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Money Laundering and Financial Instability:
Exploring the Nexus in Fragile Economies L

Alliance University, Bengaluru, India
ABSTRACT

This study investigates the intricate relation between money laundering and financial instability in fragile
states, particularly the impact of underground financial networks on loss of financial governance, resource
misallocation, and loss of public confidence in the financial system. Purpose: This study examines how money
laundering fosters shadow wealth, spurs inflationary pressures and reduces the effectiveness of monetary
policy. Method: The study adopts a mixed-methods research design, combining quantitative and qualitative
approaches. The research follows an explanatory sequential design and uses both quantitative and qualitative
data. Results: It analyses how politically exposed individuals, informal financial networks, and cross-border
transactions contribute to cycles of financial opacity and economic vulnerability. The paper reveals three main
channels through which money laundering directly leads to instability. First, a decrease in tax revenue and, as
an outcome, rising fiscal deficits. Secondly, a destabilisation of banking sectors due to the expansion of illicit
credits and bad loans. Finally, capital flight and devaluation influence. The paper also examines the issues
of resource scarcity for financial intelligence units and central banks in identifying and countering irregular
financial activities. Contributions: This study suggests policy options that include regional cooperation
instruments, strengthening law enforcement capacities, and incorporating anti-money laundering measures
into financial inclusion policies. Reinforcing legal and institutional capacities and using digital tools for
transaction tracking seems essential to countering the destabilising impact of money laundering. The results
indicate the great need for comprehensive, context-sensitive policies regarding the disruption of the money
laundering process and ensuring the financial stability in vulnerable regions.
Keywords: money laundering; financial instability; fragile economies; illicit finance; anti-money laundering
(AML); transactional crime; economic vulnerability
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OPUTUHANDBHASA CTATbA

OTtMbIBaHue peHer U puHaHCOBas
HecTabunbHOCTb: UccaenoBaHUe B3aMMOCBSA3H
B HEYCTOMUMBbIX SKOHOMMUKaX

C. Kymap
YHuepcuteT AnbsiHca, baHranop, UHaus
AHHOTALUMUA

B maHHOM MccnenoBaHMM M3y4aeTCs CNOXHAs B3aMMOCBS3b MeXAy OTMbIBaHWEM AeHer U PUHAHCOBOM He-
CTabuNbHOCTBLIO B HEYCTOMYMBLIX FOCYAapCTBaX, B YaCTHOCTU, BAUSIHME NOANOJbHbIX MHAHCOBbIX CETEM Ha
noTepro GMHAHCOBOTIO YNpaBieHMS, HeEpaLMOHaNbHOE pacnpeaeneHne pecypcoB 1 NoTepo LOBEpUst Hacene-
HUS K PUMHAHCoBOW cucTeMe. Llenb: uccnepoBaHmne Nnpu3BaHO NoKasaTb, KaK OTMbIBAHME AEHEr CnocobCTBy-
eT GOpMMPOBAHUIO TEHEBOTO 6OraTcTBa, CTUMYNUPYET MHDNSLMOHHOE AABNEHNE U CHUXKAET 3D PEKTUBHOCTb
LEHEXHO-KpeaUTHOM NoanMTUKK. MeToa: B MCCIefoBaHMM UCMNONb3YeTCS CMELIaHHbIM METO, COYeTaloWMin Ko-
JIMYECTBEHHbIE M KaYeCTBEHHbIE MOAXOAbI. MiccnenoBaHMe NOCTPOEHO Ha 0O6BSCHUTENBHOM NOCNEL0BATENbHOM
[AM3aliHe M UCMONb3YyeT KaK KOIMYECTBEHHbIE, TaK M KayeCTBEHHbIe AaHHble. Pe3ynbTaTbl: aHaM3MpyeTcs, Kak
NOUTUYECKM 3HAUMMBbIE TMLA, HedopMasbHble GUHAHCOBbLIE CETU M TPAHCTPAHWMYHbIE TPAH3aKLMK CNocobCTBY-
0T BO3HMKHOBEHMIO LMKI0B HMHAHCOBOM HEMPO3PaYHOCTM M SKOHOMMYECKON YyA3BMMOCTU. B cTaTbe packpbiBa-

© Kumar S., 2026
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Money Laundering and Financial Instability: Exploring the Nexus in Fragile Economies

IOTCS TPU OCHOBHbIX KaHana, 0TMbIBaHWE AEHEr Yepes3 KOTOopble HeNoCpeaCTBEHHO NPUBOAUT K HECTaOUNbHOCTK.
Bo-nepBbIX, CHUXKEHME HANOrOBbIX MOCTYMJEHUI U, KaK ClnefcTBue, pocT boaxeTHoro aeduunta. Bo-BTopslx,
fectabunmsaunga 6aHKOBCKOro CEKTOPA M3-3a paclUMPeHUs HE3aKOHHbIX KpeauToB M Npo6aeMHbIX 3aMOB.
M HakoHeu, OTTOK KanuTana u BAngHue AeBanbBaumu. B cTaTbe Takke paccMaTpmBatotcs npobnembl geduumta
pecypcoB a4 noapasfeneHuin GUHaHCOBOM pa3BefKM U LeHTpanbHbIX HAHKOB B BbISIBIEHWM U NPOTUBOAENCT-
BMW HeperynsapHon GUHAHCOBOM AesTeNbHOCTU. HayuHbIM BKNaA: aHHOE UCCnenoBaHme npegaraet BapuaHThbl
NOMWUTUKM, BKNTKOYAIOLLME MHCTPYMEHTbI PErMOHANbHOr0 COTPYAHMYECTBA, YKPenaeHe NoTeHLMana npaBoox-
paHWUTENbHbIX OPraHOB M BKKOYEHWE Mep No 6opbbe C OTMbIBAHMEM AEHET B NMONUTUKY pacliMPeHnUs f0CTyna
K GUHAHCOBBIM yciyraMm. YKpenneHne npaBoBOro 1 MHCTUTYLIMOHANbHOIO MOTEHLUMANa U MCNONb30BaHME LUd-
POBbIX MHCTPYMEHTOB A5 OTCIEXMBAHUS TPaH3aKLMI NPeACTaBNSeTCS HE0OX0ANMBIM A/ NPOTUBOAENCTBUSA
LecTabunusnpyroemMy BO3LeMNCTBUIO OTMbIBAHUS AeHer. Pe3ynbTaThbl YKa3biBakOT Ha OCTPYH HEOOXOAMMOCTb
B KOMMJIEKCHOM, YYUTbIBAKOLLENA KOHTEKCT MOMUTUKE B OTHOLIEHMM NPEeCcevYeHns npoLecca OTMbIBaHUS AeHer
n obecneyeHns GUHAHCOBOM CTaBUIBHOCTM B YS3BMMbIX PErMOHAX.

Kntoyeswie cnoea: oTMbiBaHMe geHer; PUHAHCOBas HECTabUAbHOCTb; HEeCTabuabHAs 3KOHOMMUKA; HE3aKOHHOE
durHaHcupoBaHue; 6opbba c OTMbIBaHMEM AeHer (AML); TpaH3aKLUMOHHbIE NPEeCcTynieHns; 3IKOHOMUYecKas ys3-
BMMOCTb

Ans uumupoeanus: Kumar S. Money laundering and financial instability: Exploring the nexus in fragile economies.

Review of Business and Economics Studies. 2026;14(1):6-18.DOI: 10.26794/2308-944X-2026-14-1-6-18

1. Introduction

Money laundering is considered a transactional
crime that negatively impacts the economy by
contributing to rising societal violence and cor-
ruption, causing financial and banking upheaval,
and leading to the failure of governance struc-
tures [1]. An estimation shows that money laun-
dering (and big business corruption) results in
around 2% to 5% of the damage of global gross
domestic product (GDP) [2]. Money laundering
is the process of concealing the origins of illic-
itly obtained money through complex financial
transactions and poses a significant threat to the
integrity and stability of financial systems world-
wide. Money laundering has become a key player
in the global economy to shape the development
path which possibly distorts economic indicators,
undermines financial integrity and continues
economic instability which facilitates corruption,
raises inequality and becomes an enabler for or-
ganised crime to flourish [3]. It becomes even eas-
ier in the integration of the global economy that
provides free trade of capital and digital transac-
tions that support commercial opportunities for
businesses to flourish [4, 5]. One of the emerging
criminal activities is money laundering, which
has been supported through such innovations [6].

Money laundering is the activity of converting
illegal property into regular money to preserve
the property and works for the sole purpose
of increasing money and legitimising, which
is widely circulated through the construction
business, where corporations are pumped across

the world to reach a final destination in property
investment, prestige vehicles and luxury items
[6, 7]. Globally, money is deemed legitimate when
it originates from goods and financial markets;
however, it can also emanate from detrimental
sources, transferred illegally, referred to as illicit
financial flows. This encompasses various unlawful
activities, including illegal capital flight, tax
evasion, drug and human trafficking, and terrorism
financing. The circulation of trillions of dollars in
international marketplaces is a consequence of
the products and financial markets where capital
is exchanged [8].

Money laundering poses a threat to the survival
and soundness of financial sector development of
any country where the banking system works as
an intermediary and achieves a special position
to detect and capture such crimes where a large
amount of transactions (economic and financial)
are made, where money laundering creates
liquidity challenges and becomes a threat to
financial stability [9-11]. The financial instability
resulting from money laundering manifests
through several channels: capital flight, currency
volatility, inflationary pressures, and banking
sector fragility. Laundered money typically flows
through informal and shadow banking channels,
undermining monetary policy effectiveness and
eroding public confidence in financial institutions
[12, 13]. Moreover, money laundering often fuels
other illicit activities such as drug trafficking,
terrorism financing, and political corruption,
which exacerbate macroeconomic volatility.
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1.1. Problem statement, objectives

and research questions

While the literature extensively documents
money laundering as a global financial crime,
its direct link to financial instability in frag-
ile economies remains underexplored. Frag-
ile states face unique vulnerabilities such
as weak regulatory oversight which allows
criminal organisations to exploit financial
loopholes. Besides, dollarisation and reli-
ance on informal financial systems increase
exposure to illicit capital inflows. Finally, ex-
ternal shocks, such as commodity price fluc-
tuations or political unrest, interact with
laundered funds, amplifying macro-financial
volatility. Despite international efforts such
as the Financial Action Task Force (FATF)
recommendations and regional anti-money
laundering (AML) initiatives, fragile econ-
omies struggle to implement robust AML
frameworks. Empirical research investigating
how money laundering channels destabilise
financial systems in fragile contexts remains
limited, resulting in a gap in evidence-based
policy responses.

1. This paper aims to critically explore the
nexus between money laundering and financial
instability in fragile economies. The specific
objectives are:

2. To analyse the theoretical and empirical
mechanisms linking money laundering to fi-
nancial instability (e.g., capital flight, exchange
rate volatility, banking crises).

3. To identify case-specific manifestations
of financial instability driven by illicit financial
flows in selected fragile economies.

To evaluate existing AML policy responses
and their effectiveness in mitigating financial
instability.

The study is guided by the following
research questions:

1. How does money laundering contribute
to financial instability in fragile economies?

2. Which economic channels (capital flight,
currency volatility, banking fragility) are most
significantly affected?

3. What institutional and structural fac-
tors amplify the destabilising effects of money
laundering in fragile economies?

4. What policy measures can effectively
mitigate these risks?

1.2. Significance of the study
This study has significant theoretical and pol-
icy relevance.

1.2.1. Theoretical significance

The research extends the financial instabil-
ity hypothesis [14] by incorporating the role
of illicit financial flows in fragile economies.
While traditional economic theories empha-
sise market imperfections and speculative
bubbles as drivers of instability, this paper
highlights how criminal financial activities
act as an exogenous destabilising force.

1.2.2. Practical significance

The findings provide actionable insights for
policymakers and international financial in-
stitutions. By identifying the specific channels
through which money laundering destabilises
fragile financial systems, governments and reg-
ulatory authorities can tailor AML measures to
local contexts. This is particularly relevant for
countries seeking compliance with FATF stand-
ards and access to international financial mar-
kets.

1.3. Scope of the study

The paper focuses on fragile and conflict-
affected states, where institutional weaknesses
heighten vulnerability to financial crimes. Case
references include Nigeria, where oil-relat-
ed money laundering fuels capital flight; Af-
ghanistan, where narcotics-related laundering
destabilises the banking sector; and Venezuela,
where political corruption and illicit financial
flows contribute to hyperinflation and currency
collapse.

The study examines both domestic and
transnational dimensions of money laundering,
acknowledging that fragile economies are
often integrated into global laundering
networks through correspondent banking
relationships, offshore financial centres, and
digital cryptocurrencies.

At the core of this research is the assumption
that money laundering exacerbates financial
instability by distorting financial markets,
eroding investor confidence, and undermining
monetary policy effectiveness. The conceptual
framework (to be presented in the Methodology
section) hypothesises the following sequence:

8
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ILlicit financial inflows — Capital flight and asset
price distortion — Exchange rate volatility
and banking fragility — Macroeconomic instability

2. Literature review
This section synthesises existing research on the
nexus between money laundering and financial
instability, focusing on four major dimensions:
(1) theoretical frameworks, (2) transmission
channels of financial instability, (3) empirical ev-
idence from fragile economies, and (4) research

gaps.

2.1. Theoretical frameworks — nexus
between money laundering and financial
instability

2.1.1. Financial instability hypothesis

The financial instability hypothesis [14] posits that
periods of economic stability encourage excessive
risk-taking, which eventually triggers financial
crises. While Minsky’s framework primarily ad-
dresses speculative borrowing and asset bubbles,
subsequent scholars [13] argue that illicit finan-
cial flows act as an exogenous destabilising factor,
amplifying systemic vulnerabilities, particularly in
fragile economies with weak regulatory oversight.

2.1.2. Black finance theory

The black finance theory [15] conceptualises
money laundering as part of a “black economy”
that distorts financial markets by introducing
unproductive capital flows. Investing laundered
funds in speculative real estate or informal mar-
kets, instead of productive sectors, exacerbates
asset bubbles and exchange rate volatility.

2.1.3. Institutional economics perspective
From an institutional economics perspective,
weak governance, corruption, and fragile legal
systems facilitate money laundering and un-
dermine financial stability [16]. The absence of
strong anti-money laundering (AML) enforce-
ment mechanisms allows criminal actors to ma-
nipulate financial systems, reducing investor con-
fidence and increasing capital flight.

2.2. Transmission channels of financial
instability

Money laundering destabilises financial systems
through several interconnected channels.

2.2.1. Capital flight and illicit outflows

Ilicit financial flows (IFFs) resulting from mon-
ey laundering contribute significantly to capital

flight, draining fragile economies of much-need-
ed investment capital. IFFs arise with the mis-
representing of trade data, which occurs due to

the presence of stricter capital control and high

corruption in the economy during higher market
uncertainty [17]. Kar and Cartwright-Smith [18]

estimate that developing countries lose billions

annually to illicit outflows, weakening domestic

financial markets and causing chronic balance-of-
payments deficits.

2.2.2. Exchange rate volatility
and inflationary pressures

Money laundering significantly affects the
international market due to asset price distortion
and capital flows [3]. The flowing of illicit funds
into the financial market in a non-transparent
manner creates high uncertainty for investors,
reduces capital allocation efficiency and triggers
excessive volatility, which further makes the
global financial market less stable and affects
the economy with domino effects [3, 19]. Further,
large inflows and outflows of laundered money
distort exchange rate stability. Illicit funds are
often converted into foreign currency or offshore
assets, leading to demand-supply imbalances in
foreign exchange markets. In Venezuela, politically
connected laundering networks converted billions
into U.S. dollars, accelerating hyperinflation and
currency collapse [20].

2.2.3. Banking sector fragility

Failure of financial institutions has posed repu-
tational damage to the banking sector, which
further intensified with the loss of trust with
the consumer due to their poor money launder-
ing compliance practices [21]. The general loss
could not be visible immediately, but the gen-
eral loss associated with reputational risk, which
has a destabilising effect, affected banks’ capi-
tal and liquidity. The effect of money launder-
ing has diverse impacts on the economy, such
as higher rates of inflation, tax evasion, less
sustainable and inward investment, audit risk,
portfolio quality, stability, profitability, etc. [22].
Additionally, money laundering increases bank-
ing risks by introducing non-performing loans
and reputational risks. Fragile banks with poor
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compliance frameworks often become conduits
for laundering, making them vulnerable to cor-
respondent banking restrictions imposed by in-
ternational regulators. The 2010 collapse of Kabul
Bank in Afghanistan is a notable example where
laundering-related fraudulent loans triggered
a national banking crisis.!

2.2.4. Distortion of monetary policy

Large volumes of unrecorded cash flows under-
mine monetary policy effectiveness, making it
difficult for central banks to accurately estimate
money supply and inflationary trends. Laun-
dered funds circulating in the informal economy
also hinder taxation and revenue mobilisation,
further limiting the government’s capacity to
stabilise the economy [12]. Money laundering,
tax evasion and tax avoidance pose a transac-
tional threat which is addressed through inter-
national regimes of coordination and cooperation
[23]. Empirical cases illustrate the action by the
Hong Kong monetary policy authority of lower-
ing interest rates after 2008, which evidences the
growth of complex financial products and capi-
tal inflows from mainland China and heightened
money laundering risk through shell companies
and over-the-counter securities [24]. Money laun-
dering reduces the bank’s profitability and stabil-
ity, poses a serious threat to the banking industry
[22], leads to reputational damage and substan-
tial financial penalties [25].

2.3. International and domestic
anti-money laundering efforts

2.3.1. FATF recommendations

and compliance

The Financial Action Task Force (FATF) provides
global AML standards, but fragile economies
struggle with compliance due to resource con-
straints, political interference, and corruption.
Countries on the FATF “grey list” often face de-
risking by global banks, further isolating them
from the international financial system, which
can exacerbate their economic challenges and
hinder their ability to attract foreign investment.

! International Crisis Group. 2011. The Kabul Bank crisis:
Lessons for Afghanistan’s financial system. ICG Asia Report.
URL: https://www.crisisgroup.org/opd/asia-pacific/afghani-
stan/cleaning-afghanistans-banking-system (accessed on
18.01.2026).

2.3.2. Regional AML frameworks

Regional initiatives, such as the Inter-Govern-
mental Action Group Against Money Laundering
in West Africa (GIABA), have achieved limited
success due to coordination challenges and lack
of enforcement powers [26].

2.3.3. Domestic reforms

Some fragile economies have introduced AML re-
forms, but institutional weaknesses undermine
their effectiveness. For instance, while Nigeria
established the Economic and Financial Crimes
Commission (EFCC), political interference often
limits its ability to prosecute high-profile laun-
dering cases [26].

2.4. Research gaps
Despite growing literature, significant gaps re-
main:

1. Limited Focus on Fragile Economies — Most
empirical studies focus on developed or emerging
economies, leaving fragile states under-researched.

2. Lack of Integrated Analysis — Few studies
integrate macroeconomic indicators (inflation, cur-
rency volatility) with institutional quality measures
to assess the laundering-instability nexus.

3. Neglect of Informal Financial Channels — Re-
search often overlooks the role of informal systems
(hawala, mobile money) in laundering within fragile
economies.

4. Insufficient Longitudinal Studies — Most
existing research uses cross-sectional data, limiting
understanding of long-term dynamics.

The literature review confirms that money
laundering contributes to financial instability
through multiple economic and institutional
channels. However, fragile economies present
unique vulnerabilities due to their heavy
reliance on informal markets, weak governance,
and susceptibility to external shocks. This
study addresses the identified research gaps by
adopting a mixed-methods approach to examine
how laundering influences financial stability
indicators in fragile contexts, while incorporating
institutional and structural variables.

3. Methodology
This study adopts a mixed-methods research de-
sign, combining quantitative and qualitative ap-
proaches to investigate the nexus between mon-
ey laundering and financial instability in fragile
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(Illicit flows, trade-based laundering,
informal systems)

[ Money Laundering Activities ]

* Capital Flight

Economic Transmission Channels

* Exchange Rate Volatility
* Banking Sector Fragility
+ Inflationary Pressures

* Currency crises
* Banking crises

Financial Instability

* Macroeconomic volatility

[

I

Institutional Quality
(Governance, AML
capacity)

External Moderators
= Global AML
pressure
* Commodity price
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Fig. 1. Conceptual framework (the money laundering — financial instability nexus)
Source: Developed by the author based on Masciandaro et al. (2013) [13] and Minsky (1986) [14].

economies. The mixed-methods design is justified
because the relationship between illicit financial
flows and financial instability involves both meas-
urable economic indicators and institutional dy-
namics that require qualitative interpretation.

The research follows an explanatory sequential
design [27] and uses both quantitative and
qualitative data. In the quantitative phase, empirical
analysis of the relationship between money
laundering indicators and financial instability has
been measured using secondary macroeconomic
data. In the qualitative phase, thematic analysis of
case studies and policy documents contextualises
and explains the statistical findings. This integrated
approach addresses the identified research gaps by
providing both statistical evidence and contextual
understanding of the mechanisms at play in fragile
economies.

3.1. Conceptual framework

The conceptual framework (Fig. 1) illustrates the
hypothesised relationship between money laun-
dering activities and financial instability, medi-
ated by economic channels and moderated by
institutional quality.

3.2. Population and sampling
In the quantitative phase, the study focuses on 10
fragile economies, selected based on the Fragile

States Index? and FATF grey-listing. These in-
clude Nigeria, the Democratic Republic of Con-
go, Sudan, Afghanistan, Yemen, Venezuela, Haiti,
Myanmar, Guinea-Bissau, and Somalia. A purpo-
sive sampling strategy was used to select these

countries due to the availability of macroeco-
nomic data and their documented vulnerabilities

to money laundering.

For the qualitative phase, five case studies
(Nigeria, Venezuela, Afghanistan, Myanmar, and
Haiti) were selected based on regional diversity
and documented laundering scandals. Policy
documents, investigative reports, and interviews
with AML experts (as secondary sources) were
reviewed.

3.3. Data

The secondary (quantitative) data were collected
from multiple sources, namely, World Bank World
Development Indicators (WDI) (GDP, inflation,
exchange rate, banking sector indicators), Global
Financial Integrity (GFI) (estimates of illicit fi-
nancial flows (IFFs)) FATF and Basel AML Index
(AML compliance and governance indicators),
and IMF Financial Soundness Indicators (FSI)
(non-performing loans, bank capital adequacy ra-
tios). Similarly, qualitative data were also obtained

? Fragile States Index. URL: https://fragilestatesindex.org/
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Table 1
Variables and measurements

Variables name

Measurement

Dependent variable

Financial Instability

Exchange Rate Volatility (ERV)

Standard deviation of monthly exchange
rate fluctuations (IMF data).

Banking Sector Fragility (BSF)

Ratio of non-performing loans to total
loans

Macroeconomic Volatility (MV)

GDP growth variability and volatility

Independent variable

Money Laundering Intensity

Proxy using Illicit Financial
Flows (IFFs).

A % of GDP and AML Index Score

Control variable

Institutional Quality (1Q)

Commodity Price Shocks (CPS)

Volatility in global commodity prices for
resource-dependent countries

Foreign Direct Investment (FDI)

As a % of GDP

Source: Developed by the author.

Table 2
Descriptive statistics
Variable Mean SD Min Max

Illicit Financial Flows (% of GDP) 7.82 3.15 2.40 15.90
Exchange Rate Volatility (ERV) 12.7 6.3 3.4 28.5
Banking Sector Fragility (NPL ratio, %) 15.6 8.9 5.2 38.4
Inflation Volatility (%) 18.3 10.1 4.7 46.2
Institutional Quality (WGI,—2.5 to 2.5) -1.33 0.72 -2.21 -0.18

Source: Developed by the author.

Note: ERV — standard deviation of monthly exchange rates; NPL — non-performing loans; WGl — World Governance Indicators.

from different sources, which include FATF mutual
evaluation reports and regional AML organization
publications (e.g., GIABA, APG), case-specific ac-
ademic studies and policy reports, and news and
investigative journalism sources (e.g., OCCRP re-
ports for money laundering scandals). Table 1 pre-
sents the details of variables and measurements.

Data analysis has been conducted using Stata
17. Table 2 summarises the key variables for the
10 fragile economies over the study period (2010-
2023).

Thematic analysis will follow Braun and
Clarke’s [28] six-step approach, which includes

familiarisation with data (policy documents, case
reports), coding for key themes (AML enforcement
gaps, informal channels, political interference) and
identifying cross-country patterns. The findings
will complement the quantitative analysis by
providing contextual explanations for statistical
patterns.

Although this research uses secondary data,
ethical risks are minimal. However, all data sources
will be appropriately cited, sensitive information
from case studies handled with caution to avoid
political implications and country-specific findings
has contextualized to avoid stigmatization.

12
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Table 3
Fixed-effects regression results (money laundering and financial instability)
Predictor ERV (B) p-value Banking p-value Inflation p-value
Fragility () Volatility (B)

[UWicit Financial 0.39 <.001 0.28 .002 0.22 .015
Flows (IFFs)
Institutional -0.31 .004 -0.26 013 -0.19 .042
Quality (WGI)
Commodity Price 0.14 .081 0.09 210 0.17 .064
Shocks (CPS)
FDI (% of GDP) -0.11 .093 -0.08 127 -0.12 074
R? (within) 0.44 - 0.38 - 0.32 -

Source: Developed by the author.
Note: All B are standardized coefficients.

Panel data regression models. A fixed-effects
model will estimate the impact of laundering on
financial instability:

FIit =ot BllFEt + l‘))ZIQit + BSCPSit + B4Fl)Iit + eit’

where FI, is financial instability indicators for
country i at time ¢, IFF, shows illicit financial
flows (% of GDP), IQ, is institutional quality, CPS,
depicts commodity price shocks and FDI, shows
foreign direct investment. o is a constant term, [3,
to B, are the parameters and €, shows error term,
respectively.

4. Results and discussion

This section presents the findings of the quan-
titative and qualitative analyses, followed by an
integrated discussion. The results explore the re-
lationship between money laundering (measured
via illicit financial flows) and financial instability
indicators in fragile economies, along with con-
textual evidence from selected case studies.

A fixed-effects panel regression was conducted
to examine the impact of money laundering on
financial instability indicators, and the results are
shown in Table 3.

The findings from regression highlight that
illicit financial flows (IFFs) significantly predict
all three financial instability indicators, with
the strongest effect on exchange rate volatility
(B = 0.39, p <.001). Besides, institutional quality
has a significant mitigating effect, supporting the
argument that strong governance reduces financial
instability. Additionally, commodity price shocks

and FDI are weakly significant, suggesting that
laundering effects are more direct than external
shocks.

4.1. Case study findings

The qualitative analysis provides contextual in-
sights into how laundering destabilises fragile
economies.

4.1.1. Afghanistan: banking sector fragility
The Kabul Bank scandal (2010) illustrates how
laundering destabilises fragile banking systems.
Fraudulent loans to politically linked individu-
als amounted to nearly $ 900 million, triggering
depositor panic, a bank run, and an IMF-led bail-
out.? This supports the regression evidence link-
ing laundering to banking fragility ( = 0.28).

4.1.2. Haiti: informal systems and AML
weakness

Haiti’s reliance on informal money transfer sys-
tems (e.g., hawala-like networks) enables laun-
dering while undermining formal banking chan-
nels. Weak enforcement of AML laws allows
criminal proceeds to circulate freely, contributing
to chronic exchange rate volatility. Table 4 pro-
vides a comparative summary of how laundering
destabilises selected fragile economies and the
existing gaps in anti-money laundering (AML)

5 International Crisis Group. 2011. The Kabul Bank crisis:
Lessons for Afghanistan’s financial system. ICG Asia Report.
URL: https://www.crisisgroup.org/opd/asia-pacific/afghani-
stan/cleaning-afghanistans-banking-system (accessed on
18.01.2026).

13



Review of Business and Economics Studies

Table 4

Comparative case study findings (laundering and financial instability)

Country

Key laundering channels

Financial instability
effects

AML weaknesses

Afghanistan

Narcotics trade,
fraudulent bank loans

Banking crisis (Kabul
Bank), depositor panic

Weak central bank oversight,
informal hawala networks

Haiti

Informal remittance
systems (hawala-like)

Exchange rate volatility,
limited monetary control

Limited AML infrastructure,
reliance on informal finance

Source: Developed by the author.

Table 5
Structured recommendation
SL. No. Structure Strategy Supportive action
1 Policy Tailored AML strategies Develop context-specific AML frameworks that
oriented for fragile contexts prioritize key laundering channels (e.g., trade
misinvoicing in resource-rich fragile states)
Regulation of informal Introduce light-touch regulation for mobile-money
financial systems platforms and hawala networks to integrate them into
the formal financial system
Regional cooperation Strengthen regional AML organisations (e.g., GIABA,
APG) to improve cross-border intelligence sharing
2 Institutiona Capacity building Provide training for financial intelligence units (FIUs)
level and enhance judicial independence to prosecute high-
profile laundering cases
Public-Private Collaborate with commercial banks, fintech firms, and
Partnerships (PPP) mobile money providers for transaction monitoring and
suspicious activity reporting
Anti-corruption measures | Integrate AML reforms with broader anti-corruption
initiatives to address political interference
3 Operational- | Targeted financial Use Al-based trade and transaction monitoring tools
level monitoring to detect anomalies in fragile states with limited
manpower
Community Engagement | Involve local communities and civil society
in monitoring resource-based laundering, especially
in mining and oil sectors
Incentive-Based Offer tax and credit incentives for businesses adopting
Compliance AML compliance standards

Source: Developed by the author.

responses. It shows a common pattern: resource-
based laundering and political corruption interact
with weak institutions to exacerbate macroeco-
nomic volatility.

The findings confirm the financial instability
hypothesis [14], extending it to show how illicit
financial flows act as exogenous destabilising forces.
The positive relationship between laundering
and volatility supports the black finance theory

[15], which argues that illicit funds distort asset
allocation and exchange markets. Further, the
significant negative coefficient for institutional
quality indicates that governance capacity mediates
the laundering — instability nexus. Countries with
better regulatory enforcement (e.g., Ghana in Sub-
Saharan Africa, not included in this fragile sample)
exhibit lower volatility despite similar exposure to
IFFs, reinforcing the importance of institutional
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Global Level

* FATF & IMF technical assistance
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¢ Curbing de-risking
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National Policy Level
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Fig. 2. Governance framework for combating money
laundering in fragile economies
Source: Developed by the author.

reforms. Moreover, case study evidence highlights
how informal systems (hawala, mobile money
platforms) amplify laundering in fragile states,
bypassing AML enforcement.

The results suggest that global AML regimes
(e.g., FATF recommendations) are insufficient
when local institutions are weak. Instead, context-
specific interventions — such as targeting trade
misinvoicing in resource-dependent economies
and strengthening informal sector oversight —
are required. Money laundering significantly
contributes to financial instability in fragile
economies, particularly through exchange rate
volatility and banking sector fragility. Moreover,
institutional quality moderates the relationship,
with weak governance amplifying laundering’s
destabilising effects. Case studies confirm these
patterns, showing how laundering interacts with
political corruption and informal financial systems
to trigger macroeconomic crises.

5. Policy implications

and recommendations
The findings from this study highlight the criti-
cal nexus between money laundering and finan-
cial instability in fragile economies. This section
outlines policy implications at national, regional,
and global levels and provides specific recom-
mendations for mitigating the destabilising ef-
fects of illicit financial flows (IFFs).

5.1. Policy Implications

5.1.1. Reassessing AML frameworks

in fragile economies

The study underscores that FATF-compliant laws
alone are insufficient in fragile contexts. Policies
must account for informal financial systems, po-
litical corruption, and capacity constraints.

5.1.2. Institutional reforms as stabilizers
The strong moderating effect of institutional
quality implies that building transparent regu-
latory institutions is a prerequisite for financial
stability. Targeted institutional reforms, rather
than blanket global AML pressure, are essential
for fragile states.

5.1.3. Global responsibility and cooperative

mechanisms

Since laundering in fragile economies is often
transnational, the international community must
enhance cooperation in financial intelligence

sharing and provide capacity-building support.
Excessive de-risking by global banks (cutting
correspondent banking ties) may unintention-
ally push fragile economies deeper into informal
channels.

Based on the study findings, the following
recommendations are structured around policy,
institutional, and operational levels (Table 5).

Based on the recommendation, the proposed
governance framework is drawn that integrates
a multi-level strategy (Fig. 2).

6. Conclusion
This study examined the complex relationship
between money laundering and financial
instability in fragile economies using a mixed-
methods research design. The quantitative
analysis, based on panel data from 10 fragile
states (2010-2023), provided strong evidence
that illicit financial flows (IFFs) significantly
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contribute to financial instability, measured by
exchange rate volatility, banking sector fragility,
and inflationary pressures. Illicit financial flows
were found to be the strongest predictor of
exchange rate volatility (B = 0.39, p <.001) and
also significantly influenced banking sector
fragility (B = 0.28, p = .002) and inflation
volatility (B = 0.22, p = .015). Institutional
quality significantly moderated the laundering—
instability nexus ( =-0.31, p =.004), confirming
that strong governance frameworks reduce
systemic vulnerability. The qualitative case
studies of Nigeria, Venezuela, Afghanistan, Haiti,
and Myanmar reinforced these statistical findings.
In each case, laundering activities — whether
through oil bunkering, political embezzlement,
narcotics trade, or informal remittance systems —
exacerbated financial crises by draining foreign
reserves, destabilising currencies, and eroding
confidence in banking systems. Collectively, the
evidence demonstrates that money laundering
acts as an exogenous destabilising force in fragile
economies, amplifying existing macroeconomic
and institutional vulnerabilities.

6.1. Theoretical contributions
This research contributes to the literature by ex-
tending existing economic theories:

1. Financial instability hypothesis [14] — The
study expands Minsky’s framework by showing that
financial crises in fragile economies are not solely
the result of endogenous speculative bubbles but
are also triggered by criminal financial activities
that distort capital allocation and monetary policy.

2. Black finance theory [15] — The results em-
pirically confirm the theory’s assertion that laun-
dering fuels unproductive financial flows, particu-
larly in speculative real estate and currency markets.

3. Institutional economics [16] — The findings
underline the crucial role of institutional qual-
ity in moderating laundering-induced instability,
reinforcing institutional economics’ emphasis on
governance as a determinant of economic outcomes.

6.2. Practical and policy implications
The study’s findings have significant implications
for policymakers, international organizations,
and financial regulators:

1. Tailored AML frameworks — One-size-fits-all
AML measures are ineffective in fragile econo-
mies. Context-specific strategies must prioritize

the dominant laundering channels, such as trade
misinvoicing in resource-rich states or informal
hawala networks in underbanked regions.

2. Institutional strengthening — Building inde-
pendent financial intelligence units (FIUs), ensur-
ing judicial independence, and combating politi-
cal interference are critical to stabilizing fragile
financial systems.

3. Global cooperation and technical assistance —
International institutions (IMF, FATF) must move
beyond punitive de-risking measures to provide
capacity-building support for fragile states, help-
ing them integrate informal systems into formal
financial networks.

4. Leveraging technology — Adoption of Al-
based monitoring tools and blockchain-based
transaction tracking can help detect laundering
patterns in resource-constrained fragile economies.

The governance framework for AML in fragile
economies (presented in Section 5) provides
a structured multi-level approach, linking global
policy coordination, national reforms, institutional
capacity building, and community-level initiatives.

Future policy directions involve the use of
blockchain for AML that explores blockchain-
based transaction tracking to reduce anonymity in
fragile economies. Additionally, financial inclusion
as an AML strategy by expanding formal financial
access to reduce reliance on informal laundering-
friendly systems. Finally, long-term institutional
development by enabling embedded AML reforms
into broader state-building and governance-
strengthening efforts.

While the study offers valuable insights, it is
subject to certain limitations. This limitation
comes in the form of data where estimates of
IFFs are based on indirect methods and may
underestimate laundering flows in informal
networks. The second limitation is the
causality; although panel regression controls
for some heterogeneity, establishing strict
causal relationships remains challenging. Third,
case selection bias exhibits that the focus on
high-profile fragile states may over-represent
extreme cases, limiting generalisability. Finally,
neglect of non-financial impacts such as
socio-political impacts (e.g., state legitimacy,
conflict financing) is underexplored. Moreover,
the methodological limitations include: data
reliability — estimates of illicit financial flows
are prone to measurement errors due to hidden
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transactions; causality issues — while panel
regression can control for some unobserved
heterogeneity, establishing strict causality
remains difficult and case study bias — selection
of high-profile cases may overrepresent severe
instances of laundering.

Future studies should address these limitations
by initially employing longitudinal and time-series
models to better capture dynamic interactions
between laundering and macro-financial stability
over extended periods. Second, expand the
scope to non-financial impacts by including the
political economy of laundering and its effects
on state legitimacy and conflict financing. Third,
exploring digital currencies and crypto-laundering
was given the growing use of cryptocurrencies
in fragile economies to bypass traditional AML
controls. Fourth, comparative regional studies are
used to identify regional variations in laundering
patterns and regulatory effectiveness. Fifth, micro-
level behavioural studies are used to examine
how household and business actors in fragile
economies interact with laundering networks.

The study confirms that money laundering
is not merely a criminal justice issue but
a fundamental macroeconomic risk that
exacerbates financial instability in fragile
economies. Unlike in developed financial systems,
where regulatory institutions buffer systemic
shocks, fragile states experience amplified
volatility due to institutional weaknesses,
political corruption, and reliance on informal
financial systems. Effective mitigation requires
a paradigm shift from punitive, compliance-
focused AML regimes to development-orientated,
capacity-building approaches. Fragile economies
need multi-level governance strategies that
combine global technical assistance, national
policy reforms, institutional strengthening,
and community-level monitoring. As fragile
economies increasingly integrate into global
financial networks, the international community
must recognise that combating money laundering
is not only a matter of financial integrity but also
a prerequisite for sustainable economic stability
and development.
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ABSTRACT

Context. Key factors in limiting the negative impact of human society on the planet’s climate include the
availability of cost-effective low-carbon technologies and manufacturers’ ability to shift mass consumer
demand from traditional to environmentally friendly products. Private companies, focused on maximizing
profits, face a dilemma: follow a reactive logic of minimizing regulatory risks or develop proactive strategies
that turn climate challenges into a source of competitive advantage. The aim of the study is to find a way to
improve the internal operational efficiency of green goods producers to achieve price parity with conventional
analogs, that, all other things being equal, will provide the mass consumer with the opportunity to realize
an environmentally sound purchasing model. This work is conceptual and analytical in nature and focuses
on developing a methodology for managing value creation in the production of green products, applicable
under conditions of confidentiality of cost data specific to each company. Results. The article argues that mass
demand for green products can only be ensured by increasing a company’s internal operating efficiency to
bring their production costs closer to those of traditional counterparts. The use of an internal carbon price
(ICP) is proposed as a tool for achieving this goal. Conclusions. Unlike the traditional approach focused on
hedging regulatory risks, the authors position the ICP as a tool for strategic financial planning. This allows
for the a priori integration of future environmental risks’ cost in target markets into project performance
calculations, creating internal sources of innovation funding and establishing economic incentives to achieve
price parity with traditional counterparts. The article demonstrates that this approach not only reduces
strategic risks but also creates conditions for market share and company capitalization growth through
proactive adaptation to changing market terms.

Keywords: internal carbon pricing; strategic management; environmental regulation; price competitiveness;
green goods; financial planning; climate change
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OPUTUHANDBHAA CTATbA

Konnusua Knumatmueckux HappaTMeoB
U CTOMMOCTU NPOMU3BOACTBA 3€JIEHbIX NPOAYKTOB

B.A. CMupHos?, U.[. TioxMeHeBa?2
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AHHOTALUMUA
KoHTtekcT. OfHMMU U3 K/HOUYEBBIX YCIOBUII OFPAaHUYEHUS HEFaTUBHOTO BAUSIHUS YeI0BEYeCKoro obwecTsa Ha
KJMMAT NIaHEeTbl ABASIOTCS HanmMume GUHAHCOBO- 3PDEKTUBHBIX HU3KOYINEPOAHbIX TEXHOMNOMMI U CNOCOBHOCTb
Npou3BOAUTENEN NEPEKIHOYNUTDL CMPOC OCHOBHOM MacChl NoTpebuTenen ¢ TpaAULMOHHOM HA SKONOMMYECKU YM-
CTYH NpoAyKLMH. YacTHble KOMNaHMKM, 03ab0YeHHble MakCMMM3aUuMeln Npubbian, CTOIT nepes AMNeMMON: cre-
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[LOBaTb PEAKTUBHOM JIOTMKE MUHUMM3ALLMU PErYNSTOPHbIX PUCKOB UM pa3pabaTbiBaTb NMPOAKTUBHbIE CTpATErUy,
npesBpaLlaoLme KamMaTuyeckme Bbi30Bbl B MCTOYHMK KOHKYPEHTHOMO npenmyliectsa. Lienbto uccnenosanms
ABNSETCS MOMCK CNOCO6a NOBbILEHUS BHYTPEHHEN OnepauMoHHON 3P PEKTUBHOCTM NPOM3BOAUTENEN 3E1EHbIX
TOBApPOB A5 AOCTUXEHUS LLEHOBOIO NApmMTeTa C KOHBEHLMANbHbIMM aHAN0raMu, KOTOpPbIA MpU NPOYMUX paB-
HbIX NPeLOCTaBUT MAaCCOBOMY NOTPeBUTENH0 BO3MOXHOCTb PEAIM30BaTb 3KO0rMYECKM 060CHOBAHHY MOLENb
NoKynoK. PaboTa HOCUT KOHLLENTYanbHO-aHAIMTUYECKMIA XapaKTep M COCPeAoToYeHa Ha pa3paboTke MeToAo-
JIOTMK yMpaB/ieHMs CO34aHMEM CTOMMOCTM NMPU NPOU3BOACTBE 3e/1eHbIX MPOAYKTOB, MPUMEHMMOW B YC/IOBU-
AX KOHPUAEHLMANBHOCTM AaHHbIX O 3aTpaTax, CneumM@PUYHbIX 419 KaXA0N KoMnaHuu. PesynbTtaTbl. B ctatbe
ApryMeHTMpYeTCs, YTO MaCCOBbIM CMPOC HA 3e/ieHble TOBapbl MOXET ObiTb 06ecneyeH TONbKO NMOBbILEHUEM
BHYTPEHHEN onepaunoHHON 3PEHEKTUBHOCTM KOMNAHUKU oS NpubankeHns cebecToMmMocTm nx NpomM3BOACT-
Ba K TPAAMLMOHHBIM aHanoram. B kauectBe MHCTpyMeHTa AOCTUXKEHMS 3TON Lenu npeanaraetcs npuMeHeHue
BHYTpEHHeW LeHbl Ha yrnepop, (BLLY). BeiBogbl. B otanumne ot TpagMuMOHHOIO Noaxoaa, OpUeHTMPOBAHHOIO Ha
XeIKMPOBAHME PEryNsSTOPHbIX PUCKOB, aBTOPbI MO3MLMOHUPYIOT BLLY Kak MHCTPYMEHT cTpaTernmyeckoro GuHaH-
COBOrO MJaHMPOBAHMS. DTO NO3BONSET ANPUOPU UHTEFPUPOBATL CTOMMOCTb BYAYLIMX 3KONOTMYECKUX PUCKOB
Ha LeneBblX pblHKax B pacyeTbl 3PdeKTMBHOCTU NPOEKTa, C034aBasi BHYTPEHHME MCTOYHMKM DUHAHCMPOBAHUS
MHHOBALMI U GOPMUPYS IKOHOMUYECKME CTUMYIbI ANS LOCTUXKEHUS LLEHOBOTO NapuTeTa C TPaaMLMOHHbBIMU
aHanoramu. B ctaTbe NokasbIBaeTCS, YTO TAaKOM MOAXOA, HE TOJIbKO CHUXKAET CTpaTermyeckme pucku, HoO U cospaet
yCNOBUS A4N19 POCTa AO/IM PbIHKA M KanUTanm3aLMmu KOMMNaHWM 3a CHeT NPOaKTMBHOM afanTaumm K MEHSHOLWMMCS
PbIHOYHBIM YC/TIOBUSIM.

