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 Introduction. The war in Ukraine caused significant 
damage to the economy, but also provided many new
opportunities, made adjustments to the paradigm of post-war 
economic development, in particular, in view of the need to
rebuild industries and ensure the reliability of their operation in
the future, the variability of logistics supply routes. The
complexity of post-war reconstruction is aggravated by the fact 
that Ukraine must modernize the defence industry and, at the 
same time, reduce the country's budget deficit, which requires an
increase in budget revenues. The radical changes necessary for
this will require optimization of the sectoral structure of the
country's economy. 

Aim and tasks. The purpose of the study is to create a 
methodological approach to the sectoral optimization of the
national economy in the post-war period and, for this, to develop
a structural-mathematical model, determine priority areas of 
development of branches, and mechanisms of structural
optimization of branch development. 

Results. A methodological approach to sectoral
optimization of the national economy in the post-war period was 
developed, in which a structural-mathematical model was 
implemented. To optimize the industry structure, the use of a
“trigger” mechanism is proposed: when the stimulation of the 
development of individual projects in high-tech industries leads 
to the rapid development of adjacent sectors of the economy, The
need for comprehensive use of intensive and extensive
mechanisms of post-war economic restructuring is indicated due 
to the specifics of the development of industries, the significant
industry differentiation of damages and losses, and the need for
expenses for the transformation and restructuring of industries. A
diversification approach with the selection of short-, medium-, 
and long-term industry strategies was proposed. 

Conclusions. The developed mathematical model allows 
for the combination of sectoral optimization strategies of the
economy and optimization coordination of sectoral strategies at
the national level. An assessment of the costs of reconstruction 
and industry transformation was carried out, and the application
of internal financing mechanisms, in particular, an increase in the
level of added value, was substantiated. The mathematical model
illustrates the possibility of maximizing the added value.
Considering this, directions for industry optimization and
prerequisites for restoration, reconstruction, and optimization of
the industry structure in the post-war period are proposed. The
given areas of industry-wide impact of the trigger mechanism
indicate the prospects of its introduction.  

Keywords: branch structure, post-war period, strategy 
differentiation, trigger principle, structural-mathematical model. 
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1. Introduction.  

The long-lasting war in Ukraine caused the 
destruction of industrial enterprises, burned 
agricultural lands, destroyed infrastructure, and, 
as a result, significant losses to the economy, but 
also provided many new opportunities. For 
example, the closure of coal mines, which 
burdened the country's economy because they 
were unprofitable or on the verge of break-even, 
could lead to unemployment, which is 
catastrophic for city-forming enterprises. This 
affects the industry structure because it reduces 
the importance of the extractive industry and the 
paradigm of economic development (Qu and 
Mardani, 2023). However, large-scale military 
actions made significant adjustments to the 
development paradigm of the post-war economy 
of Ukraine, particularly because of the need to 
ensure the reliability of infrastructure in view of 
the need for differentiated deployment of 
technological capacities and warehouses, 
fragmentation of technological systems, and 
creation of transport networks with a significant 
level of variability. Military, metallurgical, 
chemical, and other industries require significant 
structural transformations. Construction 
standards and environmental requirements for 
the restoration of industrial enterprises should be 
revised as new risks and significant threats have 
emerged that require a change in views on 
technological and environmental safety 
(Kaletnik and Lutkovska, 2021). 

After the end of the intensive phase of 
hostilities, the Ukrainian economy will not 
recover quickly (Pavlov et al., 2022; Soroka and 
Ovcharenko, 2022; Kucherenko, 2023). This 
stage will be long and difficult not only because 
of the need to restore the destroyed objects but 
also because of the need for a fundamental 
restructuring of industries, modernization of the 
economy to a competitive level with 
neighboring European countries, inclusion of 
industry structures in chains of added value in 
the global market, etc. The complexity of the 
tasks of post-war reconstruction is increased by 
the fact that Ukraine must maintain a strong 
army, significantly modernize the defence 
industry while simultaneously reducing the 
budget deficit, promote the development of a 
democratic society, and successfully integrate 
into the EU, which will also require additional 
efforts and resources. 

The radical changes necessary for this will 
require optimization of the sectoral structure of 
the country's economy. 

2. Literature review.  

Issues of economic recovery in the post-
war period have been considered in scientific 
studies. Thus, Ivanov (2019), Yakushik (2021) 
and Gochua and Gibradze (2022) analyzed 
economic recovery programs after the end of 
hostilities. These programs were designed for a 
period of two to 20 years, and this approach was 
used in the present study.  

