-

te
rm

 
su

st
ai

n
ab

ili
ty

 f
or

 t
h

e 
K

al
in

in
gr

ad
 

re
gi

on

R
us

si
a

P
ro

d
u

ct
io

n

F
in

al
 c

on
su

m
p

ti
on

P
ro

ce
ss

in
g 

(F
C

Z
)

P
ro

ce
ss

in
g

(b
ey

on
d 

F
C

Z
)

In
co

m
e 

ge
n

er
at

io
n

C
or

re
la

ti
on

s 
be

tw
ee

n 
ph

ys
ic

al
 

an
d 

m
on

et
ar

y 
fl

ow
s

“I
np

ut
 f

lo
w

s

In
fl

ow
 o

f 
fi

na
l 

co
ns

um
pt

io
n 

an
d 

se
m

i-
fi

ni
sh

ed
 

go
od

s 
fr

om
 R

us
si

a

O
U

T
P

U
T

 in
te

rn
at

io
na

l 
tr

ad
e 

ba
la

nc
e 

m
od

el
 f

or
 th

e 
K

al
in

in
gr

ad
 r

eg
io

n

R
us

si
a

“T
he

 r
es

t o
f 

th
e 

w
or

ld
”

C
or

re
la

ti
on

s 
 b

et
w

ee
n 

ph
ys

ic
al

 
an

d 
m

on
et

ar
y 

fl
ow

s

“O
ut

pu
t

 f
lo

w
s

G
ro

ss
 a

cc
um

ul
at

io
n

Im
po

rt
s 

of
 fi

na
l 

co
ns

um
pt

io
n 

an
d 

se
m

i-
fi

ni
sh

ed
 g

oo
ds

Im
po

rt
s 

of
 p

ro
du

ct
io

n 
m

ea
ns

In
flo

w
 o

f 
pr

od
uc

tio
n 

m
ea

ns

In
ve

st
m

en
t i

nc
om

e 
to

 b
e 

re
ce

iv
ed

Tr
an

sf
er

s 
re

ce
iv

ed

R
em

un
er

at
io

n 
re

ce
iv

ed
 a

br
oa

d

In
ve

st
m

en
t i

nc
om

e 
to

 b
e 

pa
id

Tr
an

sf
er

s 
pa

id

R
em

un
er

at
io

n 
pa

id
 a

br
oa

d

P
ro

du
ct

 e
xp

or
ts

P
ro

du
ct

 o
ut

flo
w

P
ro

du
ct

 e
xp

or
ts

P
ro

du
ct

 o
ut

flo
w

T
R

A
N

SI
T

“T
he

 r
es

t o
f 

th
e 

w
or

ld
”

In
co

m
es

 a
nd

 o
th

er
 p

ay
m

en
ts

 to
 b

e 
re

ce
iv

ed
 f

ro
m

 
R

us
si

a 
by

 s
ec

to
rs

In
co

m
es

 a
nd

 o
th

er
 p

ay
m

en
ts

 to
 b

e 
pa

id
 fr

om
 th

e 
K

R
 

by
 s

ec
to

rs
 

 
F

ig
. 1

. S
tr

uc
tu

re
 o

f 
th

e 
ba

la
nc

e 
m

od
el

 o
f 

th
e 

lo
ng

-t
er

m
 s

us
ta

in
ab

ili
ty

 o
f 

th
e 

K
al

in
in

gr
ad

 r
eg

io
n 

 So
ur

ce
: 

co
m

pi
le

d 
by

 th
e 

au
th

or
s.

 

 12 



K
. 
V
ol

os
he

nk
o,

 A
. 
K
uz

ne
ts
ov

a 

13

O
th

er
 p

ay
m

en
ts

In
te

r-
bu

dg
et

 tr
as

nf
er

s

C
re

di
t e

xt
en

si
on

C
ap

it
al

 s
pe

nd
in

g

S
er

vi
ce

 p
ay

m
en

ts

G
ov

er
nm

en
t t

ra
ns

fe
r 

pa
ym

en
ts

“T
he

 r
es

t o
f 

th
e 

w
or

ld
”