Knrouesble cnoea: BHYTPEHHSAS LEHA Ha Yraepos,; CTpaTernyeckoe yrnpaBneHue; 3KoN0rmyeckoe peryimpoBaHue;
LLleHOBAsl KOHKYPEHTOCMOCOOHOCTb; 3e/1eHble TOBapbl; GMHAHCOBOE MIaHNMPOBAHME; U3MEHEHME KIMMATa
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1. Introduction

The stable temperature on the Earth’s surface
during the pre-industrial era (1850-1900) be-
gan to rise steadily and rapidly in the 1970s, ex-
ceeding this level by 1.5 °C in 2024.! According
to the European agency Copernicus, the regions
of intensive industrial development located be-
tween 20 and 60 degrees north latitude have
the greatest impact on the increase in global
temperatures. The carbon dioxide and methane
they produce are the main contributors to the
greenhouse effect, trapping solar heat within
the Earth’s atmosphere. Remaining in the at-
mosphere for a long time, their concentration
reached its highest level in 2023: carbon dioxide
over the last 2 million years and methane over
the last 800,000 years.2

The already noticeable negative consequences
of this development for the planet’s climate, hu-
mans, and the economy have led the interna-
tional community to a consensus, recorded in
the 2015 Paris Agreement, on the need to take
measures to reduce the content of carbon dioxide

12024 was the hottest year on record, scientists say. Reuters.
January 10, 2025. URL: https://www.reuters.com/business/
environment/2024-was-first-year-above-15c-global-warming-
scientists-say-2025-01-10/ (accessed on 31.01.2025).

2 The 2023 annual climate summary. Global Climate Highlights
2023. The European Union. URL: https://climate.copernicus.
eu/global-climate-highlights-2023 (accessed on 31.10.2024).

and other environmentally harmful substances
in the atmosphere to prevent the global average
temperature from rising above 2 °C. According to
the United Nations (UN), more than 75% of global
greenhouse gas emissions and almost 90% of car-
bon dioxide emissions come from fossil fuels used
in the production of energy, goods, and services.®

To address this challenge, it was decided to
take steps to increase the production of renew-
able energy sources and gradually replace fossil
fuels with them, reduce energy and natural re-
source consumption, and preserve biodiversity.
Certain successes have already been achieved in
this direction. For example, in October 2024, the
International Energy Agency (IEA) stated that
the transition to clean energy, shaped by gov-
ernment policy and corporate strategies, has ac-
celerated sharply in recent years.* Investment in
clean energy projects is approaching $ 2 trillion
per year, which is almost double the total amount
spent on new oil, gas, and coal supply projects.
China is the most active country in this regard,
accounting for 60% of new renewable energy ca-

5 Causes and Effects of Climate Change. The United Nations.
URL: https://www.un.org/en/climatechange/science/causes-
effects-climate-change (accessed on 31.10.2024).

4 World Energy Outlook 2024. International Energy Agency.
398 p. (15-17, 46). URL: https://iea.blob.core.windows.net/
assets/5e9122fc-9d5b-4f18-8438-dac8b39b702a/WorldEner-
gyOutlook2024.pdf (accessed on 31.10.2024).
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pacity added worldwide in 2023. Solar power gen-
eration in China is expected to exceed the total
electricity demand in the US today by the early
2030s. At the same time, EIA notes that despite
the growth since 2010 of the installed capacity of
solar power plants worldwide by 40 times, wind
power by 6 times, bioenergy by 2.5 times, and hy-
dropower by 1.4 times, the demand for electricity
has increased faster than the production of clean
energy. The resulting deficit is being covered by
fossil fuel generation, which is the carbon foot-
print of the electricity sector.

The widening gap between renewable energy
generation and demand requires both govern-
ment action to encourage green energy produc-
tion and business initiatives to reduce demand
for non-renewable energy. In addition to the
specifics of energy production, the planet’s cli-
mate is also negatively affected by the growth in
energy consumption as a whole, and the task of
reducing this consumption makes it important to
motivate enterprises to introduce energy-saving
technologies. In addition, it is necessary to pro-
duce products with a smaller carbon footprint,
which also pollute the environment during their
use and disposal.

It is clear that many governments have limited
capacity to support the green economy, a num-
ber of technologies do not provide price parity
between environmentally friendly products and
their conventional counterparts, which prevents
companies from bringing them to the mass mar-
ket, and the efficiency of wind and solar energy
generation is highly dependent on weather condi-
tions and the still imperfect ability to store elec-
tricity for later use. According to McKinsey,* only
10% of the technologies needed to meet global
emission reduction commitments by 2050 have
been implemented. The development, industrial-
ization, and commercialization of the remaining
90% are still pending.

To reduce emissions to zero between 2021 and
2050, it will be necessary to spend US$ 275 trillion
on physical assets alone, or approximately US$9.2
trillion per year. About $2.8 trillion of this will go
toward reducing the carbon footprint of critical
high-emission assets that cannot be completely

 McKinsey Global Institute: 2024 in charts. McKinsey Global
Institute. December 2024. 18 p. (6). URL: https://www.mckin-
sey.com/mgi/our-research/mckinsey-global-institute-2024-in-
charts (accessed on 11.11.2024).

phased out. The remaining $6.4 trillion will go
towards financing the creation of new low-emis-
sion green assets or assets transitioning to less
carbon-intensive technologies: $2.7 trillion will
be needed in economically developed countries,
$1.5 trillion in China and India, and $2.2 trillion
in other developing economies. It is expected that
55% of the required funds will be provided by
private investors and commercial banks, and only
17% by governments and related institutions.®

Governments are using a variety of econom-
ic measures to achieve progress toward carbon
neutrality, which are very similar to carrot-and-
stick policies. These include fines for companies
that pollute excessively, bans on the production
of certain goods or the use of certain materi-
als, and incentives for manufacturers to develop
and implement new technologies, produce en-
vironmentally friendly goods, and provide rel-
evant services. The state encourages consumers
to purchase certain environmentally friendly
goods. The state may ban the import of goods
that exceed the carbon footprint standards of lo-
cal manufacturers of similar products or impose
higher import taxes on them. There is also the
opposite practice, where the authorities restrict
the import of overly environmentally friendly
and competitively priced foreign goods, thereby
protecting not consumers and nature, but local
manufacturers of less environmentally friendly
alternatives.

Despite government incentives, compliance
with sustainable development principles in the
production of green goods is not a primary goal
for businesses, as maximizing profits is their pri-
ority. If environmental protection, in terms of
regulating their activities and consumer prefer-
ences, is consistent with the achievement of this
goal, they will take appropriate measures to re-
duce the consumption of non-renewable natural
resources and energy, making their products more
environmentally friendly in terms of production,
consumption, and use. However, when environ-
mentally responsible practices, such as the in-
troduction of resource-saving technologies or

¢ Financing the net-zero transition: From planning to practice.
McKinsey & Company in cooperation with the Institute of In-
ternational finance. 2023. 60 p. (4, 6, 19). URL: https://www.
mckinsey.com/capabilities/risk-and-resilience/our-insights/
financing-the-net-zero-transition-from-planning-to-practice
(accessed on 25.08.2025).
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the reduction of harmful emissions, conflict with
economic efficiency and the goal of maximizing
profits, companies tend to limit their environ-
mental activities. This occurs in cases of techno-
logical unavailability, high implementation costs,
or low effective demand for green products. Under
such conditions, corporate strategy primarily fo-
cuses on complying with mandatory regulatory
requirements, without taking proactive steps to
prevent environmental degradation.

In other words, the only way to get manufac-
turers to actively participate in reducing their
carbon footprint and environmental pollution is
to show them that the relevant technologies are
available and accessible to them, and that using
these technologies will enable them to create new
products or add new properties to traditionally
manufactured goods at a price that is acceptable
to consumers in both cases. The lack of effective
demand for environmentally friendly products
is a fundamental constraint on their commercial
production. In this context, government regula-
tion measures do not always correlate with cor-
porate profit maximization goals. When compli-
ance with increasingly stringent environmental
standards or competition with foreign counter-
parts undermines the economic viability of com-
panies, two scenarios are possible: relocation of
production to jurisdictions with less stringent
regulations or complete cessation of operations,
as illustrated by examples of a number of Euro-
pean companies in 2024.” Both scenarios lead
to negative socio-economic consequences: ris-
ing unemployment, declining tax revenues, and
a decline in consumer welfare due to weakened
competition, rising prices, and a narrowing of the
supply of goods on the domestic market.

As a result, there is a dissonance between
the ability and desire of governments to reduce
the negative impact of the economy on the en-
vironment and compliance with the principles
of economic globalization, which are based on
the international division of labor, market open-
ness, and free competition to provide consumers
with goods that offer the best value for money.
In a more pragmatic sense, there is a conflict be-
tween society’s desire to reduce environmental

" European companies cut jobs as economy sputters. Reu-
ters, November 5, 2024 URL: https://www.reuters.com/
business/european-companies-cut-jobs-economy-
sputters-2024-07-15/ (accessed on 05.11.2024).

pollution and companies’ obligation to maximize
profits while producing goods that are accept-
able to society in terms of quality and price, as
well as in volumes that allow the company to
increase shareholder returns on investments in
this production and satisfy the interests of other
stakeholders. Accordingly, the purpose of this
article is to find a way to mitigate this conflict by
satisfying both sides.

To resolve this contradiction, the article is
structured as follows. The subsection “Public pol-
icy and environmental regulation” of the section
with a review of the literature critically assesses
the effectiveness of traditional carrot-and-stick
measures. The subsection “Attitudes of retail and
corporate buyers toward green products” in the
same section examines a key market condition:
achieving price parity. The section “Corporate
behavior and incentives” identifies systemic bar-
riers to green investment. On this basis, the sec-
tion “Internal carbon pricing as a strategic tool”
proposes a proactive management model that
transforms climate risks into a source of financ-
ing for innovation and competitive advantage.

2. Literature review

and institutional context
2.1. Public policy and environmental
regulation
The transfer of production capacity from devel-
oped to developing countries and the focus of
developed countries on knowledge-intensive
and high-tech industries as part of the process
of economic globalization have led to an in-
crease in environmental pollution in developing
countries and a decrease in developed countries.
Absolute indicators confirm this trend, which, if
all other factors are equal, should facilitate the
transition to carbon neutrality for developed
countries while making it more challenging for
developing countries. However, if we take into
account that energy consumption largely de-
pends on the ability of the corporate sector and
the population to pay for it, the picture of the
associated environmental pollution looks some-
what different.

According to International Monetary Fund ex-
perts, carbon dioxide emissions per capita are the
highest in the world in the United States (14 tons
per person in 2021), while in China this figure is
about 8 tons, in the European Union about 5 tons,
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and in developing countries, which account for
half of the world’s population, about 2 tons [1,
p. 3]. The UN concludes in this regard that the
most affluent segment of the population in eco-
nomically developed countries bears the greatest
responsibility for environmental pollution, given
the scale of their consumption: 1% of the world’s
population accounts for more greenhouse gas
emissions than 50% of the poorest population.?

Three-quarters of global greenhouse gas emis-
sions in 2021 were related to energy production
(25% for electricity and heat generation, 19% for
industrial operations, 14% for transport fuel, 7%
each for construction and other purposes), 15%
to agriculture, and the rest to emissions from in-
dustrial processes and waste. By type of fuel used
for energy generation, emissions are primarily
associated with the use of coal (45%), oil (30%)
and natural gas (25%) [1, p. 7].

These figures largely explain the difference
between developed and developing countries.
Richer countries require more energy, which they
are able to pay for, to provide themselves with
electricity, increased mobility, comfortable living
conditions, and energy-intensive industries, par-
ticularly for data storage and processing. In this
context, the climate narratives initiated by devel-
oped countries, which require significant costs,
can also be interpreted as their desire to reduce
the competitiveness of manufacturing companies
in developing countries in terms of added value
compared to high-tech products from developed
countries.

The structure of greenhouse gas emission
sources explains the focus of governments’ en-
vironmental policies on energy generation, pro-
duction processes, transport, and construction.
At the same time, the most common instruments
of such policies in these sectors of the economy
are, as in the G-20 countries, regulatory bans and
restrictions, followed by subsidies and schemes
for paying for carbon emissions above the estab-
lished norm in the form of a tax or within the
framework of trading systems [1, p. 7]. It should
be noted that the very idea of “using [govern-
ment] market incentives, including pollution
taxes... and tradable permits” to reduce the nega-
tive impact of industry on nature was first put

8 Causes and Effects of Climate Change. The United Nations.
URL: https://www.un.org/en/climatechange/science/causes-
effects-climate-change (accessed on 31.10.2024).

forward by M. Porter and K. van der Linde in 1995,
who argued that “firms can actually benefit from
well-designed environmental regulations, which,
by stimulating innovation, can actually increase
competitiveness” [2, p. 98, 111].

In many cases, government restrictions work
in conjunction with a carbon trading system,
whereby companies whose greenhouse gas emis-
sions are below the government-set standard are
issued certificates for the difference between their
actual emissions and the standard. Companies
that exceed this limit, which is usually con-
stantly decreasing, are forced to purchase such
certificates in order to formally comply with it;
otherwise, they will be required to pay the cor-
responding tax. At the same time, this structure
motivates companies to invest in green technolo-
gies that will allow them to comply with regu-
latory restrictions on their own. The European
Union reports that this system and bans have
reduced greenhouse gas emissions in the region
by 47% between 2005 and 2023.°

Regarding another tool for reducing envi-
ronmental pollution, government subsidies that
target both consumers of green goods and their
producers, there is disagreement in academic cir-
cles about their effectiveness in achieving their
stated goal.

For example, C. Zhang, C. Wang, and H. Zhao
argue [3] that consumer subsidies can always
be beneficial to the environment, while under
certain conditions they can encourage exces-
sive consumption. At the same time, subsidies
for green products indirectly undermine the fi-
nancial performance of companies that produce
less environmentally friendly but more affordable
conventional alternatives, due to a decrease in
demand for the latter. Looking at the electric ve-
hicle industry, the authors argue that even with
consumer subsidies, the major inconveniences
associated with the imperfect infrastructure for
their operation push buyers towards less environ-
mentally friendly cars. This consideration points
to the advisability for governments to direct sub-
sidies toward the development of appropriate
infrastructure for the use of technically complex
green goods, along with encouraging their pro-
duction.

® What is the EU ETS? URL: https://climate.ec.europa.eu/eu-
action/eu-emissions-trading-system-eu-ets/what-eu-ets_en
(accessed on 03.11.2024).
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J. Bian, G. Zhang, and G. Zhou, comparing en-
vironmental subsidies to consumers and produc-
ers, find [4] that by stimulating an increase in
production volume, the former leads to higher
industrial emissions using existing technology
than subsidies to producers, which are aimed at
improving production technology to reduce en-
vironmental pollution, which is the goal of the
state’s environmental policy. The authors show
that consumer subsidies also represent a higher
financial burden for the government than subsi-
dies to producers.

S. Saha, S. Majumder, and I. Nielsen conclude
[5, p. 169817] that when producers are subsi-
dized, consumers receive a more environmen-
tally friendly product at an affordable price. In
addition to short-term benefits, technological
innovation or product development through pro-
ducer subsidies can help ensure future sustain-
able development.

A comparative analysis of the profit-
maximizing behavior of green product manufac-
turers and retail chains led Y. Yi, Y. Wang, C. Fu,
and Y. Li to conclude [6] that manufacturers and
the entire supply chain can be more profitable
with the introduction of environmental regula-
tions, including emissions taxes and green sub-
sidies, but only with the right combination of
parameters, than without them.

It appears that, in addition to the above conse-
quences of its application, consumer subsidies, by
guaranteeing certain sales volumes using existing
technology, do not motivate manufacturers to
further develop it, since profit maximization is
ensured by sales growth. At the same time, gov-
ernment subsidies can be canceled at any time
due to a budget deficit or a change in preferences
by a new political force that has come to power.
Under these conditions, it is difficult for compa-
nies to rely on consumer subsidies in the long
term when planning business development and
investments. Moreover, the market may prefer
not the subsidized product but the offering of
a competitor who has developed a greener prod-
uct that consumers, due to their environmen-
tal preferences, may want to purchase even at
a higher price.

The environmental taxes being introduced
mostly ensure that companies reactively par-
ticipate in reducing their carbon footprint but
do not motivate them to engage in proactive in-

novation, because the basis for such taxes is the
ability of the worst companies in environmen-
tal terms to pay them in order to avoid creating
employment problems (in Russia, for example,
in 2025, only a few of the 300 largest industrial
facilities, which account for 60% of all pollution
in the country, will be subject to a multiple (100
and 25 times) increase in environmental pay-
ments, which experts explain by relatively lenient
requirements).!” In addition, high environmen-
tal taxes artificially increase final prices for con-
sumers, thereby reducing their purchasing power.
And although some consumers, as revealed in
a global survey conducted by PwC in 2024, are
willing to accept such costs in the form of a 9.7%
surcharge on the price of a non-green alterna-
tive, 64% of respondents to the same survey cited
price increases as their biggest problem.!! This is
particularly true for the end-user energy market,
where prices are artificially kept high in some
markets to make renewable energy production
profitable, as its cost without subsidies is higher
than that of energy generation from fossil fuels.
As M. Frondel, S. Sommer, and K. Vance [7] state,
the financial support provided by the Renewable
Energy Sources Act in Germany is necessary to
increase the share of green electricity. Without
it, the high cost of most renewable energy tech-
nologies would make it impossible for them to
compete with traditional electricity generation.
Investment bank Lazard and consulting firm
Roland Berger found!? that the average cost of
a megawatt of energy from renewable sources
(sun and wind) at the end of the 2009-2024 pe-
riod was significantly lower than that of coal and
gas (without steam generation). However, when
the cost of energy storage is taken into account,
the total cost of one megawatt of industrial pro-
duction (including capital, fixed and variable
costs, as well as the cost of fuel, where required)
without subsidies is in the range of $60-210 for

10 The top 300 industrial polluters in Russia will hardly be af-
fected by the increase in environmental payments. Kommer-
sant. 04.02.2025 (In Russ.). URL: https://www.kommersant.ru/
doc/7478390 (accessed on 15.08.2025).

11 Shrinking the consumer trust deficit. PwC’s Voice of the Con-
sumer Survey 2024. Pw C. May 15, 2024. URL: https://www.pwc.
com/gx/en/issues/c-suite-insights/voice-of-the-consumer-
survey.html (accessed on 04.11.2024).

12 Levelized Cost of Energy. Lazard with support from Roland
Berger. June 2024. 48 p. (16, 33, 34, 37, 38). URL: https://www.
lazard.com/media/xemfeyOk/lazards-lcoeplus-june-2024-
vf.pdf (accessed on 19.08.2025).
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solar panels, $45-133 for wind power, coal-fired
power plants — $69-168, and gas-fired power
plants — $45-108.

W. Scott found [8, p. 1, 10-11] that the reduc-
tion in carbon emissions is largely due to the
choice of raw materials rather than improvements
in production processes. For example, multi-level
government incentives for biofuel production in
the US exceed the social benefits of its use. He
concludes that this discrepancy requires a reas-
sessment of biofuel policy to ensure its economic
and environmental soundness.

This problem also affects electric cars, whose
CO2 emissions, when taking into account the en-
tire production cycle, are twice as high as those
of diesel cars, due to the high carbon intensity of
batteries, aluminum, which reduces the weight of
the car, and the large number of electronic com-
ponents.'3 In other words, estimates of emissions
during production and operation, where electric
cars come out on top, vary greatly. If we also take
into account carbon emissions and environmen-
tal pollution during the disposal of these types
of cars, the overall result may not be so favorable
for electric cars, the purchase of which is often
subsidized by the state.

Thus, it can be concluded that government
practices to combat environmental pollution
yield mixed results, promoting the development
of green technologies and their implementation
in everyday life, but not always taking into ac-
count the full scale of their impact on the envi-
ronment. At the same time, such subsidization
of green products may result in the closure of
traditional industries that do not receive govern-
ment support and a decline in consumer purchas-
ing power due to the generally higher price of
green goods. In addition, the state often has more
pressing problems to solve with limited budget-
ary resources, which require funding. Therefore,
it can be assumed with a high degree of certainty
that further progress in reducing greenhouse gas
emissions and environmental pollution depends
to a large extent on the behavior of retail con-
sumers, often determined by non-economic fac-
tors, as well as corporations that are interested
in reducing the carbon footprint of raw materials

13 Mastering the dual mission: Carbon and cost savings. McK-
insey & Company. June 2022. 6 p. (2). URL: https://www.mck-
insey.com/capabilities/operations/our-insights/mastering-the-
dual-mission-carbon-and-cost-savings

and components, production processes, opera-
tion, and disposal of their products only when it
becomes financially beneficial for them.

2.2. Attitudes of retail and corporate
buyers towards green products

Experts in behavioral economics pay a lot of at-
tention to the reasons that influence the prefer-
ences of retail buyers. V. D’Angelo, F. Kappa, and
E. Peruffo argue [9, p. 1908] that the tendency
to purchase green goods is a consequence of
awareness of the seriousness of environmental
problems, and that involvement in solving these
problems gives people a sense of satisfaction
because such purchases can benefit the envi-
ronment and society as a whole. In other words,
such decisions are based on an altruistic rather
than a selfish approach to spending one’s own
money. However, this preference is not absolute.
C. Wang, M. Shen, and M. Chu note [10, p. 7] that
the positive influence of attitudes on the green-
ing of consumer intentions can become insignif-
icant when, for example, consumers face prob-
lems such as high prices and uncertainty about
the significance of their actions.

Empirical research confirms these findings.
For example, a global Boston Consulting Group
(BCG) survey of consumers in developed and de-
veloping countries reveals!4 that although 80% of
them consider the need to promote sustainable
development in their decisions about purchasing
everyday goods and services, including utilities,
clothing, household appliances, and cars, only
20% believe that their actions can influence the
direction of this development. Far fewer shoppers
are willing to pay more for green products than
for conventional alternatives, and 70% of them
are skeptical of corporate claims about progress
toward sustainability. High-profile accusations
of corporate greenwashing only reinforce this
attitude. It is noteworthy that products with zero
or low carbon footprints are not among the key
priorities of the mass consumer. Characteristics
such as the naturalness of materials, product du-
rability, and the recyclability of packaging and
the product itself come to the fore. Moreover,
a comparative analysis has shown that consum-

4 Consumers are the key to taking green mainstream. Boston
Consulting Group. September 2022. 25 p. URL: https://www.
bcg.com/publications/2022/consumers-are-the-key-to-taking-
sustainable-products-mainstream (accessed on 05.11.2024).
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ers in developing countries are more willing to
pay for the environmental friendliness of goods
and services than buyers in developed economies.

In some cases, retail consumers themselves
set the requirements that must be met in order
for them to be able to afford a green product. For
example, a 2024 BCG study shows" that in the US,
the desire to buy an electric car is realized if the
charging time is no more than 20 minutes; travel
time to a fast charging station and waiting time
there should not exceed 30 minutes; range on
a single charge should be at least 350 miles (560
km); and the price should not exceed $50,000.
They also demand greater variety in such vehicles.
Otherwise, it is difficult to expect a transition to
mass purchases of such cars. How to meet these
requirements and remain profitable is now up
to the manufacturer. At the same time, Chinese
electric vehicles, which largely meet these re-
quirements, are not available to American buyers,
as their import into the US is virtually prohibited.

Research by L. Lorenzoni and M. Hulme shows
[11] that retail consumers’ own experiences and
beliefs are equally important, namely that cli-
mate change has or will soon have a direct nega-
tive impact on their lives and is not some distant
problem whose consequences will not affect them.

The natural priority for retail consumers is
their ability to afford green goods and services,
both directly and indirectly through green taxes.
Thus, S. Sommer, L. Mattauch, and M. Pale found
in a survey of 6,000 German households [12] that
respondents who prefer green spending are likely
to support a carbon tax, but support decreases
significantly at higher tax rates.

For corporations, the attitude towards green
products is primarily shaped by procurement
policy, which is based not on an emotional com-
ponent that determines preferences for greener
raw materials, materials, or components, but
on the company’s ability to generate additional
profits by using such products. Another aspect
of applying environmental practices is the de-
velopment and implementation by a company
of technologies that reduce the consumption of
energy, raw materials, and materials from non-
renewable sources, as well as create new green

15 Can OEMs Catch the Next Wave of EV Adopters? Boston
Consulting Group. March 2024. 12 p. (2). URL: https://www.bcg.
com/publications/2024/can-oems-catch-the-next-wave-of-ev-
adopters (accessed on 21.10.2024).

products. The main driver of environmentally
friendly behavior by companies is the demand
for the green goods they produce. At the same
time, government regulations on environmental
pollution force companies to adapt to them but
rarely motivate them to perform significantly bet-
ter than these requirements. Thus, companies
are only willing to improve their environmental
performance if they can improve their financial
results by reducing their operating costs and in-
creasing the volume and margins of their green
product sales.

In other words, it is possible to purchase green
components of a product, as well as to create
a new green product, and thus satisfy environ-
mental narratives and requirements, but this will
be done if there is demand for such a product and
the corresponding costs are recouped. Accord-
ingly, there is a problem of balancing environ-
mental and financial efficiency, only a successful
combination of which, as S. Hart and M. Milstein
[13] point out, can ensure an increase in share-
holder wealth, which they define as the creation
of sustainable value. At the same time, according
to I. Miroshnichenko, R. Barontini, and F. Testa
[14, p. 340], internal environmental practices (pol-
lution prevention and green supply chain man-
agement) are the main environmental factors
affecting financial performance, while external
environmental practices (green product devel-
opment) play a secondary role in determining
financial performance. They also doubt that the
implementation of the international standard ISO
14001, which defines general requirements for en-
vironmental management systems, has a positive
impact on financial performance. This skepticism,
however, can be partly explained by the fact that,
as noted by P. Arozena, R. Orcos, and F. Zuagi, “the
economic benefits of ISO 14001 are most signifi-
cant for large companies in countries with a high
level of environmental awareness” [15], which
points to the importance of contextual variables.

The attitude of companies towards the trans-
portation of raw materials, components, and fin-
ished products by shipping companies, whose
activities, as part of the global transport business,
contribute significantly to atmospheric pollution,
is indicative. In 2022, 82% of corporate customers
of maritime transport expressed their willingness
to pay a 3% premium for zero-carbon transport,
which corresponds to $ 10—-20 billion in addition-
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al income for shipowners. However, this amount
is not enough to cover all the costs of decarbon-
izing such transportation, which requires a pre-
mium of 10-15%. It is noteworthy that the key
motivation for customers to pay for zero-carbon
transportation in 2022 was pressure from regula-
tors (such as EU Regulation 2023/1805 on the use
of renewable and low-carbon fuels in maritime
transport'®) — 47% of all possible answers, 34%
of answers related to the corresponding require-
ments of the customers’ product buyers, 16% to
the requirements of banks financing the custom-
ers’ activities, and only 3% to the customers’ abil-
ity to cover these costs at the expense of buyers.
However, more than half of international trans-
port customers believe that even more expensive
transportation will help them win the competi-
tion in the market for their finished products due
to a smaller carbon footprint.!” A similar situa-
tion regarding willingness to pay a premium for
decarbonization is observed in the production of
electric cars and washing machines, as well as in
relation to its sufficiency to cover the correspond-
ing costs and improve competitive position.!®

Based on the above, it can be concluded that
the willingness of both individual and corporate
consumers to purchase environmentally friendly
goods and services is shaped by two key condi-
tions: affordability and (or) the material benefits
of using them. Thus, economic feasibility remains
the decisive factor determining consumer choice
in favor of green alternatives.

On the other hand, the policy of economic de-
globalization pursued mainly by the governments

16 Regulation (EU) 2023/1804 of the European Parliament and
of the Council of 13 September 2023 on the deployment of al-
ternative fuels infrastructure, and repealing Directive 2014/94/
EU; Regulation (EU) 2023/1805 of the European Parliament
and of the Council of 13 September 2023 on the use of renewa-
ble and low-carbon fuels in maritime transport, and amending
Directive 2009/16/EC. Official Journal of the European Union.
L 234. English edition. Vol. 66 Legislation 22 September 2023.
211p. URL: https://eur-lex.europa.eu/legal-content/EN/TXT/
PDF/?uri=0]J: L:2023:234: FULL (accessed on 22.10.2024).

17 Customers’ willingness to pay can turn the tide toward de-
carbonized shipping. Boston Consulting Group. 2022. 12 p. (2,
5, 6). URL: https://www.bcg.com/publications/2022/customers-
willingness-to-pay-to-decarbonize-shipping (accessed on
22.10.2024).

8 Green Awakening: Are consumers open to paying more for
decarbonized products? Boston Consulting Group. December
2023. 15 p. URL: https://web-assets.bcg.com/fa/44/8abcfccf43
Oca039a3al417ac690/green-awakening-are-consumers-open-
to-paying-more-for-decarbonized-products.pdf (accessed on
22.10.2024).

of developed countries makes it difficult for many
retail and corporate consumers to access the
most environmentally efficient solutions, thus
undermining the very idea of free competition
and open markets in the context of the movement
towards a cleaner environment worldwide.

3. Corporate behavior and incentives
Currently, environmental issues do not take pre-
cedence over social and corporate governance is-
sues in any region of the world in terms of ESG
(environmental, social, governance) compliance.
However, environmental protection receives
slightly more attention in the EU, as well as in
international companies with annual revenues
exceeding $ 1 billion, compared to smaller orga
nizations.!

A global survey of companies in various
industries conducted by BCG in 2024 showed
that only 9% of them report on Scope 1, 2, and
3 emissions, only 16% set targets for these
indicators,? and less than 10% of companies
have reduced their emissions by more than 4%.%
K. Jansson points out [15, p. 93] that this largely
depends on the choice of environmental strat-
egy. If a reactive approach is chosen, the main
focus will be on compliance with environmen-
tal standards and emission control, leaving the
original production process untouched. If a re-
active approach is chosen, the focus will be on
compliance with environmental regulations and
emission control, leaving the original production
process untouched. When choosing a proactive
approach, the goal is to improve the efficiency
of the production process by investing in new
technologies that reduce costs and prevent pol-
lution, leading to a significant reduction in en-
vironmental risk.

1 ESG momentum: Seven reported traits that set organi-
zations apart. McKinsey & Company. May 26, 2023. 17 p. (4,
13). URL: https://www.mckinsey.com/capabilities/strategy-
and-corporate-finance/our-insights/esg-momentum-seven-
reported-traits-that-set-organizations-apart (accessed on
22.10.2024).

20 Boosting your bottom line through decarbonization car-
bon emissions. Survey Report 2024. Boston Consulting Group.
September 2024. 15 p. URL: https://web-assets.bcg.com/09/6
8/8b0f9c5c4dea8c37f757b87705f3/why-climate-leaders-are-
seeing-bottom-line-results-sep-2024-edit-04.pdf (accessed
on 17.10.2024).

2 To inspire action on net zero, set a price for carbon. Boston
Consulting Group. November 03, 2023. 10 p. (3). URL: https://
www.bcg.com/publications/2023/benefits-of-carbon-pricing-
to-inspire-net-zero (accessed on 17.10.2024).
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Companies that do not take a proactive ap-
proach to green manufacturing may end up com-
plicating their financial situation. According to
BCG, most electric vehicle manufacturers in de-
veloped countries are currently losing around
$6,000 on each vehicle they sell for $50,000,
after taking into account tax incentives for cus-
tomers. At the same time, they can only close
half of this cost gap by making the right technol-
ogy choices and economies of scale. But we must
also take into account competition from Chinese
imports, which (in the case of open markets and
free competition promoted by Western countries
over the past 50 years — authors) will likely drive
market prices down even further, exacerbating
the profitability problem. At some point, it will
become unprofitable for such manufacturers to
lose money on every car they sell.?? It is highly
likely that they will abandon the production of
electric vehicles or demand strict protection of
the domestic market, as is the case in the US,
where electric vehicles from China are effec-
tively banned, or state subsidies. But in any case,
strategically, they may lose out to new manufac-
turers of these new means of mobility. The im-
plementation of the relevant European regula-
tions poses significant challenges for traditional
industries. By the deadline initially set by the
regulator, only a limited number of companies
had achieved the target share of new vehicles
with a minimal carbon footprint. The other
market participants, who form its core, failed
to meet the requirements at the end of the re-
porting period. In the long term, this could have
significant financial consequences for a number
of large industrial groups.?®* According to expert
estimates, the potential total amount of pos-
sible sanctions for the sector could be in the tens
of billions of euros, with a significant portion
theoretically attributable to the leading market
players.

One can hardly challenge the view of McKin-
sey’s industrial and sustainability practice ex-

22 Can OEMs Catch the Next Wave of EV Adopters? Boston
Consulting Group. March 2024. 12 p. (3). URL: https://www.bcg.
com/publications/2024/can-oems-catch-the-next-wave-of-ev-
adopters (accessed on 21.10.2024).

23 Europe’s carmakers discount EVs, hike petrol car prices as
new emissions rules loom. Reuters. December 17, 2024. URL:
https://www.reuters.com/business/autos-transportation/
europes-carmakers-discount-evs-hike-petrol-car-prices-new-
emissions-rules-loom-2024-12-17/ (accessed on 11.01.2025).

perts, who argue?® that “the single most effective
way for companies to scale climate technologies
is to strive for cost parity with carbon-intensive
alternatives.” And the CEO of British energy ma-
jor BP has stated outright that “we want to ex-
pect the same level of returns from our energy
transition projects as we have from our historical
businesses”.?

High production costs encourage many com-
panies involved in climate technology to add
a “green premium” to the price of their products,
which can deter many potential buyers. At the
same time, non-price factors that are important
to consumers who prefer environmentally friend-
ly products can help increase sales, which in most
cases account for a smaller share of sales in the
relevant product class.

Many countries would like to switch to cleaner
energy sources, but their high cost makes proj-
ects involving their use financially unviable. The
IEA points out?® that developed and developing
economies importing liquefied gas generally need
prices of around $ 3-5 per MMBtu (million British
thermal units) to make gas attractive as a large-
scale alternative to coal, but for liquefied natural
gas producers in most new export projects, an
average price of around $8/MMBtu is acceptable
to cover investment and operating costs.

It is evident that the untested nature of many
green technologies and products, combined with
their high cost, creates increased business risks,
which generally hinders the rapid return on in-
vestment of such projects, despite their antici-
pated long-term financial efficiency. At the same
time, green goods and services are in demand
among retail consumers motivated by environ-
mental awareness, as well as corporate buyers
seeking to reduce the carbon footprint of their
production in the context of tightening govern-
ment regulatory requirements. The combined

2+ A radical approach to cost reduction at climate tech com-
panies. McKinsey & Company. June 18, 2024. 9 p. (1). URL:
https://www.mckinsey.com/capabilities/sustainability/our-
insights/a-radical-approach-to-cost-reduction-at-climate-
tech-companies (accessed on 21.12.2024).

% European oil giants step back from renewables path. Reu-
ters. November 18, 2024. URL: https://www.reuters.com/
business/energy/european-oil-giants-step-back-renewables-
path-2024-11-18 (accessed on 21.12.2024).

26 World Energy Outlook 2024. International Energy Agency.
2024. 398 p. (19). URL: https://iea.blob.core.windows.net/
assets/5e9122fc-9d5b-4f18-8438-dac8b39b702a/WorldEner-
gyOutlook2024.pdf (accessed on 21.10.2024).
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effect of these factors can have a mixed impact on
companies’ operating costs while creating poten-
tial for revenue growth through a shift in market
share in favor of green producers at the expense
of suppliers of conventional alternatives. M. Sato,
T. Kruse, J. Burke, M. Mohnen, and P. Pope [17]
conclude that the high operating margins of
green goods production are combined with low
asset turnover and accounting profits due to in-
creased innovation costs, which negatively affects
return on investment. In other words, achieving
the desired financial results requires significant
investment in working capital and continuous
innovation in order to increase operational effi-
ciency and gain a competitive edge in the product
market.

Private sector financing of green projects is
influenced by conflicting factors. On the one
hand, their appeal is reinforced by the dominant
environmental discourse, government support
in the form of incentives, and growing consumer
demand, including the willingness of a segment
of the market to pay a “green” premium. On the
other hand, many green products remain funda-
mentally uncompetitive in the mass market with-
out ongoing government subsidies and regulatory
restrictions on traditional counterparts, creating
high risks and uncertainty regarding the financial
returns on projects.

In terms of capital sources, equity financing
for such projects is often motivated by investors’
long-term ESG expectations, while debt financing
is driven by lenders’ desire to diversify and “green”
their portfolios by reducing the concentration
of assets with a high carbon footprint. However,
financial institutions (both commercial and in-
vestment banks) simultaneously perceive green
projects as risky ones due to the immaturity of
technologies and the volatility of the regulatory
environment and fear conflicts of interest that
may arise when refusing to finance traditional

“brown” clients. In 2025, this attitude was reflect-
ed in the withdrawal of the world’s largest banks
from the Net Zero Banking Alliance. Among them
were Britain’s HSBC, America’s Goldman Sachs
and JPMorgan Chase, and Japan’s Mitsubishi UF]
Financial Group Inc.?” In January 2025, the larg-

27 HSBC exits banks’ climate coalition abandoned by Wall
Street. Bloomberg. July 11, 2025. URL: https://www.bloomberg.
com/news/articles/2025-07-11/hsbc-exits-bankers-climate-
coalition-abandoned-by-wall-street (accessed on 22.08.2025).

est investment fund, Black Rock, withdrew from
a similar alliance of asset managers.?

The above analysis shows that, despite grow-
ing social and regulatory demand for environ-
mentally friendly products, companies remain
skeptical about their financial effectiveness. This
position is due to a number of constraints:

e Uncertainty and volatility of government
support: Government incentives (subsidies, tax
breaks) and regulatory pressure (bans, quotas)
are unstable. The lack of long-term guarantees
in this area creates significant risks for the prof-
itability of green projects that require long in-
vestment horizons.

 Limited effective demand: High price sensi-
tivity among consumers (both retail and corpo-
rate), despite growing demand, makes the pre-
mium price of environmentally friendly goods
the main barrier to their mass distribution, even
with subsidies.

e Increased discount rate: Taking into ac-
count increased technological, market, and reg-
ulatory risks forces companies to apply a higher
discount rate to green projects, which directly
reduces their estimated net present value (NPV)
and investment attractiveness.

e Inconstancy of monopoly rents: Pioneer
companies can temporarily extract excess prof-
its from their monopoly on new green technolo-
gies. However, with the emergence and growth
of competition, these monopoly rents quickly
disappear, leveling out the exceptional profit-
ability for the industry as a whole.

e Tendency toward symbolic compliance: In
conditions of high uncertainty, many companies
choose a risk minimization strategy, limiting
themselves to formal compliance with regula-
tory requirements or shifting the focus toward
less capital-intensive components of the ESG
agenda (social policy, corporate governance) at
the expense of real environmental investments.

Despite these circumstances, objective reality
shows that the climatic conditions in which com-
panies operate are changing, and quite rapidly.
Therefore, the conclusion by T. Noordewier and
M. Lucas that “economic activity can no longer
be separated from the realities of the biophysi-

28 BlackRock quits climate change group in latest green climb-
down. Financial Times. January 10, 2025. URL: https://www.
ft.com/content/f0fb9841-db1d-442e-a757-1a1327497fb1 (ac-
cessed on 22.08.2025).
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cal environment” [18, p. 11] requires investment
in reducing environmental pollution, creating
products with zero carbon footprint, or giving tra-
ditional products new environmentally friendly
properties.

