UDC 336.2:330.101.54
DOI: 10.18523/2519-4739.2022.7.1.35-40

Hennadiy Hryhoriev

SOVEREIGN DEBT IN A POST-WAR PERIOD:
ENDOGENOUS OPPORTUNITIES
AND EXOGENOUS CHALLENGES FOR UKRAINE

The purpose of this study is to present possible scenarios for assessing the levels of Ukraines sovereign
debt burden in the context of the cumulative effect of Ukraine s pre-war and post-war debt accumulation to
avoid sovereign debt overload or even sovereign default and achieve debt relief.

The methodology of the article is based on the theory of international finance using the scientific method
of system dynamics as an applied method of analysis. The main purpose of the article was to find the way
out of the concession debt trap, but the Russian military aggression against Ukraine in February 2022
significantly changed the purpose of the analysis. As a result, as far as possible, an element of military
economics was added to the article.

The dynamic interpretation of the research problem is formulated as: “What are the possible dynamics
of falling into a sovereign debt trap and, ultimately, into political dependence through external infrastructure
financing before and after the war, and how can such a trap be avoided?” It is necessary to recognize such

a trap in advance, because, fortunately, Ukraine has not yet fully got there.
The results of the study are important in the application of the national debt policy model.

Keywords: predatory economics, concessional loans, geopolitics of sovereign debt, debt overhang,
system dynamics, post-war national debt and debt relief, debt sustainability, post-war debt.
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Introduction and problem statement. This
article was being prepared for publication in
February 2022. At the end of 2021, the Ukrainian
scientific press was full of optimistic scenarios for
the growth of national GDP, including those formed
under the influence of “Big Construction” (Ukrainian
“Benuke OymiBHUITBO”, “Velyke budivnytstvo”).
Stable economic growth was expected, but most
forecasts did not consider the deadly danger posed
by the Russian Federation’s military aggression
against Ukraine. The underlying cause of the
overlapping sovereign debt and geopolitics of war,
which radically changed the financial and economic
policy of Ukraine for the next decade, was not
considered. Ukraine has fallen unexpectedly into
the trap of policy resistance in the form of exogenous
outside force [Russian aggression] who is trying to
destroy the Ukraine as an economic and political
structure. The only way to resist is to “overpower
the external force” (Meadows, p. 114). Mental
model of the sovereign debt resolution problem still
exists. Nevertheless, it must be considered the
obscured, hidden, and unresolved facts of pre-war
sovereign debt existence, impeded to clearly
understand the problem holistically for its adequate
solution. The attempt to “push forward” GDP by
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external debts reflects the inability to explain the
whole economic system, which reflects unexpected
endogenous response of the system (policy
resistance) and fragility of the system to external
shocks. The debt-oriented system has already
reached its limits, while the economic system has
reached the limits to serve sovereign debt.
Sovereign debt will continue to accumulate even
after the long period of efforts to stabilize its level
and may even lead to the bankruptcy of the whole
system unexpectedly. Path dependence does not
allow to change the vector of debt movement
rapidly and requires the application of
counterintuitive decisions.

Ukraine now is under threat of huge post-war
debt — for the first time in its modern history. China,
as an ad hoc ally of the Russian Federation, has used
the loans provided to Ukraine until 2022, under the
Great Construction Program, as part of the great
geopolitical game it is playing in many developing
countries. The terms of loans have not become
sufficiently transparent, as in the case of loans from
the IMF and other generally recognized international
monetary and financial organizations. There is no
doubt about the fact of geopolitical competition
between the US and the EU on the one hand and



36 ISSN 2519-4739 (print), ISSN 2519-4747 (online). HAYKOBI 3AITMCKU HaYKMA. Exonomiuni nayku. 2022. Tom 7. Bumyck 1

China on the other for world leadership, which
manifests itself in the forms of economic and
financial competition for world markets. The
Russian Federation, primarily through military
aggression against Ukraine in 2022, tried to “seize
the initiative” and thus created a threatening
situation for the stability of the existing world
economic and political system.

Recent publications analysis. “Debt trap
issues” should be described from the inferior
national economic situation or war reparations,
which the losing country should pay. There is
evidence in the article of (Jiyad, 2011), that “the
country exhausted by long-term war will suffer
from “debt-related liquidity problem and economic
sanctions” (Jiyad, 2011).