Unfortunately, the increase in the 
intensity of hostilities and the amount of 
destruction in subsequent periods required the 
introduction of significant corrections in 
Ivanov's proposal (2019). 

An assessment of the amount of 
destruction caused after February 2022, a 
forecast and an analysis of the features of 
economic reform in the post-war period are 
generally proposed by Khmarska et al. (2022). 
Detailed forecasts of industry losses and 
recovery are presented in Deineko et al. (2022), 
which are used in this study. 

Irtyshcheva et al. (2022) identified 
bottlenecks in the economy that led to 
significant losses after the start of a full-scale 
war and indicated the need for economic 
restructuring in the postwar period to avoid the 
appearance of such bottlenecks in the future. 

Amosha et al. (2023) stated that “the 
creation of European-style industrial and 
household infrastructure can be the formula of 
the country's post-war recovery strategy”. 
Amosha and Amosha (2023) interpret the 
concept of "infrastructure" in a broad sense, 
which includes innovation, transit, and social 
infrastructure as components. Under this 
interpretation, the proposed formula for the 
infrastructure restoration strategy assumes a 
generalizing character. 

Based on the experience of structural 
changes in European countries (Kindzerskyi, 
2022), step-by-step strategies for the 
reindustrialization of Ukraine are proposed. 
Zveryakov (2022) states that 
reindustrialization should begin with sectors 
of the economy that would extend the raw 
material processing chains and promote 
import substitution. 
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Zveryakov (2022) also indicated that the 
sectoral restructuring of the economy in the post-
war period should contribute to the formation of 
national chains of added value, for which it is 
necessary to increase the rate of capital 
accumulation. In a study by Borodina and 
Lyashenko (2022), recovery of Ukraine's 
economy is proposed in three stages: recovery of 
critical infrastructure, recovery of the economy 
as a whole, and stable growth. From our point of 
view, the above needs to be clarified and the 
tasks of economic recovery and restructuring 
need to be highlighted. On the basis of the 
analysis of the dynamics of investments in fixed 
capital, Borodina and Lyashenko (2022) indicate 
that the investment the resource may not be 
enough to restore the economy and state that the 
resources should come according to the 
“Marshall plan” for Ukraine.  

Arefieva and Antonenko (2023) point to 
sectoral differences in war damage and losses 
and analyzed significant differences between 
sectors in their reconstruction needs. In contrast 
to other studies, it is stated that the needs for 
industrial reconstruction have an insignificant 
level of correlation with losses during military 
operations and are caused, first of all, by the 
need for radical restructuring of industries, 
which is specified and supplemented in the 
presented study. 

Researchers in all the above-mentioned 
scientific works rely on the mandatory use of 
foreign aid in post-war reconstruction or 
directly indicate the need for a "Marshall Plan" 
for Ukraine. Redziuk (2022) and Kucherenko 
(2023) argue that a detailed analysis of the IMF 
memorandum proves that hopes for free foreign 
aid are exaggerated, and Ukraine should rely 
mainly on its own resources. Different 
mechanisms of post-war recovery of economic 
activity have been proposed; for example, 
Kosovych (2022) analyzed the features of the 
introduction of innovative development of 
industries after the war. Bioko and Bioko (2023) 
proposed the use of industrial parks as a 
mechanism to attract investments in the post-
war period. Izha and Pakhomova (2022) 
proposed an innovative restructuring of the 
public management of territories as the main 
mechanism for the recovery of the economy in 
the post-war period, which will help to avoid the 
mono-industry development of the regions. 

Khatser (2022) indicates the need to 
coordinate sectoral and territorial plans for the 
recovery of Ukraine. Ostrovska et al. (2021) and 
Kaletnik and Lutkovska (2021) proposed an 
expansion of the scope of public-private 
partnerships to acquire financial and other 
resources for post-war reconstruction. Redziuk 
Y. (2022), pointing to important sectors in post-
war reconstruction: “critical infrastructure, 
public life support, social infrastructure, 
transport network”, note the importance for 
investment promotion of the implementation of 
the risk insurance mechanism, in particular, 
military risks. 

Okhrimenko et al. (2022) by comparing 
the strategies of other countries proves the need 
for reindustrialization of the country in the post-
war period, and for this purpose a "structural-
logical scheme of the economic strategy of 
Ukraine" is proposed, which is based on a 
systematic combination of defining the goals of 
sectoral restructuring, taking into account 
dynamic changes in conditions and numerous 
mechanisms for implementing these strategies. 
This confirms the opinion of the impossibility of 
singling out one of the economic mechanisms 
and identifying it as the main one; and second, 
the limited application in Ukrainian realities of 
the experience of crisis management of past 
periods (Kinash et al., 2019; Humenyuk, 2022; 
Shapran, 2022; Zayed et al., 2022). 