4. Internal carbon pricing
as a strategic tool
4.1. The concept of internal carbon pricing
Given the inevitable tightening of environmen-
tal regulations in various forms, as well as the
instability of potential government support on
both the demand and supply sides, companies
should primarily rely on their own strategic ca-
pabilities to develop competitive products.

For the purposes of this study, key concepts
are defined as follows:

» Internal carbon price (ICP) is a manage-
ment parameter voluntarily set by a company for
strategic planning and investment assessment
purposes. It is a monetary valuation of a ton of
CO; equivalent emissions used to model future
costs associated with carbon regulation and to
incentivize internal operational efficiency.

» The effectiveness of green investments
is the achievement of financial return targets
(such as net present value or internal rate of re-
turn) while meeting strategic goals of reducing
the carbon footprint and improving the envi-
ronmental performance of a product or process.
In the context of this work, effectiveness is as-
sessed primarily through the prism of achieving
price parity with traditional analogs as a condi-
tion for entering the mass market.

» A corporate climate strategy is a compre-
hensive action plan that integrates decarboni-
zation goals into a company’s business model
with a focus on creating long-term value. Under
the proposed approach, such a strategy is trans-
formed from a defensive one (risk minimization)
to a proactive one, where instruments such as
ICP are used to finance innovation and capture
new market segments.

In this context, the internal carbon price is
a key tool for managing environmental risks.
This voluntary mechanism allows companies
to model and internalize carbon costs at the
planning stage, thereby assessing the economic
feasibility of producing a green product given
its higher cost relative to its traditional coun-
terpart. If the carbon footprint is successfully

reduced and the cost is equalized, the use of ICP
can directly improve the financial performance
of the project. The use of ICP is a relatively new
phenomenon, the types and examples of which
are given in [19, p. 35, 36].

Theoretical ideas about ICP and its relation-
ship with environmental regulations external to
companies are quite diverse.

I. Dao, T. Ronkalli, and R. Semet note [20, p. 6,
35-37] that in 2024, external regulation of carbon
emissions by companies was distributed world-
wide as follows: exchange-traded carbon credit
and certificate schemes accounted for 38% of all
programs, including 8% in the implementation
phase, while carbon taxes accounted for 62%, of
which 26% are still only planned. Internal corpo-
rate carbon regulation programs were dominated
by shadow pricing schemes (68%), with implicit
pricing and internal commission schemes each
accounting for 13% (these figures are confirmed
in a study by M. Desjardins, ]. Gianfrate, M. Gitti,
and B. Sinclair-Desgagne [21]).

The factors determining the level of internal
carbon pricing are compliance with emissions
trading schemes or carbon tax systems (35% and
26%, respectively), as well as the cost of achiev-
ing emission reduction targets and the cost of
voluntary carbon offsets (approximately 20%
each). The results of the study by these authors
show that domestic carbon pricing mainly cov-
ers Scopel and 2 emissions, while the focus on
reducing Scope 3 emissions through carbon pric-
ing in the production and distribution stages is
significantly lower.

The motivation of companies to voluntar-
ily implement ICP is linked, as W. Ben-Amar,
M. Gomez, H. Khurseed, and S. Marsat [22] find,
primarily to their exposure to external regula-
tory risks related to carbon emissions, but not
to physical shocks related to climate change.
C. Lyu, P. Yang, and C. Zhang argue [19, p. 5] that
the implementation of ESG may indicate com-
panies’ desire to reduce their carbon footprint,
thereby enhancing their credibility and appeal
to customers, investors, and other stakeholders
who are increasingly aware of environmental
issues.

Scientists’ opinions on the consequences of
using internal carbon pricing vary. P. Demirel
and E. Kesidou indicate [23] that companies that
use voluntary self-regulation are more likely to
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participate in environmental innovation. J. Ma
and J. Kuo believe [24] that the use of internal
carbon pricing can increase the return on assets
by 1.1%. Companies that use ICP are more likely
to reduce the cost of goods sold, which can lead
to increased profitability.

Empirical data study of global companies
made by A. Trinks, M. Mulder, and B. Scholtens
shows [25] that the impact of external carbon
pricing systems increases the likelihood of us-
ing ICP by 10-13 percentage points but did not
find a significant impact of factors related to
government environmental policy on inter-
nal carbon pricing levels, the use of which is
closely and positively related to company size
and carbon emissions. ICPs may exceed external
carbon prices, reflecting companies’ concerns
about future carbon emission restrictions. Ac-
cordingly, the spread of ICP programs in large,
high-emission, and capital-intensive companies,
especially in multinational enterprises (MNEs),
with the aim of accelerating investment in low-
carbon projects is determined by the significance
of future carbon costs. B. Zhu, C. Xu, P. Wang,
and L. Zhang believe [26] that ICP programs can
be as effective in reducing emissions as exter-
nal constraints. In sectors with low carbon de-
pendence, which are typically end-user-oriented,
there is great potential for green innovation, to
which buyers of finished products are highly
sensitive.

The assessments by C. Lyu, W. Xin, and
C. Zhang are less positive [27]. Using data on the
adoption of science-based targets by companies
and their direct carbon emissions within a study
of corporate carbon transition risks, they found
limited evidence of its influence on the relation-
ship between internal carbon pricing and corpo-
rate performance. In their view, the implementa-
tion of ICP is associated with a future decline in
companies’ financial performance, manifested
by a decrease in net profit of 1.1% in the follow-
ing year. At the same time, the price level of ICP
does not have a significant impact on firms’ fu-
ture profitability. They also did not find that the
adoption or price level of ICP substantially af-
fects future risk-adjusted stock returns, but they
observed significant variations in the relation-
ship between ICP and performance across dif-
ferent industries and countries. Furthermore, the
adoption of ICP reduces the growth rate of carbon

emissions over the next two years, although the
overall effect on emission abatement remains
ambiguous.

M. Desjardins, J. Gianfrate, M. Gitti, and
B. Sinclair-Desgagné observe [21] that by inte-
grating the elevated cost of carbon emissions
into their cost structures, companies prepare for
stricter regulatory requirements, thereby miti-
gating the risk of future shocks. Companies such
as ExxonMobil exemplify the use of an internal
carbon price set above the market rate. Microsoft,
Renault, and Danone, in turn, use ICP to manage
their capital expenditures, primarily directing
investments toward sustainable projects.

An analysis of the existing research on ICP
implementation reveals its predominant focus on
issues of environmental regulation and on miti-
gating risks associated with the volatility of gov-
ernment policy. At the same time, the question
of this instrument’s direct impact on increasing
corporate profitability remains understudied.
However, if the analytical framework is expand-
ed to include not only regulatory pressure but
also the emerging consumer demand for green
products (provided they are price-competitive),
the focus of the problem shifts. In this context,
a company’s key task becomes developing solu-
tions in procurement and production processes
aimed at achieving target cost indicators that
meet market expectations. It is quite plausible
that the margin on green goods will lag be-
hind that of conventional alternatives due to
high R&D and new technology implementation
costs. Nevertheless, a shift in market demand
towards eco-friendly alternatives could lead to
an increase in sales volume sufficient for the
absolute profit figure to exceed that achievable
through the production of conventional goods.
In other words, with increased production costs
for green products and their sale at the price of
a conventional equivalent, the total profit of their
manufacturer may be higher than that of sellers
of traditional goods due to a shift in demand
toward environmentally friendly products and
a loss of consumer interest in traditional ones.
A graphical comparison of these parameters and
outcomes is presented in Figure. Moreover, with
further growth in sales, the cost of green prod-
ucts will decrease due to the distribution of fixed
costs and innovation expenses across a larger
number of goods manufactured.
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Fig. Financial performance of green and conventional product manufacturing and sales

Source: Compiled by the authors.

4.2. A strategic model for the proactive
management of carbon risks
and opportunities

From a practical standpoint, applying a finan-
cial approach entails integrating all associated
costs into the green project’s planned perfor-
mance model. These include expenses related to
the use of eco-friendly raw materials and sup-
plies, renewable energy sources, and low-carbon
production technologies. Given the difficulty in
calculating these costs directly, it is advisable to
employ simulation modeling. This involves add-
ing a forecasted internal carbon price, relevant to
the target markets and accounting for its poten-
tial increase, to the cost of a conventional prod-
uct. In this model, government subsidies may be
intentionally excluded to ensure a conservative
assessment, thereby fostering a proactive design
stance independent of the prevailing tax regime
or demand-side support measures.

The rationale for this approach lies in the
a priori inclusion in financial projections of fu-
ture expenditures related to:

1. Reducing the carbon footprint.

2. Hedging financial risks arising from the
tightening of carbon regulations.

3. Ensuring competitive readiness for entering
markets with stringent environmental legislation.

Consequently, the company develops an in-
ternal motivation to seek innovative solutions
aimed not only at regulatory compliance but also
at enhancing operational efficiency. The virtual
reserve (or “phantom” costs) formed in this way
creates a funding source for future environmental

innovations. Thus, at the planning stage, a more
realistic assessment of the project’s economic
viability from the standpoint of its market ac-
ceptability is achieved. The allocated reserves
are either directed towards financing “greening”
initiatives or, if unused, directly increase the final
product’s margin.

Furthermore, by adhering to the requirement
of price parity with conventional alternatives
(which is key for the mass consumer), the manu-
facturer can reasonably project a significant in-
crease in sales volumes. This, in turn, even with
a reduced margin, can lead to growth in the ab-
solute amount of profit due to the economies of
scale effect.

In this context, the need to artificially inflate
the discount rate becomes redundant, as the car-
bon price embedded in the model itself serves
to quantify climate risks while simultaneously
incentivizing the selection of the most cost-
effective technologies within the project. Dem-
onstrating serious environmental commitment,
as case studies (e.g., Tesla) show, also positively
impacts market capitalization and facilitates
equity financing, which can, in turn, improve
the terms for debt financing. A consistent tran-
sition from demand by green enthusiasts to the
mass market, driven by achieving price parity,
initiates a positive feedback loop. Subsequently,
increased production volumes lead to a reduc-
tion in unit cost through the distribution of fixed
costs, which further strengthens the price ad-
vantage and, ultimately, the producer’s financial
performance.
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Given that the company’s strategic objective
is value maximization, the described proactive
approach appears more promising compared to
defensive environmental strategies. The growing
demand for competitive green products and im-
proved financial metrics directly translates into
an increase in market capitalization. Conversely,
ignoring the “greening” trend entails significant
strategic risks. Insufficient investment in develop-
ing environmentally friendly products can lead to
the erosion of demand for traditional counterparts
and long-term financial difficulties, as illustrated
by the ongoing transformation of the European
automotive industry. As noted in the literature, “in-
action on climate change may prove far more costly,
as investments in adaptation... can ‘pay for them-
selves’ five- to sixfold through avoided losses”.?

Thus, although government environmental in-
centives should be taken into account, relying on
their permanence to achieve corporate financial
objectives is not rational, as their priorities may
not align with the goals of profit and value maxi-
mization. The financial success of green products
is based on mass-market demand, which, in most
cases, is triggered by reaching price parity with
conventional alternatives. This target is achieved
primarily through the producer’s internal opera-
tional efficiency.

Over the 30 years since the publication of
M. Porter and C. van der Linde’s then-revolu-
tionary idea about the benefits for companies
of considering well-balanced government envi-
ronmental regulations, subsequent research has
confirmed the correctness of their hypothesis
that stricter regulation leads to a greater number
of innovations. However, as noted by S. Ambec,
M. Cohen, S. Elgie, and P. Lanoie [28, p. 16], their
assumption that stricter regulation enhances
business efficiency is far from always being cor-
roborated in practice.

The implementation of the proposed strate-
gic mechanism based on internal carbon pricing
could provide Russia with a foundation to re-
emerge on the global stage with a fundamentally
new competitive advantage. Rather than remain-
ing a passive object of extraterritorial regulation,

2 The Cost of Inaction: A CEO Guide to Navigating Climate
Risk. World Economic Forum. Annual report. December 2024.
58 p. (4). URL: https://www.weforum.org/publications/the-
cost-of-inaction-a-ceo-guide-to-navigating-climate-risk/ (ac-
cessed on 25.01.2025).

Russian businesses can use this instrument for
proactive transformation. Systematically incor-
porating carbon costs into product pricing at the
design stage will stimulate technological mod-
ernization, optimization of value chains, and in-
vestment in low-carbon innovations.

Consequently, when achieving carbon neu-
trality becomes a mandatory condition for ac-
cess to key markets, Russian companies will find
themselves not as laggards forced to bear high
adaptation costs, but as prepared players offer-
ing products that are already competitive both
in price and environmental parameters. This will
enable Russia to reposition itself from a supplier
of raw materials and energy-intensive goods into
a supplier of high-tech solutions and industrial
products with a low carbon footprint, thereby re-
claiming the strategic initiative and establishing
a long-term foundation for economic sovereignty
in the new climate reality.

5. Discussion

The analysis presented in this work reveals a pro-
found dichotomy between the declared objectives
of the green transition and the economic logic of
corporate behavior. Despite increasing regulatory
pressure and the growing environmental sensi-
tivity of a segment of consumers, the primary
deterrent for companies remains the uncertainty
regarding the financial return on environmental
investments. In this context, the proposed con-
cept of applying an internal carbon price tran-
scends the role of a mere accounting tool, evolv-
ing into a strategic management system.

The findings of the study suggest that the key
value of ICP lies in its dual nature. First, it for-
malizes and materializes uncertainties associated
with the future tightening of carbon regulations,
the volatility of government support, and shifting
consumer preferences, thereby allowing for the
advance allocation of funds and the adaptation
of the business model. Simultaneously, by advo-
cating for the integration of “phantom” carbon
costs into the cost structure, ICP creates an in-
ternal economic signal that shifts the focus of
managerial decisions from mere compliance to
the pursuit of the most cost-effective pathways
for decarbonization.

It is important to emphasize a methodological
feature of this study. It is conceptual and analyti-
cal in nature and does not employ econometric
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modeling. This choice is driven by the practice-
oriented objective of the work: to propose a man-
agement tool applicable in real-world business
conditions. The key data required for in-depth
quantitative analysis, such as detailed cost struc-
tures, specific technological and logistics chains,
and internal rates of return, constitute trade
secrets and are unavailable from public sources.
Moreover, significant variations in these param-
eters across companies and industries render
a universal econometric model less relevant than
a qualitative conceptual framework that can be
adapted to specific circumstances.

The conclusion that the financial success of
green products hinges on achieving mass-market
demand through price parity, rather than a green
premium, calls into question the effectiveness of
purely defensive strategies. The proposed proac-
tive approach, centered on ICP, enables the trans-
formation of an environmental constraint into
a driver of operational excellence.

6. Conclusion

The conducted analysis reveals a systemic imbal-
ance between the climate agenda and the eco-
nomic logic of business. Despite growing pres-
sure from regulators and consumers, companies
face high financial uncertainty. Traditional gov-
ernment instruments often fail to create lasting
incentives for deep technological transforma-
tion. The key to the solution lies in a proactive
strategy that shifts the focus from external en-
forcement to internal efficiency. The widespread
adoption of green products requires achieving
price parity with conventional counterparts.

The proposed strategic model for applying an
internal carbon price serves as the foundation for
this transformation. Its value lies in utilizing this
instrument not only for risk assessment but also
as a mechanism for financing innovation. By in-
corporating the projected cost of the carbon foot-
print into the product cost structure at the design
stage, a company establishes a clear managerial
benchmark. This stimulates the search for the
most economical decarbonization solutions and
leads to the creation of a competitive product.
Consequently, the proposed approach enables
the conversion of environmental challenges into
drivers of operational excellence, thereby align-
ing environmental responsibility with the objec-
tive of increasing corporate value.

This study contributes to the scientific litera-
ture on the role of economic agents in environ-
mental preservation through the following key
propositions:

 To our knowledge, this study is the first in
the literature to emphasize the importance of
mass-producing green goods for improving en-
vironmental pollution.

« Companies need to account for existing
government environmental incentives, but rely-
ing on them in long-term business plans is dif-
ficult due to their volatility.

« Both corporate and retail consumers are
not averse to purchasing green goods and ser-
vices under two conditions: if they are financial-
ly affordable and/or if their application or use
yields tangible benefits.

¢ One method of managing the risks associ-
ated with the tightening of government envi-
ronmental policies and competition from firms
already producing green goods is for a manufac-
turer to incorporate the cost of the carbon emis-
sions of its products into its planned financial
performance calculations, even when not man-
dated by law.

e Import restrictions on environmentally
friendly goods imposed by developed countries
hinder the diffusion of effective green technolo-
gies and their related products.

7. Limitations

The conceptual nature of this study entails
a number of limitations that define promising
avenues for future research. First, the proposed
model is normative in nature and outlines an
optimal decision-making logic. Its practical
implementation and effectiveness will depend
on specific contextual factors, such as indus-
try characteristics, company size, and prevail-
ing corporate culture. Second, the analysis is
primarily focused on the microeconomic per-
spective of an individual firm, whereas macro-
economic factors, including shifts in the labor
market, cross-border carbon regulation, and the
geopolitical landscape, can significantly influ-
ence the final outcomes. Finally, the absence
of empirical testing on extensive data prevents
a quantitative measurement of the relationship
between ICP adoption and specific firms’ finan-
cial or operational metrics, leaving this task for
future empirical studies.
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ABSTRACT
The study investigates the relationship between digital transformation (Dt) and breakthrough innovation
(Bi) in Chinese A-share listed companies. Specifically, the subject of the study is the influence of Dt on Bi,
focusing on comparing its effects during normal periods and the global health crisis, with an emphasis on
the differing impacts across state-owned enterprises (SOEs) and non-state-owned enterprises (non-SOEs).
The purpose of the research is to explore how digitalization can enhance innovation under both stable con-
ditions and during external disruptions, while examining the variations in its effects on different types of
firms. The relevance lies in the increasing role of Dt in driving innovation in today’s rapidly evolving global
landscape, especially in light of the challenges posed by the COVID-19 crisis. This study provides important
insights into how firms can adapt their digital strategies to maintain or accelerate innovation during periods
of disruption. The scientific novelty lies in the analysis of the heterogeneous impact of Dt on innovation
across firm types and external contexts, particularly the comparison between normal and crisis periods. The
authors used the methods of machine learning-based text-mining techniques to construct indicators for Dt
and fixed-effects regression models to estimate its impact on Bi. As part of the study, the author used panel
data from Chinese listed companies spanning from 2014 to 2024, applying these advanced methods to un-
cover the effects of Dt on Bi under different periods and firm conditions. Based on the results, it was found
that Dt significantly boosts Bi under normal circumstances but that this positive relationship is disrupted
during crisis periods, especially in SOEs. Non-SOEs showed no significant impact from Dt in either normal or
crisis periods. The author concluded that while digital transformation is a key driver of innovation, its effec-
tiveness is contingent upon firm type and the external context, with global disruptions potentially limiting
its full potential, particularly for SOEs.
Keywords: digital transformation; breakthrough innovation; machine learning; global health crisis; state-
owned enterprises; non-state-owned enterprises; China
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AHHOTALIMA
B naHHOM uccnenoBaHWM M3yYaeTcs B3aMMOCBA3b Mexay undposoi TpaHchopmMaument (LLT) n npopbiBHbIMK
nHHoBaumsaMu (M) B KUTaNCKMX KOMNAHUAX, A-aKLMK KOTOPbIX KOTUPYHOTCS Ha 6upxe. MpeameTom mccneno-
BaHua aBnsetcs BamaHue LT Ha M. NpoBoanTCS CpaBHEHME 3TOr0 BAUSHUS B 0OblYHbIE MEPUOAbI U B YC/IO-
BMAX r106anbHOro KpM3Mca 34paBOOXPAHEHUS C Y4ETOM PA3/IMYHOIO BO3AENCTBMSA HA rOCYAApPCTBEHHbIE
M HerocyaapcTBeHHble npeanpuatua. Llenb nccnepoBaHus — n3yymThb, Kak LMGPOBM3aLMa MOXET CNOCo6-
CTBOBATb MHHOBALMSIM B CTAaOU/bHbIX YCIOBUSIX M BO BPEMS BHELWHMX NOTPSCEHUI, @ TaKKe UCCNenoBaThb
pasnnyuns B ee BAUSHUKM Ha pPa3Hble TUMbl GUPM. AKTYasIbHOCTb MCCIe00BAHMS 3aK/THYAETCS B BO3pacTatoLwen
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ponu umudpoBoi TpaHcHopMaLmm B CTUMYIUPOBAHUN UHHOBALLMIA B COBPEMEHHOM BbICTPO MeHsoWeMca
rnobanbHoM naHgwadTe, 0cO6EHHO B CBETE BbI30BOB, CBA3aHHbIX C Kpu3ncom COVID-19. laHHoe uccneno-
BaHWe NpefoCTaBsieT BaXHble CBEAEHMS O TOM, Kak GUPMbl MOTYT afanTMpoBaTb CBOM LMpOBbIe CcTpaTe-
MW ANS NOALEPXKAHUS UM YCKOPEHUS MHHOBALMIA B Mepuoabl NOTPsiCEHUI. HayuHas HOBM3HA 3aK/louaeTcs
B aHaNM3e HeO4HOPOAHOrO BAMAHUA LMGDPOBOM TpaHCHOPMALMM HA MHHOBALMKM B Pa3HbIX TUMAX KOMMAHWUM
M BHELIHWX YCII0BMI, B YaCTHOCTM, NPU CPAaBHEHUM NEPUOLOB HOPMAJIbHBIX U KPU3UCHbIX CUTYyaLMiA. ABTOpPbI
MCMNONb30BaNN METOAbl MALIMHHOIO 00yyYeHMs AN aHann3a TeKCTa C Lenbl NOCTPOEHUS MHAMKATOPOB LUNd-
poBOM TpaHChOpMaLMM U perpeccMoHHble MOAEeNM C GUKCUMPOBAHHbIMM b deKTaMu A5l OLLEHKU ee BAUSIHUS
Ha MpopbIBHblE MHHOBALMKU. B paMkax nccnenoBaHms aBTOpPbl MPUMEHSAN NAHENbHbIE JaHHbIE KUTAMCKUX
KOMMaHUI, KOTUpYOWKMXCca Ha bupxe, 3a nepuog 2014-2024 rr., peann3ya 3T nepenosble MeTOAbl AN
BbISIBIEHUS BAUSHUS LMDPOBOW TpaHCPOPMaLMM HA NPOPbIBHbIE MHHOBALMM B pa3Hble Mepuoabl U Npu pas-
NIMYHBIX YCNOBUAX OEeATeNbHOCTM KOMMNaHMIA. Ha 0CHOBE MOyYeHHbIX pe3ynbTaToB Oblj0 YCTAHOBIEHO, YTO
LT 3HauuTenbHo nosbiwaeT MM B HOpManbHbIX YCI0BUSIX, HO 3Ta NOJIOXMTE/IbHAS B3aMMOCBA3b HapyLlaeTcs
B KPM3UCHbIE Nepuoabl, 0COBEHHO B rocnpeanpuatusax. B HerocyaapCcTBeHHbIX NpeanpuaTUaX 3HaUYUMTENbHOMO
BAMAHMS LIT HM B HOpManbHble, HM B KPU3UCHbIE MepUoAabl He 3aMKCUMPOBaHO. ABTOPbI MPULLIM K BbIBOAY, UTO,
X0Ts uMdpoBas TpaHCchOpMaLMa IBNFETCS KOYEBbIM (GAKTOPOM MHHOBALMM, ee 3DdEKTUBHOCTb 3aBUCHT OT
TUMA KOMNaHUWU U BHELLHEro KOHTEKCTa, a rMobabHble MOTPACEHUS OrPaHUYMBAIOT ee NoTeHLMan, 0CobeHHo
[N rOCYAApCTBEHHbIX NPeAnpuUATUIA.

Knioyeswie cnosa: undpposas TpaHchopMaLms; NpopbIBHbIE MHHOBALMK; MAaLLMHHOE 0byyeHue; robanbHbIi
KPW3MC 34 paBOOXPAHEHNS; TOCYAaPCTBEHHbIE NPEeANpPUATUS; HEerocyaapcTBeHHble npeanpuatus; Kutan

Ana yumupoearus: Pu T., Zulkafli A.H. The shifting influence of digital transformation on breakthrough innovation
in China. Review of Business and Economics Studies. 2026;14(1):37-55.D0I: 10.26794/2308-944X-2026-14-1-37-55

Introduction

The rapid advancement of technologies such
as artificial intelligence, blockchain, cloud
computing, and big data has led to a broad
shift toward digital transformation (Dt)
across multiple sectors [1-3]. Businesses in-
creasingly recognize the transformative pow-
er of digitalization, which not only reshapes
traditional business models but also redefines
innovation processes [4-5]. Dt is widely re-
garded as a crucial force in enhancing opera-
tional efficiency and improving overall eco-
nomic outcomes [6-9]. Given its broad impact,
it is essential to deeply understand the rela-
tionship between Dt and breakthrough inno-
vation (Bi).

Academic discussions on Dt often emphasize
its potential to enhance innovation capabilities
by facilitating more effective knowledge absorp-
tion and promoting value creation [10]. Addi-
tionally, the role of the internet in improving
information access and dissemination has been
shown to significantly influence product inno-
vation, enabling firms to better meet customer
needs through internet-based business models
[11-15]. However, during the global COVID-19
pandemic (2020-2021), many firms experienced
varying degrees of disruption to their innova-
tion activities, particularly in the early stages
[16]. As the pandemic persisted, it remained

unclear whether companies, through acceler-
ated Dt, were able to uncover new pathways and
opportunities for Bi.

This study aims to fill the gap in the litera-
ture by examining the impact of Dt on Bi, with
a particular focus on comparing its effects dur-
ing normal periods and crisis periods. By utiliz-
ing panel data from Chinese A-share listed firms
spanning 2014 to 2024, this study constructs
a Dt index using machine learning-based text-
mining techniques. The analysis reveals that
while Dt generally enhances Bi, this positive
effect is significantly interrupted during crisis
periods, highlighting the disruptive impact of
external shocks on the relationship between Dt
and innovation.

In addition, the study examines the heteroge-
neous effects of Dt on Bi across different types
of firms. The results show that state-owned
enterprises (SOEs) experience a stronger posi-
tive impact of Dt on Bi during normal periods
compared to non-state-owned enterprises (non-
SOEs). However, this effect is reversed for SOEs
during crisis periods, while non-SOEs show no
significant impact from Dt in either normal or
crisis periods. These findings suggest that the
relationship between Dt and Bi is not uniform
across firm types, with SOEs benefiting more
from Dt under normal conditions but facing
greater challenges during crises, whereas non-
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SOEs struggle to leverage Dt effectively in both
contexts.

This research contributes in several ways.
First, by comparing the effects of Dt on Bi during
normal periods and crisis periods, it fills a gap in
the existing literature on the dynamic relation-
ship between digital transformation and inno-
vation under external shocks. Second, the study
employs machine learning-based text-mining
techniques to construct a Dt index, providing
an innovative methodological approach for re-
searching corporate Dt and its impact on in-
novation. Third, it uncovers the heterogeneous
effects of Dt on Bi under different firm types,
offering new theoretical insights into the role
of Dt during periods of economic and social tur-
moil.

The organization of this paper is structured
as follows: Section 2 delves into the theoreti-
cal framework, providing a comprehensive dis-
cussion on the derivation and development of
the research hypotheses. Section 3 outlines
the methodological approach adopted in this
study, detailing the techniques and processes
employed. Section 4 presents the empirical
findings and conducts a thorough analysis of
their reliability and validity. Section 5 presents
the heterogeneity analysis, focusing on the dif-
ferences between state-owned and non-state-
owned enterprises in the relationship between
Dt and Bi. Lastly, Section 6 concludes by summa-
rizing the key insights and implications derived
from the study.

Theoretical foundations and hypothesis
development

Agency theory

Agency theory (AT) serves as a potential theo-
retical framework for explaining the impact of
Dt on Bi. At the heart of this theory is the in-
herent conflict of interests and the information
asymmetry that exists between the owners, or
shareholders, of the company and the manag-
ers tasked with its day-to-day operations [17].
These discrepancies can often result in mana-
gerial behaviors that prioritize personal goals
over the long-term success of the company. The
theory provides a lens through which the re-
lationship between Dt and Bi can be dissected
and understood, particularly through the fol-
lowing three key aspects:

First, reduction of information asymmetry.
One of the most significant contributions of Dt
is its ability to reduce information asymme-
try, which has long been a barrier to effective
governance in corporations. By integrating ad-
vanced information technologies, such as big
data analytics, blockchain, and cloud comput-
ing, firms are now able to gather, process, and
analyze massive datasets in real time [18]. This
collection and processing of data substantially
diminish the information gaps between manag-
ers and owners, making the flow of information
far more transparent and accessible. For owners,
this increased visibility into managerial actions
enables enhanced monitoring of decisions, lead-
ing to more informed oversight. As a result, the
typical risks associated with moral hazard and
adverse selection — common in situations of
incomplete information — are notably reduced.
With these risks mitigated, owners are more
capable of ensuring that managerial activities
align with the firm’s innovation agenda. Further-
more, the transparency introduced by Dt makes
it harder for managers to pursue self-serving
projects, as they are now held accountable for
their actions in a more transparent environment.
This shift encourages a more innovation-driven
approach, with managers increasingly directed
to invest in projects that foster corporate growth
and competitiveness.

Second, innovation incentives. Dt also plays
a pivotal role in the enhancement of innova-
tion incentives within the firm. Advanced data
analytics, made possible by Dt, allow companies
to monitor the progress of innovation projects
more accurately and in real time, ensuring that
managers remain accountable for meeting both
short-term milestones and long-term strategic
objectives [19]. This capability creates a dynamic
feedback loop, where managers are continuously
assessed based on performance metrics linked
directly to innovation outcomes. Transparent
and precise reward systems, supported by da-
ta-driven insights, are designed to ensure that
managerial behavior is aligned with the com-
pany’s broader innovation goals. These incentive
structures motivate managers to focus on pro-
jects that will have lasting impacts on the firm’s
innovative capabilities, rather than prioritizing
short-term gains or personal interests. Further-
more, Dt enables more efficient performance
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evaluations, thus refining the overall manage-
rial incentive system, which, in turn, enhances
a firm’s ability to sustain and scale its innova-
tion efforts [20].

Third, reduction of agency costs. Another
critical aspect of AT is the reduction of agency
costs, which represent the expenses incurred
due to the conflict of interest between manag-
ers and owners. Dt significantly improves the
efficiency of monitoring and controlling the
execution of innovation projects. For example,
cloud computing and blockchain technologies
allow for a more transparent and verifiable docu-
mentation process regarding the progression of
innovation initiatives [21]. This increased trans-
parency not only accelerates the reporting pro-
cess but also minimizes the need for extensive
manual oversight, thereby cutting down on the
traditional costs associated with supervisory
efforts. As a result, firms can free up resources
that would otherwise be used for monitoring and
direct these resources toward higher-potential
innovation projects. Ultimately, lower agency
costs enable firms the flexibility to invest more
aggressively in breakthrough innovations, which
in turn can improve their competitive standing
in an increasingly digitized economy. By stream-
lining project management and accountability,
Dt empowers companies to achieve higher levels
of innovation output with fewer internal inef-
ficiencies.

Resource dependence theory

Resource dependence theory (RDT) provides
a comprehensive and insightful framework for
analyzing the relationship between Dt and in-
novation. According to RDT, organizations are
inherently dependent on external resources for
their long-term survival and success [22]. This
external reliance not only influences an organ-
ization’s operational behaviors and strategies
but also affects its capacity to innovate. The
interaction between Dt and Bi can be better
understood through the following key perspec-
tives:

First, expanding access to essential resourc-
es. Digital transformation significantly impacts
innovation by broadening firms’ ability to ac-
quire vital external resources. In highly com-
petitive markets, the capability to effectively
gather, integrate, and utilize these resources

provides a substantial competitive edge. Lev-
eraging cutting-edge technologies, including
big data analytics, cloud computing, and block-
chain, firms can systematically extract valuable
insights from diverse external sources such as
suppliers, markets, and business partners [23].
This improved capacity to process extensive
datasets facilitates access to critical knowledge,
technological innovations, and financial assets,
which serve as fundamental drivers of innova-
tion. By alleviating resource constraints, firms
are better equipped to pursue groundbreaking
innovations, advancing both technological and
commercial frontiers.

Second, enhancing resource interdependen-
cies. Dt also plays a fundamental role in foster-
ing and strengthening the interdependencies
between organizations and their external envi-
ronment. Through the implementation of digital
platforms, firms can build stronger, more inter-
active relationships with external stakeholders,
including customers, suppliers, and strategic
partners [24]. These digital platforms create op-
portunities for co-creation of value, where firms
and their partners can collaboratively develop
new products or services. Such interdependen-
cies drive continuous innovation, as firms must
keep up with or surpass the expectations of their
external stakeholders to maintain their competi-
tive edge. The collaborative nature of these in-
terdependencies also facilitates faster and more
efficient innovation cycles, enhancing a firm’s
overall innovation capability.

Third, reducing environmental uncertainty.
A central tenet of RDT is the notion that firms
innovate not just for growth but also to manage
and mitigate the uncertainties present in their
external environment. Environmental uncer-
tainty, particularly concerning the availability
and reliability of critical resources, can pose
significant risks to a firm’s innovation endeav-
ors [25]. Dt, with its ability to process real-time
data and deploy advanced predictive analytics,
enables firms to monitor external conditions
and anticipate potential challenges with greater
accuracy. By reducing uncertainty about external
factors, such as market demand or supply chain
disruptions, firms are in a stronger position to
make well-informed decisions regarding their
innovation investments. This risk mitigation
leads to more strategic and calculated inno-
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vation activities, minimizing the potential for
failure.

Fourth, strategic resource reconfiguration.
Another way in which Dt impacts innovation
is by empowering firms to reconfigure their re-
source base more effectively. Dt tools allow com-
panies to optimize how they allocate resources
across different innovation projects, making it
easier to shift focus to high-potential opportu-
nities while reducing investments in underper-
forming or obsolete initiatives [26]. This ability
to adapt and reallocate resources in response
to new digital opportunities enables firms to
enhance their innovation outcomes. By continu-
ally reconfiguring resources to meet emerging
challenges, firms ensure that they remain at the
forefront of innovation, effectively navigating
a rapidly changing digital landscape. This dy-
namic reallocation of resources is essential not
only for maintaining operational efficiency but
also for sustaining long-term innovation success.

Black swan theory

Black swan theory (BST), popularized by Nas-
sim Nicholas Taleb, describes rare and unpre-
dictable events with profound consequences
[27]. These events are characterized by three
main features: first, they are outliers. Black
Swan events fall outside regular expectations
and are not anticipated by historical data. They
are so rare and unprecedented that past experi-
ences do not indicate their likelihood or impact.
Second, they have a massive impact. When
such events occur, they have extensive and of-
ten transformative effects, disrupting normal
processes and systems. The consequences are
significant and can lead to systemic changes.
Third, retrospective predictability is evident.
After the event occurs, there is a tendency to
create explanations that make it seem predict-
able or understandable, even though it was un-
foreseeable before it happened. This hindsight
often overlooks the inherent unpredictability of
the event.

The global COVID-19 pandemic can be con-
sidered a Black swan event. On the one hand,
the pandemic emerged as an anomaly, far ex-
ceeding typical expectations and preparedness
plans. Previous experiences and historical data
on infectious diseases did not anticipate the
scale and rapid spread of COVID-19, rendering

it an unforeseeable and unprecedented event.
On the other hand, the pandemic had a massive
impact globally, disrupting economies, health-
care systems, and daily life. The shockwaves af-
fected virtually every sector, including Dt and
innovation processes [28]. The scale of the crisis
surpassed the anticipations and preparations of
most organizations and governments.

Subsequently, there has been a trend to ra-
tionalize the pandemic by citing various fac-
tors and warning signals that were supposedly
evident but previously overlooked. This retro-
spective reasoning often disregards the inherent
unpredictability and magnitude of the crisis. In
the context of Dt and innovation, the COVID-19
pandemic underscores how Black swan events
can undermine expected outcomes. Initially,
it was anticipated that Dt would continuously
drive innovation. However, the sudden outbreak
and profound impact of the pandemic created
conditions that disrupted these anticipated ben-
efits.

Main effect hypothesis
Based on prior literature, this study predicts
that Dt enhances Bi among Chinese listed firms.
From the perspective of AT, Dt alleviates in-
formation asymmetry between shareholders and
managers, a critical issue in innovation activi-
ties. Due to the long-term and risky nature of
innovation, managers responsible for the daily
operations and financial disclosures related to
R&D may prioritize their own short-term inter-
ests over those of shareholders. This misalign-
ment can lead to agency conflicts and increased
costs. Dt improves the transparency of inno-
vation information, enhancing the timeliness
and openness of R&D investment disclosures
[29]. By reducing the risk of misinformation and
lowering agency costs, Dt aligns managerial ac-
tions with shareholder interests. Furthermore,
the automation of financial data processing
through digital technologies further limits hu-
man intervention, thereby reducing agency costs
associated with R&D investments [18, 30].
From the perspective of RDT, Dt substantially
enhances innovation efficiency by transforming
the allocation of internal resources and mini-
mizing reliance on external entities. Advanced
digital technologies, including artificial intel-
ligence, blockchain, cloud computing, and big
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data, diminish dependence on conventional and
less effective systems, thereby improving the
overall efficiency of innovation processes [31].
Additionally, these technologies facilitate better
management of interactions within the innova-
tion network, bridging knowledge gaps between
firms and external partners [32]. This improved
access and integration support the generation of
innovative outcomes. Dt also enhances decision-
making efficiency in innovation strategies and
enables firms to establish strategic partnerships
and alliances [1, 16]. By reducing dependence
on single suppliers and fostering knowledge ex-
change and resource pooling, Dt contributes to
more efficient innovation processes. Based on
these considerations, we propose the following
hypothesis:

H1: Under otherwise similar conditions, Dt
has a positive impact on Bi.

Contextual effect hypothesis

From the perspective of the BST, Dt’s typically
positive influence on Bi may be disrupted dur-
ing global health crises due to the extraordi-
nary nature of such events. Black Swan events
are characterized by their rarity, extreme im-
pact, and the tendency for individuals to con-
struct post hoc explanations that make these
events appear predictable. The COVID-19 pan-
demic exemplifies a Black Swan event, rep-
resenting an unprecedented disruption that
exceeds the normal scope of organizational
risk management and strategic planning [33].
During such crises, the traditional benefits of
Dt — such as enhanced transparency, stream-
lined processes, and increased operational ef-
ficiency — can be severely compromised. The
pandemic imposes substantial external shocks
and operational constraints, leading organiza-
tions to prioritize immediate crisis response
over long-term innovation efforts.

In this context, the usual mechanisms
through which Dt supports Bi — such as im-
proved data accessibility and resource optimi-
zation — may be undermined by the urgent need
to adapt to rapidly changing and highly uncer-
tain conditions. The crisis introduces a level of
unpredictability and instability that disrupts
normal innovation workflows and resource allo-
cations. As organizations are forced to reallocate
resources and shift focus to short-term survival,

the positive impact of Dt on Bi may be signifi-
cantly attenuated. Thus, while Dt generally en-
hances innovation under stable conditions, its
effectiveness in driving Bi is likely diminished
during global health crises due to the amplified
and unprecedented challenges posed by such
events. In this way, Hypothesis 2 is presented.

H2: The positive impact of Dt on Bi is dis-
rupted during global health crises.

Heterogeneity hypothesis

Building on the theoretical foundations of AT
and RDT, we hypothesize that the impact of Dt
on Bi will exhibit heterogeneity between SOEs
and non-SOEs. Specifically, we propose that the
positive impact of digital transformation on
breakthrough innovation is stronger in SOEs
during normal periods compared to non-SOEs,
but this effect is likely to be disrupted during
crises for SOEs.

From the perspective of AT, SOEs are typi-
cally characterized by a more structured govern-
ance framework with stronger oversight from
government stakeholders [25]. This enhanced
governance structure means that Dt can more
effectively reduce information asymmetry and
agency costs in SOEs, aligning managerial in-
centives with long-term innovation goals [27].
During normal periods, this alignment enables
SOEs to leverage digital transformation to en-
hance their breakthrough innovation efforts.
The availability of resources and government
support further strengthens their capacity to im-
plement digital technologies, which ultimately
drives more significant innovation outcomes.
However, during crises, SOEs are often subject
to more rigid, government-driven constraints,
which may lead to a more conservative approach
that prioritizes stability over innovation [11].
In such circumstances, the impact of Dt on in-
novation is likely to be weaker or even reversed,
as SOEs may focus more on risk mitigation and
short-term survival, rather than leveraging Dt
for long-term innovation.

In contrast, non-SOEs may not experience the
same level of benefit from Dt during either nor-
mal or crisis periods. While they may face fewer
government-imposed constraints compared to
SOEs, their limited resources and less formal-
ized governance structures may restrict their
ability to adopt and implement digital technolo-
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gies effectively [31]. This resource constraint,
combined with potential organizational inertia,
could lead to weaker or insignificant effects of
Dt on innovation, regardless of the period. The
negative relationship between Dt and break-
through innovation for non-SOEs in crisis peri-
ods further supports this argument, indicating
that these firms may not possess the resilience
or adaptability to capitalize on digital transfor-
mation, even in times of uncertainty. Therefore,
we hypothesize:

H3: Compared to non-SOEs, the positive
impact of Dt on Bi is stronger in SOEs during
normal periods, but this effect is likely to be
disrupted during crises for SOEs.

Methodology

Sample and data
This study utilized a comprehensive and unique
dataset covering all A-share listed firms in Chi-
na from 2014 to 2024. Financial information
for the analysis was derived from the reputable
China Stock Market and Accounting Research
Database, known for its detailed and reliable fi-
nancial and accounting data on Chinese enter-
prises. Simultaneously, Dt-related terms were
meticulously identified from corporate annual
reports through text mining methodologies,
enabling an in-depth assessment of Dt activi-
ties across firms. To measure innovation output,
patent data were sourced from the Chinese Re-
search Data Services Database, ensuring precise
evaluation of firms’ innovation capabilities.