There is a need to create a logical link between
“Chinese debt-trap” and post-war national debt
issues. The article of (Syed, 2020) describes the
hazards of falling either into IMF debt trap or
Chinese peonage, which is mutually risky. An
“armed conflict between the world’s two
superpowers [China and the USA], while not yet
inevitable, has become a real possibility” (Rudd,
2022). The inclination to “debt-trap diplomacy”
relations with China rather than “siwei, which is
a Chinese word of collaboration prioritization over
conflict and global order rather than binary choice
between world superpowers” (Rudd, 2022) is
a threat to a balanced collaboration with Western
financial institutions, primarily World Bank and
IMF. The situation is getting worse for Ukraine by
the evidence of “close military cooperation of China
with Russia.” China, in contrast to Marshall Plan
types of projects, uses the local national territory of
developing countries, including Ukraine, not just in
commercial but also in geopolitical interests.
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Unsolved part of the problem. The post-war
debt relief in the 21* century is in general a new
phenomenon and Ukraine is a first example of large-
scale territory of war in Europe in this period of
time. It is also unconditional that the problem of
analyzing the problem of sovereign debt in the post-
war period using the methods of system dynamics
has not yet been widely known. Also, according to
our data, there is no in-depth analysis of geopolitical
factors influencing pre-war debt in the post-war
period of economic development.

The aim of the article is a presentation of a
holistic, systemic approach to the problem statement
and solving of pre-war and post-war national in
general and the sovereign debt issue of the developing
economy. We also prove the hypothesis that post-war
repayment tranches in the form of reparations is
a way of pre-war debts redemption. We are also
trying to prove that most types of external loans and
help may be the “cheese in the mouse trap,” if we do
not consider the geopolitical risks of taking them out.
The results of the research are to be implemented in
practice and educational processes.

Materials and methods of research are based on
an attempt to present the interdisciplinary approach,
whichincludesthe dynamictheory ofmacroeconomics
and geopolitics in discovering post-war economic
issues. The proposed study is based on classical and
modern approaches to macroeconomic issues of debt
and uses system dynamics as practical methodology
and philosophy of thinking. System dynamics models
are constructed using STELLA software.

Main findings. The history of Ukrainian
sovereign debt path dependence reminds a kinked,
non-linear line. The starting point of sovereign debt
history is the 90-s, being in a boundary of moderate
growth. After the Global Financial Crisis of
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Fig. 1. Reference mode for sovereign debt area (sketch of the problem)
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2007-2008 the sovereign debt began to grow more
rapidly and accelerated after 2014. It reached the
hazardous level in 2022, after the beginning of the
war. On the diagram (Fig. 1) we reproduce the
reference mode of the problem, which reflects the
dynamics of sovereign debt change over time with
a wishful scenario (Hope) and an undesired
scenario (Fear). On the vertical scale we put the
debt in bln. USD.

We have taken the year of 2020 as an initial point
of sovereign debt after the “Big Construction” has
started, though we also consider the accumulative
effect of sovereign debt growth with the very initial
point of it approximately in 1993.

The reference model demonstrates the “red line”
under which the system (national economy) is not
able to restore its structure and starts to collapse.
There is a time delay between unstable relatively
fast movement towards high level of resilience
(2021-2030) and its gradual approach to stable level
in state of equilibrium (2030-2041). There is also a
fear not to reach the equilibrium level after 2030 on
the low level (the brown-colored line) and its
stabilization on the level with a higher level of debt.

To be assured in the correct direction of research
we also need to recognize the system archetype
traps in advance. Before 24.02.2022 Ukraine was
not yet in a trap. The realities of war have stimulated
the new advanced research in this direction. The
systematization of archetype traps by D. Meadows
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gave the following ideas to reformulate them in
a “sovereign debt manner”, which is called “Fixes
that fail archetype trap” (Meadows, 2008).

We formulate the primary data for concessional
debt analysis to extend them with a post-war issue.
The model results, based on calculations of
(Latifundist.com, 2022; Kyiv School of Economics,
2022), reminds the proposed reference mode
(“Hope” part), in particular we have the new shape
of'total lending with exponential approach (inversely
proportional to concessional financing repayment)
on Figure 2 (Stock — Chinese total lending). We also
suppose gradual post-war debt repayments in some
tranches with a possibility of debt outflow.

We consider the World Bank Debt Sustainability
Analysis, where “the debt treatment under the
Common Framework should be accompanied by
reforms ensuring the future sustainability plan of
public debt, and consistent with the parameters of
an Upper Credit Tranche (UCT) IMF-supported
program” (MEF, 2021).