A review of the literature indicates the 
need to create a methodological approach to the 
sectoral optimization of the national economy in 
the post-war period, to detail sectoral 
development strategies, and to determine the 
priority directions for the optimization of 
sectoral development. 

3. Methodology.  

Using the method of induction and 
deduction, the development of a methodological 
approach to the sectoral optimization of the 
national economy in the post-war period is 
fragmented into sub-tasks, among which the 
task of developing a structural-mathematical 
model of sectoral optimization is singled out.  

The structural-mathematical model of 
industry optimization in the post-war period can 
be presented as a solution to the problem of 
determining the optimal multi-objective solution 
of the hypercube scan.  



Economics Ecology Socium                                                                                    Vol. 7 No.3 2023  
 

4 

This formulation of the problem is due to 
the fact that the optimization model of a multi-
industry economy cannot be based on the search 
for the optimum of only one objective function. 
There are several such functions. In particular, 
further consideration is given to the 
optimization of the value-added function, 
which, considering structural intra-industry and 
inter-industry interactions, can be represented 
as: 

 

∆𝑆 ⋃
∑ ∆𝑆 → 𝑚𝑎𝑥

…
∑ ∆𝑆 → 𝑚𝑎𝑥

→ 𝑜𝑝𝑡           (1) 

 
where, ∆𝑆 – total added value; ∆𝑆   – 

added value at each stage of industry 
production; 𝑖 1 … 𝑛  – industry stage index. 
𝑗 1 …  𝑧  – index of inter-branch interaction.  

When performing multi-objective 
optimization, equation (1) can be represented 
as one of the cells of a hypercube. Then the 
task of finding the optimal multi-objective 
solution for optimizing the sectoral structure 
of the economy can be reduced to the well-
known task of scanning the hypercube using 
the Peano method: 

 
𝑜𝑝𝑡 𝜑 𝑦 , 𝑦 ∈ 𝐷, 𝜇 𝑦 0             (2) 

 
where, 𝜑 is the function of cross-

industry optimization; 𝑦 is the function of 
intra-industry optimization; 𝐷 is the domain of 
the function,  𝜇  is the constraint, 𝑘=1…m is 
the constraint index.  

The proposed model combines the 
strategy of sectoral optimization of the 
economy and optimization coordination of 
sectoral strategies at the national level. 

Using the method of analysis and 
synthesis, the need for diversification and 
sectoral differentiation of strategies for 
structural reconstruction and recovery in the 
post-war period is indicated. The method of 
critical analysis made it possible to determine 
the priority directions of development of 
industries and to propose mechanisms of 
structural optimization of industry 
development. 

4. Aim and tasks.  

The purpose of the study is to create a 
methodological approach to sectoral 
optimization of the national economy in the 
post-war period. 

This determines the formulation and 
solution of the following tasks: 

- development of a structural-
mathematical model of industry optimization 
in the post-war period; 

- research on diversification and sectoral 
differentiation of strategies for structural 
restructuring and recovery of the country's 
economy in the post-war period; 

- determination of priority areas for the 
development of branches and mechanisms for 
structural optimization of branch 
development. 

5. Results.  

Before the beginning of the phase of 
intensive hostilities in February 2022, Ukraine’s 
economy had already begun to undergo sectoral 
transformation. However, this transformation 
was mainly exogenous in nature, which led to 
an increase in the volume of production in the 
agrarian sector with a low level of processing. 
Even for industrial production, the processing 
industry at that time made up only 65% of the 
total volume of production, which is less than 
1.38 times that of EU countries. The exogenous 
development of the extractive industry led to it 
occupying a significant share of the total 
volume of production (14.3%), which is more 
than 14 times the similar indicator for EU 
countries with an exceptionally low level of 
processing of extracted minerals. This has led to 
an increase in the share of raw materials in 
exports. To optimize the industry structure in 
the post-war period, both intensive and 
extensive mechanisms of economic policy 
should be used based on the system of public 
orders, leasing at low rates, preferences for 
promising industries and enterprises that 
implement innovative projects, start-up 
subsidies to small- and medium-sized 
processing enterprises, and stimulation of 
corporate cooperation among large, medium, 
and small businesses. 