Several rigorous preprocessing steps were
applied to enhance the quality and robustness
of the dataset. First, financial institutions were
excluded from the sample. These firms oper-
ate under distinct governance structures and
financial performance frameworks compared to
non-financial companies, which could introduce
bias into the analysis. By excluding financial
firms, the study focuses on non-financial enter-
prises, where Dt and innovation dynamics are
more comparable. Second, firms placed under
“Special Treatment” (ST) status, meaning they
experienced consecutive losses over two years
and faced the risk of delisting, were removed.
These companies tend to have abnormal finan-
cial behaviors, which could skew the results and
lead to misinterpretation of the general trends
observed in healthier firms.

In addition, data reliability was a key con-
sideration. Therefore, firms with incomplete
or missing financial, patent, or Dt-related data
were systematically excluded from the analysis.
This step ensured that the dataset used for em-
pirical testing was as complete as possible, mini-
mizing the impact of data gaps that could distort
the findings. Moreover, to deal with potential
biases arising from outliers in the financial data,
all continuous variables were winsorized at the
1st and 99th percentiles.

Variable measurement and estimations
techniques

Dependent variable

The dependent variable in this study is break-
through innovation, which is measured using
patent-related activities. Consistent with the
approach of [34], Bi is quantified as the natu-
ral logarithm of one plus the total number of
invention patents applied for by the firm each
year. This method of measurement captures
a firm’s efforts to engage in innovative activi-
ties, particularly those aimed at developing
new, groundbreaking technologies. Invention
patents, as opposed to utility or design patents,
provide a more stringent measure of innova-
tion because they reflect higher levels of nov-
elty and technological advancement. By taking
the natural logarithm, we address potential
skewness in the patent count data, ensuring
that firms with very high or very low numbers
of patent applications do not disproportionate-
ly influence the results.

Independent variable

The independent variable in this research is
digital transformation (Dt). Since the text in
annual reports reflects a firm’s strategic orien-
tation, examining these reports provides valu-
able insights into the firm’s emphasis on digital
transformation [35]. Following the method-
ology of Tu and He (2022) [36, 37], this study
employs a Python-based crawler to develop the
digital transformation metric. The process in-
volves several stages: first, seed terms associ-
ated with Dt, such as “digital technology,” “in-
formation technology,” “big data,” and “cloud
computing,” are selected. Python’s Jieba and
Re modules are then used to extract relevant
text, which is subsequently cleaned, matched,
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and analyzed for frequency. The corpus for this
study is generated through word segmentation
and the removal of stop words. Machine learn-
ing, specifically the word2vec model, is applied
to this corpus to generate word vectors and
calculate similarities between terms, thereby
identifying semantically related words. Using
a seed word dictionary, the frequency of these
keywords is determined. Due to the typical
right-skewed nature of this data, the keyword
frequencies are log-transformed (LN) with an
addition of one (LN (keyword frequency +1))
to evaluate the degree of Dt among Chinese A-
share listed companies.

Control variables

To address potential confounding factors in-
fluencing breakthrough innovation, this study
incorporates a comprehensive set of control
variables. These variables are selected based
on their relevance to innovation performance
in prior literature. Firm Size (Fs), measured as
the logarithm of total assets, accounts for the
scale of a company and its potential to sup-
port innovation activities. Firm Age (Fa), cal-
culated as the natural logarithm of the number
of years since establishment plus one, reflects
the maturity and experience of the firm. Fi-
nancial Leverage (Lev), defined as the ratio of
total debts to total assets, captures the firm’s
financial structure and risk profile. Return
on Assets (Roa), represented by net income
divided by total assets, provides insight into
the firm’s profitability and efficiency in utiliz-
ing resources. Sales Growth (Gr), measured by
the year-over-year change in operating income,
indicates the firm’s market performance and
growth trajectory. Board Size (Bs), expressed
as the logarithm of the number of board di-
rectors, serves as a proxy for governance and
decision-making capacity. Ownership Con-
centration (To), represented by the percent-
age of shares held by the largest shareholder,
reflects the degree of control exerted by ma-
jor stakeholders, which may influence strate-
gic innovation decisions. Finally, Institutional
Ownership (In), represented by the percentage
of shares held by institutional investors, is in-
cluded to account for the influence of institu-
tional investors on a firm’s innovation strategy
and decision-making process.

Estimations techniques
The following equation is used to estimate H1
and H3:

Bi,, =0, +o, Dt + o, Fs;  +osFa;, +
+oyLev,, +0sRoa; , +0,,Gr., + 01, Bs; , +

+agTo;, + 04 ln;  + Year + Firm+e. (1)
In the model specification, o, represents the
intercept term, while o, —a, denote the coef-
ficients associated with the respective inde-
pendent and control variables, which are to be
estimated through regression analysis. This
study incorporates dummy variables to control
for both year and firm fixed effects, represented
by Year and Firm, respectively. These fixed ef-
fects account for time-invariant characteristics
specific to each firm and temporal factors that
could influence the results across different years.
The error term, €, captures unobserved factors
that may affect the dependent variable. The sub-
script iii refers to the cross-sectional dimension,
indicating individual firms, while t denotes the
time-series dimension, representing different
periods over which the data are observed.

Findings

Descriptive statistics
and correlation matrix
The descriptive statistics presented in Table 1
provide a comprehensive overview of the key
variables utilized in this study. The dataset
comprises 39,440 observations, offering a broad
range of data points across different variables.

Starting with the dependent variables, break-
through innovation (Bi and Bia) both exhibit
considerable variability. Bi, representing the
natural logarithm of one plus the total number
of invention patent applications, has a mean of
1.198, with a standard deviation of 1.353. The
range of values for Bi spans from 0 to 5.609, re-
flecting substantial differences in patenting ac-
tivities across firms. A similar pattern is seen for
Bia, which represents the natural logarithm of
one plus the total number of granted invention
patents. The mean value of Bia is 0.851, with
a standard deviation of 1.110, further illustrat-
ing the varied innovation outputs among firms.
The discrepancy between Bi and Bia highlights
the gap between innovation efforts (applica-
tions) and realized outcomes (grants), reinforc-
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Table 1
Descriptive statistics
Variables Count Mean Sd Min Max
Bi 39440 1.198 1.353 0.000 5.609
Bia 39440 0.851 1.110 0.000 4.970
Dt 39440 1.724 1.412 0.000 5.056
Fs 39440 22.259 1.309 19.630 26.452
Fa 39440 2.065 0.957 0.000 3.466
Lev 39440 0.410 0.205 0.049 0.935
Roa 39440 0.037 0.069 -0.375 0.255
Gr 39440 0.133 0.375 -0.654 3.808
Bs 39440 2.099 0.197 1.609 2.708
To 39440 0.332 0.147 0.074 0.757
In 39440 0.419 0.249 0.001 0.920
Source: Calculated by authors.
Table 2
Pearson correlation
umber @) @) © *) (5) ©® | @] ® | O |0
Variables Bi Dt Fs Fa Lev Roa Gr Bs To In
(1) 1.000
(2) 0.165™* 1.000
(3) 0.077** 0.026™* 1.000
4) -0.172* -0.039" | 0.465"* | 1.000
(5) -0.054™* -0.036™" | 0.489*** | 0.379*** | 1.000
(6) 0.128™ -0.048™* | 0.005 |-0.254"**|-0.369"**| 1.000
(7) 0.027** -0.002 | 0.038** |-0.071***| 0.026™* | 0.266™* | 1.000
(8) 0.016™* -0.056™ | 0.271** | 0.162*** | 0.139*** | 0.014™ | 0.006 | 1.000
9) -0.015" -0.117*** | 0.171*** | -0.083*** | 0.015*** | 0.171*** | 0.004 | 0.010** | 1.000

Source: Calculated by authors.

* *%

Note: significance levels are represented by asterisks: %,
respectively.

ing the need to analyze both dimensions of in-
novation.

Turning to the key independent variable, Dt,
the data show significant heterogeneity in the
adoption of digital technologies across firms.
The mean value of Dt is 1.724, with a standard
deviation of 1.412, indicating that while some
firms have embraced digital technologies more
extensively, others are still in the early stages
of transformation. The values of Dt range from

,and *** correspond to p-values less than 0.1,0.05,and 0.01,

0 to 5.056, suggesting varied digital strategies
and capabilities among firms.

For the control variables, the firms in the
sample exhibit an average firm size (Fs) of
22.259, measured as the natural logarithm of to-
tal assets, and an average firm age (Fa) of 2.065
years. The financial leverage (Lev) has a mean
value of 0.410. The return on assets (Roa) shows
a mean of 0.037, indicating relatively modest
profitability across the sample. The growth rate
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(Gr) has a mean of 0.133, suggesting that firms
experience moderate growth. The board size (Bs)
has an average value of 2.099, while ownership
concentration (To) is on average 0.332. Addi-
tionally, the institutional ownership (In) vari-
able, which represents the proportion of shares
owned by institutional investors, has a mean of
0.419 and a standard deviation of 0.249.

The correlation matrix in Table 2 shows the
relationships between the key variables in this
study. Notably, Bi and Dt are positively correlat-
ed (0.165***), suggesting that firms with higher
digital transformation levels tend to engage in
more breakthrough innovation. The correlation
between Bi and Fs is also positive (0.077%**),
indicating that larger firms are more likely to
engage in innovation activities. There is a nega-
tive relationship between Bi and Lev (-0.054***),
implying that firms with higher leverage may in-
vest less in breakthrough innovation. Dt is nega-
tively correlated with Fa (-0.039***), suggesting
that older firms might be slower to adopt digital
transformation strategies. Moreover, the correla-
tion between Dt and To is negative (-0.117%**),
suggesting that firms with higher ownership
concentration may be less likely to embrace
digital transformation. Overall, the coefficient
values are all less than 0.5, indicating no con-
cerns about multicollinearity in the model.

Analysis of benchmark regression

We begin our analysis by exploring the impact
of Dt on Bi using a panel data model that incor-
porates two-way fixed effects. This methodo-
logical approach allows us to control for both
firm-specific unobservable heterogeneity and
time-specific macroeconomic shocks, thereby
providing more reliable estimates of the re-
lationship between Dt and Bi. The regression
outcomes are summarized in Table 3.

In columns (1) and (2) of Table 3, we present
models where Bi serves as the dependent varia-
ble. These columns reveal a significantly positive
effect of Dt on Bi, regardless of whether control
variables are included. Specifically, Dt has a co-
efficient of 0.019 in the model without control
variables (column 1) and 0.012 in the model with
control variables (column 2), both significant at
the 1% and 5% levels, respectively.

From a theoretical perspective, these find-
ings are consistent with the resource-based

view, which suggests that Dt enhances firms’
ability to acquire, process, and utilize informa-
tion resources, thereby improving innovation
efficiency and supporting complex knowledge
recombination processes required for Bi [38].
Digital technologies can reduce information
asymmetry, enhance cross-functional collabo-
ration, and improve the quality of R&D deci-
sions, ultimately strengthening firms’ long-
term innovation capacity [39]. Therefore, the
results provide empirical support for Hypoth-
esis 1.

In columns (3) and (4), we extend our in-
vestigation to the non-crisis period to evalu-
ate whether the positive influence of Dt on Bi
persists under relatively stable external condi-
tions. The results continue to show positive and
statistically significant coefficients for Dt, with
a coefficient of 0.016 in column (3) and 0.013 in
column (4), both significant at the 5% and 10%
levels, respectively.

These results further reinforce the theoreti-
cal argument that Dt serves as a strategic capa-
bility that enhances firms’ ability to sense and
exploit innovation opportunities when external
environments are relatively stable. Under such
conditions, firms are more willing to allocate
digital resources toward exploratory innovation
activities, which is consistent with the long-
term innovation investment logic suggested by
the innovation incentive [40].

However, when we shift focus to the sample
period encompassing the global health crisis
of 2020-2021 (In-Crisis, columns 5 and 6), the
effect of Dt on Bi becomes statistically insignifi-
cant. The coefficients for Dt in columns (5) and
(6) are —0.020 and -0.022, respectively, neither
of which is statistically significant.

Importantly, these crisis-period results can
also be interpreted within the theoretical frame-
work of AT and RDT when combined with the
logic of BST, rather than contradicting these
core theoretical predictions. BST suggests that
rare, extreme, and highly unpredictable events
can fundamentally disrupt existing organiza-
tional decision-making patterns and resource
allocation structures.

From an AT perspective, Black Swan-type
crisis events significantly intensify short-term
performance pressure and managerial risk aver-
sion. Under such extreme uncertainty, managers

46

rbes.fa.ru



The Shifting Influence of Digital Transformation on Breakthrough Innovation in China

Table 3
Benchmark results
Column 1) (2) () ) () (6)
number
Type Full Full No-Crisis No-Crisis In-Crisis In-Crisis
Variables Bi Bi Bi Bi Bi Bi
Dt 0.019™ 0.012* 0.016™ 0.013* -0.020 -0.022
(0.01) (0.01) (0.01) (0.01) (0.02) (0.02)
Fs 0.112** 0.114** 0.205*
(0.01) (0.01) (0.06)
Fa -0.010 -0.025 0.064
(0.01) (0.02) (0.07)
Lev -0.126" -0.132% -0.129
(0.04) (0.05) (0.16)
Roa 0.263*** 0.312** -0.031
(0.08) (0.09) (0.20)
Gr -0.015 -0.015 -0.060*
(0.01) (0.01) (0.02)
Bs -0.061 -0.077* 0.043
(0.04) (0.05) (0.11)
To 0.223* 0.252** 0.738*
(0.08) (0.09) (0.33)
In -0.098* -0.130* -0.092
(0.05) (0.06) (0.20)
_cons 1.165* -1.154* 1.110* -1.161* 1.336™* -3.617*
(0.01) (0.28) (0.01) (0.30) (0.04) (1.34)
Year-FE v v v v v v
Firm-FE v v v v v v
N 39370 39370 26189 31237 7432 7432
adj. R? 0.752 0.752 0.732 0.739 0.870 0.870
Source: Calculated by authors.
Note: robustness standard errors are displayed within brackets. Significance levels are denoted by ***, **,and * for 1%, 5%, and

10%, respectively.

are more likely to prioritize liquidity preser- may not fully translate into increased Bi invest-

vation, operational continuity, and short-term
survival over long-term exploratory innovation

ment during systemic crisis periods.
From a RDT perspective, Black swan events

investment, even when Dt capabilities are al- drastically increase uncertainty regarding the
ready in place. In this context, although Dt en- availability, reliability, and continuity of critical
hances transparency and monitoring efficiency, external resources. Even when digital technolo-

the governance benefits of digital transparency

gies improve internal coordination and infor-
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Table 4
Robustness checks
Column 1) 2) ©) (4) () (6) 7) (8) ©)
number
Type Full No-Crisis | ™ Full | No-Crisis | ™ Full | No-Crisis | ™
Crisis Crisis Crisis
Variables Bia Bia Bia Bi Bi Bi Bi Bi Bi
Dt 0.017** 0.021** | 0.017 | 0.013* | 0.013* | -0.020| 0.012** | 0.013* | -0.017
(0.01) (0.01) (0.02) (0.01) (0.01) (0.02) (0.01) (0.01) (0.01)
Controls v v v v v v v v v
Year-FE v v v v v v v v v
Firm-FE v v v v v v v v v
N 39370 31237 7432 39370 31237 7432 31258 24329 4918
adj.R? 0.718 0.719 0.836 0.753 0.739 0.870

Source: Calculated by authors.

Note: robustness standard errors are displayed within brackets. Significance levels are denoted by ***, **,and * for 1%, 5%, and

10%, respectively.

mation processing capabilities, firms may still
face severe constraints in accessing external fi-
nancing, technological knowledge spillovers, and
stable supply chain resources. This external re-
source disruption weakens firms’ ability to effec-
tively convert Dt investments into Bi outcomes.

Overall, our findings suggest that while Dt
generally enhances Bi under stable conditions,
its innovation effects are contingent upon ex-
ternal environmental stability. These findings
extend the existing literature by demonstrating
that Dt should be viewed as a context-dependent
strategic capability rather than a universally
innovation-enhancing factor. Consistent with
Wu et., al (2024) [41], Dt improves innovation-
related information transparency and invest-
ment disclosure efficiency, but our results
further suggest that the realization of these
benefits depends on macroeconomic and envi-
ronmental stability.

Robustness tests
To ensure the robustness and reliability of our
findings, we perform several robustness checks
using alternative specifications and methodol-
ogies. The results, presented in Table 4, confirm
the consistency of our primary findings under
different model assumptions.

First, we replace the dependent variable in
our analysis to test the robustness of the rela-

tionship between Dt and Bi. In columns (1), (2),
and (3), we use the number of granted invention
patents (Bia) instead of patent applications as
the measure of innovation. Given that granted
patents are considered a more authoritative in-
dicator of innovation due to their validation in
the patenting process, we find that the coef-
ficients for Dt remain positive and statistically
significant in columns (1) and (2). However, in
column (3), the relationship becomes statisti-
cally insignificant during crisis periods. This
variation in significance reinforces the robust-
ness of our results across different measures of
innovation.

Second, we introduce additional fixed effects
to further control for potential confounding
factors. In columns (4), (5), and (6), we include
industry, province, and city fixed effects in ad-
dition to firm and year fixed effects. This speci-
fication controls for unobserved heterogeneity
across industries, regions, and firms, and the
results remain consistent with our main findings.
The coefficients for Dt continue to demonstrate
significance, further validating our initial results.

Third, we substitute our regression method-
ology with a Poisson count model to test the
robustness of our results under a different esti-
mation method. Columns (7), (8), and (9) present
the results from this alternative approach, where
the dependent variable is modeled as a count
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E;’L;lstransformation and breakthrough innovation: SOEs vs. non-SOEs in normal and crisis periods
Ownership SOEs non-SOEs
Column number (1) (2) (3) (4)
Period No-Crisis In-Crisis No-Crisis In-Crisis
Variables Bia Bia Bia Bia
Dt 0.023*** -0.018 0.004 -0.023
(0.01) (0.03) (0.01) (0.02)
Controls v v v v
Year-FE v v v v
Firm-FE v v v v
N 20832 2270 27521 5162
adj.R? 0.769 0.907 0.747 0.849

Source: Calculated by authors.

Note: robustness standard errors are displayed within brackets. Significance levels are denoted by ***, **, and * for 1%, 5%, and

10%, respectively.

variable. Even with this different estimation
technique, the coefficients for Dt continue to
show similar patterns, confirming the stability
of the relationship between digital transforma-
tion and breakthrough innovation under varying
model specifications.

Heterogeneity analysis

We explore the differential effects of Dt on Bi
by comparing SOEs and non-SOEs. The results
presented in Table 5 reveal substantial differ-
ences in how Dt influences innovation across
these two types of firms, particularly under
normal and crisis conditions.

For SOEs, as shown in columns (1) and (2),
Dt has a significant positive effect on Bi dur-
ing normal periods (0.023***), suggesting that
digital transformation boosts the innovation
capabilities of SOEs. This positive relationship
could stem from the fact that SOEs often have
more stable access to resources and govern-
ment support, which enables them to effectively
adopt digital technologies and pursue innova-
tion. However, during crisis periods, the effect
reverses, with a negative and statistically insig-
nificant coefficient (-0.018, column 2). This may
indicate that the typical advantages of digital
transformation, such as enhanced transparency
and data-driven decision-making, are not as ef-

fectively utilized in times of crisis. One possible
explanation is that the unique characteristics of
SOEs, such as stronger government involvement
and more conservative decision-making, could
hinder their ability to adapt quickly in uncertain
conditions. In crisis situations, SOEs may pri-
oritize stability and risk-averse strategies over
the potential for innovation, thus diminishing
the positive impact of Dt on breakthrough in-
novation.

In contrast, for non-SOEs, the results in col-
umns (3) and (4) show weaker and statistically
insignificant relationships between Dt and Bi,
both during normal periods (0.004) and crisis
periods (-0.023). This suggests that non-SOEs
may not fully leverage the benefits of digital
transformation in driving innovation, regard-
less of the economic context. It is possible that
non-SOEs face more constraints in terms of re-
sources, access to advanced technologies, and
expertise, which limits their ability to adopt
and implement digital transformation effec-
tively. Furthermore, the negative effect during
the crisis suggests that non-SOEs may be more
vulnerable to external shocks, as they often lack
the financial buffers and institutional support
that SOEs benefit from. In times of crisis, these
firms may be forced to focus on short-term sur-
vival rather than long-term innovation, further
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weakening the impact of Dt on breakthrough
innovation.

These findings suggest that digital transforma-
tion has heterogeneous effects on breakthrough
innovation depending on the type of firm and
the economic context. SOEs benefit more from
Dt during normal times, but their ability to in-
novate is reduced during crises, potentially due
to their more conservative strategies and reliance
on government support. In contrast, non-SOEs
show a weaker response to Dt overall, possibly
due to limited resources and adaptability, and are
particularly vulnerable during crises.

Discussion

The results of this study underscore the trans-
formative potential of Dt in promoting Bi
within Chinese listed companies. Our analysis
reveals that, under stable conditions, Dt en-
hances Bi significantly, validating the idea that
digitalization can fundamentally improve inno-
vation processes. By enabling better access to
data, more efficient resource management, and
improved decision-making processes, Dt helps
firms increase their innovation output. This is
in line with existing literature that highlights
the role of digital tools in driving operational
efficiencies and enhancing corporate innova-
tion [41-51].

That said, the study also reveals a critical in-
sight: during crisis periods, the positive relation-
ship between Dt and Bi is disrupted. This dis-
ruption is particularly evident during the global
health crisis, where the usual benefits of digital
transformation were attenuated. Firms, especial-
ly those in the most affected sectors, struggled
to effectively leverage digital technologies to
sustain or accelerate their innovation activities.
The findings suggest that while digital transfor-
mation is a crucial driver of innovation in stable
environments, its effectiveness is contingent
upon the external environment’s stability. In
times of crisis, firms often shift their priorities
to focus on short-term survival, cutting back on
innovation activities and reducing the strategic
importance of digital transformation. This result
aligns with the Black swan theory, which pos-
its that rare and unpredictable events — such as
global crises — can disrupt even the most well-
established organizational processes, including
innovation [52].

The heterogeneity analysis adds further
complexity to our understanding of the digital
transformation-innovation relationship. Our re-
sults indicate that, during normal periods, SOEs
experience a significantly stronger positive im-
pact from Dt on Bi. This can likely be attributed
to the institutional advantages of SOEs, such as
greater access to resources, stable government
support, and more formalized governance struc-
tures. These factors enable SOEs to effectively
harness digital technologies and apply them to-
ward innovation [53, 54]. Additionally, the rela-
tively rigid and bureaucratic nature of SOEs may
also contribute to their ability to systematically
implement and monitor digital strategies, ensur-
ing that these technologies contribute meaning-
fully to breakthrough innovation [55-57].

On the other hand, during crisis periods, this
advantage seems to diminish. The increased
regulatory scrutiny, government intervention,
and a more cautious decision-making approach
often found in SOEs may hinder their ability to
quickly pivot or adapt to external shocks [58-60].
In contrast, non-SOEs show no significant im-
pact from Dt on breakthrough innovation, re-
gardless of whether conditions are normal or
crisis-driven. This suggests that non-SOEs face
significant challenges in implementing digi-
tal transformation strategies effectively. Their
limited access to resources, lack of institutional
support, and lower digital adoption rates might
prevent them from capitalizing on digital tech-
nologies to foster innovation. These findings are
consistent with previous research, which argues
that SOEs, due to their institutional backing and
resource availability, are better positioned to
implement successful digital strategies, while
non-SOEs often lack the necessary infrastruc-
ture and governance to do so [60-63].

Conclusion and implications
Drawing on a comprehensive dataset of Chinese
A-share listed companies spanning from 2014 to
2024, this study provides both theoretical and em-
pirical insights into the relationship between digi-
tal transformation and breakthrough innovation.
Our analysis reveals a positive correlation be-
tween Dt and Bi, confirming our initial hypothesis
that, under normal circumstances, digital trans-
formation significantly enhances firms’ ability to
achieve breakthrough innovation. However, our
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results also indicate that this positive influence
is notably reduced during times of crisis, such as
the global health crisis. This attenuation suggests
that while digital transformation generally fosters
innovation, its effectiveness is contingent upon
the broader external environment, and its ben-
efits can be undermined by significant disruptions.
Moreover, our heterogeneity analysis high-
lights important differences in the effects of
digital transformation on breakthrough inno-
vation between SOEs and non-SOEs. The results
show that Dt has a stronger positive impact
on innovation in SOEs during normal periods
compared to non-SOEs, emphasizing the role
of governance structures and resource access
in facilitating innovation. However, this effect
is attenuated or even reversed for SOEs during
crises, underscoring the vulnerability of even
well-resourced and structured firms in the face
of unexpected disruptions. In contrast, non-
SOEs show less significant impacts from Dt in
both normal and crisis periods, suggesting that
they may face greater challenges in leveraging
digital technologies for innovation due to re-
source constraints and structural limitations.
These findings have significant implications
for both theoretical frameworks and practical
applications. From a theoretical standpoint,
the positive association between Dt and Bi sup-
ports Agency Theory and Resource Dependence
Theory, illustrating how digital transformation
can reduce information asymmetry and improve
firms’ access to and utilization of external re-
sources, thereby enhancing their innovative
capabilities. However, the diminished impact
of Dt during the global health crisis, interpret-
ed through Black Swan Theory, highlights the
vulnerability of even robust digital strategies
to unforeseen and disruptive events. The het-
erogeneity observed between SOEs and non-
SOEs further suggests that the benefits of Dt
are not uniform across different firm types, and
that ownership structure plays a critical role in

determining the extent to which Dt can drive
innovation.

On the practical front, these results under-
score the importance for firms to develop re-
silient and adaptable digital strategies. While
digital transformation should be harnessed to
drive innovation, firms must also ensure their
strategies are flexible enough to respond to un-
foreseen crises. The reduction in the effective-
ness of Dt amid external shocks indicates that
firms need to proactively anticipate potential
resource constraints and shifts in priorities.
Specifically, SOEs should focus on balancing
government influence with innovation-driven
strategies, while non-SOEs may need to address
structural limitations and resource gaps to fully
capitalize on digital transformation. By adjust-
ing digital initiatives to address these challenges,
firms can better navigate volatile environments
and maintain their competitive edge.

Future research should examine how external
shocks influence the relationship between digi-
tal transformation and innovation, and explore
strategies that firms can adopt to mitigate these
disruptions. While this study focuses on Chinese
A-share listed companies, the applicability of
the findings to other countries or regions with
different institutional settings may be limited.
The sample’s specific focus on Chinese compa-
nies, particularly the emphasis on SOEs and their
unique governance structures, may not fully cap-
ture the dynamics of digital transformation in
firms from other markets. Understanding how
companies in different countries or industries
maintain innovation through digital transforma-
tion during crises will be crucial for sustaining
a competitive edge in today’s rapidly changing
and uncertain business environment. Future
studies could also explore how variations in in-
stitutional environments, regulatory frameworks,
and market conditions might influence the ef-
fectiveness of digital transformation in fostering
innovation across different geographical settings.
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OPUTMHAJIbHAS CTATbA

Ponb cTparernyeckom rubkocTu B obecnevyeHmum
ycronunuBomn 3pheKTMBHOCTU BUsHeca:
CUCTEMHDbIN NOAXOA K YNpaB/leHYeCKoOMyY
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3. CycaHa, 3. MypsaHuHrcapum, U.A. Cyanbiio, C. MaitaHrcapum
YHuepcutet Tpucaktn, xakapta, MHOOHE3US

AHHOTALMKA
Lenb: B MccnenoBaHnm Ulyyaetcs BAUSIHUE CUCTEM YCTOMUMBOIO YNPaBAEHYECKOro KOHTPOS U CUCTEM YCTOM-
YMBOTrO YNPaBIEHYECKOro yyeTa Ha YCTOMYMBbIE MOKa3aTenm 6u13Heca u dHaNNU3nNPYyeTCAa, OKa3blBAET JIN CTpaATETrN-
yeckast ’MOKOCTb Ha 3TW B3aMMOCBS3M. MiccnenoBaHue pacCMaTpMBaEeT npo6neMy 06yCJ'IOB)'IEHHOCTM BHYTPEHHUX
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MeXaHM3MOB YCTOMYMBOro Pa3BUTUS M JONTOCPOUHbIX pe3ynbTaToB 6M3HeCa B AMHAMUYHOM cpene. MeToabl:
B UCCNEN0BAHMM NPUMEHEH KONIMYECTBEHHBIM NMOAXOA C UCMOMb30BAaHUEM AAHHbIX, COBPaHHbIX C MOMOLLbIO
AHKETMPOBAHMS KOMMNAHWI, KOTUPYIOLWLMXCA Ha MHaoHe3uickon dpoHaoson bupxe (IDX). B BbiI6opky Bowin 265
3MUTEHTOB, KOTUPYHOLUMXCA Ha IDX 1 npeacTaBngowmx pasfiiyHble CEKTOpa C aKLLEHTOM Ha OpraHM3auMoHHbIe
NPAKTUKMK, CBSI3aHHbIE C YCTOMYMBOCTHIO M IPHEKTUBHOCTbIO. MiccnenoBaTenu MCNonb30Baau MOAENMPOBAHUE
CTPYKTYPHbIX YPAaBHEHWUI C MOMOLLbI CTAaTUCTMYECKOro NakeTa ANsg coumanbHbix Hayk (SPSS) ¢ aHannsom Mo-
MeHTHbIX CTPYKTYp (AMOS 22) nng npoBepku runotes, a Takxke TecTbl YyBCTBUTENbHOCTM M pacwmnpeHus. Pe-
3yNbTaTbl MOKA3bIBAIIT, YTO KaK CUCTEMbI YCTOMYMBOIO YNPaBIEHYECKOrO KOHTPOIS, TaK U CUCTEMbI YCTOMUYMBOIO
yNpaBieHYeCckoro yyeta 3Ha4yMTeNnbHO NOBbILIAKT NOKa3aTeNn yCTOMYMBOro pa3suTus busHeca. OpgHako cTpa-
Termyeckas rmbKoCTb He ABNSETCS MOAEPATOPOM 3TUX B3auMMOCBsA3ei. OrpaHMuYeHuna: pe3ynbraTbl UCCef0Ba-
HWMS OrpaHUYeHbl KOMMAHUAMU, KOTUPYHOLWMMUCSA Ha MHA0HE3MIACKON GOHA0BOM BUpKe, 1 MO3TOMY MOTYT ObITb
HEeNmpUMEHUMbI K KOMMAHUSM, He KOTUPYLLMMCS Ha Bupxe. B uccnenoBaHMu Takke He YYUTbIBANOCh BHeApe-
HWMEe KOHKPETHbIX MEXAYHapO4HbIX CTAaHAAPTOB YCTOMYMBOIO Pa3BUTUS, YTO OrPaHUUYMBAET MOHUMAHWUE MHHO-
BALLMOHHO OPUEHTUPOBAHHbBIX NPAKTUK YCTOMYMBOrO pa3BuTUS. Bknap: naHHOe nccnenoBaHMe BHOCUT BKNAA,
B IUTEPATYPY, UHTErPUPYS CTPATErMUYECKY MMOKOCTb B KOHLLEMLMIO YCTOWYMBOrO pa3BUTUS U MOAYEPKUBAS POJb
CUCTEM BHYTPEHHErO KOHTPONS U Byxrantepckoro yyeta. B HeM npeactaBneHbl aMNMpuyeckne AaHHbIe B KOH-
TEKCTe Pa3BMBAOLLMXCS PbIHKOB, M 0COH0E BHUMAHUE YAENSEeTCs CTPYKTYPHbIM, @ HE CTpaTernyeckum Gaktopam
YCTOMYMBOrO pa3BuTHs BU3Heca.

Knrouessie cnoea: yctoiiumBoe passutne bMsHeca; ctpatermyeckas rmbkocTb; CUCTEMA YCTOMYMBOIO YNpaBieH-
4eCKoro KOHTPONS; CMCTEMA YCTOMUYMBOIO yNpaBiieHYeckoro yyeTa; MHaoHe3uninckas poHaoBas bupxka; Teopus
CUTYaLMOHHOTO NOAX0AA
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sustainable business performance: A management control and accounting system approach. Review of Business
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1. Introduction

The current global business environment un-
derscores the growing demand from share-
holders to address environmental, social, and
governance (ESG) issues more comprehensive-
ly, considering this from an international per-
spective driven by pressure from public interest
institutions [1]. Socially responsible investing
(SRI) is about making a positive impact on so-
ciety and the world. Sustainability and sustain-
able development are concepts that have gained
global recognition and are used to address the
complex demands of increasing stakeholder
concerns about environmental and social is-
sues. The term ‘sustainable development’ was
popularized in 1987 by the Brundtland report,
which included the ‘classic’ definition of sus-
tainable development as development that
meets the needs of the present without com-
promising the ability of future generations to
meet their own needs [2]. The presence of these
sustainability standards can impact a compa-
ny’s financial standing. These initiatives often
require a commitment of financial resources for
the procurement of environmentally friendly
equipment, the launch of high-quality stand-
ards for products, and the development of safety
programmes [3].

The Indonesian government, through the
Ministry of Environment and Forestry (Ministry
of Environment and Forestry of the Republic of
Indonesia, hereinafter abbreviated KLHK), has
the authority to impose administrative, civil, and
criminal sanctions on any environmental pollu-
tion violators. Most recently, in June 2024, the
KLHK Air Pollution Control Task Force halted
the operational activities of three companies
suspected of causing air pollution. The energy
crisis is also a significant environmental issue.
Indonesia is vulnerable to an energy crisis due
to its large dependence on fossil fuels. Measuring
sustainable performance is an important issue
to enable effective sustainability management
[4, 5], as it can provide sustainable performance
indicators for planning actions [6], assessing
sustainability practices, conducting audits and
internal control [7].

Maximum sustainable performance can be
achieved when management accounting prac-
tices are implemented effectively. Therefore,
management accounting practices are a deter-
minant factor of sustainable performance. One of
the management accounting practices that can
affect sustainable performance is the sustain-
able management control system. Sustainable
management control systems are a relatively
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new construct and tend to be a largely neglected
area of research [8]. Herremans and Nazari [9]
emphasised that sustainable management con-
trol systems can ensure that sustainability prin-
ciples are integrated into business operational
practices. This will help organisations monitor
and manage their business activities, as well as
ensure compliance with environmental and so-
cial standards [10]. By implementing sustainable
practices, such as responsible sourcing, efficient
distribution, and waste reduction, organisations
can enhance business performance and mitigate
environmental impacts [11]. The empirical evi-
dence shows that sustainable management con-
trol systems have a positive and significant effect
on sustainable performance [12, 13].

Another management accounting practice
that affects sustainable performance is the sus-
tainable management accounting system. One
of the sustainability practices that involves or-
ganisational activities is the implementation of
a sustainable management accounting system,
which provides environmental information to
mitigate environmental problems and enhance
performance and sustainability. In this case, the
implementation of a sustainable management
accounting system can enhance management
accounting practices by providing valuable envi-
ronmental information and supporting organisa-
tions in managing and improving their perfor-
mance [14, 15].

The implementation of sustainable manage-
ment accounting systems enables companies to
derive positive benefits for the environment by
reducing environmental impacts and enhancing
environmental programmes and management,
ultimately leading to improved company per-
formance [16]. Empirical evidence shows that
sustainable management accounting systems
have a positive and significant effect on sustain-
able performance [17].

Various previous studies have empirically
proven the role of an intermediary (media-
tion or moderation) of agility in the relation-
ship between management control systems
and management accounting systems on firm
performance, namely, the relationship between
management control systems and firm perfor-
mance moderated by agility [18] and mediated
by agility [19, 20]. Meanwhile, the relationship
between management accounting systems and

firm performance, mediated or moderated by
agility, remains unclear.

This study aims to examine the effect of the
Sustainable Management Control System and
Sustainable Management Accounting System on
Sustainable Business Performance moderated
by Strategic Agility. The novelty of this study is
the development of management control sys-
tem measurements derived, which consists of
4 (four) dimensions, namely, diagnostic control,
interactive control, boundary systems, and belief
systems adopted from Simons’ Levers of Controls
(LoC) Framework and often known as traditional
management control systems. Measurement de-
velopment is carried out on the dimensions and
aspects of the indicator variable. The develop-
ment of measurements will focus on two addi-
tional dimensions: eco-performance measure-
ment and eco-budgeting.

2. Literature review

2.1. Contingency theory

Contingency theory employs a situational and
context-oriented approach that seeks to identi-
fy and develop functional relationships between
environmental variables, management, and
performance [21]. There is no single accounting
system that is suitable or the “best” manage-
ment control system for all organisations un-
der all circumstances; its design must depend
on the circumstances [22-24]. Related to this
research, contingency theory can provide an
appropriate framework for examining the rela-
tionship between the implementation of sus-
tainable management control systems and sus-
tainable management accounting systems, as
well as their impact on sustainable performance.

2.2. Sustainable business performance

Sustainable business performance is a meas-
ure of company performance that encompasses
economic, environmental, and social objectives
in the implementation of its business strate-
gies to protect and preserve the environment
and society while maximising market capitali-
sation [25]. Economic growth is a top priority
for most organisations and can be achieved
through effective inter-organisational infor-
mation systems, which lead to increased com-
pany capabilities. Economic performance helps
build an ecosystem for business process opera-
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tions and provides space to meet stakeholder
expectations [26].

2.3. Sustainable management control
system

A sustainable management control system ena-
bles top management to achieve strategic sus-
tainability goals by identifying and managing
threats and opportunities related to corporate
social responsibility strategies, as well as es-
tablishing risk management practices [27]. This
approach has a positive impact on sustainable
business performance [28]. Similar to the sus-
tainable management accounting system, better
information about environmental conditions
can help make more effective management de-
cisions, which in turn improve company perfor-
mance.

2.4. Sustainable management
accounting system

A sustainable management accounting system
was developed as a corrective innovation to ad-
dress the limitations of conventional manage-
ment accounting systems, which do not provide
accurate information on environmental cost
management. Through the adoption of a sus-
tainable management accounting system, com-
panies can measure financial and non-financial
environmental information beyond the usual
perspective that tends to combine environmen-
tal costs into overhead costs [29]. A measure-
ment of sustainable management accounting
systems was developed by Fuzi et al., which
consists of five dimensions: environmental
costs, environmental regulations, environmen-
tal safety, management commitments, and cus-
tomer focus.

2.5. Strategic agility

Strategic agility can be understood as a form of
dynamic capabilities [30] because it describes
a company’s ability to bring the right product
or service to the market at the right time, in
the right place, and at the right price [31]. Or-
ganisations that demonstrate agility will be bet-
ter able to adapt to external changes and cre-
ate value as a result [32]. Strategic agility can
enhance a company’s competitive quality and
responsiveness to environmental changes, ulti-
mately improving its overall performance [33].

2.6. Hypotheses development

A management control system is a system
that collects and uses information to evaluate
the performance of various organisational re-
sources — human, physical, financial, and the
organisation as a whole — by considering the
organisation’s strategy. The implementation of
sustainable management control system prac-
tices can ensure the integration of sustainabil-
ity principles into supply chain management
(SCM) practices, which will help organisations
monitor and manage their business activi-
ties, ensuring compliance with environmental
and social standards. Several previous studies,
including [34], empirically demonstrate that
a sustainable management control system has
a positive impact on sustainable business per-
formance. Based on these various explanations,
the formulation of the hypothesis that can be
built is:

H1: Sustainable Management Control Sys-
tem has a positive effect on Sustainable Business
Performance.

A sustainable management accounting system
is a new and innovative concept that extends the
conventional management accounting system.
A sustainable management accounting system
can be defined as the identification, allocation,
creation, and use of physical and monetary in-
formation to support business decision-making
that drives sustainable business development
[36]. Various previous studies, such as [35-37],
empirically demonstrate that a sustainable man-
agement accounting system has a positive impact
on sustainable business performance. Based on
the various explanations provided, the following
hypothesis can be formulated:

H2: Sustainable Management Accounting
System has a positive effect on Sustainable Busi-
ness Performance.

Strategic agility is defined as an organiza-
tion’s ability to swiftly and effectively respond
to changes in the external environment by rea-
ligning its internal resources and capabilities.
This dynamic capability enables firms to enhance
market share, improve financial performance,
and increase overall productivity. Empirical evi-
dence from [34] confirms the positive impact of
strategic agility on firm performance. Concur-
rently, the implementation of sustainable man-
agement control systems (SMCS) has been shown
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to contribute positively to sustainable business
performance [38]. Building upon these findings,
it is hypothesised that strategic agility may play
a moderating role in the relationship between
SMCS and sustainable business performance.
Based on these various explanations, the for-
mulation of the hypothesis that can be built is:

H3: Strategic agility strengthens the influ-
ence of sustainable management control systems
on sustainable business performance.

The Sustainable Management Accounting
System (SMAS) plays a critical role in enhanc-
ing resource efficiency, reducing environmental
impact, and mitigating risks to support improved
managerial performance. Given the rapidly
changing business environment, organizations
must develop strategic agility to adapt effectively.
This capability allows firms to align SMAS imple-
mentation with internal conditions and optimize
resource use, thereby increasing operational ef-
ficiency. Empirical studies confirm that strategic
agility positively influences firm performance.
Accordingly, effective SMAS adoption is expected
to improve sustainable business performance,
particularly when moderated by high levels of
strategic agility. This is consistent with prior
research demonstrating the positive impact of
SMAS on sustainable business outcomes [39].
Based on these various explanations, the for-
mulation of the hypothesis that can be built is:

H4: Strategic agility strengthens the influ-
ence of sustainable management accounting
systems on sustainable business performance.