War time and debt growth multiplier. This part of
our research describes the possible limits to growth,
which the economic system may reach after it
reaches the state of equilibrium. The 2-stocks model
will combine the GDP area, which is occupied by
sovereign debt and free debt area. According to the
IMF, “Ukraine’s gross public debt in 2022 due to the
war unleashed by Russia will increase to 86.2 percent
of GDP after declining from 61 percent of GDP to
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Fig. 2. Combining debt trap and war reparations — reference mode comparison
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49 percent of GDP last year” (Ukraine’s public debt
in 2022). On this stage of analysis, we associate
sovereign (government) debt with total debt due to
statistical inability of their separation. We also add,
using (Ford, 2009, p. 28), methodology the intrinsic
or built-in GDP growth rate. In other words, that is
the pure rate of growth without external limitations.
If the actual growth rate equals -30 % in 2022, then
the intrinsic growth rate will be, at least 0.032 % as
in 2021 (non-limited by wartime). We should now
formulate the government spending wartime
multiplier, which is based on the forecast of
Ukraine’s GDP for the next 4 years. If predictable
GDP decline forecast for 2022 in Ukraine is 45 %
(AY) and war spending will increase in 7.5 times
(AG), described in (The price of the state, 2022),
than war spending multiplier in Ukraine for 2022 is
—45

—=-0.06.
750

Crowding-out effect and the faster decline in real
GDP exists. Let us assume that our war spending
will be reduced at least six times in the next 7 years,
beginning from 2022 as a result of Ukraine’s victory
in the war. There are no precise data about the level
of GDP in Ukraine in 2023-2027. Let us assume the
end of the war in 2022 and gradual recovering of
Ukrainian economy to a 5 % level of growth in 2027.
In the Figure 3, presented below, we compare the
forecast for national debt with possible GDP change.

The results of the simulation are presented on the
diagram (Fig. 3). The generic flow type here is
“External resources” (Richmond, 2004). The flow of
repayment is generated by the external force, (debt
area) which stimulates the short-run GDP growth,

Debt area

steep decline of it and constant (zero) level of growth
in the long-run period. Debt area also reaches its
equilibrium after 5 years of simulation, which
approves the primarily exogenously stimulated type
of economic growth in Ukraine, induced by external
debt growth. As can be seen from the graph above,
the situation will change dramatically after the war.
Due to reparations from the Russian Federation and
the Marshall Plan for Ukraine, we expect a radically
opposite situation, in which Debt Area will be
significantly less than Free Debt Area at the start of
simulation. However, we should not expect rapid
growth, because without going beyond the model of
the “resource curse” it will not change dramatically.
We can assume that because of reparations from the
Russian Federation, the amount of debt will decrease
significantly. However, the economic effect of
reparations will not happen immediately, but with
a certain time delay. Assume that the momentum will
increase after the war, which may also be significantly
affected by a certain probabilistic amount of payments
on the land-lease. This may also be affected by new
external borrowing caused by the reconstruction of
destroyed industrial, infrastructural, social, and
civilian facilities, especially in the south and east of
the country, which will also cause a budget deficit
increasing. The pattern of S-shaped growth for debt
area in the Figure 3 is of the 1¥type, according to
Ford (2009, pp. 79-80). There is a negative
relationship between the GDP growth multiplier and
debt area: if GDP growth multiplier increases, the
burden of national debt decreases. We have adopted
the simplified, linear version of multiplier. The
natural (built-in) type of economic growth is restricted
by the resource-oriented type of national economic
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model of Ukraine: there is a vicious cycle of external
market and financial resources dependence and the
threat of new sovereign default, or debt restructuring
and possibly debt rescheduling. There are limits to
growth if external debt reaches its critical point. It is
impossible to overcome the issue without the
transition to an innovative model of development. In
the Figure 4.1-4.3, presented below, we compare the
1*t, 2" and the 3"types of GDP growth rate multipliers
and estimate their influence on debt area growth.
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Fig. 4.1-4.3. Simulation results of the 1*, 2" and 3™ types
of GDP government spending multipliers shapes
and GDP growth

Fig. 4.2 is the reproduction of Fig. 3 “Debt area
stock.” The picture on the right reflects non-linear
dependence between debt growth and debt fraction
occupied with their influence on GDP. Fig. 4.3 slightly
reflects the previous one. The difference is in the
higher-level GDP growth but the steeper decline to
start with if to compare with the lowest picture. Fig. 4.1
reflects the significant influence of sovereign debt on
GDP (the sovereign debt in the war — period time is
more significant to support the national economy than
internal slowing incomes to be converted into savings
and investment via government internal borrowing
policy). The approximate quarter level of sovereign
debt in GDP reduces GDP level on the significant
level. This may be a great issue for less developing
countries, which are unable to use the external financial
aid effectively. In general, the expectations, which
were sketched in our reference mode were justified:
the structure of the last simulated model directs on
debt level equilibration after 5 years of growth, despite
the worst stabilization variant (Fear). We consider this
scenario not pessimistic but realistic.