P
ub

li
c 

ad
m

in
is

tr
at

io
n

C
or

po
ra

ti
on

s 
an

d 
N

G
O

s

C
ro

ss
-i

nd
us

tr
y 

ba
la

nc
e 

of
 

pr
od

uc
ti

on
 a

nd
 p

ro
du

ct
 u

se
 

(i
np

ut
-o

ut
pu

t 
ba

la
nc

e)

gr
os

s 
ou

tp
u

t 
b

y 
in

d
u

st
ru

es

O
pe

ra
ti

ng
 p

ro
du

ct
io

n 
ex

pe
nd

it
ur

e
(i

nt
er

m
ed

ia
te

 
co

ns
um

pt
io

n)

G
ro

ss
 v

al
u

e 
a

d
d

ed
 

(G
R

P
)

G
ro

ss
 a

cc
um

ul
at

io
n,

 
in

cl
ud

in
g 

in
ve

st
m

en
t 

P
ro

du
ct

io
n 

in
co

m
e

In
co

m
e 

tu
rn

ov
er

 
(g

en
er

at
io

n,
 

di
st

ri
bu

ti
on

. 
re

di
st

ri
bu

ti
on

 )
 

C
ap

it
al

 c
on

su
m

pt
io

n
(d

ep
re

ci
at

io
n 

ex
pe

ns
es

 )

L
ab

ou
r 

re
so

ur
ce

s
D

em
og

ra
ph

ic
 

si
tu

at
io

n

E
xp

or
ts

Im
po

rt
s

C
ap

it
al

 t
ra

ns
ac

tio
ns

, 
in

cl
ud

in
g 

fo
re

ig
n 

in
ve

st
m

en
t

C
on

di
ti

on
al

 r
eg

io
na

l 
ba

la
nc

e 
of

 p
ay

m
en

ts

N
et

 e
xp

or
ts

H
ou

se
ho

ld
s

F
in

al
 c

on
su

m
p

ti
on

(d
em

an
d

)

E
m

pl
oy

m
en

t 
by

 
se

ct
or

s

H
ou

se
ho

ld
s

C
or

po
ra

ti
on

s 
an

d 
N

G
O

s

P
ub

li
c 

ad
m

in
is

tr
at

io
n

R
em

un
er

at
io

n

P
ro

fi
t

N
on

-b
ud

ge
ta

ry
 f

un
ds

pr
od

uc
ti

on

in
co

m
e 

co
ur

se

fi
na

l c
on

su
m

pt
io

n

G
R

P
 c

al
cu

la
ti

on
 m

et
ho

ds
:

Exogenous variables – 
control variables (regulators)

Endogenous variables – 
observed variables (indicators)

T
ax

es
 o

n 
pr

od
uc

ts
 a

nd
 

im
po

rt
s

P
ro

du
ct

io
n 

ta
xe

s 
an

d 
pa

ym
en

ts
 

T
ax

es
 a

nd
 n

on
-t

ax
 

re
ve

nu
es

P
ub

li
c 

ad
m

in
is

tr
at

io
n 

sp
en

di
ng

B
ud

ge
t a

nd
 t

ax
at

io
n

 
 

F
ig

. 2
. A

 c
ha

rt
 s

ho
w

in
g 

th
e 

ba
si

c 
ag

gr
eg

at
ed

 b
al

an
ce

 m
od

el
 o

f 
lo

ng
-t

er
m

 s
us

ta
in

ab
ili

ty
 

 

So
ur

ce
: 

co
m

pi
le

d 
by

 th
e 

au
th

or
s.

 

13 

 



 Economics 

 14 

The framework of the balance model of long-term sustainability includes 
manufacturing, income turnover, final consumption, gross accumulation, 
international trade sector, budget and tax calculations, demographic situa-
tion, and labour resources. 

Here, the balance model comprises all elements of the regional accoun-
ting system and is capable of expanding each block in line with public 
governance needs. 

A mathematical description of dependences and balance equations of the 
long-term sustainability model was prepared. It served as a basis for the 
development of a software package for the balance model of the long-term 
sustainability of the Kaliningrad region using Visual Basic Environment in 
MS Excel. An algorithm for creating balances and conducting calculations 
was developed; it was tested in the process of experimental calculations 
using the model in the framework of developing scenarios of the long-term 
sustainability of the Kaliningrad region in 2014—2018. 