3. Research methodology
The data analysis technique employed in this
study utilises covariance-based structural equa-
tion modelling (CB-SEM) analysis conducted us-
ing the AMOS program. Moderated regression
analysis (MRA) was employed to test the hypoth-
esis estimated by the SEM method. The primary
data used in this study was obtained through
a questionnaire instrument. This questionnaire
was distributed and completed by business ac-
tors engaged in various types of companies list-
ed on the Indonesia Stock Exchange (IDX) across
different regions and sectors in Indonesia. The
calculation of the minimum number of samples
is 10 times the number of the largest indica-
tors of each variable (construct), whereas, for
the maximum likelihood estimation technique,

the range of the number of samples is 100-200
samples [40, 41]. This study used a sample of 265
respondents from various types of companies
listed on the Indonesia Stock Exchange (IDX)
across different regions and sectors in Indone-
sia. In addition, this analysis employs descriptive
statistics, which are useful tools for analysing
data using existing samples without the inten-
tion of drawing generally applicable conclusions
or making broad generalisations. The design for
this study employs a quantitative approach, a re-
search method grounded in the philosophy of
positivism, which involves collecting data using
research instruments and analysing quantita-
tive data to test the established hypothesis [42].
Meanwhile, the type of research conducted in
this study is causal associative research, which
aims to analyse the relationship between one
or several variables and other variables or how
a variable (independent variable) affects anoth-
er variable (dependent variable). The regression
model equation formed is as follows:

SBP = a.+ B,DC + B,IC + B.BoS + B,BeS + B.EPM +
+B.EB + B7CSR + B8OC + BIOL + .

Description:

DC — Diagnostic control;
IC-Interactive control;

BoS — Boundary systems;

BeS — Belief systems;

EPM — Eco-performance measurement;
EB — Eco-budgeting;

SBP — Sustainable Business Performance.
Variable Control:

CSR — Corporate Social Responsibility;
OC — Organisation culture;

OL — Organisation learning.

3.1. Operationalisation of variables
Operational variable tables are used to define
research variables concretely and measurably,
thus facilitating the data collection process. In
Table 1, each variable is broken down into indi-
cators, sub-indicators, measuring instruments,
and measurement scales.

Measuring variables in a sustainable manage-
ment control system (SMCS) requires a multi-
dimensional approach that focuses not only on
financial aspects but also integrates sustainabil-
ity principles into the core of the control process.
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Table 1

Measurement of sustainable management control system variables

control (I1C)

Dimension Indicator

Diagnostic | The company has identified critical (important) performance variables for the company (DC1)

contrloé (DC) The company has set targets for performance variables that are critical (important) for the

[18] company (DC2)

The company monitors progress in achieving critical (important) performance targets for the
company (DC3)
The company corrects deviations from the company’s established critical performance targets (DC4)
The company always reviews important areas of the company’s critical performance that have
been determined (DC5)

Interactive | Companies often provide recurring agendas for top management and subordinate activities (IC1)

Companies often provide recurring agendas for subordinate activities (1C2)

Companies often provide a means for debating the underlying data, assumptions, and action
plans (IC3)

The company’s attention is focused on strategies with uncertain environmental conditions (1C4)

The company encourages and facilitates dialogue and information sharing with subordinates (IC5)

Boundary
systems (BOS)

The company has a code of ethics to define appropriate and inappropriate behaviour (BOS1)

The company already has guidelines that define specific areas for, or boundaries for, opportunity
seeking and experimentation (BOS2)

The company always actively communicates regarding risks and activities to avoid (BOS3)

The company imposes sanctions if involved in risks and activities outside the organization’s
guidelines (BOS4)

Belief
systems (BES)

The company has formulated values, goals and directions in a formal document (BES1)

The company always actively communicates about core values (BES2)

The company has made a formal statement to create a commitment to the long-term vision
(BES3)

The company has made a formal statement of core values to motivate and guide subordinates
in seeking new opportunities (BES4)

Eco- The company monitors internal compliance with environmental policies and regulations (EPM1)
performance The company provides environmental performance data for internal decision-making (EPM2)
measurement

(EPM). Management motivates all employees for continuous improvement of environmental
ISO 14001 |performance (EPM3)
(NO‘A/glty)* The company provides environmental performance data for external reporting (EPM4)
[(43] The company carries out environmental responsibilities by providing training to employees
ISO 14001 (EPM5)
The company carries out periodic environmental audits related to the Environmental
Management System ISO 14001 (EPM®6)
Eco- Corporate budgeting details environmental costs (costs related to managing environmental
budgeting |impacts, such as waste treatment costs, emission reductions, and environmental impact
(EB).1SO remediation) (EB1)
(Nf)?/ggci)** Company budgeting includes investment in environmentally friendly technologies (EB2)

Company budgeting includes revenue from recycled waste or residual materials (EB3)

Company budgeting includes energy savings ISO 50001 (EB4)

Source: Developed by the authors.

*1SO 14001. Environmental management systems. 2015. ** ISO 50001. Energy management. 2018.
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Table 2

Measurement of sustainable management accounting system variables

Dimension

Indicator

Environmental

Management allocates environmental-related costs to production processes (SMAS 1)

cost

Management improves environmental cost management (SMAS 2)

Environmental

Management complies with environmental regulations (SMAS 3)

regulation

Management is committed to environmental regulations (SMAS 4)

Environmental

Management complies with procedures for creating environmental safety (SMAS 5)

safety

Management provides environmental safety requirements (SMAS 6)
Management Management is committed to supporting environmental management (SMAS 7)
commitment

Management is committed to involving environmental decision-making (SMAS 8)

Customer focus

Management encourages environmentally friendly practices to customers (SMAS 9)

Management is committed to providing value to customers (SMAS 10)

Source: Developed by the authors.

This framework can be described through four
key elements, namely: Diagnostic Control that
monitors environmental performance against
established targets to ensure accountability;
Boundary Systems that establish clear limits,
rules, and codes of conduct to prevent environ-
mentally and socially detrimental practices; Be-
lief Systems that establish and communicate the
company’s core values related to sustainability
commitments to inspire and direct organizational
behavior; and specific instruments such as Eco-
performance Measurement and Eco-budgeting
that technically allocate resources (budgets) and
evaluate performance results based on measur-
able environmental indicators. Thus, these four
pillars complement each other to create a dy-
namic control system, capable of driving strategic
initiatives while ensuring the company’s opera-
tions remain within the corridor of economic, so-
cial, and environmental responsibility.

Table 2 shows the sustainable management
accounting system indicator based on previous
research which will be included in the question-
naire.

Table 3 shows the Strategic Agility (SA) indi-
cator based on previous research which will be
included in the questionnaire.

Table 4 shows the Sustainable Business Per-
formance indicator based on previous research
which will be included in the questionnaire.

4. Results
4.1. Descriptive statistics
The purpose of descriptive statistics is to pre-
sent, summarise, and describe a set of data. This
allows the main characteristics of the data to be
easily understood without drawing conclusions
that go beyond the data itself. Table 5 shows the
descriptive statistics for this study.

According to the results shown in Table 5 of
descriptive statistical testing, it is evident that
the average value for all variables falls within the
agreed category. The standard deviation value of
all variables is below the average value, which
means that the data is normally distributed.

Validity testing is used to measure the ac-
curacy and precision of a research instrument
in measuring what it is supposed to measure.
Meanwhile, reliability testing is used to assess
the consistency and stability of the instrument,
so that the measurement results can be trusted
and reliable when repeated under the same con-
ditions. Table 6 shows the results of the validity
and reliability tests for this study.

The validity testing shown in Table 6 indi-
cates that the loading factor meets all the re-
quirements, as it is above 0.4. Likewise, construct
reliability should be above 0.7 and variance ex-
tracted should be above 0.5. The test results
show a value of 0.850. It means that a sustain-
able management control system, a sustainable
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Table 3
Strategic agility variable measurement

Dimension

Indicator

Sensing agility

The company can detect changes in customer preferences (SA 1)

The company can detect changes in competitor movements (SA 2)

The company can detect technological changes (SA 3)

Decision making

The company can create action plans to meet customer needs (SA 4)

agility

The company can create action plans to react to competitors’ strategic moves (SA 5)

The company can make action plans related to the use of new technology (SA 6)

Acting agility

The company can modify/restructure the production process in a timely manner (SA 7)

The company can introduce new products at the right time (SA 8)

The company can adopt new technologies at the right time (SA 9)

Source: Developed by the authors.

Table 4

Measurement of sustainable business performance variables

Dimension

Indicator

Economic performance [44]

The company has experienced annual profit growth since the implementation
of the sustainability program (SBP 1)

The company has experienced an increase in market share and reputation
since the implementation of the sustainability program (SBP 2)

Companies reduce energy usage costs (SBP 3)

Environmental performance

Companies reduce the risk of environmental accidents (SBP 4)

[45]

The company produces little waste and emissions (SBP 5)

The intensity of company activities to protect the natural environment is
increasing (such as nature conservation activities, tree planting, etc.) (SBP 6)

Social performance

The company carries out community economic development activities (SBP 7)

Companies improve community health and safety (SBP 8)

Companies are encouraged to involve the local workforce (SBP 9)

Source: Developed by the authors.

management accounting system, strategic agility,
and strategic agility moderation have an 85% ef-
fect on sustainable business performance, while
other factors influence the remaining factors.

Hypothesis testing is used to verify the valid-
ity of a statement or tentative assumption (hy-
pothesis) regarding a population based on sam-
ple data. This allows researchers to objectively
decide whether to accept or reject a hypothesis
based on statistical evidence. Table 7 shows the
results of the hypothesis testing calculated using
the equation:

SBP = ,SMCS + B,SMAS + ,SMCS x SA +
+ B,SMASxSA + B.OC + B,OL.

The results of the hypothesis testing in Table 7
show that the sustainable management control
system has a positive effect on sustainable busi-
ness performance, the sustainable management
accounting system has a positive effect on sus-
tainable business performance, the moderation
of strategic agility and the sustainable manage-
ment control system is proven not to moderate,
and the moderation of strategic agility and the
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Table 5
Descriptive statistics
Stats. SMCS SMAS SA SBP oc oL
Mean 4951 5.178 4.925 4.888 4,793 4.837
Stdev 0.700 0.755 0.870 0.815 0.937 1.125
Min 1.708 1.200 1.111 1.667 1.333 1.000
Max 6.000 6.000 6.000 6.000 6.000 6.000
Source: Developed by the authors.
sustainable management accounting system is Table 6
proven not to moderate_ Val/dlty and I’E'l/ablllty test results
Sensitivity tests are used to measure the ex- . . Std | Construct | Variance
tent to which the results of a model or analysis | Variable | Indicator || - i 0 | peliability | Extracted
change when key assumptions or input variables SMCS | SMCS1 | 0.790 0.920 0.660
are changed. The goal is to assess the robustness SMCS2 | 0728
of research findings and identify which param- smcss | 0857
eters most influence the final results. Table 8 .
shows the results of the sensitivity test calcu- SMES4 | 0.890
lated using the equation: SMCS5 | 0893
SMCS6 0.693
SBP = BISMCS + BZSMAS + BBSMCS*SA + SMAS SMAS.1 0.761 0.938 0.751
+B,SMAS x SA + B,OC + B,OL. SMAS.2 | 0.873
SMAS.3 0.906
The results of the sensitivity test show that SMAS4 | 0.920
‘Fhe coefficient of determination is 84.9%, which SMASS | 0864
is lower than that of the ﬁrst model, at 85%. It <BP <BPL 0781 0887 0723
means that the model using novelty provides
better results. >BP.2 0-895
Table 9 presents the results of the expansion SBP3 0.871
test using path analysis to examine the effects SA SA1 0.905 0.941 0.841
of eight predictor variables on Systolic Blood SA.2 0.950
Pressure (SBP). The results show that the model SA.3 0.895
explains a substantial proportion of the vari- ocC 0C1 0.864 0.839 0.636
ance in SBP, with an R? value of 0.693, indicat- 0C2 0.826
ing th.at 69.3% of the vgriability .in SBP .is jointly 0C3 0693
.explamed by thg predictor variables included oL oLl 0.882 0912 0776
in the model. This suggests that the model has oL 0.8%6
strong explanatory and predictive power. i
As shown in Table 9, only two variables dem- OL3 0.922

onstrate statistically significant effects on SBP at
the 5% significance level. Economic Budget (Eco_
Budg) has a positive and significant effect on
SBP (B =0.263, p =0.006), indicating that higher
economic budget allocation is associated with an
increase in SBP. Similarly, Organisational Com-
mitment (OC) also shows a significant positive
effect on SBP (§ = 0.201, p = 0.012), suggesting
that stronger organizational commitment con-
tributes to higher SBP levels.

Source: Developed by the authors.

The Diagnostic Control (Diag_Control) vari-
able exhibits a marginal effect on SBP (3 = 0.164,
p = 0.067), indicating a tendency toward signifi-
cance, although it does not meet the conventional
0.05 threshold. In contrast, the remaining vari-
ables — Internal Control (Int_Control), Boundary
System (Bound_Sys), Belief System (Belief Sys),
Economic Performance Measurement (Eco PM),
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Table 7
Hypothesis test results
Variable Used in Indicator Estimate S.E. CR. P (1-tailed) Results

SBP <—- SMCS 0.296 0.136 2.179 0.015 Accepted
SBP <—- SMAS 0.464 0.094 4.940 0.000 Accepted
SBP <—- SA 0.268 0.085 3.161 0.001
SBP <—- ocC -0.016 0.107 -0.154 0.439
SBP <—- oL 0.025 0.062 0.402 0.344
SBP <—- SMCS x SA 0.000 0.001 0.746 0.228 Reject
SBP <—- SMAS x SA 0.001 0.001 0.911 0.181 Reject

Description: SBP (Sustainable Business Performance), SA (Strategic Agility), SMCS (Sustainable Management Control Systems),
SMAS (Sustainable Management Accounting System), OC (Organization Culture), OL (Organization Learning).

Source: Developed by the authors.
Note: ™, **, *** significant at 10%, 5%, and 1%, respectively.

Table 8
Sensitivity test results
Influence of Variables Model 1 (Novelty) Model 2 (Without Novelty)
Estimate P (1-tailed) Estimate P (1-tailed)
SBP <—- SA 0,268 0,001*** 0,251 0,002***
SBP <—- SMCS 0,296 0,015* 0,187 0,051~
SBP <—- SMAS 0,464 0,000*** 0,536 0,000***
SBP <—- SAxSMCS 0,000 0,228 0,001 0,123
SBP <—- SAxSMAS 0,001 0,181 0,001 0,031~
SBP <—- ocC -0,016 0,439 -0,033 0,381
SBP <—- oL 0,025 0,344 0,041 0,252
R? 0.850 0.849

Description: SBP (Sustainable Business Performance), SA (Strategic Agility), SMCS (Sustainable Management Control Systems),
SMAS (Sustainable Management Accounting System), OC (Organization Culture), OL (Organization Learning).

Source: Developed by the authors.
Note: *,**, *** significant at 10%, 5%, and 1%, respectively.

and Organizational Learning (OL) — do not show
statistically significant effects, as their p-values
exceed 0.05. This indicates that, within this model,
these variables do not significantly predict SBP.
Based on the breakdown of the dimensions
of the sustainable management control system
variables, the test results indicate that diag-
nostic control has a positive impact on sustain-
able business performance, followed by the Eco
Budgeting dimension, which is a notable novelty
in this study. With a determination coefficient
value of 69.3%, this shows a strong influence.

5. Discussion
5.1. The influence of sustainable
management control systems
on sustainable business performance
The results of this study empirically show that
the sustainable management control system
(SMCS) has a positive effect on sustainable busi-
ness performance (SBP). This finding provides
evidence that the implementation of a manage-
ment control system that integrates sustaina-
bility principles plays a crucial role in driving
sustainable business performance. Integrating
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Table 9
Expansion test results
Variable Used in Indicator Estimate S.E. C.R. P Results
SBP <—- Diag_Control 0.164 0.109 1.503 0.067 Accepted
SBP <—- Int_Control -0.095 0.18 -0.528 0.299 Reject
SBP <—- Bound_Sys -0.127 0.309 -0.412 0.340 Reject
SBP <—- Belief Sys 0.336 0.335 1.002 0.158 Reject
SBP <—- Eco_ PM 0.234 0.259 0.900 0.184 Reject
SBP <—- Eco_Budg 0.263 0.105 2.507 0.006 Accepted
SBP <—- ocC 0.201 0.089 2.251 0.012
SBP <—- oL 0.069 0.065 1.067 0.143
R? 0.693

Source: Developed by the authors.

sustainability dimensions into the manage-
ment control system, especially through belief
systems and interactive controls, can increase
an organisation’s effectiveness in responding to
sustainability issues. They highlight that an in-
teractive control system approach can encour-
age higher managerial involvement and create
alignment between strategic and operational
objectives. Likewise, found that SMCS, which
aligns with sustainability values, contributes
positively to company performance, including
the reduction of manipulative practices such
as real earnings management. In the context of
the manufacturing sector, it also demonstrated
that management control that emphasises non-
financial aspects and sustainability dynamics
can significantly enhance process efficiency and
reduce environmental impacts [46, 47].
Theoretically, these results align with the
management control systems (MCS) framework
proposed by Florencio et al., where SMCS func-
tions not only as a monitoring tool but also as
a strategic instrument that influences organisa-
tional behaviour to align with long-term goals,
including sustainability. [21] further empha-
sised that the use of interactive control systems
through open communication, organisational
learning, and innovation is a crucial element in
the context of a complex and dynamic business
environment, such as sustainability [48]. From
the Resource-Based View (RBV) perspective
[49], SMCS can be viewed as a strategic resource
that has the characteristics of being valuable,

rare, inimitable, and non-substitutable. When
implemented effectively and integrated into
a company’s sustainability strategy, SMCS can
become a competitive advantage that is diffi-
cult for competitors to imitate. These findings
indicate that integrating sustainability values
into the control system plays a crucial role in
reconciling control structures with sustainable
business performance outcomes. That also dis-
tinguishes the results of this study from those
of [50], which show that SMCS has no significant
impact on performance unless it is accompanied
by the integration of sustainability culture into
business processes.

From the perspective of contingency theory,
the effectiveness of a control system is highly de-
pendent on the suitability of the system’s char-
acteristics in the internal and external context of
the organisation. In this study, the effectiveness
of SMCS is reflected in its ability to align with
the company’s organisational structure, strat-
egy, and values. Research supports this finding,
emphasising that the success of implementing
a sustainability control system is highly depend-
ent on top management involvement, organi-
sational cultural support, and cross-functional
participation in decision-making processes.

However, it is important to note that, in this
model, organisational culture and organisation-
al learning, which are hypothesised as control
variables, do not show a significant influence on
strengthening the relationship between SMCS
and SBP. It can be explained by the findings of
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[51], which show that limitations in the culture
of knowledge-seeking and cross-functional par-
ticipation can hinder the organisational learn-
ing process, thereby weakening the effectiveness
of the control system. In addition, a study also
shows that the role of organisational culture as
a moderator of the influence of management
accounting systems and sustainability strate-
gies on performance is not always significant,
depending on the depth of sustainability values
internalised within the organisation. Thus, this
finding implies that the success of SMCS in driv-
ing sustainable performance is not only deter-
mined by the existence of organisational culture
and learning mechanisms alone but is also highly
dependent on how the system is strategically
integrated and supported by managerial com-
mitment and relevant institutional incentives
to drive the achievement of sustainable business
performance significantly.

5.2. The influence of sustainable
management accounting systems

on sustainable business performance
Sustainable management accounting system
(SMAS) is a management accounting system
that integrates sustainability aspects into busi-
ness planning, control, and decision-making.
Sustainable management accounting system
not only focuses on traditional financial reports
but also includes environmental and social per-
formance reporting to support sustainable busi-
ness practices. The results of the hypothesis
test show that the SMAS has a positive effect
on sustainable business performance (SBP). The
implementation of sustainable management ac-
counting can enhance relationships with stake-
holders, including investors, consumers, and
other relevant parties, by providing more trans-
parent information about the company’s envi-
ronmental and social impact. The application
of sustainability principles in management ac-
counting can also help companies identify cost-
saving opportunities through more efficient re-
source utilisation, reduced waste, and increased
productivity, which in turn can improve their
sustainability performance [52]. With a more
integrated accounting system, companies can
optimize their long-term performance and re-
duce the risks associated with non-compliance
with environmental and social regulations.

However, the results of this study contradict
those of [53], which showed that the effect of
SMAS on SBP is not always significant, especial-
ly in industries that do not prioritise sustain-
ability or where the integration of sustainabil-
ity into the accounting system is still limited.
That could be due to differences in the level
of implementation of sustainability in various
industrial sectors or the obstacles companies
face in adapting their accounting systems to
sustainability principles [54].

A sustainable management accounting system
provides more complete information about the
environmental and social impacts of business
activities. This transparency fosters greater trust
among investors, consumers, and other stake-
holders. With better monitoring of resource use,
companies can reduce waste and operational
costs. For example, the implementation of en-
vironmental accounting enables companies to
identify more effective ways to conserve energy
and raw materials.

A sustainable management accounting sys-
tem helps companies meet increasingly stringent
sustainability standards and regulations. This
compliance reduces the risk of fines and legal
sanctions and increases the company’s competi-
tiveness. The data generated by the sustainable
management accounting system helps manage-
ment make more informed decisions in man-
aging environmental and social risks. Compa-
nies can develop long-term business strategies
that are more sustainable and oriented towards
shared value.

Companies that implement Sustainable
management accounting systems are more
trusted by consumers and business partners.
A good reputation in sustainability can differ-
entiate in the market and increase customer
loyalty. By managing environmental and so-
cial risks more effectively, companies can avoid
unexpected costs that arise from environmen-
tal disasters or social conflicts. Investment in
sustainability can increase profitability in the
long term through efficiency and innovation.
Overall, the results of this study support the
idea that sustainable management accounting
systems play a crucial role in driving compa-
nies toward sustainable business performance.
By providing more transparent information on
environmental and social impacts, as well as
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helping companies comply with regulations
and plan sustainable long-term strategies,
SMAS serves as a strategic tool to achieve sus-
tainable business performance. The implemen-
tation of a more sustainability-based account-
ing system will provide greater added value for
companies, both in terms of reputation, op-
erational efficiency, and competitiveness in
a market that increasingly demands concern
for sustainability.

5.3. Strategic agility moderates

the effect of a sustainable management
control system on sustainable business
performance

Strategic agility refers to a company’s ability
to adapt quickly to changes in the business
environment, including sustainability-related
challenges and opportunities. The dynamic
capabilities theory, introduced by [55], stated
that dynamic capabilities enable companies
to adapt, innovate, and respond effectively to
changes in the external environment. In this
context, strategic agility is a form of dynamic
capability that enables companies to quickly
identify and respond to changes in markets,
technology, and regulations related to sustain-
ability. The results of the study indicate that
strategic agility cannot strengthen the influ-
ence of the sustainable management control
system (SMCS) on sustainable business per-
formance (SBP) by increasing flexibility, inno-
vation, and responsiveness in implementing
sustainability strategies. This moderation is
a predictor moderation where strategic agil-
ity has a positive effect on sustainable busi-
ness performance but not on the sustainable
management control system. This finding is
not in line with the research of [56], which
indicate that strategic agility can enhance
sustainability-oriented management control
systems by increasing responsiveness to ex-
ternal changes. Companies with strategic agil-
ity can adapt SMCS policies and systems more
quickly in response to regulatory changes or
technological developments relevant to sus-
tainability. This speed in adapting enables
companies to be more responsive to challenges
and opportunities related to sustainability is-
sues, which in turn improves sustainable busi-
ness performance (SBP).

Strategic agility does not always strength-
en the relationship between SMCS and SBP.
Strategic agility does not have a significant
effect on the implementation of sustainability
management control systems, perhaps due to
structural barriers or organizational culture
that does not support sustainability. In ad-
dition, [57] notes that the effect of strategic
agility on SMCS can be limited, depending on
the stage of sustainability adoption within the
company, especially in more traditional indus-
tries and those less involved in sustainability
practices.

Resource-based view theory (RBV) empha-
sises the importance of unique internal resources
and capabilities in creating a sustainable com-
petitive advantage. In this case, strategic agility
cannot yet be viewed as a capability that enables
companies to utilise and integrate SMCS more
effectively, thereby creating long-term value in
the context of sustainability.

5.4. Strategic agility moderates

the effect of a sustainable management
accounting system on sustainable
business performance

Hypothesis testing on the role of strategic
agility (SA) in strengthening the relation-
ship between the sustainable management
accounting system (SMAS) and sustainable
business performance (SBP) reveals that SA
moderation does not enhance the relation-
ship between SMAS and SBP. This finding
indicates that although strategic agility has
a positive effect on SBP, there is no signifi-
cant strengthening of the influence of SMAS
on SBP. In other words, although Strategic
Agility can contribute to rapid adaptation to
external changes, it does not strengthen the
performance of SMAS in achieving sustaina-
ble business performance. This moderation is
a predictor moderation because strategic agil-
ity has a positive effect on sustainable busi-
ness performance but does not have a positive
effect on sustainable management accounting
systems.

Dynamic capabilities theory explains that
companies need to have the ability to develop
new skills and rearrange existing skills [58]. In
relation to the results of this study, the com-
pany does not yet possess new skills and needs
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to effectively reconfigure existing ones. Stra-
tegic agility requires companies to adjust their
strategies quickly in response to changes in the
business environment. Sustainable management
accounting systems, on the other hand, focus on
accurate and consistent sustainability recording
and reporting, which often require strict pro-
cedures. Suppose a company is too flexible in
changing its strategy. In that case, the quality
and accuracy of the sustainability data collected
by the sustainable management accounting sys-
tem can be compromised, reducing its effective-
ness in increasing sustainable business perfor-
mance (SBP).

The sustainable management accounting
system operates by collecting and analyzing
environmental, social, and economic data to
inform long-term strategic decisions. If a com-
pany frequently changes strategy due to agility
factors, the accounting system may not have
enough time to adapt, resulting in mismatches
in recording and reporting [59, 60]. That can
cause sustainability information to become less
relevant or even inaccurate, reducing its impact
on sustainable business performance.

The sustainable management accounting sys-
tem aims to help companies achieve their long-
term sustainability goals, such as reducing car-
bon emissions or improving resource efficiency.
In contrast, strategic agility encourages faster
changes in business operations and strategies
to adapt to market trends. Focusing on short-
term changes can hinder the achievement of
long-term sustainability goals, as measured by
the sustainable management accounting sys-
tem. Consequently, strategic agility does not
strengthen the relationship between the sus-
tainable management accounting system and
sustainable business performance.

A sustainable management accounting system
requires stability in measurement and reporting,
allowing sustainability data to be compared over
time [61]. Suppose a company constantly chang-
es its sustainability strategies and priorities due
to strategic agility. In that case, the metrics used
in the sustainable management accounting sys-
tem may not remain consistent, making it diffi-
cult to assess their impact on sustainable busi-
ness performance (SBP).

Strategic agility encourages rapid decisions
based on market and technology changes. How-

ever, a sustainable management accounting sys-
tem requires a more systematic process for col-
lecting and analysing sustainability data before
decisions are made. This imbalance can cause
information from the Sustainable management
accounting system not to be utilised optimally
in decision-making, thereby weakening the im-
pact of strategic agility on SBP. Although stra-
tegic agility provides a competitive advantage
in terms of rapid response to change, SMAS
requires a more stable system to produce reli-
able and consistent information related to sus-
tainability impacts. Therefore, in the context of
this study, strategic agility failed to strengthen
the relationship between SMAS and SBP due to
a mismatch in time focus and strategy between
the two, resulting in an inability to optimally
utilize sustainability information generated by
SMAS in improving sustainable business per-
formance.

6. Conclusions

The results of the study indicate that the sus-
tainable management control system (SMCS)
has a positive effect on sustainable business
performance (SBP), the sustainable manage-
ment accounting system has a positive effect
on sustainable business performance, strate-
gic agility does not moderate the effect of the
sustainable management control system on
sustainable business performance, and strate-
gic agility does not moderate the effect of the
sustainable management accounting system on
sustainable business performance.

6.1. Implication

This study provides an important contribution
to the development of the theory and practice
of sustainability-based management control
systems. Theoretically, this study confirms that
conventional management control systems are
no longer adequate to support the achievement
of sustainable business performance. Only ap-
proaches that contain elements of novelty —
such as the integration of eco-budgeting —
have been proven to have a positive impact
on corporate sustainability performance. That
highlights the importance of developing both
contextual and strategic sustainability dimen-
sions. From a managerial perspective, these
findings emphasise the need for transforma-
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tion of control systems to be more adaptive
and proactive in responding to sustainability
challenges. The application of eco-budgeting
as a strategic tool in resource allocation has
been demonstrated to enhance the quality of
long-term decisions and reinforce sustainabil-
ity commitments.

On the other hand, these results also pro-
vide a strong basis for regulators to encourage
companies to adopt sustainability measure-
ment systems through incentive policies and
budgeting obligations for environmentally
friendly activities. Practically, companies are
expected to adopt innovations in their inter-
nal control systems, particularly by explicitly
incorporating environmental and social indica-
tors into planning, reporting, and performance
evaluation. This comprehensive integration
will ensure that sustainability strategies align
with the company’s primary business strategy.

6.2. Limitations

This study focuses on companies listed on the
Indonesia Stock Exchange (IDX), excluding
those in the financial sector. Therefore, the
generalisation of the findings is only relevant
to the context of public companies in the non-
financial sector in Indonesia. This scope implies
that the study’s results cannot be generalised
to companies not listed on the IDX, such as pri-
vate companies or other business entities with

different characteristics and organisational
structures.

Another limitation lies in the research instru-
ment, particularly in the questionnaire, which
does not include items to identify the imple-
mentation of international sustainability man-
agement standards, such as ISO 14001 (envi-
ronmental management) and ISO 50001 (energy
management). The novelty aspect in the sus-
tainable management control system variable
has a close conceptual relationship with the
adoption and implementation of these stand-
ards. The absence of this information limits the
scope of the analysis, resulting in a less optimal
understanding of the context for implementing
sustainability innovation within each company.
Additionally, this has implications for reducing
the interpretative power in explaining the re-
lationship between the novelty dimension and
sustainable business performance.

Future research should expand the study by
incorporating the stakeholder-governed environ-
mental control dimension, which emphasizes the
role of external stakeholders, including regula-
tors, non-governmental organizations (NGOs),
ESG-based investors, and local communities, in
a company’s management control system. Given
the increasing external pressure on sustainable
business practices, it is imperative to consider
how external sustainability expectations and
standards can be integrated into SMCS.
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ABSTRACT

The recent revolutionary shifts in the global economy have generated new prospects for the growth and
development of national economies through technological innovation while also exacerbating issues of
macroeconomic instability, social inequality, and poverty. At present, small and medium-sized enterprises
(SMEs) have catalyzed the advancement of the majority of national economies. The subject of the study is
the conditions and determinants affecting the sustainable development of SMEs in Cameroon. The purpose
of this research is to identify the key factors of development and suggest a comprehensive model of the
sustainable development of the SME sector in Cameroon, taking into account the structural features of
the national economy. The relevance is determined by modern trends of globalization and technological
innovations affecting national economies, especially developing countries such as Cameroon, along with
its vital economic and social problems. The scientific novelty involves developing a cognitive model that
examines the cross-impact of factors influencing the development of SMEs, based on the theory of fuzzy sets,
and substantiating practical mechanisms to enhance the effectiveness of government policies supporting
SMEs. The authors used methods of systems approach, expert assessment method, fuzzy set theory, cognitive
modeling, comparative analysis, and statistical methods of data verification. The authors concluded that there
is structural dualism in Cameroon’s economy in the disproportion between the high-tech financial sector and
archaic forms of entrepreneurship. A fuzzy cognitive map has been developed, indicating seven important
influential factors with maximum centrality, including the level of production infrastructure development
and the success of anti-corruption strategy, among others. The necessity for a program-targeted strategy has
been substantiated, focusing on the establishment of a sustainable investment climate, the development of
public-private partnerships, and the enhancement of the financial culture within the business environment.
The existence of systemic contradictions has been proven, namely regarding the exclusion of SMEs from
investment growth in infrastructure.

Keywords: small and medium-sized enterprises; SME; Republic of Cameroon; factor analysis; fuzzy set theory;
cognitive modeling; government economic policy
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OPUTUHANBHASA CTATbA

MdakTopbl, BAMAIOWME HA YCTOMYUBOE
pa3BUTHE MaNbIX U CPEAHUX NpepnpUATUN

B Pa3BMBAIOLLENCA SKOHOMUKE: KOTHUTUBHOE
mMoaenuposaHue Ha npuMmepe KamepyHa

E.A. Domunal, 10.B. XoakoBckas?

L Ydumckunit bunman GuHaHcoBoro yHMBepcuTeTa npu MNpaButensctBe Poccuitckolt Menepauny,
Yda, Poccuiickas Depepauns;

2 YOUMCKHMI rocyLapCTBEHHBIN HeDTIHOM TeXHUYeCKkUii yHuBepcuTeT, Yoba, Poccuitickas Menepaums

AHHOTALMA

PeBontouMOHHbIE Mpeobpa3oBaHMS MMPOBOM 3KOHOMMKM MOCNEAHNX NIET OTKPbISIM HOBbIE NMEPCMNEeKTUBDI A1 PO-
CTa W pa3BUTUS HALMOHA/bHbIX 3KOHOMMK Bnarogaps TeXHONOrMYEeCKUM MHHOBALMAM, OLHOBPEMEHHO YCyrybums
npo6i1eMbl MaKPO3KOHOMMUYECKOW HECTabMABbHOCTM, COLMANBHOTO HEpABEHCTBA M 6eaHocTH. B HacToswee Bpe-
Msi Manble u cpegHue npeanpuatusa (MCI) aBag0TCS KaTaaM3aTopoM pa3BUTUS BOMbLUMHCTBA HALMOHAbHbIX
3koHOMUK. lMpeaMeTOoM McCefoBaHNS SBASKOTCS YCI0BUS U GaKTOPbI, BAMSOWME HA ycTonunsoe passuTtmue MCI
B Pecny6nuke KamepyH. Llenb aaHHOro nccnenoBaHns — BbISIBUTb KtoueBble GaKTOpbl PAa3BUTUS U NPELNOXMTb
KOMIM/IEKCHY0 MOLenb YCTonYnBoro passutus cektopa MCI B KamepyHe, yunTbIBaIOLLYO CTPYKTYpPHbIE 0CObEeH-
HOCTM HaLMOHANbHOM SKOHOMUKU. AKTYa/IbHOCTb ONpeaensieTcs COBpeMeHHbIMU TeHAEHLMAMKU rnobanm3aumm
M TEXHONIOTUYECKMMW MHHOBALMAMM, BANSIOWMMM HA HALLMOHANbHblE S3KOHOMMKM, 0COOEHHO pa3BMBatoLLMECS
CTpaHbl, Takme Kak KamepyH, rae HabnoaatTcs cepbesHble 3KOHOMUYECKME M coumanbHble Npobnembl. HayuHas
HOBM3Ha COCTOMT B pa3paboTke KOrHUTUBHOM MOAENM B3aMMOBAUSIHUS (hakTopoB pa3Butma MCIT, ocHoBaHHOM
Ha TEOPMM HEYETKMX MHOXECTB, @ TaKXKe MPeaSIOXKEHHbIX MPAKTUYECKMX MEXaHU3MaX yayYLlleHUs rocyaapct-
BEHHOM NOAUTUKM NOALEPXKKM MasblX NpeanpuaTuit. ABTOpbl MCMOMb30BaNM METOA, CUCTEMHOIO NOAX0A3, Me-
TOA, 3KCMEPTHOM OLEHKM, TEOPUHD HEYETKMX MHOXECTB, KOTHUTMBHOE MOAENIMPOBAHUE, CPABHUTENbHbINA aHANU3
M CTAaTUCTUYECKME METOAbl BepUDUMKALMU AaHHbIX. ABTOPbI MPULLAN K BbIBOAY O HAIMUMM CTPYKTYPHOTO Ayanns-
Ma B 3KOHOMWKe KamepyHa, NposiBNSIOLWErocs B AUCIPONOPLMM MEXIY BbICOKOTEXHOOTMYHBIM (DUHAHCOBbLIM
CEeKTOPOM M apxanyHbiMM opMaMK NpeanpuHMMaTENbCTBA. bbila paspaboTaHa HeveTkas KOFHUTMBHAA KapTa,
YKa3bIBaOLW,AsA HA CEMb BaXKHbIX (PAKTOPOB BAWUSHUS C MaKCMMaNIbHOM LLeHTPaNbHOCTbIO, BKKOUYAS YPOBEHb pPas-
BMTMS MPOU3BOACTBEHHOM MHDPACTPYKTYpbl U 3DDEKTUBHOCTb aHTUKOPPYNUMOHHOM cTpaTernn. O6ocHOBaHa
Heo6Xx0AMMOCTb MPOrpaMMHO OPUEHTUPOBAHHOM CTpaTerMu, HaNpaBAEHHOM Ha CO3A4aHMe YCTOMUYMBOIO MHBE-
CTULMOHHOTIO KNMMaTa, pa3BuTMe rocyaapCTBEHHO-YaCTHOMO NapTHEPCTBA M NOBbIWeHWe GUHAHCOBOM KYNbTypbl
B genoBow cpene. [lokazaHo Hannunme CUCTEMHbIX MPOTUBOPEUMIA, B YaCTHOCTU, B OTHOLIEHMM UCcKNtoYeHns MCT
M3 MHBECTULIMOHHOIO poCTa B MHDPACTPYKTYpY.

Kniouesvie cnoea: manble n cpegHue npeanpuatus; MCI1; Pecny6nnka KamepyH; GakTopHbIA aHanus; Teopus
HeYyeTKMX MHOXEeCTB; KOTHUTUBHOE MOAENIMPOBaHUe; rocyAapCTBEHHAS 3KOHOMMUYECKasH NOAUTUKA

Ans yumupoearus: Fomina E.A., Khodkovskaya Yu.V. Determinants affecting the sustainable development of
small and medium-sized enterprises in a developing economy: A cognitive modeling case study of Cameroon.
Review of Business and Economics Studies. 2026;14(1):75-90.DOI: 10.26794/2308-944X-2026-14-1-75-90

Introduction
The increased scientific interest in the small and

countries, demonstrating robust gross domestic
product (GDP) growth rates that significantly out-

medium-sized enterprises (SMEs) sector, both
globally and specifically in Cameroon, is driven
by their significant contribution to addressing key
socio-economic issues, such as generating employ-
ment for the population and promoting income
growth at both the regional and national levels.
Cameroon’s economy has one of the most dy-
namic development paths among Central African

pace the regional average. According to the World
Bank, Cameroon’s average annual GDP growth
rate was 3.8% in 2021, 3.74% in 2022 and 3.25% in
2023, exceeding the Central African average rates
by 2.7%, 3.54%, and 2.38%, respectively.!

! World Bank. Countries and Economies. URL: https://data.
worldbank.org/country (accessed on 07.18.2024).
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The structural analysis of Cameroon’s econo-
my reveals the dominance of the services sector
(50.2% of GDP), where primarily large corporations
operate, including transnational ones (telecom-
munication, finance, logistics companies), while
the industry sector (mining industries) accounts
for 25.5% and the agricultural sector, with the
SMEs’ predominance, comprises 17.3%.2

In the context of the social organization of the
economy, SMEs play a system-forming role, pro-
viding employment for over 50% of the popula-
tion and accounting for over 90% of the business
sector.> However, in terms of GDP and added value,
the large, predominantly foreign capital, concen-
trated in the raw materials and financial sectors,
plays a dominant role. It creates a dualistic eco-
nomic model in which the SMEs with their critical
social function demonstrate a limited contribution
to the macroeconomic value indicators due to low
productivity and concentration in low-margin ac-
tivities.

This structural imbalance greatly explains the
low rate of GDP per capita growth and the per-
sistent low living standards of the population as
a consequence. According to the analytical esti-
mates, the Quality of Life Index in Cameroon over
a period of 2021-2023 was recorded at 3.6 points
out of 10,* corresponding to 78th place in the
global ranking.

Insufficient infrastructure advancement sig-
nificantly restricts the development of entrepre-
neurship. By the end of 2023 approximately 30%
of the country’s population lacked access to the
electricity grid, and by 2024 approximately 60%
of the residents lacked reliable Internet access.
These infrastructure deficiencies cause the sys-
temic problems at all stages of the value-added
creation limiting the inflow and effective use of
investment resources, which is reflected in Cam-
eroon’s low ranking (123rd out of 141) in the 2024
Global Competitiveness Index.’

2 Economic and political overview in Cameroon. Montrouge:
Groupe Credit Agricole. 2019. URL: https://international.
groupecreditagricole.com/en/international-support/cameroon/
economic-overview

5 Institut National de la Statistique du Cameroun. INS Cam-
eroon. Yaoundé-Cameroun: Institut National de la Statistique.
2025. URL: https://ins-cameroun.cm/en/

4 USnews.com. URL: https://www.usnews.com/ (accessed on
02.12.2025).

5 Global Competitiveness Index. URL: https://gtmarket.ru/
ratings/global-competitiveness-index?ysclid=m5i9pk9
£j0693230570 (accessed on 15.02.2025).

Despite Cameroon’s rich natural resource base
(oil, bauxite, timber, iron ore, gold, diamonds and
coffee), its investment structure lacks a clear na-
tional focus. The capital from China, India and
France dominates the primary industries and
banking sector. Gaps in the legal regulation of
entrepreneurship foster the spread of unauthor-
ized and illegal business practices accompanied by
high levels of corruption (140th place in the 2023
Transparency International Corruption Percep-
tions Index).°

The established duty rates at 10, 20, and 30%
provide great opportunities for subjective deci-
sions and corruption development, which further
hinders the formation of a nationally oriented
business community and the legalization of eco-
nomic activity, including the SME sector.