Economic
 

The n
and extens
problem o
economy in
it will be 
efficiency 
which, for
intensive d
hand, it wi
sectors tha
of the cou
The signif
tasks and 
diversificat
structural r
the short-t
main focus
critical inf
work of 
economic 
water supp

Acco
(up to seve
the restora
transport, 
to the lon
years), th
structure en
a competiti

Fig. 1
Sour

1

1

2

2

D
am

ag
es

, l
os

se
s 

an
d

 e
st

im
at

ed
 c

os
ts

 f
or

 
re

co
n

st
ru

ct
io

n
as

, b
ill

io
n 

$.

cs Ecology 

need for the
sive mecha
of the struc
n the postw

necessary 
of tradition
r a long 

development
ill be necess
at provide p
untry and u
ficant diffe
limited reso
tion and s
restructurin
erm strateg
s should be

frastructure 
enterprises
activity (

ply).  
ording to t
en years), th
ation and rec
and digital
ng-term str

he formatio
nsures the s
ive econom

1. Damages
rce: based o

0

50

100

150

200

250

50.4
17.2

68.668

damages

Socium      

e integrated 
anisms poin
ctural restru
ar period. O

to urgentl
nal sectors o

time, have
t mechanism
sary to max

post-industri
use intensiv
erence betw
ources calls
sectoral dif
g strategies

gy (up to th
e on the re
and the re

s in critic
(medical, 

the medium
he main focu
construction
 infrastruct
rategy (mo
on of such
sustainable 

my.  

s, losses an
on data by A

35.7
1

31.6

6
92.1

8.6

242.1

losse

                  

use of inten
nts to the m
ucturing of

On the one h
ly increase
of the econo
e mainly 
ms. On the o
ximally prom
ial developm
ve mechani
ween spec
s for signifi
fferentiation
s. Accordin
hree years),
econstructio
storation of

cal spheres
pharmaceut

m-term stra
us should b
n of the ene
ture. Accor
ore than se
h an indu
developmen

d estimated
Arefieva and

10.6 10.9
27.2

85

47
77

es es

                  

5 

nsive 
main 
f the 
hand, 
 the 
omy, 
used 
other 
mote 
ment 
isms. 
ified 

ficant 
n of 
ng to 
, the 

on of 
f the 
s of 
tical, 

ategy 
be on 
ergy, 
rding 
even 
ustry 
nt of 

excl
the 
time
diffe
mul
vert
first
stric
tran
allo
dete
form
in th
as d
the 
indi

need
reco
diffe
criti
fina
restr
dam
reco
stud
(202
anal

 

d costs for 
d Antonenko

9 8.7

5.8

31.523.2 29.

85.8
6

stimated costs

                  

The dive
lude the ne
possibility 

e (Prokhoro
ferentiation 
ltilevel plan
tical level b
t of all wit
ct opera
nsparency fo
cation, and

ermining th
ming the me
he impleme

documented
use of i

icative sourc
One of t

d for 
onstruction 
ference betw
ical damag
ancial cost
ructuring o

mages and e
onstruction 
dies by D
22), Arefiev
lytical repor

reconstruc
o (2023). 

1.61.6
.7

4.5

69.1

14.5

s for reconstru

                  

ersification 
ed for syste

of a certa
ova et al.,
of strategie

nning, cons
but also at
th regard t
ational c
for the publ
d performan
he goal of 
echanisms o
entation of 
d sources of
investment 
ces of finan
the main fa

sectoral 
strategies

ween secto
ge, irrepar
s for the 

of industries
estimating 
are provide

Deineko et 
va and Anto
rt of Gorodn

ction  24.02

2.5 0
16.516.45 16.4

uctionas

      Vol. 7 N

of strategie
ematic coor
ain combin
 2021). Th
es should b
sistent not o
t the horizo
to resource
control, 
lic regardin
nce reports
the strateg

of interest o
this goal is

f funding an
resources 

ncing.  
actors deter

differenti
 is the 

ors in the 
rable dam
 transform
s (Fig. 1). 
approximat
ed, particul

al. (2022
onenko (202
nichenko et

.2023), bill

0 0.46.8 0.36.6 86.8

prognosis

No.3 2023  

es does not
rdination or
nation over
he sectoral

be based on
only at the
ontal level,

e provision,
maximum

ng resource
. Not only

gy but also
of all parties
s important,
nd planning

are only

rmining the
iation of

significant
amount of

mages, and
mation and

Identifying
te costs for
larly in the
2), Bortnik
23) and the
t al. (2022).

 

lion $. 