Conclusions and further research proposals.
The dynamics of post-war sovereign debt and fiscal
deficit is obscured and may destroy the whole
endogenous post-war economic structure of Ukraine.

The results of the analysis, which have been
carried out, testified threat of Ukraine’s turning to the
“resource-oriented cycle” model after the victory in
the war against Russia and the appearance of a new
debt smear vicious cycle, as Ukraine has temporarily
lost much of its industrial potential concentrated in
the East, leading to a possible shift to a lower value-
added export model. The solution of such a complex
problem is possible with the emergence of
a fundamentally new model of economic develop-
ment, with an active innovation component.

It has been approved, that there was a great mistake
to rely on Chinese loans in strategic national policy of
the “recent past” — “Big Construction” as one of the
main source of national GDP growth, which has
created the problem of inefficient alternative use of
economic resources — not in a favour of the national
military defence system, has significantly affected the
country’s defence capabilities and, ultimately, to the
opposite of the expected effect of GDP growth,
growing threat of economic destruction post-war
payments. It is an example of an unsuccessful
alternative to Western financial assistance.

It was proposed to include in the model the multi-
vector “debt sustainability” parameter to correct the
threatening debt situation in the country. If not to
correct the current problem and not to repay the debt in
the partially ruined by war economy, we may reach the
debt level of, at least, Austria in approximately 2027.
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Our further research proposals will greatly
depend on the economic and political situation in
the country, but we will continue to develop the

system dynamics method for transition from
S-shaped growth of analysis to oscillation types of
models with a second counteracting loop.

References

Ford, A. (2009). Modelling the environment. Island Press.

Jiyad, A. M. (2011). An economy in a debt trap: Iraqi debt 1980-2020.
Arab Studies Quarterly, 23(4), 15-58.

Kyiv School of Economics. (2021). Big construction will increase
GDP of Ukraine in 5 years — KSE research. https://kse.ua/ua/
about-the-school/news/velike-budivnitstvo-zbilshit-vvp-
ukrayini-na-2-2-za-5-rokiv-doslidzhennya-kse/ [in Ukrainian].

Latifundist.com. (2022). SFGCU to be audited for capacity to repay
a Chinese loan. https://latifundist.com/en/novosti/58294-na-dpzku-
ochikuye-provedennya-auditu-na-spromozhnist-pogashennya-
kitajskogo-kreditu

Meadows, D. H. (2008). Thinking in systems. A primer. Sustainability
Institute.

MEEF. (2021). The Common Framework for debt treatment beyond
the DSSI (Common Framework). https://www.mef.gov.it/en/
G20-Italy/common-framework.html

Richmond, B. (2004). Introduction to System Thinking. ISEE System.

Rudd, K. (2022). How to stop China and the US going to war. The
Guardian. https://www.theguardian.com/world/2022/apr/07/how-
to-stop-china-and-the-us-going-to-war

Syed, A. R. (2020). Of IMF’s debt trap and Chinese debt peonage.
Modern diplomacy. https://moderndiplomacy.eu/2020/07/04/
of-imfs-debt-trap-and-chinese-debt-peonage/

The price of the state. (2022). Fall in revenues, increase in defence
spending by 7.5 times. https://cost.ua/padinnya-dohodiv-
zbilshennya-vytrat-na-oboronu-u-7-5-raziv

Ukraine’s public debt in 2022 may reach 86.2% of GDP — IMF.
(2022). Frontnews. https://frontnews.eu/en/news/details/27911

I'puecop’es I C.

CYBEPEHHUM BOPT' Y IOCTBOEHHUM MEPIO/:
EHJOTEHHI MOXKXJIMBOCTI TA EK30TEHHI BUKJIUKH JIJIS1 YKPATHA

MeTo10 1BOT0 J0CTIIKEHHS € PO3POOJICHHS MOXJIMBHUX CIICHAPIiB OI[IHFOBAHHS PIBHIB CYBEPEHHOTO
6oprosoro Traps YKpaiHu B KOHTEKCTI aKyMyJIATUBHOTO €(peKTy HAKOIMICHHS JOBOEHHOTO Ta MiCISBOEH-
HoTO O0pry YKpaiHM Ui YHUKHEHHS OOPrOBOTO CyBEPEHHOTO MEPEOOTSDKEHHS, YU HABITH CYBEPEHHOTO
TeOoINTy, i AOCSITHEHHS TOJICTIICHHS Tsraps 3a00proBaHOCT.