Thus, despite the implementation of economic
reforms, the adoption of Cameroon’s Vision 2030,
and the intensification of scientific and technical
cooperation with industrialized countries, there
remains an urgent need to foster conditions for
enhancing the real competitiveness of small and
medium-sized businesses. The purpose of this
study is to identify the key factors for the SME’s
growth that best correspond to the current state
and strategic development objectives of this sec-
tor.”

Literature review
The theoretical basis for studying the key trends
in SME development is provided by the works of
the leading economic scholars, who interpret the
role and importance of SMEs in the economy in
different ways. Thus, within the framework of
the neoclassical paradigm, SMEs are an essential
element of the competitive environment, which
facilitates the efficient use of resources and is
highly adaptable to market conditions [1]. The
institutional school (T. Veblen, J.K. Galbraith,
R. Coase, and others) emphasizes the depend-
ence of SME development on the quality of insti-
tutions, including informal ones, the availability
of infrastructure and government support tools
[2]. In the countries of the European Union, for

¢ To AmerunplaceVratingcorruption. URL: https://cbonds.ru/
indexes /29333/?ysclid=m5i8 siu07302607084 (accessed on
12.08.2024).

7 Cameroon Country Strategic Plan 2021-2030. URL: https://
www.effectivecooperation.org/content/cameroon-national-
development-strategy-2020-2030 (accessed on 19.10.2024).
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example, a developed infrastructure supporting
SMEs (business incubators, guarantee funds) ad-
vances their growth [3].

Keynesian economists argue for the need for
active government support for the SMEs through
subsidies and public procurement, the fact of
which is justified with the experience of small
businesses in Russia under the sanctions in 2022,
when the Bank of Russia’s credit holiday meas-
ures® helped preserve businesses and jobs [3]. Thus,
scientific literature acknowledges the significant
potential impact of government support measures
for SMEs as a key tool for economic stabilization,
particularly during times of crisis.

Complex econometric models have been em-
ployed in several studies to analyze the growth de-
terminants of SMEs, including the classical study
by Akinboade O.A. [4], which identified key factors
such as access to financing, personnel qualifica-
tions, and infrastructure quality. However, this
study analyzes the factors without considering
their systemic interactions and synergistic effects.
The implemented linear model does not reveal
nonlinear relationships, which results in its meth-
odological limitation.

The key trends of the SMEs’ development in
Cameroon are determined by the state economic
policy, resource potential and degree of integra-
tion into the regional and global markets. SMEs are
essential to Cameroon’s economy, playing a key
role in reducing unemployment and ensuring so-
cial stabilization [5]. The research on identifying
the SMEs’ growth factors [6], assessing the effec-
tiveness of the government support® [7], forecast-
ing structural shifts in the economy,'” barriers and
risks analysis, as well as identifying the growth op-
portunities, emphasizes the need for a systematic
study of the SMEs’ development trends for their
effective management.!!

8 Analytical Center for the Government of the Russian Federa-
tion. Small and medium-sized businesses under sanctions.

® World Bank. Cameroon Economic Update: Private Sector
Growth and AfCFTA Integration. Washington, DC: World Bank
Group; 2024. URL: https://www.worldbank.org (accessed on
02.02.2025).

10 INS Cameroon. 2024. Agro-Industrial Potential of Cam-
eroon: 2024 Statistical Review. Yaoundé: Institut National de
la Statistique. URL: https://www.ins-cameroun.org UNCTAD.
Green Energy Adoption in African SMEs: Case Studies from
Cameroon. Geneva: United Nations; 2025.

1 GICAM. Digital Transformation in Cameroonian SMEs:
Trends and Barriers. Douala: Groupement Interpatronal du
Cameroun; 2024. URL: https://www.gicam.org (accessed on

The analysis of the SMEs’ development trends
in Cameroon allows the assessment of potential
opportunities and risks in various industries and
identification of patterns for predicting crises,
growth, or market transformation. For example,
modeling the impact of tax imposition tools on
Cameroon’s economic development allows us to
predict!?: 1) acceleration of the GDP growth to
4.5% on average over 2025-2027 in case of the re-
forms in the energy sector and government fund-
ing [7]; 2) reduction of the inflation to 3% by 2027
due to the stabilization of the budget deficit (~1%
of the GDP)!*[8]; 3) a social effect in the form of
increasing the coverage of education and health-
care services in rural areas through budget funds
redistribution [8].

The representatives of the evolutionary school
(the innovative approach) emphasize the nonlin-
ear nature of development and the importance of
knowledge and institutions in shaping the long-
term competitiveness of the SMEs as well as their
role in the generation and diffusion of innova-
tions through the network interactions [9]. The
digital transformation of business and the imple-
mentation of technological innovations receive
significant attention. There has been a study of
the integration of digital platforms into the SMEs’
supply chains: it has been proved that the use of
blockchain tracking can reduce the carbon dioxide
emission by 15-20% (using the example of the wa-
ter footprint in agriculture monitored by Vestigia),
which increases the investment attractiveness of
the business.!*

The digital transformation of the SMEs in
Cameroon faces a number of challenges that slow
down the adoption of modern technologies. The
key obstacles include: insufficient digital infra-

02.02.2025); African Development Bank. FinTech Solutions for
SMEs in CEMAC Region. Abidjan: AfDB; 2025.

12 World Bank. Cameroon’s Fiscal Policy Scenarios: 2025-
2035. World Development Report. 2024;12(4):33-50.
DOI: 10.1596/978-1-4648-2024-1

5 International Monetary Fund. African Dept. Central Af-
rican Economic and Monetary Community (CEMAC):
Press Release; Staff Report; and Statement by the Execu-
tive Director. IMF Staff Country Reports. 2025;064:1-87.
DOI: 10.5089/9798229003711.002; International Monetary
Fund. African Dept. Central African Economic and Mon-
etary Community: Common Policies in Support of Mem-
ber Countries Reform Programs. IMF Staff Country Reports.
2024;193:1-59. DOI: 10.5089/9798400280054.002

4 European Commission. Blockchain for SME Supply Chains:
EU Pilot Projects. Sustainability. 2025;17(3):112-130.
DOI: 10.3390/su17030112.
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structure (low internet penetration, especially in
rural areas, high costs of the Internet connection,
unstable communications, shortage of the adapted
IT solutions) [10]; financial restrictions (lack of
investment in digital technologies, limited access
to crediting, insufficient government support) [11];
digital skills deficit (low digital literacy of entre-
preneurs and employees, shortage of qualified IT
specialists) [12, 13]; cultural and organizational
barriers (conservative business models, resistance
to change, insufficient awareness of the benefits
of digital tools) [13, 14]; legal and regulation chal-
lenges (underdeveloped regulation framework for
the digital economy, cyber security issues) [15].
The Cameroonian SMEs identify the conflict be-
tween traditional management models and digital
transformation requirements as a key barrier [16].
The traditional hierarchical structures and cultural
stereotypes hinder the implementation of agile
approaches. The level of SMEs’ digitalization in
Cameroon is 23% lower than in Kenya and Nige-
ria, with less dominant traditional structures. To
overcome these barriers, it is proposed to use the
adapted training for managers, pilot projects and
digital platforms (e.g., electronic data interchange
systems for supply chains), the effectiveness of
which has been proven within the framework of
the EU Horizon 2020 INNOSUP and BlockStart
programs.'> An additional barrier is the digital
gender gap mentioned in the World Bank reports.
Targeted government funding stimulates the
“green transition” and sustainable development of
SMEs. The research shows that the long-term ef-
fects of government support for “green innovation”
continue to positively impact the financial per-
formance of SMEs even after funding is cancelled,
with a lag effect of 3-5 years [17]. The subsidies are
proposed to be stratified. There is “green start-ups”
grant support for microenterprises and R&D tax
credits for medium-sized enterprises. Such pro-
grams as the UN’s “Green To Compete” program
help the SMEs implement “green” technologies,
reducing costs and increasing competitiveness,
which confirms the effectiveness of a growth mod-
el based on the triad of “digitizing, cooperation,
and government support” [18, 19].
The cluster model is considered to be a long-
range management technology for the SMEs’

15 European DIGITAL SME Alliance. Blockchain. 2024, May 7.
URL: https://www.digitalsme.eu/blockchain/

growth based on the geographic concentration
of interconnected enterprises, organizations and
institutions. Interaction within clusters facilitates
the exchange of knowledge and resources, accel-
erating the development and implementation of
innovations. The collaboration allows the SMEs
to experiment, analyze successful practices and
reduce barriers to accessing information and tech-
nologies [19-21].

The sustainable development paradigm views
SMEs as the key agents of change, particularly in
developing countries. Cameroon collaborates with
such international organizations!® as the Climate
and Clean Air Coalition (CCAC)'" to develop meth-
odologies for assessing the SMEs’ impact on the
environment. There are implemented projects that
are aimed at reducing emissions in the livestock
industry (use of feed additives that reduce meth-
ane emissions by 15-20%). The share of «green»
enterprises is forecasted to increase to 25% by
2030.

The scientific studies of the SMEs’ contribution
to the economy rest on qualitative and quantita-
tive analytical methods [22-26]. However, there
remains a relevant trend to study cause-effect re-
lationships between the development of the SMEs
as an institution and socioeconomic development
indicators, as well as the consideration of associ-
ated effects [27]. Such an approach allows us to
predict risks and opportunities as well as develop
appropriate management decisions.

Materials and methods
A system approach was chosen as the main re-
search method due to the need for providing the
sustainable development of the SMEs based on
the principles of economic, environmental and
social justice [28].

Based on a review of articles on the problems of
the SMEs’ sustainable development management
in the digital economy, external determinants were
grouped into the key perspectives in accordance
with the UN Sustainable Development Framework:
economic, social, and environmental. There was
also an institutional perspective, as the creation
of a highly effective business requires the corre-
sponding institution’s performance.

16 UNDP. Cameroon Country Report 2024. URL: https://www.
unfpa.org

7 CCAC. Agriculture Sector Report. URL: https://www.ccacoali-
tion.org
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The analysis of the current conditions of the
SMEs in Cameroon over the past five years and re-
vealing institutional and infrastructural challenges
and weaknesses were carried out using quantita-
tive and qualitative analytical methods.

The qualitative analysis served as a methodo-
logical approach to identify the specific features
of doing business by the SMEs in foreign countries.
A number of authors indicate such issues as the
company’s age, industry, size, level of innovative
activity, growth potential, etc., as the key indica-
tors of sustainable and regular growth. According
to international practices, the achievement of the
sustainable and regular growth key indicators re-
lies on the national support of the SMEs, includ-
ing systematic, holistic, and functional (thematic)
approaches to selecting the SMEs subjects whose
government support can create a synergistic effect
both for an individual economic entity and for so-
ciety as a whole [29]. The most common programs
within the holistic approach are aimed at search-
ing for (often on an application basis) companies
with high competitive potential in the interna-
tional market in order to create a relatively small
pool of high-growth companies (HGCs) deserving
government support [30, 31].

An expert assessment method was used to
identify and rank challenges and prioritize the
SMEs development in Cameroon. We used data
from the World Bank, the Strategy Document for
Growth and Employment (DSCE), the Vision 2035
Development Strategy, and the General Plan for
Industrialization (PDI). Statistical analysis was
used to verify the expert assessments.

Market and industry analyses were used to
assess the SMEs’ business activity through the
processes of concentration and deconcentration:
1) market concentration according to the “grow or
go” principle leads to the consolidation of business
structures and the displacement of less efficient
SMEs [32]; 2) deconcentration causes an increase
in the number of companies in high-income seg-
ments, increasing competition and distributing
growth potential, which can lead to a decrease in
the number of SMEs. Industry analysis emphasizes
that different business areas are at different stages
of the life cycle [33] and have different growth po-
tentials.

The forms and mechanisms of the SMEs’
state subsidies were studied, taking into account
the theoretical principles of market models of

subsidies, problems of information asymme-
try and appropriate mechanisms (E. Gurvits,
E. Maskin, R. Myerson, B. Goodwin, G. Kramer,
and others) [34].

To identify and systematize the problems of the
SMEs, the materials from the International Or-
ganization of Standardization (ISO) and the World
Economic Forum (WEF) were used, as well as the
empirical observations in the regions of Cameroon
over the past five years. The targets of Cameroon’s
Vision 2030 have set a focus on researching the
SMEs’ growth issues as well as developing the tools
for providing their sustainable growth.

The identification of numerous problems in
the functioning of the SMEs in Cameroon, which
increase their impact on the effectiveness and
sustainability of the SMEs, made it essential to
assess the degree of their importance in key ar-
eas for developing the unified organizational and
methodological tools of the SMEs’ sustainable
growth — modeling the conditions for the SME
development, based on the theory of fuzzy sets.

Using fuzzy set theory as a mathematical tool
and the construction of a fuzzy economic model

Table 1
Diagnostic map of SME problems in Cameroon

Key operational issues

Prospects and development of SMEs

Economic High financial isolation of SMEs;
poorly diversified industry structure
of SMEs;

low investment activity

limited access to energy and

Internet resources for SMEs

Social low literacy rate of the population,
including financial literacy of SMEs
insufficient supply of qualified

personnel

failure to adhere to environmental
standards of SMEs

limited implementation of state
environmental monitoring
measures

Ecological

Institutional | high differentiation in the
development of Cameroon’s regions
lack of institutions of territorial
development

poor infrastructure provision in the

districts

Source: Compiled by the authors.
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Table 2
Cameroon SME development matrix
1|12 |3 |4|5|6|7|8|9|10|11|12|13|14 |15 |16 |17 |18 (19|20 | 21| 22
3
3 3 2 -1
3 2
3 2
3
1 3
3
3 3
3 1 1
3 -3 1 2
3 1
1 -3 -3 -3
2 2 3 -2 3
3 -2 1
3
2| 2 -2 1
3
2 -2
2 -3 3 3 3
1 -3 1 -3
2 3 1
30 2 -2

Source: Compiled by the authors.

for the SMEs’ development in Cameroon stems
from the fact that observational data on the SMEs’
activity in the country is not homogeneous and
lacks a clearly defined statistical nature. The ex-
perts have also noted the lack of clearly structured
databases characterizing the SMEs in Cameroon
and the unsystematic record of statistical data.
The demand to account for nonlinear relationships
between the factors also influenced the choice of
this mathematical tool. It limits the application of
the traditional econometric models.

Using the expert assessment method with the
involvement of 47 experts that represent the SME
entities, selected according to the criteria of ex-
pertise and experience in the SME sector (at least
5 years) and knowledge of national specifics, the
problems have been ranked and the influence
strength between them assessed, using the scale
from — (maximum negative impact) to +1 (maxi-
mum positive impact).

The results of the expert assessment made it
possible to group the identified problems into
4 prospects and draw a diagnostic map of the
SMEs problems: (Table 1). The diagnostic map of

the SMEs problems in Cameroon has showed that
assessing the problems requires the coordinated
processing of both quantitative and qualitative
indicators to obtain reliable research results. To
improve the reliability and validity of the study
results, the Cameroon National Institute of Sta-
tistics database for 2020-2024 was used.!®

The experts have identified the most significant
indicators (concepts) characterizing the presence
or absence of the problems in the development
of the SMEs, which were assessed by the experts
in quartiles: “1” — low level, “2” — average level,
“3” — high level: 1. Density of transport routes; 2.
Level of the e-commerce development; 3. Density
of the banking network in the country’s regions; 4.
Availability of banking products; 5. Adherence to
environmental standards by SMEs; 6. Number of
the Internet users; 7. Volumes of real investment;
8. Level of industrial infrastructure development;
9. Budget expenditures for the SMEs support; 10.
Wage rate of the population; 11. Literacy rate of the

18 National Institute of Statistics of Cameroon. URL: https://
ins-cameroun.cm/en/ (accessed on 01.11.2025).
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population; 12. Level of financial literacy of SMEs;
13. Level of the business social responsibility; 14.
Tax burden on business; 15. Level of corporate cul-
ture development; 16. Development of local self-
government: 17. Effectiveness of anti-corruption
policy; 18. Negative impact of business on the en-
vironment; 19 Level of public-private partnerships
development; 20. Density of SMEs; 21. Administra-
tion simplicity; 22. Contribution of SMEs to GDP.

At the stage of modeling the conditions for
the SMEs development, the level of codified rela-
tionships between the indicators (concepts) was
assessed with the use of the scale: 1.0; 0.75; 0.5;
0.25;0;-0.25;-0.5;-0.75; 1.0, (in quartiles: 4, 3,
2,1,0,-1,-2,-3,-4).

As a result, a matrix (cognitive map) of the SME
development in Cameroon was drawn (Table 2).

To verify the expert assessments and minimize
the bias, we conducted the statistical analysis of
the opinion consistency. The calculated disso-
nance index showed an average level of 26%, indi-
cating acceptable consistency. The largest discrep-
ancies were recorded for the indicators “negative
impact of business on the environment” (65%) and
“contribution of SMEs to GDP” (62%), reflecting the
ambiguity of their perceptions.

The quality and acceptable confidence level
in the indicators selected for the analysis is con-
firmed by a consonance level of over 90%.

Based on Cameroon’s SME development matrix,
the most important indicators that demonstrate
a high level of trust and intensity of influence on
SMEs have been established, including the volume
of real investment, the level of industrial infra-
structure development, budget expenditures on
SME support, the level of financial literacy of SMEs,
the level of corporate culture development, the
level of public-private partnerships development,
and the effectiveness of anti-corruption policies.

The above-mentioned indicators can be
grouped according to the trends that have devel-
oped in Cameroonian SMEs:

1) formation of a sustainable investment cli-
mate:

« volumes of real investment;

« level of industrial infrastructure develop-
ment;

2) interaction between the state and business,
promotion of the GR management technologies:

» budget expenditures on the SMEs support;

» level of corporate culture development;

« level of public-private partnerships develop-
ment;

3) formation of financial culture in the business
environment and the society as a whole:

« level of financial literacy of the SMEs;

« effectiveness of anti-corruption policy.

The research, based on the fuzzy cognitive
mapping (FCM) method, emphasizes modeling
the factors’ systemic interactions and synergies
rather than examining the role of each factor in
isolation. For example, this model demonstrates
that even a significant improvement of one factor
(“availability of banking products”), coupled with
a low level of another (“financial literacy”), may
not produce the expected positive effect on “actual
investment volumes” (see Table 2 of the impact
matrix). Thus, the suggested method complements
existing quantitative research methods by offering
a qualitative systemic perspective.

The performed calculations have revealed the
structure-forming factors and outlined the direc-
tion of further research in order to develop rel-
evant organizational and methodological tools
for providing the sustainable growth of the SMEs.

Results
The modeling performed enabled us to identify
seven critical elements with the highest potential
impact on the development of SMEs in Cameroon
and categorize them into strategic clusters:

1. Formation of a sustainable investment
climate

A foresight analysis of Cameroon’s SMEs’ eco-
nomic activity revealed that the key factor in
achieving socioeconomic benefits is the adoption
of innovative technologies, which is impossible
without significant investment. In recent years,
Cameroon has experienced active digitization of
its agricultural and banking sectors, the develop-
ment of which is recognized as strategically im-
portant in the context of the global trends.

The agricultural sector, which includes crop
production, livestock farming, forestry, and related
activities (processing, marketing, and distribution),
has a systemic impact on all aspects of Cameroon’s
population. This sector plays a key role in the
country’s economy, serving as a potential growth
area as it provides employment for a significant
part of the population (over 40% in 2023). It also
facilitates the development of the related indus-
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tries and provides a means of living for most small
businesses. Its contribution to Cameroon’s GDP
remains significant, amounting to 16.7% in 2023.

The effectiveness of modern agribusiness mod-
els, which include not only production but also
logistics (setting up logistics hubs and industrial
parks mainly oriented to SMEs), processing, and
marketing, directly depends on the development
of road, transport, and digital infrastructure. In
a developing economy, government institutions
play a key role in shaping the national investment
market, while achieving economic sovereignty is
difficult without their active participation.

The pace of modernization of Cameroon’s agri-
cultural sector depends directly on the volume of
investment attracted. The banking sector, which is
the main source of financing for the SMEs, is pri-
marily represented by the subsidiaries of foreign
financial groups (e.g., Societe Generale Camer-
oun, UBA Cameroon, AccessBank). Although the
presence of international capital provides access
to a wide range of banking products, the task of
strategic development, within the framework of
the stated course to build a digital economy by
2035, requires intensified investment activity and
technology transfer from research centers to the
real sector. Thus, increased financial integration
creates preconditions for economic and social
development, stimulates savings and capital ac-
cumulation, and helps optimize the distribution
and availability of financial resources for busi-
nesses [35].

The model demonstrated a strong positive cor-
relation between the volume of real investment
and the level of industrial infrastructure devel-
opment. However, a contradiction has been re-
vealed: increased investment in infrastructure can
indirectly contribute to the market monopoliza-
tion and displacement of SMEs by attracting large
amounts of foreign capital. This underscores the
need for the state to specifically invest in infra-
structure that caters to the needs of SMEs, such
as logistics hubs and industrial parks.

2. Limited access to investment resources

for SMEs in Cameroon

The availability of investment resources for SMEs
in Cameroon remains a limiting factor in their
progressive development. This problem is fun-
damentally structural in nature, exacerbated by
the dominance of agricultural and rural micro-

enterprises (over 80%) in the SME sector, which
are characterized by chronic financial exclusion.
In this context, differentiating both investment
types (based on the target function) and institu-
tional funding sources is methodologically justi-
fied.

A large number of the SMEs, being an indicator
of significant entrepreneurial potential, correlates
with the prevalence of micro-entrepreneurship,
which is largely capitalized on through the re-
investment of personal savings or family pools.
However, such financial injections are character-
ized as compensatory “subsistence investments,”
rather than strategic “growth investments,” which
objectively limits the potential for scaling busi-
ness models and their transition to sustainable
development.

There arises a systemic paradox: despite the
nominal presence of formal credit products in the
financial market (produced primarily by the sub-
sidiaries of international banking groups), their
actual accessibility for the vast majority of SMEs
remains minimal. This imbalance is determined by
the financial institutions’ excessive requirements
for collateral, credit history and the level of busi-
ness formalization. Thus, there is a fundamental
gap between the institutional supply of financial
services and the practical approval of these servic-
es by the SMEs, caused by the dissonance between
the standardized credit products and the specific
risk profile of local enterprises.

This combination of factors highlights the need
for government institutions to develop and imple-
ment comprehensive investment programs aimed
at reducing the identified gap through the creation
of specialized financial mechanisms adapted to the
structural characteristics of the SME sector.

These circumstances make it necessary to de-
velop and implement comprehensive government
investment programs aimed at reducing this gap.

3. Interaction between the government
and business: institutional aspect
and implementation of the government
relations (GR) management technologies
The institutional framework of Cameroon’s state
support system for small and medium-sized en-
terprises demonstrates formal structural integrity.
The key actors in this system are:

e The Ministry of Small and Medium Enter-
prises, Social Economy and Handicrafts (MINP-
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MEESA), which performs a coordinating and reg-
ulatory function.

» Agency of the SMEs Promotion (APME) that
is responsible for the operational implementation
of the support programs.

» Specialized development financial institu-
tions: National Credit Council for Agriculture
(CNCA CreditAgricole) and Bank of Small and
Medium Enterprises (Banquedes PME).

The effectiveness of these institutions is am-
bivalent. The effectiveness of these institutions
is significantly limited by administrative barri-
ers, persistent underfunding, and weak interde-
partmental coordination, in addition to certain
incentive measures, such as reducing the corporate
tax rate for SMEs from 28% to 25% in 2023. This
creates an institutional trap whereby program ini-
tiatives fail to reach a significant portion of target
groups, particularly SMEs in the informal sector
and remote regions.

In the paradigm of the modern economic the-
ory, consolidated interaction between the state
and business is considered to be a key determinant
of the formation of sustainable synergies aimed
at socioeconomic development. The state acts as
a system-forming stakeholder interested in the
diversified development of the business sector. Le-
gal and effective economic activity by the SMEs is
possible only in an environment of institutional-
ized public-private dialogue within a clear legal
framework, which is a prerequisite for building
a competitive economy.

In Cameroon, elements of such collaboration
are partially incorporated into the Kribi, Douala
and Limbe free economic zones (FEZs), where the
SMEs receive comprehensive support (administra-
tive, fiscal, and advisory). However, this model is
characterized by spatial and sectoral fragmenta-
tion: for example, the agricultural processing clus-
ter is concentrated in the Douala zone, while most
FEZs are located on the coast, limiting access for
businesses in inland regions. Thus, the process of
establishing public-private collaboration institu-
tions for sustainable development is fragmented
and requires further optimization.

To harmonize interests and test new forms of
cooperation within the framework of government
relations (GR) partnerships, a Sector Development
Center under the Ministry of Economic Planning
and Territorial Development was established. Its
mandate focuses on stimulating public-private

partnership (PPP) projects in infrastructure devel-
opment (transport corridors in Chad, Gabon, and
Congo; highways; and energy facilities such as the
Nachtigal Dam and the Grand Eweng hydroelectric
power station).

Alongside the context of GR partnerships, the
Center initiates support for accelerators and in-
cubators (MEST, Techstars, FI Cameroon Startup
Accelerator, United Nations Development Pro-
gram (UNDP) Cameroon Accelerator Lab) based
on a system of key performance indicators (KPIs),
providing mentoring, educational programs, and
financial support [36]. This facilitates the inte-
gration of SMEs into a digital ecosystem. These
structures focus on promoting economic reforms
and industrial diversification of the economy.

Dissemination of the GR management practices
has also catalyzed the emergence of the national
initiatives aimed at increasing transparency and
accountability in both the government and busi-
ness sector. Institutionalized collaboration with
the civil society organizations (the Cameroon Con-
sortium of English-Speaking Civil Society, Campos,
and others) is implemented through public hear-
ings on budgetary and regional projects.

Monitoring committees have become an im-
portant control tool since 2013. Together with
the civil society groups (the Cameroon Union of
Industrialists and Entrepreneurs, the Association
of Cameroonian Banks, etc.), they monitor and
verify budget execution at the national, regional,
and municipal levels.

The conducted analysis proves the existence
of a developed institutional basis for supporting
the SMEs in Cameroon; however, its effectiveness
requires significant optimization by overcoming
departmental disunity and expanding the geo-
graphical coverage of the support programs.

4. Improving financial culture

in the business environment

and society as a determinant

of structural transformation

of the Cameroonian economy

Achieving sustainable rates of economic growth
and deep structural transformation of the Cam-
eroonian economy are determined not only by
measures of direct regulatory and fiscal impact
(export support, tax incentives), but also by the
need for implementing a comprehensive policy
aimed at forming a relevant financial culture in
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the business environment and public conscious-
ness [36].

Financial culture is a complex, multi-
component socioeconomic construct, influenced
by the level of financial literacy, individual and
collective experience in making financial decisions,
and the degree of institutional development of the
financial market [37]. The key aspect of its devel-
opment is the elimination of cognitive distortions
and emotional barriers that determine irrational
financial behavioral patterns. Consequently, im-
proving financial culture should incorporate not
only traditional financial education but also the
development of decision-making skills under the
conditions of uncertainty, taking into account be-
havioral economic models.

In Cameroon, this process is in its incuba-
tion phase and is being implemented piecemeal
through targeted initiatives, such as the national
entrepreneurship training program Kiro’o and the
ActivSpaces incubator. These measures represent
the initial stage of developing a public policy of
building human capacities for priority economic
sectors.

To intensify this process, it is necessary to im-
plement a number of practical measures aimed at
developing entrepreneurial initiative:

1) stimulating the formation of informal net-
works and business associations as the institutions
of collective action that provide mutual support,
knowledge transfer and access to resources;

2) development of business incubators and
accelerators (based on the ActivSpaces model)
focused not only on the GR interactions but also
on the in-depth testing of practical business skills
and financial management methods;

3) promoting successful local business cases
to foster positive behavioral patterns and increase
entrepreneurial motivation.

The effectiveness of integrating financial and
cultural aspects is subject to quantitative assess-
ment through a system of specialized indica-
tors, including the sub-indices of “responsibility,”

“trust,” and “long-term planning” [38]. These in-
dicators establish a new standard for the require-
ments of business community competence.

Higher education institutions are expected to
play a special role in this process. The research-
ers point out that it is crucial to develop gradu-
ates’ soft skills, focused on social responsibility,
risk management, and effective communication.

However, the low level of engagement of the Cam-
eroonian universities in financial and digital lit-
eracy programs highlights the need to overcome
the heterogeneity of the educational environment
and develop individual professional pathways that
integrate these components.

Thus, developing a financial culture in Cam-
eroon is a complex task that requires synergy be-
tween the efforts of the state, educational insti-
tutions, and the business community to achieve
long-term socio-economic development goals.

5. State programs as a tool

for implementing national priorities:

a program-targeted approach

in the context of structural heterogeneity
of the Cameroonian economy

The study reveals a deep structural duality as
a systemic characteristic of Cameroon’s econ-
omy, reflected in significant intersectoral het-
erogeneity. This phenomenon manifests itself in
a paradoxical combination of high-tech segments,
represented by a modern banking sector with de-
veloped financial technologies, and archaic forms
of economic activity, determined by a persistent
deficit in energy and transport infrastructure.

Leveling this imbalance and strengthening
the country’s economic sovereignty objectively
requires the state’s regulatory and coordinating
functions to be intensified. Reducing the severity
of structural contradictions and harmonizing the
economic space appear achievable only through
the implementation of a system of comprehensive
state programs focused on addressing specific de-
velopment challenges.

The implementation of this approach involves
the formation of a clear system of performance in-
dicators that ensure monitoring the target indica-
tors’ achievement and allow for timely adjustment
of the program activities depending on variable
external and internal conditions (see Figure).

Such initiatives should be inter-institutional
rather than departmental, ensuring the synchro-
nization of efforts to modernize infrastructure,
stimulate the SME sector, build human capital,
and digitally transform the economy. A program-
based approach creates the institutional precondi-
tions for consolidating the resources to achieve the
strategic national priorities, generating synergies
and overcoming the fragmentation inherent in the
current economic policy.
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Transparent and clear
structure of state
budget expenditures

Government

Business
community

Extensive analytical
capabilities — previously
unnoticeable issues come
to the surface

Improving discipline
and awareness of the
need to achieve

Civil society

Science and
education

Possibility of formalizing the
relationship between central
government activities and

local authorities

Fig. The main advantages of using a project approach in the development
and implementation of state programs in budget planning

Source: Compiled by the authors.

6. Experience of state planning

and methodological substantiation

of the project approach in Cameroon

The analysis of Cameroon’s public administration
system reveals relevant experience in strategic
planning, institutionalized in several key docu-
ments, such as the General Plan for Industriali-
zation (Plan Directeur d’Industrialisation, PDI)
and the national development strategy, Vision
2035. However, there is a significant methodo-
logical drawback in the current line-item budget-
ing model, which dominates at the national level.
While focusing on the principles of targeted use
of budget appropriations, it does not provide for
a comprehensive mechanism for assessing the ef-
fectiveness and efficiency of funding across indi-
vidual national projects. This circumstance leads
to a systemic gap between the volume of allocat-
ed budgetary resources and the socioeconomic
indicators actually achieved.

Improving the effectiveness of the government
program implementation objectively requires
transforming the existing budget management
system toward a project-based approach. The
methodological nature of this approach consists
in the implementation of the following principles:

1) detailed integration of program activities
with the priority course of the state policy;

2) application of a system of key performance
indicators (KPI);

3) institutionalization of personal responsibil-
ity and transparent accountability mechanisms for
achieving the planned results.

Testing a project-based approach to managing
the SMEs sector development will significantly
improve the validity of selecting and funding most
relevant programs, providing a transition from
cost-based management to results-based man-
agement.

Further optimization of the strategic planning
system requires improving the methodology for
identifying and prioritizing current development
issues. To address this challenge, it is methodo-
logically sound to use the fuzzy set theory, which
provides formal tools for quantifying and analyz-
ing semi-structured qualitative information. This
approach can provide a more objective selection of
the program targets and optimization of a range of
measures to achieve the required socioeconomic
results.

Discussion

The study allows us to conceptualize Cameroon’s
SME sector as a complex, semi-structured system
characterized by a close relationship with the
country’s overall level of socioeconomic develop-
ment. The key properties of this system are:

« directions diversity of ongoing processes;

 nonlinearity of cause-and-effect relation-
ships between the system elements;

e high dynamism and instability of param-
eters;

 the necessity of applying a combined ap-
proach for a comprehensive analysis.

The research employed a systems approach
aimed at identifying the most relevant areas with-
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in the system for subsequent prioritization of the
management impact. The applied fuzzy cognitive
map revealed that concepts such as “level of indus-
trial infrastructure development” and “effective-
ness of anti-corruption policies” have the greatest
strategic importance and influence on other factors.

The outcomes achieved have important practi-
cal implications. In terms of the institutional con-
straints, direct implementation of the advanced
technological solutions appears ultimate. Priority
efforts should be focused on creating fundamental
conditions: providing a stable energy supply, de-
veloping logistics infrastructure, and expanding
access to funding. The introduction of some tech-
nological innovations should not be considered as
a starting point but as a natural consequence of
improving these basic conditions.

The research has also revealed some poten-
tial systemic contradictions. For example, the
increased infrastructure investment makes it
possible to create positive externalities for the
SMEs, on the one hand, and can also lead to the
displacement of small businesses by larger players,
on the other. Identically, the undifferentiated lib-
eralization of government support measures at low
levels of financial literacy can foster dependency
attitudes and reduce the competitiveness of SMEs.

The use of cognitive modeling methods has
demonstrated its heuristic value in analyzing com-
plex socioeconomic systems, enabling the integra-
tion of both quantitative and qualitative factors.
It is important to emphasize that the indicators
used in the model and the identified priorities are
relevant to the current timeframe. The model can
be further verified with due regard for changing
socioeconomic conditions.

The qualitative assessment was based on the
expertise obtained using a stratified sampling
method. To enhance the validity and reliability of
the results in the long-range studies, it is advis-
able to apply more rigorous criteria for expert pool
formation (level of competence, sectoral repre-
sentativeness, and substantiated work experience).

The implemented methodology for construct-
ing a cognitive model included a data triangula-
tion stage — reconciling the results obtained from
expert and statistical methods. This procedure
ensures increased validity and reliability of the
model. The reliability of a model constructed using
the proposed algorithm is a prerequisite for devel-
oping effective management decisions based on it.

Prospects for further research lie in the devel-
opment of dynamic versions of the model, allow-
ing for time lags and nonlinear interaction effects.
Despite the variability of external conditions, the
proposed methodological approach retains its val-
ue as a tool for substantiating public policy priori-
ties and ranking projects based on their potential
impact on the system.

This study contributes to the development of
methodology for analyzing complex economic
systems and offers practical tools for developing
balanced policies to support SMEs in emerging
market economies.

Conclusion
The conducted research allows us to propose
a system of conclusions that are theoretically
and practically significant for solving the prob-
lems of sustainable development of the small and
medium-sized business sector in the Republic of
Cameroon:

1. The investment climate as an institu-
tional foundation of development. Creating
a favorable investment climate is an integral part
of effective public economic policy. The devel-
opment of such a climate in African countries is
significantly hampered by the limited access of
SMEs to financial resources, the spread of corrupt
practices, and the lack of a systematic registry of
long-range investment projects. There is a great
need for a fundamentally new paradigm of at-
tracting investment, focused on stakeholders and
aimed not only at economic returns but also at
creating positive social externalities.

2. Public-private partnership as a coordina-
tion mechanism. In terms of increasing external
uncertainty, it is impossible to build a competi-
tive economic system without the institutional-
ized interaction between the state and business.
Harmonization of the interests of the society,
business, and the state must be achieved with the
coordinating role of public institutions. Regula-
tory measures provide the foundation of digital
transformation and should be focused on achiev-
ing measurable socioeconomic results.

3. GR management as a tool for reducing
transaction costs. Institutionalizing GR manage-
ment technologies helps minimize risks and foster
sustainable relationships between the SMEs and
the government through the mechanisms of in-
corporating them into public organizations, con-
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sultative commissions, and industry committees.
The application of these technologies increases
transparency in the business environment and cre-
ates the conditions for establishing an equitable
dialogue with government agencies.

4. Financial culture as a factor in behav-
ioral economics. The development of financial
culture in the business community and public
consciousness correlates with the improvement
of educational programs and the rise of digital
financial literacy. It creates a basis not only for
effective business communications but also for
aresponsible approach to social and environmen-
tal obligations.

5. Financial system stability as a macroeco-
nomic priority. Low levels of financial literacy
hinder productivity growth, innovation, and the
development of crisis resilience. Improving this
level will strengthen the stability of the banking
sector, providing SMEs financing and optimizing
implementation of the international risk manage-
ment standards.

6. Government programs as a strategic
planning tool. The use of program-targeted
methods in implementing national priorities al-

lows for the consolidation of financial resources
from various sources in order to launch large-
scale projects. This tool enhances the syner-
getic effect of approving the interests of the
state and business, improves the quality of the
SMEs’ development management, and contrib-
utes to sorting out the current socioeconomic
problems.

7. Project-based approach as a budget
management paradigm. The introduction of
a project-based approach into the development
and implementation of government programs
creates a methodological basis for improving the
quality of budget planning and generates positive
externalities for all stakeholders. The government
receives results-oriented budget expenditures.
Businesses receive new opportunities for growth,
while the civil society receives transparency of
budget expenditures and clear interaction between
the various government levels.

These findings highlight the need for a compre-
hensive approach to the SME sector development
that combines institutional reforms, improved
management practices and human capital invest-
ments.
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ABSTRACT

This study addresses the critical challenge of interregional fiscal disparities and the excessive financial depend-
ence of Russia’s constituent entities on federal transfers. The primary objective is to develop and substantiate
comprehensive measures to transform the allocation of tax revenues between the federal and regional budgets,
thereby strengthening regional financial sustainability within the framework of competitive federalism. The re-
search is highly relevant given the persistent spatial polarization of Russia’s economic development and the new
fiscal conditions created by recent tax innovations. This work proposes a model that combines three changes:
moving some value-added tax (VAT), giving some control over the mineral extraction tax (MET), and changing
the investment tax deduction into a federal-regional partnership. The method uses a systematic approach, with
comparative, statistical, and system reviews of official data from the Ministry of Finance of the Russian Federa-
tion for 2019-2024. The results show that regions rely on the federal government, with federal taxes account-
ing for 64.5% to 67.7% of regional budget money. The study estimates that giving 25% of domestic VAT to the
regions could cover a large part of their federal transfers. The suggested change to the investment tax deduction
includes setting up federal standards and a way to make it work better. The proposals are discussed within the
context of current sanctions, claiming that the change of fiscal flows allows the federal center to focus on im-
portant priorities while making regions partners in growth. In conclusion, implementing these connected steps
in place will help switch from a support-based model to one that encourages competitive federalism, leading to
a stronger and fairer federation. The findings suggest ways to change budget and tax laws.
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OPUTUHANBHASA CTATbA

[MoBbiweHMe pUcKanbHOM aBTOHOMUU PErMOHOB:
pedopmMupoBaHue pacnpeaeneHus HaoroBbixX
AOXOA0B B OroaeTHOM cucteme Poccum

M.E. KocoB, M.J1. BactoHuHa, O.A. MonskoBa
®wnHaHcoBbIM yHMBepcuTeT npu MpasuTensctBe Poccuiickont Mepepaumn, Mocksa, Poccuiickas Mepepaums

AHHOTALIMA
MccnenoBaHme NOCBALWLEHO PELIEHMIO aKTyanbHOM Npo6aeMbl MEXPErMOHANbHOM BMCKaNbHOM AUMCNPONOpPLMM
M ypesMepHOM PUHAHCOBOM 3aBMCMMOCTM CybbekTOB Poccuiickon Menepaunm oT dpenepanbHbix TpaHchep-
ToB. Lkenbto paboTbl aBnseTca paspabotka u 060CHOBaHME KOMMJIeKCa Mep No TpaHchopmauuu pacnpepene-
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HMS HANOroBbIX JOXOA0B Mexay dheaepanbHbiM U perMoHanbHbIMK BroaXeTamu Ans ykpenneHus GUHaHcoBon
YCTOMYMBOCTU PETMOHOB B paMKax KOHLLEMLMM KOHKYpeHTHOro dpeaepannsma. HayuHasa HoBM3HA 3aK/o4aeTcs
B NpeanoXeHUU CUHEPreTUYeCKON MOLENU, MHTErPUPYIOLLEN TPU K/KOUYEBbLIX HanpaBiaeHus pedopm: nepepa-
cnpepeneHve fonv Hanora Ha pobaeneHHyto ctoumocts (HAC), aenermpoBaHue 4acTv NOAHOMOYMI NO HANory
Ha [o6blyy nonesHbix nckonaemblx (HAMN) n peopraHmsaumio MexaHn3Ma MHBECTULMOHHOIO HasI0roBOro Bbl-
yeTa B hopMaTte dbenepanbHO-PErMOHANLHOIO NapTHepCTBa. MeToaonorMyeckas 0CHOBa BK/1HOUYAET CUCTEMHbIN
noaxon, KOMNapaTUBHbIN, CTAaTUCTUYECKUIA U CUTYaLMOHHBIM aHanun3bl oduLUManbHbIX AaHHbIX MUHMCTEPCTBA
¢duHaHcoB Poccuiickon Mepepaumn, GenepanbHoi HanoroBown cyxbbl 3a nepuog 2019-2024 rr. Pesynbra-
Tbl NOATBEPXAAOT CTPYKTYPHbINA XapakTep 3aBUCUMMOCTU PErMOHOB, 4EMOHCTPUPYSA, YTO dhefepanbHble HANoru
cocTaBnsoT OT 64,5 1o 67,7% noxo[0B permoHanbHbix 610axeToB. [1poBeaeHa KoIMYeCcTBEHHAA OLEHKA, MOKa-
3bIBaOLLAs, YTo 3aKkpenneHune 25% BHyTpeHHero HAC 3a pernoHamm MOXeT MOKPbITb 3HAYMTENIbHYIO U PacTy-
LYt JoMt0 Mx 6e3B03Me3aHbIX NOCTYNAeHUN n3 deaepanbHoro 6roaxeta. MpeanoxeHHas pepopMa MHBECTH-
LMOHHOIO HaNOroBOro Bbl4eTa NpeanosiaraeT yCTaHOBeHUe eanHbiX deaepanbHblX CTAaHAAPTOB M MEXaHM3Ma
KOMMeHcauuMun Ans nosbiweHus ero addektuHocTn. O6CyxaeHne pe3ynbTaToB A0KasbiBaeT, YTo pedopMa
onTUMU3MpPYeT DUHAHCOBbIE MOTOKK, MO3BONAS dheaepanbHOMY LLEeHTPY KOHLEHTPUPOBATb PeCypchbl Ha CcTpaTe-
rMYeckMx NpMopuTeTax, a perMoHaM — CTaTb akTUBHbIMM Y4aCTHMKAMM pa3BuUTUS. B 3aknoueHne 060CHOBaHO,
4TO peanun3auma NpensoXeHHbIX B3aMMOCBA3aHHbIX Mep 0b6ecneynT nepexos oT KOMMNEHCALMOHHOW MOaenu
K CTUMYNMpYIOLEN CUCTEME KOHKYPEHTHOro deaepannsma, cnocobcTeys cospanuto 6onee cbanaHCMpoBaHHON
M YCTOMNYMBOM BHOAXKETHOM CUCTEMBI. Pe3ynbTaTbl MCCNeA0BaHMS COLEPXKAT NpakTUYeckue pekoMeH4aunu ons
COBEpLUEHCTBOBAHMS BHOAXKETHOMO M HaJIOrOBOMO 3aKOHOAATENbCTBA.