The balance algorithm is considered as an element of simulation model-
ling and situation forecasting and can be described in an aggregated form as 
a sequence of the following actions: 

1. Scenario mapping (alternatives and scenarios of regional development 
are identified alongside the values of the model’s exogenous parameters — 
gross output, labour productivity, intermediate consumption, investment 
accumulation rate, remuneration, etc.). 

2. Model calculations and the simulation modelling of the socioecono-
mic system’s behaviour in the framework of scenarios representing control 
measures. The result is the calculation of the model’s endogenous para-
meters. 

3. Establishing correlation between the target rates, and the region’s 
potential and production capacities. It includes a comparison of gross figures 
with the regional potential output calculated on the basis of fixed capital and 
labour resources. 

4. Interpretation of results, an assessment of achieved targets and public 
governance objectives in terms of the region’s long-term sustainability. 
Repetition of the iterative cycle. 

5. Presentation of the final results of model calculations in the frame-
work of scenarios of the socioeconomic development of the region. Re-
gistration of control measures affecting the regional system. Development of 
tools and mechanisms for managing regional development. 

The demographic and labour resource forecasting blocks, as well as the 
international trade model describing trade flows, which are presented in the 
model of the long-term sustainability of the Kaliningrad region, were 
developed independently of balances for the general models under the 
condition of the correspondence of calculation results. 

The harmonisation of the international trade and general balance models 
was conducted as follows. In the framework of the general model, the target 
rates for internal flows are integrated into the international trade balance 
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model. Within the latter model, the desired endogenous variables (export, 
import, outflow, inflow, etc.) are calculated based on the economic and 
mathematical coefficients set for each commodity flow (as of 2011). 

This work tests the balance model of the long-term sustainability of the 
Kaliningrad region for 2009—2011. It was concluded that the model was 
effective in terms of accurate representation and calculation of the rates 
describing the condition of individual elements and processes taking place in 
the regional economic system within the set planning horizon. Therefore, the 
difference between the estimated and actual values did not exceed 3—5 %, 
which is permissible in numeric calculations. 

To test the balance model and identify factors affecting the implemen-
tation of the chosen strategy, calculations were carried out for three scena-
rios of the development of the Kaliningrad region. 

Scenario 1: Import substitution. An increase in value added at import 
substitution enterprises. The structure of the regional economy does not 
change, which is manifested in the persistence of certain types of economic 
activities and enterprises within macroeconomic indicators. However, gross 
value added is expected to increase in regional import substitution by types 
of economic activities; it is expected to double in 2018. Through the 
balancing of monetary flows, the following key control parameters of long-
term sustainability were obtained: 

 increase (duplication) of import substitution cost, which is mani-
fested in a growing percentage of processing enterprises in the structure of 
GRP — from 22.03 % in 2011 to 35.0 % in 2018 (16.5 % in 2009, 16.63 % in 
2010); 

 an increase in gross output (105.0 %); 
 an increase in GRP (118.7 %); 
 a decrease in the percentage of intermediate consumption in gross 

output from 60.0 % in 2011 to 54.8 % in 2018; 
 an increase in labour productivity per employee — from 483.4 

thousand roubles in 2011 to 539.2 thousand roubles — at 111.6 %; 
 exports from the Kaliningrad region at 110.0 %; 
 transportation of goods from the Kaliningrad region at 115.0 %. 
Within the scenario’s forecasting horizon (2014—2018), a 36 % decrease 

in imports and a 1.8-fold increase in exports of goods from Russia are 
expected. Fig. 3 shows the results of scenario planning in the framework of 
the balance model. 