8.98.9

t 
r 
r 
l 
n 
e 
, 
, 

m 
e 
y 
o 
s 
, 

g 
y 

e 
f 
t 
f 
d 
d 
g 
r 
e 
k 
e 
 



Economic
 

Give
Antonenko
not includ
industry tra
take into a
for the rec
first for th
(~$130 bil
reconstruct
industry, i
platforms; 
restoration
etc., these 
costs fo
transforma
the costs 
countries. 

The 
in most in
and recon
exceed the
 

Sour

As a 
post-war re
export indu
added valu
task by i
added valu
indicator o
indicator 
manageme
industry, a
of the opp

T
ot

al
 D

ef
ic

it
 in

 %
 o

f 
G

D
P

cs Ecology 

en the fa
o's (2023) re
de the cos
ansformatio
account the 
construction
he transitio
llion); the 
tion of the
n particular
processing

n of fertilit
data were 

or recons
ation was ca

of industr

data shown
ndustries, th
nstruction o
e amount of

F
rce: based o

result, amo
econstructio
ustries, first
ue is forme
institutional
ue over time
of industry 

of the su
ent of the 
an indicator
portunities o

-25

-20

-15

-10

-5

0
2020 202

Socium      

act that 
ecovery cos
sts of reco
on, for exam

need for s
n of railway
on to the E
need for sp

e infrastruc
r, the form

g of agraria
ty of war-
revised. Th
truction 
arried out b
ry restructu

n in Figure 
he costs of 
of industrie
f critical da

Fig. 2. Prog
on Internatio

ong the prio
on, restoring
t of all, thos
d, will be s
l structures
e are not on
developmen
uccess of 
dynamic c

r of the leve
of renewal 

21 2022 2023

                  

Arefieva 
st estimate 
onstruction 
mple, it does
significant c
y transport,
European t
pending on

cture of the
mation of di
an products 
damaged s

he evaluatio
and indu

by analogy 
uring in B

1 indicate 
f transforma
es significa
amage and c

gnostication
onal Moneta

ority tasks o
g the activit
se where hi
set as a prio
s. Changes

nly an econo
nt. It is als

the strat
changes of 
el of utiliza
of the indu

2024 2025 20

Bas

                  

6 

and 
does 
and 

s not 
costs 
, the 
track 
n the 
e IT 
igital 

and 
soils, 
on of 
ustry 
with 

Baltic 

that 
ation 
antly 
costs 

for r
shor
imp
shou
term
(Mi

and 
the n
defi
imp
sign
pred
prov
only
fore
redu
prov
than
assi
(Inte

n state bud
ary Fund D

f the 
ty of 
igher 
ority 
s in 
omic 
o an 
tegic 
f the 
ation 

ustry, 

and 
repl
elem
of in
the 
valu
by 
Kyr
proc
Ukr
on f

026 2027 202

se date

                  

restoring in
rt-term strat

portant stru
uld be coor

m with the 
chňová and

The dive
long-term 

need to solv
icit (Fig. 
plementation
nificant lev
dicted, wh
vided that 
y a slight i
ecasted, wh
uction of 
vided that 
n $37.5 b
stance fro
ernational M

dget deficit 
Data (2023).

an indic
lenishment. 
ments of th
ndustry opt
approach o

ue was first 
Kucherenk

rylenko et 
cess of re
raine's econ
free help fro

28 2029 2029

Negative progn

                  

ndustries. Th
tegies aimed
uctural ele
rdinated and

long-term 
d Megyesiov
ersification 
strategies i

ve the probl
2). Even 

n of the s
el of the s

hich will 
the war en
increase in
hich is in
~30% by 
the World 
illion and 

om leading
Monetary Fu

of Ukraine
 

cator of t
That is 

he structura
timization i
f industry m
proposed (

ko (2023),
al. (2022)

ecovery an
nomy, it is 
om external 

9 2030 203

nosis

      Vol. 7 N

hat is why t
d at restorin
ements of 
d extended 
restructurin

va, 2022). 
of short-,

is also cond
lem of the s

with the
specified st
state budge

remain u
nds in 2024
n GDP of ~
ncomparabl

2022. An
Bank allo
significan

g Western 
und Data, 2

e. 

the level 
why, as o

al-mathemat
n the post-w

maximizatio
equation 1)
, Kubalsky
) proves t
nd transfor
useless to 
donors. 

1 2032 203

No.3 2023  

the stage of
ng critically

industries
in the long
ng strategy

, medium-,
ditioned by
state budget
e effective
trategies, a
et deficit is
until 2028,
4. In 2023,
~0.5% was
le with a
nd this is
cates more

nt financial
 countries

2023). 