Kniouesbie cnosa: huckanbHbli pepepannsm; Mex0oKeTHbIe OTHOLEHWS; pacnpeneneHmne HanoroBbixX AOXO0-
[l0B; perMoHasbHble 6roaxKeTbl; GMHAHCOBAs YCTOMYMBOCTb; HANor Ha fobaeneHHyto ctoumoctsb (HAC); Hanor
Ha [o6bivy nonesHbix uckonaembix (HAMW); Hanor Ha poxonbl Gusmyeckux nuy, (HODJ); Hanor Ha npubbINb
OpraHM3aumi; MHBECTULMOHHBIN HaNIOrOBbIN BbIYET; MPOCTPAHCTBEHHOE pa3BUTUE

Ana yumupoearus: Kosov M.E., Vasyunina M.L., Polyakova O.A Increasing the fiscal autonomy of regions:
Reforming the distribution of tax revenues in the budget system of Russia. Review of Business and Economics

Studies. 2026;14(1):91-110.DOI: 10.26794/2308-944X-2026-14-1-91-110

1. Introduction

The Russian Federation’s spatial development
continues to be characterized by significant po-
larization in its constituent entities’ economic
and social standing. The gap between leading
and lagging regions in terms of per GRP (gross
regional product) reaches 30-40 times, while the
disparity in household income levels ranges from
5 to 7 times. Over the past five years, this dispro-
portion has shown no consistent trend toward
reduction. Ten leading regions of Russia (includ-
ing Moscow, Saint Petersburg, and oil-and-gas-
producing regions) account for approximately
60% of the total gross regional product, whereas
the per capita indicators for more than half of
the regions fall below 5% of the national aver-
age. These issues exacerbate interregional imbal-
ances in the distribution of tax revenues among
the budgets of the constituent entities and un-
dermine regional fiscal sustainability [1].

The relevance of this study is further proved by
the numerous challenges faced by Russian regions,
including high debt burdens, rising indebtedness
among households and businesses, and financial
sector instability. These factors can significantly

impact Russian regions’ fiscal stability, affecting
the population’s quality and standard of living
and overall socioeconomic development [2]. In
the context of high interest rates and uncertainty
in international markets, it is essential to under-
stand how regions can adapt to these new condi-
tions and what measures can be implemented to
maintain their financial stability [3].
Government policy focused on social spend-
ing is now key to dealing with the fallout from
economic and global financial troubles. Giving
resources to important things such as schools,
hospitals, and infrastructure can ease social stress
and keep living standards high for people in the
country. Regional governments should try to keep
their budgets balanced and carry out local plans
that ensure things are fair and that improvement
can last in their areas [4]. Therefore, keeping Rus-
sian regions financially stable today is tricky and
requires teamwork from different levels of govern-
ment, businesses, and people. These things are
very important when deciding how money is split
between the central government and the regions.
The scientific novelty of this research lies in
the development of a comprehensive, empirically
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grounded model for transforming interbudget-
ary relations in Russia, which integrates three key
initiatives into a unified systemic approach: the
reallocation of a share of value added tax (VAT),
the delegation of authority over the mineral ex-
traction tax (MET), and the centralization of the
investment tax deduction mechanism. Unlike ex-
isting studies that often focus on isolated aspects
of fiscal federalism, this work proposes a syner-
gistic set of reforms under the paradigm of com-
petitive federalism, supported by a quantitative
assessment of their potential impact on covering
regional transfer dependence [5].

The primary goal of this study is to develop and
substantiate a set of practical measures for trans-
forming the allocation of tax revenues between
the federal and regional budgets of the Russian
Federation, aimed at strengthening the financial
sustainability of the constituent entities.

The central hypothesis of the research is that
the current model of fiscal federalism in Russia,
characterized by a high degree of vertical centrali-
zation of tax revenues and significant dependence
of regions on interbudgetary transfers, creates
disincentives for regional economic growth and
perpetuates interregional disparities. It is hypoth-
esized that a shift towards a model of competitive
federalism, achieved through the reassignment of
a portion of stable federal tax revenues to regional
budgets, the delegation of certain powers regard-
ing MET, and the centralization of the invest-
ment tax deduction mechanism, will strengthen
regional fiscal autonomy, enhance their motiva-
tion to develop their own tax base, and contribute
to reducing spatial socioeconomic polarization.

The scientific significance of this work is deter-
mined by its contribution to the theory of fiscal
federalism through the adaptation of the concept
of competitive federalism to the modern Russian
context, specifying the mechanisms for aligning
the financial interests of the center and the regions.
The practical significance lies in the development
of specific proposals for reforming the budget and
tax legislation of the Russian Federation, which
can be used by federal and regional authorities to
improve the system of interbudgetary relations
and stimulate balanced spatial development.

To meet our goal and test our idea, we set these
research tasks:

1. Examine how revenues and expenditures are
structured in the budget system to determine to

what extent regions depend on federal transac-
tions.

2.Judge if moving a portion of VAT revenues to
regional budgets would be helpful and what the
dangers might be.

3. Show if it makes good economic sense to give
regions some control over the MET tax.

4. Suggest ways to change the investment tax
deduction system to make it better at encouraging
investment in regions.

2. Literature review

The academic discussion on the relationships
between budgets and fiscal federalism is broad.
Experts are mostly split between those who sup-
port more fiscal centralization to ensure a sta-
ble economy and national fairness, and those
who back decentralization to improve regional
efficiency and address local needs. Those who
support centralization say that a strong center
is needed to control overall fiscal policy, lessen
the blow of regional economic issues, and redis-
tribute resources to reduce inequalities through
a single transfer system. On the other hand,
those who support decentralization believe that
local governments can better allocate resources
based on local wants, improving public service
and encouraging new ideas in public policy. This
debate plays out in a complex way in Russia.

A significant body of research highlights the
persistent challenges and unintended conse-
quences of the current highly centralized fiscal
model in Russia. Scholars consistently point to
the acute vertical and horizontal imbalances with-
in the Russian budget system. As Plisetskii notes,
the deep-seated polarization in the economic and
social standing of Russia’s constituent entities not
only persists but also exacerbates interregional
imbalances, fundamentally undermining regional
fiscal sustainability [1]. This view is strongly sup-
ported by empirical data showing that a limited
number of regions, including Moscow, Saint Pe-
tersburg, and resource-rich areas, generate a dis-
proportionate share of the GRP, leaving a major-
ity of others structurally financially dependent.
This dependency, as explored by Bukharian and
Lavrov, is primarily addressed through a complex
system of interbudgetary transfers, which, while
aiming to equalize, often creates a “soft budget
constraint” and reduces the incentive for regional
authorities to cultivate their own tax bases and
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pursue responsible, growth-oriented economic
policies [6]. The reliance on transfers, rather than
own-source revenues, weakens the direct link be-
tween local economic success and budgetary well-
being, potentially stifling regional initiative and
perpetuating a cycle of dependency. Vasyunina ar-
gued that this dependency is primarily addressed
through a system of interbudgetary transfers,
which, according to many analysts, reduces the
incentive for regional authorities to cultivate their
own tax bases and pursue responsible economic
policies [7].

In parallel, a substantial field of research ex-
plores mechanisms for strengthening regional
fiscal autonomy. The works of Yeremin and Ko-
sov emphasize that in the face of global economic
shifts and sanctions pressure, regional authorities
must develop resilient financial foundations. This
necessitates a transformation of the revenue allo-
cation system [4]. The proposal to reassign a por-
tion of federal tax revenues, particularly VAT, to
regional budgets is a recurring theme. Gracheva
revealed that this approach finds historical prec-
edent in Russia in 1999-2000 and a contemporary
analogue in nations like Germany [8]. However,
the applicability of such international models is
always subject to critical evaluation, as institu-
tional frameworks, economic structures, and po-
litical systems vary significantly between nations,
affecting the potential for successful transfer of
fiscal mechanisms.

A key part of the literature looks at how money
from natural resources is divided. Kolesnikova, for
example, says that because the adverse impacts
of mining are local and the costs for infrastruc-
ture and the environment are paid by the regions,
there’s a favorable reason to share MET [9]. This
idea fits with the principle that decisions about
taxes should be made by the level of government
that can best deal with the results. The research
on tax breaks for regional growth gives ideas about
tools like the investment tax deduction. Studies
show that while it’s meant to encourage invest-
ment, it’s not applied evenly in Russia, which
makes the financial differences between regions
bigger. The way things are now, regions can set
their own rules for deductions, but this has led
to strict rules and only partial repayment for lost
income, which reduces how well it works [10]. This
means that the system may need to be adjusted by
controlling some parts of it from the center.

Thus, the existing research landscape confirms
the pressing nature of transforming interbudg-
etary relations in Russia. A key question that’s
still open is how to assign tax income in a way
that’s both politically doable and beneficial for
the economy [11]. The debate often comes down
to two main ideas: Should the focus be on keeping
the federal finances steady by centralizing them
to control the economy and make sure things are
fair all over the country? Alternatively, should the
focus be on providing regions with incentives to
grow by decentralizing authority to enhance local
responsibility and economic performance? This
disagreement is made harder by Russia’s realities:
its large size, the fact that resources are heavily
focused in certain areas, and its past as a very cen-
tralized country. Because of this, many suggested
fixes tend to address the symptoms instead of
the real causes. They make small changes to how
money is moved around without really changing
the key way income is shared. Our study attempts
to fill this gap by going beyond just listing the
problems and suggesting real, cooperative chang-
es. We think the best method is in the middle of
centralization and decentralization. This study
directly addresses the ongoing problem of bal-
ancing federal steadiness with solid reasons for
areas to grow.

It is crucial to note that the fiscal landscape
for regional budgets in Russia is undergoing sig-
nificant transformation due to recent federal tax
initiatives implemented in 2024-2025. Key in-
novations include the introduction of a progres-
sive scale for the Personal Income Tax (PIT), an
increase in the basic rate of the Corporate Profit
Tax, and the granting of rights to regions to set
increased rates for property taxes [12].

These measures are ostensibly designed to
strengthen the revenue base of both the federal
and regional budgets. However, their impact on
the fundamental problem of regional fiscal de-
pendency and autonomy requires careful analysis.
While they may increase nominal revenue, they do
not inherently address the structural imbalance
where regions control a minor share of stable, eco-
nomically sensitive tax revenues. The increased
progressivity of PIT and the higher profit tax rate
may even exacerbate volatility and concentration
of revenues in more developed regions, poten-
tially reinforcing existing spatial disparities un-
less accompanied by a fundamental recalibration
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of the tax allocation mechanism itself. Therefore,
the proposals of this study, focusing on the real-
location of VAT and MET, should be considered
complementary and necessary measures within
this new fiscal reality, aiming to provide regions
with more predictable and stable revenue sources
alongside these recent changes in tax parameters.
This study seeks to add to this discussion by sug-
gesting specific ways to change this mechanism.

3. Methods

This study uses a systematic approach to analyze
how budgets relate to each other and how fiscal
policy works. It aims for a thorough and organ-
ized look at how tax money is shared in Russia.
The research combines different methods, using
both comparison and statistics. Combining meth-
ods makes the results stronger, giving a diagnosis
that is factual and considers context.

The methodological framework was executed
in three distinct, yet interconnected stages to
ensure the logical progression from diagnosis to
prescription.

The first stage involved a comprehensive diag-
nostic analysis of the current structure of budget
revenues across the federal and regional levels.
The primary focus was to quantitatively assess
the degree of financial dependence of regions
on interbudgetary transfers. The initial step was
a close look at what makes up regional budget
income, focusing on how much comes from the
regions themselves versus what they acquire from
federal funds, and watching how these numbers
changed during the study. Next, the study looked
at what might happen if suggested changes were
made and whether they could realistically work.
This meant estimating how the budget would be
affected if some VAT money was moved to region-
al budgets and looking at how regional leaders
might react to the new rules. The goal was not
just to find problems but to test possible answers
and spot any dangers linked to them, such as VAT
money not being spread evenly across regions. The
last part was about the rules and plans already in
place. This involved carefully checking the current
laws and planning documents that control how tax
money is shared and how areas are developed. This
included seeing if the goals at the federal, regional,
and city levels lined up with the budget money set
aside to pay for them, mostly thinking about fair
competition between federal areas.

First, the research analyzed the present de-
sign of budget incomes, focusing on the extent
to which regions rely on financial help from
other budgets. Second, the study judged how the
planned changes might change the budget bal-
ance and what motivates regional leaders. Lastly,
the research checked the legal methods for giv-
ing out tax money, giving specific consideration
to how they affect the budget and if they match
the idea of federal competition. The study used
official numbers from the Russian Federation’s
Ministry of Finance from 2019 to 2024. The work
used information on tax income from the federal
budget and combined regional budgets, focusing
especially on VAT and business profit tax.

The research employed conventional methods
to compare and make broad statements, examined
budget processes as a whole, and meticulously
selected laws and statistics. The work added infor-
mation about budget numbers but also looked at
how regions differed financially. The team consid-
ered how well the investment tax break worked as
a way to boost regional investment. The study also
looked at how other countries share tax powers
between different levels of their budget systems,
mainly learning from how Germany handles VAT.
The methodological approach allowed for a com-
prehensive assessment of the existing system of
interbudgetary relations and developed scientifi-
cally grounded proposals for its transformation in
the context of competitive federalism.

4. Results

First, achieving coherence within the spatial devel-
opment strategic planning system for Russia’s con-
stituent entities and municipal entities necessi-
tates the implementation of a robust, multi-tiered
framework. This is proposed to be realized through
several interconnected mechanisms designed to
enforce vertical and horizontal integration:

« Establishing a strict and transparent hierar-
chy of strategic planning documents across the
federal, regional, and municipal levels. This hier-
archy must ensure that strategic vision and na-
tional priorities, as defined in federal documents,
are systematically translated into concrete ob-
jectives and actionable measures within regional
and municipal plans. The aim is to form a unified
system where documents are linked, ensuring
that local projects help achieve broad national
objectives.
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 Establishing necessary rules for what goes
into strategic planning documents at local levels.
These rules should make clear how these docu-
ments fit with broader plans. They should spell
out how local goals and measures support na-
tional priorities. Such an arrangement prevents
local plans from straying and ensures a single,
united spatial development policy for the whole
country.

« Creating and operationalizing a unified dig-
ital information system for strategic planning,
built upon and integrating existing governmental
platforms. This system would serve as the central
nervous system for spatial development manage-
ment. Its core function would be to enable real-
time monitoring and comprehensive analysis of
the dynamics related to achieving stated priori-
ties and goals. Crucially, this system must inte-
grate financial data, allowing for the tracking of
key performance indicators against the planned
funding volumes from all sources, including in-
terbudgetary transfers [10]. This creates a closed-
loop management cycle where budgetary alloca-
tions are directly linked to strategic targets, and
spending efficiency can be systematically evalu-
ated, thereby identifying potential fiscal risks and
implementation bottlenecks early on.

A key aspect of organizing a unified system for
strategic spatial development planning in Russia
is ensuring full traceability of both the procedures
for achieving the country’s key development pri-
orities, as reflected in various strategic planning
documents, and the use of budgetary funds al-
located for implementing the corresponding ac-
tivities [13]. This traceability is fundamental to
creating a closed-loop management cycle, where
strategic goals are directly linked to budgetary
allocations, and the results of spending are sys-
tematically evaluated against predefined targets.
Without this vertical and horizontal integration
of planning and budgeting, there is a high risk of
strategic documents becoming declarative and
budgetary resources being dispersed inefficiently,
failing to catalyze the intended structural trans-
formations in regional economies [14].

Despite the long history of delegating state
powers to public authorities, several issues re-
lated to financial support remain critically rel-
evant and act as a significant barrier to effective
spatial development. These challenges are sys-
temic and undermine the principles of fiscal fed-

eralism. The problems include, first and foremost,
insufficient legal regulation of delegating powers
within sectoral regulatory legal acts. This often
leads to ambiguous interpretations of responsi-
bilities between federal and regional authorities,
creating accountability gaps and implementation
delays [15].

Furthermore, a fundamental flaw lies in the
discrepancies in the methodologies for calculat-
ing subsidies provided to reimburse additional
costs incurred by public authorities when execut-
ing delegated powers. The current methodologies
frequently fail to meet the requirement of com-
pleteness and adequacy in financing [16]. They
often rely on outdated or averaged expenditure
standards that do not account for regional specif-
ics, such as differentiated costs for utilities and
transportation in remote northern territories, var-
ying demographic structures, or disparate starting
conditions of social infrastructure. This situation
leads to the persistent underfunding of assigned
responsibilities. Regional and local budgets must
then use their limited funds to make up the dif-
ference. As a result, they have less capacity to pay
for projects related to their own areas of respon-
sibility and improvement objectives. This situa-
tion effectively penalizes regions for executing
federally mandated policies, creating a perverse
incentive structure and weakening their financial
sustainability [17]. Addressing these methodologi-
cal and regulatory gaps is therefore a prerequisite
for achieving genuine coherence in the strategic
spatial development planning system and for
building a more resilient and equitable model of
fiscal federalism in Russia.

According to Fig. 1, federal budget tax revenues
exceed those of all constituent entities. This ratio
can be explained by the high concentration of tax
powers at the federal level and the specificity of
tax revenue allocation between budgets, regulated
by budgetary legislation.

The high financial dependence of Russian re-
gions and municipal entities on interbudgetary
transfers remains a persistent and critically rel-
evant issue, as unequivocally evidenced by the
structure of the revenues of the consolidated
budgets of the constituent entities (Fig. 2). This
dependency is not a transient phenomenon but
a structural feature of the current fiscal system,
with profound implications for regional govern-
ance and economic development [18].
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Fig. 1. Tax revenues of the federal budget and consolidated budgets of Russia’s constituent entities, trillion rubles

Source: Calculated by the authors on the basis of information on the execution of the consolidated budgets of the subjects

of the Russian Federation and the budgets of territorial state extra-budgetary funds on 01.01.2020, 01.01.2021,01.01.2022,
01.01.2023,01.01.2024,01.01.2025. URL: https://roskazna.gov.ru/ispolnenie-byudzhetov/konsolidirovannye-byudzhety-
subektov-rossijskoj-federacii?filter_type=49 (accessed on 10.09.2025) and on data from the Electronic Budget, the unified
portal of the Russian Federation’s budget system. URL: https://www.budget.gov.ru/%D0%B1%D1%8E%D0%B4%D0%B6%D0%
B5%D1%82/%D0%B4%D0%BE%D1%85%D0%BE%D0%B4%D1%8B (accessed on 10.09.2025).

This structural dependency manifests itself in
several profound and interconnected ways that
stifle regional initiative and perpetuate economic
inefficiency. Firstly, it creates a deeply entrenched
system of “soft budget constraints,” a phenom-
enon where regional authorities are incentivized
to prioritize lobbying for federal subsidies and
transfers over implementing politically difficult
but economically necessary reforms to strengthen
their own revenue base. This behavior fundamen-
tally undermines the principles of fiscal responsi-
bility and accountability at the sub-national level,
as the consequences of poor fiscal management
or a non-diversified economy are often mitigated
by federal bailouts, creating a moral hazard [19].

Secondly, this financial reliance erodes the mo-
tivational foundation for regional governments
to act as proactive agents of their own economic
development. The analysis confirms that depend-
ency reduces the impetus for public authorities to
implement responsible, long-term economic and
budgetary policies aimed at creating a favorable
investment climate and fostering business growth
within their territories. When a substantial and
predictable portion of a region’s budget is guar-

anteed through transfers, the direct, tangible link
between successful local economic policy and in-
creased budgetary resources is severed [20]. This
decoupling can lead to a perverse incentive struc-
ture, where demonstrably successful economic
development and an expanding tax base may be

“punished” by a corresponding reduction or with-

drawal of federal support, without a fully com-
pensatory increase in the region’s own revenues.
Consequently, regions may consciously or sub-
consciously avoid pursuing aggressive economic
development strategies, as the marginal benefit of
such efforts is diminished, and the political costs
of reform are high. This creates a vicious cycle
where reliance on transfers discourages the very
policies that could lead to fiscal self-sufficiency,
thereby locking regions into a state of perma-
nent dependency and hindering the transition to
a model of competitive federalism where regions
thrive based on their economic merits.
Furthermore, this model indicates spatial
socio-economic disparities. While interbudget-
ary transfers are designed to equalize, they often
fail to address the root causes of inequality [21].
The system manages the symptoms of regional
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Fig. 2. Structure of revenues of the consolidated budgets of Russia’s constituent entities, billion rubles

Source: calculated by the authors on the basis of information on the execution of the consolidated budgets of the subjects
of the Russian Federation and the budgets of territorial state extra-budgetary funds for 01.01.2020,01.01.2021, 01.01.2022,
01.01.2023,01.01.2024,01.01.2025. URL: https://roskazna.gov.ru/ispolnenie-byudzhetov/konsolidirovannye-byudzhety-
subektov-rossijskoj-federacii?filter_type=49 (accessed on 10.09.2025).

backwardness rather than catalyzing sustainable,
internally driven growth. The data shows that, de-
spite these transfers, the gap between leading and
lagging regions in terms of GRP and household
income remains stark, indicating that the current
mechanism of financial support is insufficient for
genuine convergence [22].

Therefore, the structure depicted in Fig. 2 is
more than a simple statistical distribution; it
is a symptom of a deeper imbalance in the al-
location of financial resources and expenditure
responsibilities. It confirms the urgent need for
a paradigm shift from a compensatory model of
fiscal relations to an incentive-based model of
competitive federalism, where regions are em-
powered with greater control over stable revenue
sources, thereby directly linking their fiscal well-
being to the success of their own socioeconomic
policies.

An examination of the revenue structure of
Russia’s regional budgets from 2019 to 2023
shows a clear and consistent reliance on federal
taxes [19]. Over these five years, income from
federal taxes, PIT and the corporate profit tax was
always the largest portion, making up 64.5% to
67.7% of total regional budget income, as shown
in Fig. 3. The Russian fiscal system shows strong

central control, even with shared taxes. Regions
rely on these federal taxes for their budgets. The
personal income tax (PIT), tied to population in-
come and economic health, gives a large but fluc-
tuating income. The corporate profit tax is also
uneven and favors regions with many resources
and industries.

The stability of this high percentage range
(64.5-67.7%) indicates a rigid system that offers
limited fiscal autonomy to the regions. Their ca-
pacity to influence these revenue streams through
their own policy tools is constrained, as the key
parameters (such as the distribution standards
for the profit tax) are set at the federal level. This
structural dependency creates a paradoxical situ-
ation: regions are responsible for a vast array of
expenditure obligations, particularly in the social
sphere (education, healthcare), yet they have lim-
ited control over their primary revenue sources.
This reinforces their reliance on the system of in-
terbudgetary transfers to balance their budgets,
which, as our research shows, remains a pressing
issue. Consequently, this fiscal configuration re-
duces the incentive for regional authorities to ac-
tively cultivate their own economic and tax poten-
tial [23], as the marginal gains from such efforts
are often overshadowed by adjustments in federal
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Source: calculated by the authors on the basis of information on the execution of the consolidated budgets of the subjects
of the Russian Federation and the budgets of territorial state extra-budgetary funds for 01.01.2020,01.01.2021, 01.01.2022,
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subektov-rossijskoj-federacii?filter_type=49 (accessed on 03.09.2025).

transfer payments. This analysis directly substan-
tiates the need for the transformative initiatives
proposed in this study, aimed at diversifying and
strengthening the own-source revenue base of the
constituent entities.

The systemic lack of sufficient autonomous
tax sources and the resulting excessive depend-
ence of Russian regions on interbudgetary trans-
fers are not merely symptoms of vertical fiscal
centralization but are its direct and debilitating
consequences. This structural imbalance actively
reduces the motivation of sub-national public
authorities to implement responsible, long-term
economic and budgetary policies. In a misguided
attempt to gain a competitive edge with limited
fiscal tools at their disposal, regions may engage
in a fiscally detrimental “race to the bottom,”
competing against one another by lowering key
regional tax rates, such as the corporate profit tax,
which ultimately erodes the collective revenue
base without guaranteeing sustainable economic
growth [24]. This pattern creates a cycle of reli-
ance and weakens responsibility and good man-
agement in a federal state.

This can be addressed by putting in place related
plans meant to reset the balance of tax powers and
income sources between government levels. The
advice we offer comes from the idea of competitive
federalism, which tries to swap out the current reli-
ance with a system that rewards regions for good
financial planning. The following initiatives — con-
cerning VAT, MET, and the investment tax deduc-
tion — are conceived as a synergistic package to
create this new incentive-based framework.

To quantitatively confirm the structural nature
of the identified dependence of regional budget
revenues on deductions from federal taxes (per-
sonal income tax and corporate profit tax), as il-
lustrated in Fig. 3, it is advisable to use an inter-
nal verification method based on calculating the
relative range of variation. This approach makes
it possible to assess the stability of the observed
pattern over time, relying exclusively on the em-
pirical data presented in this study for the period
2019-2024.

The proposed indicator is the stability coeffi-
cient (K, ), calculated using the following for-
mula (1).
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maX(FN2019_2024) - min(FN2019-2024)
an(FN201972024)

where FN is the share of federal taxes (PIT and
corporate profit tax) in the revenues of the con-
solidated budgets of the constituent entities of
the Russian Federation in the corresponding year.

Based on the dynamics presented in Fig. 3, the
minimum (64.5% in 2019), maximum (67.7% in
2022), and arithmetic mean (66.1%) values of the
share for the studied period were deter-
mined. The range of variation amounted to
67.7% — 64.5% = 3.2% . Thus, the value of the stabil-
ity coefficient is:

K

stab —

% 100%, (1)

» =%x100% _4.84%.

The obtained result (K, =4.84% ) demon-
strates low volatility in the share of federal taxes
in regional budget revenues over the six-year pe-
riod. A coefficient value of less than 5% indicates
moderate fluctuations of the indicator and con-
firms the stable, structural nature of regional de-
pendency. Crucially, such an insignificant range of
values (only 3.2 percentage points) is observed
against the backdrop of significant external mac-
roeconomic shocks, including the COVID-19 pan-
demic and unprecedented sanctions pressure. For
comparable economic indicators under similar
conditions, one would expect significantly higher
coefficient values (on the order of 10-15% or more),
which would be characteristic of conjunctural or
random fluctuations.

The low value of K, serves as a robust sta-
tistical argument supporting the thesis of rigid
vertical centralization of tax revenues in the
Russian budget system. It confirms that the es-
tablished level of dependency (at the level of
64-68%) is not a temporary phenomenon but an
institutionally entrenched characteristic of the
current model of interbudgetary relations. This
indicator strengthens the evidentiary base of the
conducted analysis, demonstrating the statisti-
cal reliability of the conclusions outlined in Sec-
tion 3. It substantiates the objective necessity
of transitioning from a compensatory model to
an incentive-based system of competitive fed-
eralism through the implementation of the pro-
posed set of reforms: the reallocation of 25% of
domestic VAT, the delegation of certain powers
over the Mineral Extraction Tax (MET), and the

)

reorganization of the investment tax deduction
mechanism.

The first initiative is the transfer of some tax
revenues (federal) to the regional and local lev-
els. It may be effective to allocate a portion of the
revenues from VAT to the budgets of the regions,
according to an established standard [25]. VAT
provides a stable flow of income, as confirmed by
Table 1. The high collection rate of VAT is attrib-
uted to the electronic declaration and the use of
advanced information technologies by tax authori-
ties in administration.

Thus, as a central pillar of fiscal reform, it is pro-
posed to grant the constituent entities of the Rus-
sian Federation the right to receive a fixed share of
the revenues from the domestic VAT. Specifically,
we propose allocating 25% of the proceeds from
the VAT on goods (works, services) sold within the
territory of Russia directly to the budgets of the
regions. This portion of the VAT is recommended
to be allocated to the budget of the region where
the seller, who is the taxpayer of this tax, is of-
ficially registered. This approach creates a direct
and transparent link between a region’s economic
activity and its budgetary revenues, incentivizing
regional authorities to foster a favorable business
climate and expand the local tax base [26)].

The proposed redistribution of tax revenues is
designed to fundamentally strengthen regional
financial autonomy. As demonstrated in Table 2,
the allocated 25% of domestic VAT revenues could
cover, on average, over 40% of the non-repayable
transfers (subsidies) received by the consolidated
budgets of the constituent entities between 2019
and 2024.

A main issue is the inconsistent VAT distribu-
tion across regions. To lessen the risk for regions
with VAT deficits, we should adjust the current
system of horizontal equalization transfers. If re-
gions’ income increases, their need for equaliza-
tion will drop. Furthermore, to compensate for the
federal budget’s revenue shortfall, a concurrent
review of federal expenditure obligations or other
revenue sources would be necessary. This balanced
approach ensures that the move towards com-
petitive federalism does not exacerbate territorial
inequalities but instead creates a more resilient
and motivation-based system of interbudgetary
relations (Table 2) [27].

This analysis directly substantiates the need
for the transformative initiatives proposed in this
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Table 1
Federal budget VAT revenues, billion rubles
Indicator 2019 2020 2021 2022 2023 2024

Total income 20,188.8 18,719.1 25,286.4 27,8244 29,1241 24,621.5
VAT total 7,095.2 7,202.2 9,212.2 9,552.8 11,6144 13,5231
VAT (domestic) 4,257.8 4,268.6 5,479.3 6,489.4 7,182.4 8,733.93
VAT on 2,837.4 2,933.5 3,733.0 3,063.4 4,432.0 4,789.17
imported goods

Source: compiled by the authors based on data from the Electronic Budget, the unified portal of the Russian Federation’s budget
system. URL: https://www.budget.gov.ru/web/guest/%D0%91%D1%8E%D0%B4%D0%B6%D0%B5 %D1%82/%D0%94%D0%BE %
D1%85%D0%BE%D0%B4%D1%8B/%D0%98%D1%81%D0%BF%D0%BE%D0%BB%D0%BD%D0%B5%D0%BD%D0%B8%D0%B5-
%D0%B1%D1%8E%D0%B4%D0%B6%D0%B5%D1%82%D0%B0-%D0%BF%D0%BE-%D0%B2%D0%B8%D0%B4%D0%B0%D0%BC-
%D0%B4%D0%BE%D1%85%D0%BE%D0%B4%D0%BE%D0%B2 (accessed on 20.09.2025).

study. To provide a comprehensive quantitative
assessment of the current level of regional inde-
pendence and the potential impact of our propos-
als, we calculated an Integral Fiscal Autonomy
Index (IFAI). To quantitatively assess the level of
financial independence of the constituent entities
of the Russian Federation and verify the proposed
reforms, we developed and calculated an Integral
Fiscal Autonomy Index (IFAI). This indicator al-
lows for a comprehensive evaluation of the regions’
ability to cover their expenditure obligations using
revenue sources under their control, adjusted for
the level of fiscal dependency.

The IFAI methodology is based on the ratio of
own-source (tax and non-tax) revenues of regional
budgets to total expenditure obligations, adjusted
by a quality of autonomy coefficient (K), which
reflects the share of non-repayable transfers in
total revenues (3).

NT

K=1-—"—,
R

[FA]=M+—1;VTR*

K, where 3
where TR is tax revenues; NTR is non-tax rev-
enues; E is expenditures of the consolidated re-
gional budgets; NT is non-repayable transfers
(grants); R is the total volume of revenues.

The analysis of the IFAI dynamics over the pe-
riod 2019-2023 (Table 3) confirms the structural
nature of the regions’ dependence on the federal
center, as identified in this study. On average, over
the studied period, the actual IFAI stood at 0.796,
meaning that only 79.6% of expenditure obliga-
tions were covered by own-source revenues. The
most critical value of the index was recorded in
2020 (0.720), due to the crisis-induced decline in

tax revenues against the backdrop of increased
social expenditures during the pandemic.

The application of scenario modeling, based
on the measure proposed in this study to real-
locate 25% of domestic VAT to regional budgets,
demonstrates a significant positive effect. In the
projected scenario (without the equalization coef-
ficient), the average IFAI increases to 0.881, which
corresponds to an increase in autonomy of 8.5
percentage points (or 10.7% relative to the base
level). The largest absolute increase in the index
was observed in 2023 (+0.092), which correlates
with the growth of VAT revenues in the federal
budget (Table 1) and confirms the high fiscal po-
tential of this tax as a source of stable income for
the regions.

Including the autonomy coefficient (K) in the
model, which reflects the consistency of the hori-
zontal equalization system, yields a more care-
ful estimate. The final IFAI, adjusted for fiscal
dependency, is about 0.690 over five years. This
suggests that even with a stronger revenue base,
regional differences are still present. Regions
starting with a low tax base still need redistribu-
tion, which means the transfer system must be
adjusted to fit the ideas of competitive federalism.

The main finding is that the suggested change
could lower the difference between regional rev-
enues and spending by about 42%. The obtained
IFAI values (0.903 in the 2023 projected sce-
nario) approach the level of full self-sufficiency,
thereby creating effective incentives for regional
authorities to enhance their own economic po-
tential. At the same time, the final index values
(0.584-0.749) point to the need to combine the
tax reform with a modernization of the invest-
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Table 2

Ratio of 1/4 domestic VAT and non-repayable receipts of the consolidated budgets of Russia’s constituent entities

non-repayable receipts of the
consolidated budgets of the
constituent entities (1/4 share

of coverage of VAT non-repayable
receipts), %

Indicators 2019 2020 2021 2022 2023 2024
Non-repayable receipts of the 2,453.1 3,776.0 3,676.4 3,921.3 4,030.9 3,753.5
consolidated budgets of the
constituent entities, billion rubles
1/4 of domestic VAT, billion rubles 1,064.4 1,067.2 1,369.8 1,622.3 1,795.6 2,183.48
Ratio of 1/4 of domestic VAT and 43.39 28.26 37.26 41.37 44.55 58.17

Source: Compiled by the authors based on the data from the Electronic Budget, the unified portal of the Russian

Federation’s budget system. URL: https://www.budget.gov.ru/web/guest/%D0%91%D1%8E%D0%B4%D0%B6%D0%B5 %
D1%82/%D0%94%D0%BE%D1%85%D0%BE%D0%B4%D1%8B/%D0%98%D1%81%D0%BF%D0%BE%D0%BB%D0%BD %
D0%B5%D0%BD%D0%B8%D0%B5-%D0%B1%D1%8E%D0%B4%D0%B6%D0%B5%D1%82%D0%B0-%D0%BF%D0%BE-
%D0%B2%D0%B8%D0%B4%D0%B0%D0%BC-%D0%B4%D0%BE%D1%85%D0%BE%D0%B4%D0%BE%D0%B2?region
Id=45000000 (accessed on 11.09.2025) and calculated by the authors on the basis of information on the execution of the
consolidated budgets of the subjects of the Russian Federation and the budgets of territorial state extra-budgetary funds for
01.01.2020,01.01.2021,01.01.2022,01.01.2023,01.01.2024,01.01.2025. URL: https://roskazna.gov.ru/ispolnenie-byudzhetov/
konsolidirovannye-byudzhety-subektov-rossijskoj-federacii?filter_type=49 (accessed on 03.09.2025).

Bf?‘llaemsics of the Integral Fiscal Autonomy Index (IFAI) in 2019-2023
Indicator 2019 2020 2021 2022 2023
Actual IFAI (current model) 0.841 0.720 0.807 0.800 0.811
Projected IFAI (with 25% VAT) 0.928 0.794 0.891 0.887 0.903
Final IFAI (with coefficient K) 0.749 0.584 0.696 0.702 0.720

Source: compiled by the authors based on the data from the Electronic Budget, the unified portal of the Russian Federation’s
budget system. URL: https://www.budget.gov.ru/%D0%91%D1%8E %D0%B4%D0%B6%D0%B5%D1%82/%D0%94%D0%BE %D
1%85%D0%BE%D0%B4%D1%8B?regionld=45000000 (accessed on 11.09.2025) and calculated by the authors on the basis of
information on the execution of the consolidated budgets of the subjects of the Russian Federation and the budgets of territorial
state extra-budgetary funds for 01.01.2020, 01.01.2021,01.01.2022,01.01.2023,01.01.2024. URL: https://roskazna.gov.ru/
ispolnenie-byudzhetov/konsolidirovannye-byudzhety-subektov-rossijskoj-federacii?filter_type=49 (accessed on 03.03.2026).

ment tax deduction mechanisms and the delega-
tion of certain MET powers.

The proposal to reallocate a portion of VAT
revenues to subnational budgets is not without
precedent and finds support in both historical
domestic experience and contemporary interna-
tional practice. In Russia, a similar mechanism was
actively employed during the formative period of
its fiscal system, from 1999 to 2000. During this
time, a defined share of VAT revenues, initially
set at 25% and later reduced to 15%, was directly
assigned to the budgets of the constituent enti-
ties. This historical experiment demonstrates the
technical feasibility of such a model within the
Russian budgetary framework and provides a valu-

able, albeit dated, reference point for its potential
implementation and the challenges that may arise,
such as the pressure to recentralize revenues dur-
ing federal budget shortfalls.

Germany presents a tested model for VAT
sharing under constitutional law. The German
Basic Law dictates how VAT is divided among the
federal government, states, and local areas. The
VAT allocation adapts to reflect present financial
needs and economic conditions by adjusting its
rules within a solid legal base. The federal budget
receives the largest portion, with states getting
a substantial share and local governments a small-
er guaranteed percentage. Germany’s VAT system
includes an equalization component, where por-
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tions of richer states’ VAT revenue go to poorer
regions. This reduces potential financial dispari-
ties. A VAT-sharing arrangement may integrate
equalization techniques to support both economic
activity and inter-regional equity. State budgets
get less than half of the VAT. Of the regional VAT
income, 75% is allocated based on population size,
and 25% acts as aid for the poorest regions. How
local budgets get their share of VAT is based on
indicators that reflect tax income per person [5, 8].

The German model operates within a long-
standing, stable framework of cooperative feder-
alism with strong, historically established Liander
(states). The structure of the German economy
is more diversified and less dependent on raw
materials across its regions compared to Russia’s
pronounced resource-based regional economies.

The German experience should not be viewed
as a blueprint for direct imitation but rather as
a conceptual proof-of-concept that demonstrates
the technical possibility and potential benefits of
constitutionally mandating the sharing of a major
federal tax like the VAT with subnational budg-
ets. The specific parameters and mechanisms for
such a sharing model in Russia, including the pro-
posed 25% share and allocation criteria, must be
designed based on a thorough analysis of domestic
fiscal capacity, risks, and strategic priorities, as
undertaken in this study. The primary justification
for the proposed VAT reallocation in Russia thus
rests not on foreign experience but on the inter-
nal logic of addressing the identified structural
flaws within its own budget system, specifically,
the need to reduce dependency on transfers and
create a direct link between regional economic
activity and budget revenues.

The generalization of experience allows us to
identify several negative factors associated with
certain risks of transferring a part of VAT revenues
to the constituent entities. These include:

» Several regions have a negative VAT bal-
ance due to tax deductions. As of January 1, 2025,
11 regions reported negative VAT assessments.
These regions include the Republic of Buryatia,
the Republic of Sakha (Yakutia), Zabaykalsky Krai,
Kamchatka Krai, Primorsky Krai, the Amur Re-
gion, the Magadan Region, the Sakhalin Region,
the Jewish Autonomous Region, the Chukotka
Autonomous Okrug, and the Murmansk Region.

» The dropout of federal budget revenues
necessitates adequate compensation. 25% of in-

ternal VAT revenues accounted for 5.27% of the
federal budget’s income in 2019, 5.70% in 2020,
5.42% in 2021, 5.83% in 2022, and 6.17% in 2023,
in 2024.

The uneven interregional distribution of VAT
revenues is driven by disparities in labor resource
distribution, industrial production and capacity,
and natural resource availability.