MeTopo10rist Ta MEeTOAM J0CTiAKeHHs1 0a3yI0ThCs Ha Teopii MKHAPOTHUX (hiHAHCIB i3 BUKOPHUCTAH-
HSIM HayKOBOTO METOAY CHCTEMHOI THHAMIKH SK HMPUKIAQIHOTO METOMy aHaji3y. [ 0I0BHOIO METOIO CTaTTi
OyB MOIIYK BUXOY 3 TACTKH KOHIIECIITHOTO OOpTY, OHAK pOCiiichbka BiliChKOBa arpecis B YKpaiHi B IIOTOMY
2022 poKy CyTTEBO 3MiHMJIA METy aHami3y. Y pe3ynbTaTi, HACKIIGKH II¢ MOXIIMBO, y CTATTIO JIOAAHO eJie-
MEHT BOEHHOT CKOHOMIKH.

JunamigHa iHTEpIIpeTalis MPoOIEMH € TAKOI0: «SIKOT0 € MOKIINBA AWHAMIKA TOTPATUISTHHS B CYBEPECHHY
0OproBy MacTKy i, BPEIITI-PENIT, Y TOJIITHYHY 3aJISKHICTh Uepe3 30BHILIHE iH(pacTpyKTypHE (hiHAHCYBaH-
HS J10 1 MiCHIsI BIfHM Ta SIK YHUKHYTH ITi€1 MacTKN?»

Pe3yabraTn 1ocaizkeHHA. Y CTATTI JJOBEJACHO HASBHICTh IOMUIIKH HAIlIOHAJILHOTO PiBHS MO0 MTOKJIA-
JAHHS Ha Mi03pLTi «IEUIeB» MO3WKN [UIS PO3BUTKY BHYTPIIIHBOI iH(pacTpyKTypH aist 3poctanHs BBII
Yyepes YaCTKOBE HEXTYBaHHSI 3arpO3H BiiHH, 1110 CYTTEBO MOTIPIIMIO HAIIIOHAIBHY CIIPOMOXKHICTh MOJI0IaH-
Hs TATapA BiltHU. Lle 1oBeneHo NuIIXoM 3HaXOMKEHHS HETAaTHBHOTO B3a€MO3B’ SI3KY MK MYJIBTHILTIKATOPOM
3poctranHs BBII i 30H010 Oopry. BukopuctaHo MiKIUCHUILTIHAPHUEN TiAXiA SK Y MOOYIOBI CHCTEMHHX
MOJIeIICH, TaK 1 B HAyKOBil METOJI0NOTIT JIOCIiKSHHS.

MoIuBe 3aCTOCYBaHHS Pe3yJIbTaTiB JIOCHIHKEHHS € BaXIIMBUM Y TIPOIeci peami3alii Mojen Halio-
HaJBHOT OOPTOBOI MOTITHKH.

BucHoBkn. HeMOXKIIMBO BUHTH 32 MEXI pECYpPCHO-OPIEHTOBAHOI MOJIENI Ta 3MEHITUTH Oopr 0e3 mepe-
XOJly Ha 1HHOBAIIIiHY MOJENh PO3BUTKY, OCKIJIbKH HAIllOHAJIBHA PECYPCHO-OPIEHTOBAHA MOJICIh 3aBXKIU
MOTPAIUIATAME B ITACTKY CHCTEMHOTO apXeTuIly «BumpaBneHHs, sSKi He CIIpalbOBYIOTh», Ta 0€3 HasBHOCTI
€K30TE€HHOI PE3UCTEHTHOT MOJITHKH, SIKa YCYBA€ KOPOTKOCTPOKOBHI MTO3UTHB BiJl OPIEHTOBAHOI HA 30BHIIII-
Hili 6Opr HAIlIOHATHHOT IO THKH.

KuarouoBi cioBa: pecypcHO-Opi€HTOBaHAa EKOHOMiKa, ITUIBIOBI TMO3MKH, T'EOIMOJITHKA CYBEPEHHOTO
Oopry, OoproBe HaBaHTa)XXCHHs, CUCTEMHAa TUHaMiKa, MICIIBOEHHUH Aep)KaBHUH OOpr, cucaHHs Oopry,
Ooproea CTIHKICTb.
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