 

of budget
one of the
tical model
war period,
on of added
). The study
yi (2022),
that in the
rmation of
count only

33

f 
y 
s 
g 
y 

, 
y 
t 
e 
a 
s 
, 
, 
s 
a 
s 
e 
l 
s 

t 
e 
l 
, 

d 
y 
, 
e 
f 
y 



Economics Ecology Socium                                                                                    Vol. 7 No.3 2023  
 

7 

Therefore, other financing mechanisms 
for reconstruction and industry transformation 
will require significant attention from 
institutional structures, in particular, at the 
expense of a significant increase in the level of 
added value. 

 

In the past, there was significant industry 
differentiation in value added changes over time. 
Thus, the agricultural sector showed stagnation 
over a fairly long period of time - for the period 
of 2015-2019 and even a reduction in this 
indicator for the period of 2012-2013 (Fig. 3). 

 

Fig. 3. Added value based on production costs of enterprises by sectors of the economy, ths. UAH. 
Source: based on data State Statistics Service of Ukraine (2023).

The extractive industry is also 
characterized by insignificant rates of growth in 
added value, which has also been stagnating 
since 2018. The metallurgical industry is also 
characterized by significant unevenness in the 
dynamics of added value, for which, along with 
the period of intensive growth of this indicator 
for the period of 2014–2017, there are also 
periods of its decrease: 2014–2015 and 2018–
2019. The growth of added value in the period 
2013–2019 is noted in the processing industry 
more than twice; in the pharmaceutical and 
construction industries five times; and in 
computer programming, consulting, and related 
activities eight times (Fig. 3).  

A certain problem in increasing the 
contribution to export volumes of industries 
with a higher added value of their products or 
services is that, in previous periods, exports 
were mainly formed by industries with a low 
level of added value.  

Thus, according to the State Statistics 
Service of Ukraine (2023) for 2021, the 
traditional leaders in the volume of exports of 
commodity products were the agricultural sector 
(22.8% of the volume of exports in monetary 
terms, “Products of plant origin”), extractive 
industry (“Mineral products”), metallurgy 
(“Black metals”), mechanical engineering 
(“Machines, equipment, and mechanisms; 
electrical equipment”), and 7.7% The level of 
processing is mostly low. Thus, "products of the 
flour milling and grain industry" in the 
mentioned export of plant products are only 
0.2%. In the field of exporting services, before 
the start of full-scale hostilities, the transport 
and IT industries occupied prominent positions 
in terms of export volumes. This is evidenced 
by the fact that in 2021, transport services 
accounted for 40.4% of the volume of service 
exports; telecommunications, computer, and 
information services accounted for 29.3%.  
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Nevertheless, the dynamics of value-
added indicators for these industries are also 
uneven. Taking into account the fact that the 
optimization of sectoral exports should be 
aimed at increasing the net, not the gross, 
export of the industry, the following can be 
proposed as directions for the sectoral 
optimization of these industries.  

For the agricultural sector, this is the 
introduction of innovative methods of 
increasing productivity, in particular the 
approaches proposed by Koblianska et al. 
(2022) for revising crop rotations in view of 
crops with increased productivity and 
increasing the level of processing in view of 
the possibility of exporting products, in 
particular the approaches proposed by Sydoruk 
et al. (2021). One solution could be to send 
plant products to the meat and dairy industries 
as fodder, which will provide an opportunity to 
increase the value chain and export processed 
livestock products; by 2020, the export of 
ready-made livestock food products was 0.0%.  

For the extractive industry, the 
introduction of innovative technologies, 
avoiding monopolization, and improper use of 
valuable natural resources 

In the fields of medicine and 
pharmaceutical production, the experience of 
military operations gave impetus to 
development. This war led to the emergence 
and testing of innovative medical products and 
rehabilitation technologies. New hemostatic 
and anti-burn agents were introduced into 
production, which opened up new opportunities 
for their export and innovative development of 
the industry in the post-war period. 

The recovery of the economy also 
requires the formation of a highly liquid and 
stable banking and insurance sector. The 
formation of a highly efficient financial sector 
is necessary for the recovery of economic 
sectors. According to Holubov (2022), the 
financial stress index in 2022 shows a 
decreasing trend, and its level in 2023 is still 
alarming (Chkheailo and Kukhar, 2022).  