Scenario 2: Economic modernisation. A transition from “partial import 
substitution” to an export-driven economy. The scenario’s control parame-
ters are the targets set in the “Economic Modernisation” state programme for 
the Kaliningrad region. The role of import substitution is decreasing drama-
tically in the structure of the regional economy; new enterprises are expected 
to emerge in the framework of innovative economic activities; services indu-
stries are developing rapidly — in particular, the percentage and contribution 
of tourism into GRP is growing. 
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The scenario uses the following targets of the “Economic Modernisa-
tion” project: 

 a 1.8-fold increase in GRP per capita by 2020 in comparison to 2013 
in current prices. In 2018, GRP will amount to 139.4 %; 

 an increase in GRP (12.5 %, an annual growth rate of 2.5 %); 
 a 1.9-fold increase of labour productivity per employee in current 

prices in comparison to 2013. In 2018, labour productivity will increase to 
817.3 thousand roubles (569.9 thousand roubles in 2013), the rate will 
increase by 143,4 %; 

 an increase in gross output (150 %; an annual growth rate of 10 %); 
 a 1.4-fold increase in investment in fixed capital per capita in current 

prices by 2020 in comparison to 2013. 
It is worth stressing the extensive nature of the regional economy’s 

development, which becomes an obstacle to a transition to an innovation-
based export model. In line with the targets of the state programme, an 
increase in GRP will be achieved through a 43.4 % growth in labour 
productivity against a 21.5 % reduction in workforce and an increase in the 
percentage of intermediate consumption by up to 70 %. Thus, the GRP 
growth is supported by an increase in the amount of raw materials “pumped” 
through the region. 

Scenario 3: “Local zone” export model. The preservation of the 
current model of regional economy (tax and customs privileges) within 
“local zones” against the background of a gradual increase in innovation by 
2018. A growing value added standard for import substitution enterprises is 
accompanied by the improvement of major macroeconomic indicators 
through an increase in the efficiency of regional resources and industrial 
potential. 

As a result of monetary flow balancing, the following control parameters 
of long-term sustainability were obtained: 

 an increase in gross output (110.0 %); 
 an increase in GRP (115.0 %); 
 a decrease in intermediate consumption from 60 % in 2011 to 58 % 

in 2018; 
 an increase in labour productivity per employee from 483.4 thousand 

roubles in 2011 to 522.6 thousand roubles (108.1 %); 
 exports of goods from the Kaliningrad region at 135.0 %; 
 transportation of goods from the Kaliningrad region at 119.0 %. 
In comparison to the previous scenario, a more favourable situation is 

attained in terms of intermediate consumption reduction and an increase in 
further processing up to 42 %. It creates the necessary basis for a further 
increase in export potential and transportation of goods into other Russian 
regions. Compared to 2011, imports will decrease by 32.3 %, inflow of 
goods from other Russian regions will increase 1.7-fold. 

The data of the Kaliningrad Office of the Federal Statistics Service, 
Russian Ministry of Finance, Ministry of Finance of the Kaliningrad region, 
Federal Taxation Service, Kaliningrad Office of the Federal Taxation ser-
vice, Russian Federal Treasury, and North-western Office of the Federal 
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Customs Service of Russia were used as sources of information on the en-
dogenous and exogenous parameters of the balance model of long-term 
sustainability as of 2009—2011. 

The balance model of long-term sustainability, its blocks, modules, and 
related software packages can be used in public governance in the 
Kaliningrad region in the following areas: 

— evaluation of the balance and cohesion between individual elements 
and flows within the regional socioeconomic system in monitoring the 
current situation in the region. The achieved targets are to be integrated in 
the model; their balance requires analysis. 

— forecasting of socioeconomic indicators of long-term sustainability by 
different areas and types of control measures. The degree and level of impact 
are identified based on assessing the changes in the region’s socioeconomic 
system; 

— development of new or the evaluation of the efficiency of the existing 
mechanisms and tools of managing regional development aimed at ensuing 
long-term sustainability; 

— assessment of the results of certain programme or project solutions by 
areas of the socioeconomic system — efficiency of public administration in 
solving certain problems of regional sustainability (production, manufactu-
ring and unemployment, social welfare, etc.). 

During the test, the developed balance model of long-term sustainability 
showed good results in terms of accurate representation and calculation of 
the rates describing the condition of individual elements and processes 
taking place in the regional economic system within the set planning hori-
zon. Thus, it is possible to expand selected blocks in line with the purposes 
of public governance. A fully developed model complex can be used in mo-
delling regional development and forecasting targets and proportions of the 
regional economic system both in the Kaliningrad region and other regions 
with similar conditions and structure of the territorial socioeconomic system. 
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