The problems that must be solved for this 
sector in the short term in the post-war period 
are the elimination of destabilizing factors in 
the financial market, in particular, the 
repayment of military government bonds, the 
emission of which has significantly accelerated 

since March 2022, the orientation of the 
insurance market to new conditions, and new 
types of insurance, such as insurance of sea 
transportation complicated by mine danger 
(Kaflyk, 2022). 

To ptimize the industry structure, it is 
proposed to use a "trigger" mechanism - when 
stimulating the development of individual 
projects in high-tech industries leads to the 
rapid development of other sectors of the 
economy. In particular, this may apply to the 
defense industry. Before the beginning of the 
Russian aggression in 2014, Ukraine already 
occupied fourth place in the global arms export 
market. The beginning of aggression led to the 
reorientation of defense production to meet 
domestic needs. Nevertheless, in 2021, Ukraine 
ranked fourteenth in terms of the volume of 
arms exports. The war led to favorable market 
opportunities for the development of the 
Ukrainian defence industry in the post-war 
period, primarily for the export supply of 
complex military systems with high added 
value. This can help solve the issue of national 
security, increase revenues to the country's 
budget, and provide orders for related 
industries, that is, the implementation of the 
"trigger mechanism.” 

The trigger mechanism will make it 
possible to solve not only economic but also 
social problems in a complex way: 
employment, the growth of the quality of 
human capital, the return of migrants. Projects 
in industries with a long history of 
development, such as the transportation 
industry, can also be used to trigger economic 
development.  

In particular, railway transport during the 
war proved its importance for the defence of 
the country and, at the same time, pointed to 
certain structural deficiencies, particularly in 
providing lateral transportation and 
transportation on routes that bypass Kyiv. The 
structure of railway transportation in Ukraine 
was created in such a way that transportation 
between the southeastern and southwestern 
regions passed through Kyiv, which led to the 
loss of time and resources for the railway. That 
is, its structure does not correspond to the 
concept of the national railway network of 
independent Ukraine or the country's economic 
development strategy.  
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This structure supports the division of 
Ukraine formed during imperial times into 
regions focused primarily on agrarian 
development and regions focused on 
maintaining the mining industry and related 
metallurgical enterprises and heavy engineering 
enterprises as the predominant consumers of 
metal and fossil energy resources. The structural 
reconstruction of the railways with the 
simultaneous transition to the European track 
standard would be a significant incentive for 
strengthening the development of all branches 
of the economy. The cost of such a project will 
reach $130 billion (Gorodnichenko et al., 2022).  

The development of construction, first of 
all residential construction, can have a trigger 
effect. A significant amount of buildings 
destroyed during the war destroyed cities, and, 
as a result, an urgent need to provide the 
population with housing led to the development 
of residential construction in the post-war 
period. But at the same time, the long-term 
development of the country will require the 
fulfillment of certain prerequisites, in particular: 
the exclusion of the industry development 
strategy aimed at the construction of temporary 
housing; the basing of the strategy on the 
systematic planning of capital construction; the 
involvement of well-known foreign companies 
in the construction, which will lead to an 
increase in the quality of work and a decrease in 
the cost of construction.  

It is also necessary to introduce: an 
increase in the level of taxation of private plots 
allocated for construction but not involved in it; 
minimization of the lending rate for social 
housing; and subsidizing the purchase of 
housing by low-income citizens. The trigger 
effect from the development of construction will 
be observed in the mining industry, the industry 
of construction material production, etc. An 
example of the action of a trigger mechanism 
for the expansion of post-war construction can 
also be the growth due to this demand for metal 
products, that is, the promotion of the 
development of the metallurgical industry. 
Under these conditions, the introduction of 
modern technologies such as powder metallurgy 
and "green steel" can stimulate investments in 
the metallurgical industry and lead to an 
increase in exports to the countries of the 
European Union. And this, in turn, will open up 

new opportunities for the inclusion of 
metallurgical enterprises in the chains of added 
value of EU countries, for example, in the field 
of low-carbon metallurgy, which will become a 
new stimulus for the development of the 
industry. 

But the trigger effect of the development 
of the IT industry can be more obvious. At 
present Ukraine has dropped 16 points 
compared to the indicator of 2021 - to the 50th 
position (StartupBlink, 2023) in the introduction 
of IT startups (one of the main indicators of the 
innovative development of this industry). The 
full-scale war and the large-scale outflow of 
qualified personnel caused by it together with 
the narrowing of the national market are the 
reasons for this. But the war is not only the loss 
of ranking positions, it is also new 
opportunities, new ways of development of the 
industry. 

Until February 2022, the domestic IT 
industry mainly worked in the field of 
outsourcing. Accelerated restructuring of the 
economy in the post-war period will lead to an 
increase in the number of domestic customers 
and users of IT services. The inevitable transfer 
of domestic enterprises from "analog" to digital 
technological equipment, IT support for the 
development of Industry 4.0 should become a 
multiplier of orders. 

A significant impetus to the development 
of the IT industry can be the experience of 
implementing artificial intelligence technologies 
in military equipment, in particular, in the 
control of unmanned aerial vehicles in 
conditions of radio-electronic countermeasures, 
target recognition, automatic targeting systems 
without GPS, artillery synchronization services 
for its differentiated deployment, etc. 

The development of the IT industry will 
first require investments in infrastructure: 
broadband Internet; 5G technologies, Big Data; 
national cloud technologies; optical fiber local 
networks; implementation of distributed 
registers, etc. A prominent place in the 
innovative development of the IT sector should 
be given to digital platforms, as the primary 
direction of capitalization of the industry. State 
financing of the industry is predicted through 
the implementation of state programs in the 
field of IT, which will not be decisive in the 
total volume of orders.  
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Therefore, the main task of institutional 
structures for the development of the IT industry 
is the creation of a favorable regulatory and 
legal environment and stable tax legislation. The 
main role of the IT industry in the post-war 
reconstruction of the country's economy is to 
have a synergistic influence on the development 
of other sectors of the economy and to promote 
the improvement of people's quality of life. 
Therefore, in view of the European perspective 
on the country's development, it is advisable to 
join the initiatives of the European Union in the 
IT sector, particularly in the Connecting Europe 
Facility. 

Promising directions of high-tech 
industrial activity, the development of which 
should be supported in the post-war period, are 
innovative projects of the pharmaceutical 
industry, production of own nuclear fuel using 
uranium and zirconium mined in Ukraine, 
titanium-lithium industry and aluminum 
processing in view of the development of 
Ukrainian deposits of these metals, powder 
metallurgy, innovative projects of the power 
engineering industry, and deep thermochemical 
processing of low-quality fossil fuels. 

This allows one to formulate the 
prerequisites for the restoration, reconstruction, 
and optimization of the industry structure in the 
post-war period: planning, phasing, 
systematicity, concentration in directions and 
projects, strategic reliance on the trigger 
mechanism of the influence of innovative 
projects of transformation of industries, and the 
development of the national economy as a 
whole. 

6. Conclusions.  

A structural-mathematical model was 
developed to create a methodological approach 
to sectoral optimization of the national 
economy in the post-war period. To coordinate 
multi-objective optimization methods, this 
model implements the representation of the 
problem in the form of a multidimensional 
hypercube. This made it possible to consider 
the task of sectoral optimization as one of the 
cells of the hypercube and to optimize the 
sectoral structure of the economy as a task of 
unfolding the hypercube. 

 

That is, the proposed model combines the 
strategies of sectoral optimization of the 
economy and coordination of sectoral strategies 
at the national level. The need for the 
comprehensive use of intensive and extensive 
mechanisms of post-war economic restructuring 
is indicated given both the urgent need to 
increase the efficiency of traditional sectors of 
the economy. This indicates that the significant 
difference between these tasks and the limited 
resources (organizational, financial, and 
material) causes the need for significant 
diversification and sectoral differentiation of 
structural reconstruction strategies. Therefore, a 
diversification approach with the selection of 
short-, medium-, and long-term industry 
strategies was proposed.  

An assessment of the costs of 
reconstruction and industry transformation was 
conducted. Arguments are presented regarding 
the significant limitation of gratuitous aid from 
external donors in post-war reconstruction, 
which will require increased attention from 
institutional structures to internal financing 
mechanisms, in particular, an increase in the 
level of added value. 

It should be noted that there is unevenness 
in the dynamics of changes in added value in 
previous periods, which proves the long-term 
genesis of sectoral differentiation. This indicates 
that one of the main factors determining the 
need for sectoral differentiation of 
reconstruction strategies is the significant 
difference between sectors in the amount of 
critical damage inflicted by the aggressor, 
irreparable losses, and financial costs for the 
transformation and restructuring of industries.  

It is proposed to use the "trigger" 
mechanism to optimize the industry structure 
when stimulating the development of 
individual projects in high-tech industries 
leads to the rapid development of other sectors 
of the economy. Prospective directions for the 
industry-wide impact of the trigger 
mechanism are also provided. Such an 
approach in a comprehensive way will allow 
solving not only economic but also social 
problems such as employment, the growth of 
the quality of human capital, the return of 
migrants.  
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