For these reasons, transferring 25% of domestic
VAT to regions will not completely solve the issue
of horizontal fiscal imbalances across regions but
will contribute to progress toward this goal. In-
creasing tax revenues will motivate regional au-
thorities to intensify efforts to expand the tax base
for assigned taxes. Creating favorable conditions
for business development, including improving
the effectiveness of regional tax policies, will help
boost the volume of goods, works, and services
sold [28].

The existing system of horizontal allocation
of intergovernmental transfers will not require
transformation due to changes in the distribution
of tax revenues between government levels. With
additional revenues, the budget sufficiency ratio
of most regions is expected to improve, reducing
their dependency on equalization grants. Federal
budget subsidies for various purposes (including
co-financing capital investments in state or mu-
nicipal property) may be reduced.

The second initiative involves transferring part
of the tax authority for the MET from the federal
to the regional level. A significant share of rev-
enues from this tax (92%) is concentrated in the
federal budget. Considering that the negative ex-
ternalities associated with mineral extraction are
predominantly localized within specific regions
and the high costs borne by Russian regions to re-
store natural resources and develop infrastructure,
transferring part of the tax authority for MET is
economically justified.

Following the subsidiarity principle in the allo-
cation of tax authorities among public governance
bodies, we propose implementing the following
measures: the delegation of powers to regional
authorities to set the MET rate and determine the
tax base; the establishment by federal government
authorities of restrictions on changes in the rate
by the constituent entities outside a certain range.

The third initiative involves reorganizing as
a tool for tax-based stimulation of the invest-
ment appeal of the constituent entities. Invest-
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Fig. 4. Decrease in corporate income tax in the federal budget as a result of the provision of ITC by federal districts

Source: compiled by the authors based on data from the reports on the accrual and receipt of taxes, fees, insurance premiums,
and other mandatory payments (form No. 1-NM, consolidated in the Russian Federation as a whole) of the Federal Tax Service
of Russia URL: https://www.nalog.gov.ru/rn77/related_activities/statistics_and_analytics/forms/ (accessed on 10.09.2025).

ment tax deductions hold significant potential
for encouraging investment activity in regions
and municipalities by reducing corporate income
tax payable to regional budgets by up to 90% of
investment expenses on fixed assets and to the
federal budget by up to 10% of similar expenses.
The primary goal of introducing investment tax
deductions is to increase the share of invest-
ments [29].

The application is uneven across Russian re-
gions, leading to interregional differentiation in
the volumes of granted investment tax deduc-
tions and the reduction of corporate income tax
revenues (Figs. 4 and 5).

Despite the increase in ITC, few tax-paying
organizations have utilized the right to claim
these deductions. The limited use of ITC can be
explained by several reasons, including:

1. The transfer of the authority to establish
these deductions to the regional level (the con-
stituent entities introduce additional restrictive
conditions, reducing the accessibility of ITC).

2. The compensation for the lost revenues of
the budgets of the regions that have implemented
ITC is partial and does not fully cover the financial
losses of the regions.

Our analysis reveals that the current model of
fully regional administration of the ITD has led
to its inefficiency and underutilization. Regions,
especially those with weaker fiscal capacity, are
reluctant to actively use this tool due to the direct
and uncompensated loss of their already scarce
budget revenues.

The proposed measures are as follows:

1. Establishing a unified federal standard for
the key parameters (e.g., minimum investment
threshold, list of eligible assets, maximum de-
duction rate). This will create a predictable and
attractive environment for investors nationwide
and prevent interregional fragmentation of the
instrument.

2. Introducing a federal mechanism to compen-
sate regional budgets for a significant portion of
the foregone revenues resulting from the applica-
tion of the ITD. This will remove the key barrier for
regions to use the tool actively, as it will mitigate
the direct negative impact on their fiscal capacity.
The compensation could be partial and tied to the
performance of the investments (e.g., job creation,
growth in tax base in subsequent periods).

3. Extending to small- and medium-sized
enterprises operating under the simplified tax
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system to reduce their current tax obligations
associated with the payment of the unified tax,
thereby broadening the base of beneficiaries and
stimulating investment in this sector.

This recalibrated model positions the ITD as
an instrument of partnership. The federal center
bears the cost of stimulating investments in the
real sector (through foregone profits tax and com-
pensation to regions), while the regions gain, fed-
erally co-financed tool to attract investors without
fear for their immediate budget revenues, aligning
their incentives with the national goal of acceler-
ating investment activity.

Therefore, the proposed model (scheme), which
reveals the systemic interconnection between all
elements of the strategic planning system for
spatial development at the federal, regional, and
municipal levels, is presented in Fig. 6.

The model links strategic goals, regional fiscal
power, and budget execution [30].

Thus, the imperative for improving the allo-
cation of tax revenues between budgets is fun-
damentally linked to achieving overarching na-
tional strategic goals [10]. A reformed system
directly addresses the critical objectives of miti-
gating profound interregional and intraregional
socioeconomic disparities, which currently pose
a significant risk to the nation’s cohesive spatial

development. Furthermore, it is a prerequisite for
ensuring the long-term fiscal balance and stability
of the budgets of the constituent entities and local
budgets. By empowering regional and municipal
authorities with more predictable and growth-
sensitive revenue sources, the system moves
away from a model of compensatory dependence
towards one of proactive, responsible financial
management, all while maintaining the strategic
direction defined at the federal level.

The three practical recommendations outlined
in this study — concerning VAT, MET — are not
isolated measures but represent an interconnected
set of reforms designed to work in synergy. Each
action has particular steps for doing it. Table 4
puts together these steps and their expected re-
sults.

5. Discussion
A proposal for reforming interbudgetary rela-
tions must be considered within the context of
the current period, characterized by severe sanc-
tions pressure and geopolitical tensions. In such
conditions, the argument for the concentration of
financial resources at the federal level to ensure
national security and macroeconomic stability is
paramount. However, the proposed transforma-
tion of tax revenue allocation is not antitheti-
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Table 4

Proposals to improve the differentiation of tax revenues between the federal budget and the budgets of Russia’s

constituent entities

Development trends

Implementation measures

Expected results

Spatial polarization

of socioeconomic development
of the constituent entities

of the Russian Federation,
concentration of a larger share
of GDP in a limited number

of regions;

Lack of sufficient tax

revenues and excessive
dependence of the budget

of the constituent entities

of the Russian Federation on
interbudgetary transfers

Transferring some tax powers
on MET from the federal level
to the level of the constituent
entities of the Russian
Federation;

Assigning the share of VAT to
the budget of the constituent
entities of the Russian
Federation;

Adjusting the investment

tax deduction mechanism in
terms of the powers of the
federal authorities of the
Russian Federation, subsidizing
shortfall revenues, and
expanding its application

Strengthening the financial
independence of the constituent entities
of the Russian Federation;

Increasing the financial sustainability

of the regions;

Ensuring fair inter-territorial distribution
of revenues from the use of natural
resources;

Stimulating government authorities

of the constituent entities of the Russian
Federation to carry out socioeconomic
transformations and intensify investment
activity in the region

Source: Compiled by the authors.
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cal to this objective. The existing model of high
centralization coupled with significant reverse
transfers creates substantial transaction costs. By
providing regions with a stable, own-source rev-
enue stream linked to their economic activity, the
proposed model aims to reduce their chronic de-
pendency on federal subsidies. Thus, the reform
is not about dispersing resources but about op-
timizing their flow and creating a more resilient,
self-sufficient economic system where regions
become active partners in development.

In Russia, a key part of a unified system for
strategic spatial development planning is ensur-
ing that we can trace both the actions taken to
meet the country’s main goals (as seen in planning
papers) and the ways that budget money is spent
on related work. This traceability is needed to
make a management cycle where goals are tied to
budgets, and spending results are checked against
targets. If planning and budgeting aren’t integrat-
ed, strategic documents may just be statements,
and budget money may be spread out in a way
that doesn’t help regional economies change as
planned.

Even with the tradition of giving state powers
to public entities, budget support is still important
and slows spatial progress. These problems affect
the entire system and fiscal federalism. First, there
isn’t enough legal control when giving powers in
sectoral regulatory acts. This can cause confu-
sion about who is responsible between federal and
regional bodies, which makes it difficult to hold
people responsible and causes delays. Also, there
are differences in how subsidies are calculated to
repay extra costs that public entities have when
using given powers. These calculations often don’t
fully fund what’s needed. They may use spending
amounts that don’t consider regional differences,
such as utility and transportation costs, popula-
tion differences, or the state of social systems. The
chronic underfunding of assigned duties forces
regional and local budgets to use their limited
funds to cover deficits. Talks about changing inter-
budgetary relations should consider the recent tax
changes from 2024-2025. A progressive PIT scale,
higher rates, and more regional control over prop-
erty taxes mark a big change. While these changes
could increase total budget revenue, they don’t
automatically fix the main problem of vertical im-
balance, which this study found. The increased
progressivity of PIT may cause greater revenue

changes for regions that rely on a few high-income
taxpayers. Similarly, the ability to raise property
tax rates is a tool with limited applicability and
political costs, which may not be equally effective
across all regions. Therefore, the proposed reallo-
cation of a share of VAT, a stable and broad-based
tax, becomes even more critical. It would provide
regions with a counter-cyclical, predictable rev-
enue stream, complementing the more volatile
revenue sources enhanced by the recent reforms.
The suggestions for the MET ought to be seen as
key parts of a full reform plan.

6. Conclusion
This study met its main goal: creating and back-
ing up a set of steps to change how tax money
is split between the Russian federal and region-
al budgets. By looking at budget numbers from
2019-2024 and reviewing planning strategies,
the research made a practical plan for reform.
The empirical evidence demonstrates that the
existing system, where regions control a minor
share of stable revenue sources despite bear-
ing significant expenditure obligations, fosters
a “soft budget constraint”, discourages the culti-
vation of their own tax bases, and weakens the
crucial link between local policy effectiveness
and fiscal well-being. The analysis of data from
2019-2024 provides empirical evidence that this
structural dependency remains a persistent issue.

The scientific novelty of this research lies in the
integrated approach of its proposals. This work:

» Applied a comprehensive methodology that
combined statistical analysis of budget indica-
tors and system analysis of strategic planning
processes.

 Provided a quantitative assessment of a key
reform initiative, demonstrating that reallocating
25% of domestic VAT to the regions could cover
a significant and growing share (from 28 to 58%
in 2019-2024) of their non-repayable federal
transfers.

« Proposed a transformative concept of com-
petitive federalism for the Russian context. It
posits that competition should be driven not by
a “race to the bottom” in tax rates but by cre-
ating a direct link between regional economic
policy effectiveness and the growth of stable,
own-source revenues (like a share of VAT), while
mitigating risks through a recalibrated equaliza-
tion system.
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The theoretical significance of the results is
their contribution to the theory of fiscal feder-
alism, specifically in adapting the principles of
competitive federalism to a large, spatially het-
erogeneous federation with a legacy of high cen-
tralization. The study clarifies the conditions
under which delegating control over more stable
revenue sources can create positive incentives for
regional authorities without jeopardizing federal
macroeconomic stability, thereby enriching the
academic discourse on optimal tax assignment.

The research offers actionable recommenda-
tions for fiscal policy:

» For federal authorities, it provides a calcu-
lated model for strengthening regional budgets,
which can reduce long-term equalization pres-
sures and free up federal resources for strategic
national priorities.

 For regional authorities, the proposals out-
line a pathway to greater financial autonomy and
a more predictable revenue base, directly linking
their fiscal well-being to the success of local eco-
nomic development policies.

» The developed target model for strategic
planning offers a blueprint for achieving greater
coherence and traceability in spatial develop-
ment policy across all levels of government.

This study’s results and suggestions lead to
various paths for looking into things later:

1. Risk models and pay structures: Later studies
should create ways to pay back the federal budget
for moved VAT income and make good transfer
plans to aid areas with bad VAT numbers.

2. Area and region examples: We need a close
look at what could happen if some areas that are
rich in resources get MET power, plus models on
how it hits their budget staying power.

3. Comparing systems: A better compare of
money sharing models in other big resource-heavy
federations (such as Canada and Australia) could
bring good ideas on running up and down balances
in places close to Russia.

4. Keeping tabs on change success: Making
a key sign system to watch how the planned
changes affect regional investment, small busi-
ness growth, and gaps between regions would be
key for study later on.

Putting the planned steps in place, such as
moving VAT, giving MET power, and cutting in
a federal-regional team, is a must for Russia’s
budget relations to get anywhere. This switch is
not just a tech budget fix, but a plan must be made
so that the federation is strong, motivated, and
has a good money balance.
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ABSTRACT

Purpose. This study examines the impact of external debt, capacity utilisation, and digital infrastructural
architecture on national savings in African debt-distressed countries. It addresses a critical gap in the
literature by providing a holistic empirical assessment of how debt dynamics, productive efficiency, and
digital transformation jointly influence domestic resource mobilisation in vulnerable economies. Methods.
The analysis employs panel data from 18 African debt-distressed countries covering 2011-2024. The
panel system generalised method of moments (GMM) is used as the baseline estimator to address
endogeneity and dynamic panel bias, while the threshold cross-sectionally augmented autoregressive
distributed lag (CS-ARDL) model serves as a robustness check to capture short and long-run dynamics
and cross-sectional dependence. The findings reveal that rising external debt measured through debt
ratios, servicing obligations, and debt stock significantly reduces national savings in both the short
and long run, reflecting fiscal crowding-out effects. Capacity utilisation indicators also exert a negative
influence on savings, suggesting structural inefficiencies rather than productivity-enhancing expansion.
Digital infrastructural architecture shows negative short-run effects on savings due to high investment
costs and institutional constraints, though potential long-term benefits remain evident. Diagnostic tests
confirm model validity and robustness. Significance. The results underscore the need for prudent debt
management, productivity-oriented investment, and institutionally grounded digital infrastructure
reforms to enhance national savings and strengthen macroeconomic resilience in African debt-distressed
economies.
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OPUTUHANBHASA CTATbA

BnusHue BHewHero aonra, MCNO/Ib30BaHUS
NPOU3BOACTBEHHbIX MOLLHOCTEN U apXUTEKTYPblI
LMPpoBON MHPPACTPYKTYPbl HA HALLMOHA/IbHbIE
cbepexxeHnsn B ahpUKaAHCKUX CTPAHaAX,
UCNbITbIBAOLWMUX NPO6aEMbI C 3a40/1KEHHOCTbIO

W.C. Heako6u?, 4.0. Manacce?, O x.0. Heako6u3,
Y.C. Noran*, 0.C. OKaHbs’, Y.T. Okeke®
123 YuusepcuteT Hurepun, Heykka, Hurepums;
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AHHOTALUMA

LUenb. B nccnenosaHumn paccMaTpuBaeTCs BAUSIHUE BHELLHEro [0/ra, KO3QPULMEHTa MCNONb30BaHMS MOLLLHOCTEN
W apXMTeKTYypbl LMOPOBOM MHPPACTPYKTYpPbl HA HaLMOHANbHbIe cOepexXeHns B apUKAHCKMX CTPaHaX, UCMbITbI-
BAOLLMX AONrOBYH Harpy3ky. OHO BOCMOJHSET CyLWeCTBEHHbIN Npoben B nMTepaType, NpefoCTaBss LenoCTHY
3MMMPUYECKYIO OLLEHKY TOrO, KakK AMHaMMKa A0Ara, 3hheKTMBHOCTL MPOM3BOACTBA M LMdpoBas TpaHchopMaums
COBMECTHO B/IMSOT HA MOOMAM3ALMIO BHYTPEHHMX PECYPCOB B YI3BMMbIX 3KOHOMMKaxX. Metoapl. B aHanuse uc-
MONb3YHOTCS NaHesbHble AaHHble Mo 18 adpMKAHCKMM CTpaHaM, UCMbITbIBAKOLWMM NPOGIEMbI C 3a40/KEHHOCTbIO,
3a nepuog 2011-2024 rr. MeTon 0606L,EeHHbIX MOMEHTOB NaHeNbHOM cucteMbl (GMM) Mcnonb3yeTcs B Kavectse
6a30BOW OLEHKM AN5 ONpeaeneHns 3HLA0reHHOCTU U AMHAMMYECKOrO CMELLLEHNS NaHenun, a MoporoBas MoLenb
aBToperpeccnoHHoro pacnpegenenHoro nara (CS-ARDL) cnyxuT gns npoBepku yCTOMUMBOCTM KPAaTKOCPOYHOM
M LLONFOCPOYHOM AMHAMMKM. Pe3ynbTaThl NOKA3bIBAOT, YTO POCT BHELLIHErO A0/ra, U3MEPSEMDbIN C MOMOLLBHO KO-
3P dMLMEHTOB 3a40/HKEHHOCTH, 0653aTeNbCTB MO 06CNY)KMBAHMIO M 0ObEMOM [0/Ta, 3HAYUTENBHO CHMXKAET Ha-
LMOHasbHble cOepexxeHus Kak B KpaTKOCPOYHOM, TaK M B LOATOCPOYHOM NEPCNeKTUBE, YTO OTpaxaeT 3 dekT
BbITECHEHMS BroaykeTa. [oka3aTenu UCrnonb30BaHUS MPOM3BOACTBEHHbIX MOLLHOCTEN TAKXKE YKA3bIBAOT HA OTPU-
LaTenbHOe BAUSIHWE Ha COepeXxXeHus:, YTO CBUAETENbCTBYET O CTPYKTYPHOM HE3(M(MEKTMBHOCTH, @ HE O pOCTe Mpo-
M3BOAMTENbHOCTU. LIndpoBas MHDpaCTPyKTypHAs apxXMTEKTYpa AEMOHCTPUPYET OTPULLIATENIbHOE KPaTKOCPOYHOE
B/MSIHME Ha COepexXeHUnst U3-3a BbICOKMX MHBECTULMOHHBIX 3aTPaT M MHCTUTYLMOHANbHbBIX OrPaHUYEHMIA, XOTS
NOTEHLMANbHbIE AONTOCPOYHbIE BbIFOAbl OCTAOTCS OYeBMAHBIMU. [IMarHOCTUYeCK1e TeCTbl MOATBEPXKAALT AOCTO-
BEPHOCTb M HAAEXHOCTb MOAENN. 3HAUMMOCTb. Pe3ynbTaTthl NoAYepKMBatOT HE0OX0AMMOCTb Pa3yMHOrO yrnpaBne-
HWS 0,ONTOM, MHBECTULMIA, OPUEHTUPOBAHHBIX HA MOBbILIEHME NPOMU3BOAMTENbHOCTH, U MHCTUTYLLMOHANBbHO 060-
CHOBAHHbIX pedopM LMdpPOBOM MHOPACTPYKTYPbI ANS1 YBENUYEHUSI HALMOHANbHbIX COEPEXEHUI U YKpeneHns

MaKpO3KOHOMMWYECKOM YCTOMUMBOCTM B aPUKAHCKMX CTPaHaX, UCMbITbIBAKLLMX NPOBAEMbI C AOTOM.
Knrouesbie cnoea: BHeLWHWI [ONT; BHYTPEHHWE cOepexeHuns; umdppoBas MHPPACTPYKTYpa; LOCTYNHOCTb PUHAH-
COBbIX ycnyr; cTpaHbl Adpuku K tory ot Caxapbl; cuctema GMM; CS-ARDL; npueMneMbiit ypoBeEHb 3340/IKEHHO-

CTW; MaKpPO3KOHOMMYECKas NOAUTMKA; GMHAHCOBOE pa3BUTHE

Ana yumupoearnus: Nwakoby I.C., Manasseh C.0., Nwakoby J.0., Logan C.S., Okanya O.C., Okeke C.G. Impact
of external debt, capacity utilization and digital infrastructural architecture on national savings in
African debt-distressed countries. Review of Business and Economics Studies. 2026;14(1):111-134.
DOI: 10.26794/2308-944X-2026-14-1-111-134

1. Introduction
Persistently low national savings remain a fun-
damental barrier to macroeconomic stability and
sustainable development in Africa’s most indebt-
ed countries. Domestic savings serve as a critical
source of investment capital, reduce current ac-
count imbalances, and provide a buffer against
external shocks. In economies burdened by high

external debt, weak savings undermine fiscal sus-
tainability, restrict productive investment, and
increase reliance on costly foreign financing. This
issue has intensified recently, as several African
nations have experienced sovereign debt distress,
defaults, and protracted restructuring processes.
Zambia’s debt default in 2020 and Ghana’s sus-
pension of external debt payments in 2022 ex-
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emplify how limited domestic savings amplify
vulnerability to external shocks and constrain
governments’ capacity to finance development
independently.! By contrast, countries such as
Botswana, which maintain higher domestic sav-
ings through institutional mechanisms including
stabilization and sovereign wealth funds, exhibit
greater macroeconomic resilience and reduced
exposure to external debt pressures.? Enhancing
national savings in debt-distressed economies re-
quires integrated strategies combining sound fis-
cal management, productive investment, and in-
clusive financial systems. External debt, capacity
utilisation, and digital infrastructural architecture
are key determinants shaping saving behaviour.
Elevated external debt increases debt servicing
obligations, limiting resources for investment and
domestic savings. Efficient utilisation of produc-
tive capacity enhances output and income, gen-
erating scope for higher savings. Likewise, com-
prehensive digital infrastructure fosters financial
inclusion, improves access to savings platforms,
and increases operational efficiency across public
and private sectors. Countries such as Kenya and
Rwanda illustrate how digital finance can sup-
port domestic savings even under fiscal pressures.
Strengthening these interlinked factors is there-
fore vital for mobilising domestic resources and
advancing sustainable economic growth across
Africa’s highly indebted economies.

External debt plays a critical role in shaping
national savings in Africa’s most indebted econo-
mies, frequently undermining both macroeconomic
stability and long-term growth prospects. When
debt levels become unsustainable, governments are
forced to dedicate a substantial portion of national
income to servicing external obligations, thereby
limiting resources available for domestic invest-
ment, public savings, and essential development
priorities. More than twenty African countries, in-
cluding Zambia, Ghana, and Ethiopia, are either
in or at high risk of debt distress.?> Zambia’s debt
default in 2020 illustrates how escalating debt

! International Monetary Fund (IMF, 2023). World Economic
Outlook Database.

2 African Development Bank (AfDB, 2022). African Economic
Outlook.

3 With 21 African countries either at high risk or in Debt Dis-
tress, Continental Leaders Unite to Demand Reform & Equi-
table Systems. URL: https://au.int/en/pressreleases/20250519/
continental-leaders-unite-demand-reform-equitable-
financial-systems

service obligations can overwhelm fiscal capacity,
constrain savings and reduce the ability to finance
productive investment despite ongoing restructur-
ing efforts. Elevated external debt also discour-
ages private saving by increasing uncertainty about
future taxation, inflation, and economic stability.
Debt overhang theory, as articulated by Krugman
(1988) [1], posits that expectations of fiscal pres-
sure from unsustainable debt diminish incentives
for both investment and savings, as households
and firms anticipate economic instability. In Ghana,
where public debt exceeded ninety percent of gross
domestic product in 2022, stringent fiscal consoli-
dation measures reduced household disposable in-
come, further limiting savings.* Beyond immediate
fiscal constraints, excessive external debt restricts
government investment in infrastructure, educa-
tion, and health, weakening long-term income gen-
eration and the capacity to save. These dynamics
underscore that while external borrowing can sup-
port short-term development objectives, without
effective debt management and allocation toward
productive sectors, high external debt erodes the
domestic resource base required to sustain national
savings and strengthen economic resilience.
Capacity utilisation plays a critical role in de-
termining productivity, revenue generation, and
overall economic performance, with direct implica-
tions for national savings in Africa’s most indebted
economies. High-capacity utilisation indicates that
industrial and production facilities are operating
close to their full potential, generating higher out-
put, employment opportunities, and household
incomes, which collectively enhance the capacity
to save. Conversely, low-capacity utilisation sig-
nals underused resources, operational inefficien-
cies, and limited production, all of which constrain
government revenues and household savings (Kojo
et al., 2020) [2]. Several debt-distressed African
countries, including Zambia and Ghana, continue
to face persistently low-capacity utilisation, driven
by inadequate infrastructure, energy supply con-
straints, and inconsistent policy implementation.
For example, frequent electricity outages in Zam-
bia have restricted manufacturing output and lim-
ited firms’ ability to maintain efficient operations.
These inefficiencies reduce both public and private
income streams, diminishing the domestic savings
base and heightening dependence on external bor-

4 World Bank (2023). Global Debt Monitor.
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rowing.® Low-capacity utilisation also discourages

domestic and foreign investment, further weak-
ening financial resources available for saving. In

contrast, investments in infrastructure, reliable

energy provision, and stable macroeconomic man-
agement can improve productive capacity, increase

output, and expand the tax base, thereby enhanc-
ing national savings. Initiatives in Kenya, including
public-private partnerships aimed at modernising

industrial facilities and increasing operational ef-
ficiency, demonstrate that targeted policy interven-
tions can strengthen production, support income

growth, and expand the domestic savings potential

in debt-stressed African economies.

Digital infrastructure plays a pivotal role in
shaping national savings in Africa’s most indebted
economies by enhancing financial inclusion, reduc-
ing transaction costs, and improving economic ef-
ficiency. Well-developed digital systems, including
mobile networks, broadband connectivity, and digi-
tal payment platforms, facilitate access to financial
services for previously underserved and marginal-
ised populations, fostering a culture of saving. Digi-
tal financial technologies, such as mobile banking
applications and fintech platforms, have enabled
millions of individuals in countries such as Nigeria
and Kenya to conduct financial transactions and
maintain savings accounts even in remote areas
(Kouladoum, 2023) [3]. In countries facing high
debt burdens, including Ethiopia and Ghana, ex-
panding digital infrastructure contributes to for-
malising economic activity by integrating informal
operators into the formal financial system. This
integration increases domestic resource mobilisa-
tion, broadens the tax base, and encourages regular
saving habits, thereby strengthening national sav-
ings (Zhao and Dong, 2025) [4]. Beyond individual
saving, digital tools enhance government revenue
collection, reduce inefficiencies, and free resources
that can be allocated to sovereign wealth funds
or public saving schemes. Moreover, digital infra-
structure stimulates entrepreneurship, innovation,
and job creation, raising household incomes and
expanding the capacity to save. Despite these ben-
efits, challenges remain, including unequal access
to digital technologies and emerging cybersecurity
risks. To fully realise the potential of digital infra-
structure in supporting national savings, policy

5 African Development Bank (AfDB, 2023). Zambia Country
Strategy Paper 2023-2027.

interventions must focus on strengthening digital
ecosystems, promoting financial literacy, and es-
tablishing robust regulatory frameworks that chan-
nel digital financial activity toward productive and
savings-oriented uses.

Building on the preceding discussions, it is criti-
cal to explore how external debt, capacity utilisa-
tion, and digital infrastructural architecture jointly
shape national savings in Africa’s debt-distressed
economies. External debt, when effectively man-
aged, can support productive investments that
raise income and stimulate savings. Similarly, the
efficient utilisation of productive capacity enhanc-
es output and income generation, creating oppor-
tunities for greater domestic savings. Digital infra-
structure plays a complementary role by promoting
financial inclusion, reducing transaction costs, and
facilitating saving behaviours among households
and enterprises. Collectively, these factors form
an integrated framework that can strengthen do-
mestic savings and support sustainable economic
development. In this study, external debt is meas-
ured by the external debt to gross domestic product
ratio, external debt shocks, and total external debt
stock. Capacity utilisation is proxied through in-
dustrial production indices, industrial capacity uti-
lisation, and electricity consumption, while digital
infrastructure is captured by internet penetration,
mobile broadband subscriptions, and fixed broad-
band subscriptions. National savings, the depend-
ent variable, is measured using net national savings
in selected debt-distressed countries.

To guide the analysis, the study addresses three
research questions: (a) What is the role of external
debt in shaping national savings? (b) How does
capacity utilisation influence national savings? and
(c) In what ways does digital infrastructure affect
national savings?

The panel system generalised method of mo-
ments is employed as the primary analytical model,
with the threshold cross-sectionally augmented
autoregressive distributed lag model used as a ro-
bustness check. While prior studies (Manasseh et
al., 2022; Okeke and Ogbuabor, 2025) [5, 6] have
examined these variables individually, no study has
simultaneously assessed their combined effects on
national savings, leaving a significant gap. Mixed
findings in the literature [7-11] highlight the im-
portance of a comprehensive and context-specific
investigation, particularly for highly indebted
countries such as Zambia, Ghana, and Ethiopia.
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This study contributes to the existing literature
in several ways. First, it examines the influence of
external debt on national savings in African debt-
distressed countries. High external debt burdens
reduce national savings by increasing interest
obligations, which crowd out public investment.
Anticipated future taxes to service debt discour-
age private saving, while debt overhang deters
both domestic and foreign investment, limiting
income growth and saving capacity. Inflationary
pressures from debt servicing erode purchasing
power, and sustained debt distress undermines
economic stability and long-term savings potential.
Second, the study assesses the impact of capacity
utilisation on national savings. Higher capacity
utilisation enhances production efficiency and in-
come, reduces idle resources, and increases output
without additional investment. Greater productiv-
ity raises profits and government revenues, sup-
porting public savings, while lowering production
costs encourages reinvestment and strengthens
economic performance, fostering higher national
savings. Third, digital infrastructural architecture
expands financial inclusion by providing broader
access to banking and savings platforms. It reduces
transaction costs, improves the efficiency of finan-
cial services, and encourages both individual and
institutional savings. Enhanced digital connectivity
facilitates mobile banking, digital wallets, and e-
commerce, generating income opportunities and
supporting public finance transparency, revenue
collection, and expenditure monitoring [7, 8]. Fi-
nally, the study evaluates the combined effect of
external debt, capacity utilisation, and digital in-
frastructure on national savings using the panel
system generalised method of moments as the pri-
mary model and the threshold cross-sectionally
augmented autoregressive distributed lag model
for robustness. These approaches address endog-
eneity, unobserved heterogeneity, and nonlinear
dynamics, ensuring credible and reliable estima-
tion [12-14].

The remainder of the paper is structured as fol-
lows. Section 2 presents the theoretical framework
and reviews the relevant empirical literature. Sec-
tion 3 details the methodology, data sources, and
model specifications employed in the analysis. Sec-
tion 4 reports the empirical results and provides
a comprehensive discussion of the findings. Finally,
Section 5 concludes the study and offers policy
recommendations grounded in the evidence.

2. Literature review
2.1. Theoretical literature
2.1.1. Solow-Swan growth model
with augmented savings function
The Solow-Swan growth model, independently
developed by Solow and Swan in 1956, offers
a fundamental framework for understand-
ing the determinants of long-term economic
growth through capital accumulation, labour
expansion, and technological progress. The
model assumes diminishing returns on capital
and labour, exogenous technological advance-
ment, and a fixed savings rate, establishing a di-
rect link between national savings, capital for-
mation, and output growth. Extensions of this
framework incorporate additional structural
factors, including human capital, productive
capacity utilisation, and digital infrastructure,
which enhance the efficiency and productivity
of both capital and labour (Mankiw, Romer, and
Weil, 1992) [15]. In African economies burdened
by high external debt, effective utilisation of
industrial capacity can raise output without re-
quiring additional capital, while investments in
digital infrastructure facilitate technological
adoption, knowledge diffusion, and innovation,
thereby increasing income and the potential
for domestic savings (Barro, 1991) [16]. These
augmented factors offer a pathway to partially
counteract the negative effects of debt accumu-
lation and support more resilient economic tra-
jectories.

2.1.2. Life-cycle hypothesis

The life-cycle hypothesis, developed by Modigli-
ani and Brumberg in 1954 [17], explains savings
behaviour across the lifespan. Individuals ac-
cumulate resources during working years and
draw on them in retirement to maintain stable
consumption, producing predictable patterns in
aggregate savings determined by demographic
composition (Modigliani, 1986) [18]. In contexts
characterised by elevated public debt, expecta-
tions of reduced future income may discourage
current savings (Loayza et al., 2000) [19]. How-
ever, improvements in capacity utilisation and
digital infrastructure can enhance income gen-
eration and productivity, fostering a stronger
propensity to save and partially offsetting the
adverse impact of fiscal imbalances on national
saving behaviour.
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2.1.3. Debt overhang theory

Debt overhang theory, advanced by Krugman in
1988 [1] and Sachs in 1988 [20], posits that exces-
sive external debt creates disincentives for invest-
ment and savings by generating expectations of
higher future taxation, inflation, or economic
instability. Anticipation of these outcomes un-
dermines confidence, reduces private investment,
and diminishes national savings. In heavily in-
debted African economies, persistent debt pres-
sures weaken macroeconomic stability and sup-
press saving behaviour. Nevertheless, enhanced
capacity utilisation and digital infrastructure can
increase income, strengthen institutional trust,
and support the recovery of saving activity even
in the presence of significant debt burdens.

2.2. Review of related empirical studies
This section critically examines empirical stud-
ies on the determinants of national savings, with
a particular focus on external debt, capacity uti-
lisation, and digital infrastructural architecture.
The review is organised thematically rather than
chronologically, enabling a more analytical dis-
cussion that highlights recurring patterns, meth-
odological approaches, and points of convergence
and divergence across studies. The first theme ex-
plores the relationship between external debt and
national savings, the second addresses capacity
utilisation, and the third evaluates digital infra-
structural architecture. Structuring the literature
in this manner facilitates the identification of un-
resolved questions, empirical contradictions, and
underexplored linkages, providing a solid founda-
tion for the present study.

External debt and national savings

Qureshi and Liaqat (2020) [21], utilising a panel
Vector Autoregression (VAR) model encompass-
ing 123 countries from 1990 to 2015, determined
that external debt influences economic growth
chiefly through savings and investment. In con-
trast, Hassan and Meyer (2021) [7], using a gener-
alised method of moments (GMM) framework on
30 Sub-Saharan African (SSA) countries from 1985
to 2019, reported that external debt negatively in-
fluences growth through private investment, pub-
lic investment, and total factor productivity, with
interest rates serving as a direct transmission
channel. Unlike Qureshi and Liaqat (2020) [21],
they found no evidence that savings mediated

the effect in SSA. Similarly, Makinde and Oladele
(2023) [22], using a mixed-methods approach for
Nigeria from 1985 to 2022, confirmed that exter-
nal debt undermines economic growth. Imoagwu
et al. (2023) [23], employing augmented autore-
gressive distributed lag (ARDL) analysis from 1980
to 2021, concluded that external debt service as
a share of gross domestic product (GDP) does not
significantly impact exchange rate depreciation.
Madhavi (2022) [24] and Aisen et al. (2021) [8]
examined exchange rate pass-through to infla-
tion in Sri Lanka and Mozambique, respectively,
demonstrating that exchange rate depreciation
significantly influences domestic prices, although
effects are asymmetric. Asue and Ikyaator (2023)
[25] found comparable results for Nigeria using
a structural VAR model, showing that debt service
increases exchange rate depreciation and infla-
tion, while the direct effect on inflation remains
statistically insignificant. Manasseh et al. (2022)
[5] and Hoti et al. (2022) [10] provide additional
evidence on SSA and Western Balkan countries,
illustrating regional differences in the growth ef-
fects of public and external debt.

Capacity utilisation and national savings
Okeoma et al. (2022) [26] reported a strong posi-
tive link between manufacturing capacity utilisa-
tion and GDP in Nigeria, highlighting the sector’s
contribution to overall economic growth. In con-
trast, Oniyide and Ogunjinmi (2021) [27] observed
a modest negative effect. Yuan et al. (2022) [28]
and Luan et al. (2022) [29] examined industrial in-
telligence and robotics, finding mixed effects on
capacity utilisation and environmental outcomes.
Thenyen et al. (2024) [30] confirmed the posi-
tive role of manufacturing capacity utilisation in
sectoral growth using OLS regression. Kojo et al.
(2020) [2] showed that both capacity utilisation
and government capital expenditure significantly
enhance manufacturing value addition, whereas
electricity supply has a negligible impact. Singh
et al. (2021) [31] emphasised the strategic man-
agement of capacity to improve efficiency. Addi-
tional studies by Wang and Feng (2023) [32], Nishi
(2020) [33], Nishi and Stockhammer (2020) [34],
Holm et al. (2024) [35], and Rotemberg (1982) [36]
integrated capacity utilisation with productiv-
ity, labour dynamics, and New Keynesian pricing
models to explain broader macroeconomic out-
comes.
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Digital infrastructural architecture

and national savings

Digital infrastructural architecture encompasses
digital technologies, governance structures, and
user-driven ecosystems that enable economic
transactions, financial intermediation, and in-
novation. Unlike conventional information and
communication technology (ICT) infrastructure,
it includes broadband networks, mobile systems,
cloud computing, digital payment platforms, and
interoperable data systems, as well as regulatory
frameworks and behavioural adoption patterns
that influence financial inclusion and savings be-
haviour. Kouladoum (2023) [3] found that internet
use, broadband access, and mobile subscriptions
enhance inclusive growth in 44 SSA countries.
Zhao and Dong (2025) [4] demonstrated that digi-
tal infrastructure significantly improves corpo-
rate innovation efficiency in China. Caldera et al.
(2021) [37] and Zhang et al. (2023) [38] highlight-
ed the contribution of digital infrastructure and
asset management to urban resilience. In Nigeria,
Manasseh and Ede (2024) [39] reported that digi-
tal finance supports economic development, while
Manasseh et al. [9, 40, 41] confirmed that digital
financial innovation, fintech adoption, and finan-
cial inclusion substantially enhance banking per-
formance and promote economic growth across
the Common Market for Eastern and Southern
Africa (COMESA) and the Economic Community
of West African States (ECOWAS) member states.
Collectively, these studies illustrate that digital
infrastructural architecture not only facilitates
financial transactions but also strengthens the
broader capacity for domestic savings, particular-
ly in economies experiencing structural and fiscal
constraints.

3. Methodology

3.1. Data meaning and sources

This paper is solely aimed at investigating the
impact of external debt, capacity utilisation, and
digital infrastructural architecture on national
savings in African debt-distressed countries. The
top 10 most indebted African countries were se-
lected based on data availability. As such, annu-
al time series data that covered the period from
2011 to 2024 were utilised. After conducting an
extensive review of the literature, we chose vari-
ables for the study in this manner. External debt
was measured using the External Debt to GDP

Ratio (EDR), External Debt shocks (EDS) and Ex-
ternal Debt Stock (EDST); capacity utilisation was
measured with Industrial Production Index (IPI),
Industrial Capacity Utilisation (ICU), and Elec-
tricity Consumption (ELC); digital infrastructural
architecture was measured with the Internet Pen-
etration Rate (IPR), Mobile Broadband Subscrip-
tions (MBS), and Fixed Broadband Subscriptions
(FBS), and the national savings (NAS) was meas-
ured with Net National Savings (% of GNI), and we
controlled for Inflation Rate (INF), Interest Rates
(INTR) and Exchange rates (EXR). These variables
were chosen based on data availability and were
mostly sourced from the World Bank’s World De-
velopment Indicators (WDI) and the International
Monetary Fund (IMF). In Table 1, we further de-
scribe the data in terms of its meaning, sources
and repositories.

3.2. Theoretical framework
This study is underpinned by the augmented
Solow-Swan growth model, which integrates
structural variables beyond capital and labour
specifically external debt, capacity utilisation, and
digital infrastructural architecture, to explain na-
tional savings dynamics in African debt-distressed
economies. In the original Solow-Swan model,
national savings (S) drive capital accumulation,
which in turn influences output (Y), assuming
constant returns to scale and exogenous techno-
logical growth. However, in the context of Africa’s
debt vulnerabilities, an augmented model is more
appropriate. Following Mankiw et al. (1992) [15]
and Barro (1991) [16], we specify the extended
functional form as:
Y=A-Ko-L(1-a)-CUB-DI'y, (1)
where output (Y) represents aggregate income
and serves as a proxy for national savings. Capi-
tal stock (K) reflects accumulated investment,
which is inherently linked to savings behaviour,
while labour (L) captures the contribution of the
workforce to production. Capacity utilisation (CU)
measures the extent to which existing productive
resources are efficiently employed, and digital
infrastructure (DI) reflects the depth and quality
of technological systems that facilitate economic
transactions, innovation, and financial interme-
diation. Total factor productivity (A) is adjusted
to incorporate the adverse effects of external debt,
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particularly through debt overhang and crowding-
out mechanisms that constrain productive invest-
ment and reduce efficiency. The parameters a, j3,
and y denote the respective output elasticities
of the production inputs. Within this structure,
higher capacity utilisation enhances output by
improving efficiency without requiring additional
capital accumulation, while strengthened digital
infrastructure fosters innovation, expands finan-
cial inclusion, and supports productivity growth.
Consequently, improvements in CU and DI can
partially mitigate the growth-inhibiting effects of
external debt, reinforce income generation, and,
by extension, strengthen national savings and
long-term economic resilience in African econo-
mies facing debt distress.

3.3. Model specifications
3.3.1. Baseline system GMM model
The system GMM estimator was employed as the
baseline model to examine the impact of external
debt, capacity utilisation, and digital infrastructur-
al architecture on national savings in African debt-
distressed countries. This approach aligns with the
methodology of Manasseh et al. (2022) [5], who
also adopted system GMM in their empirical analy-
sis. The system GMM technique is particularly suit-
able for this study due to its ability to efficiently
estimate long-run relationships while addressing
key econometric challenges such as endogeneity,
instrument overidentification, and simultaneity
bias (Arellano and Bond, 1991; Arellano and Bover,
1995) [42, 50]. Furthermore, the model is effec-
tive in exploring long-term interactions among
variables like microfinance development, external
borrowing, institutional quality, and economic per-
formance, particularly in dynamic panels such as
those found in African debt-distressed countries.
In this study, the panel system GMM model is
specified as follows:

E,t =0+ TPi,t—l to/t;, ,+ ei +&,, (2)
where P, denotes the national savings of country
i attime 7, and Y, | represents a vector of ex-
planatory variables, including external debt, ca-
pacity utilisation, and digital infrastructural
measures. The term 6, captures unobserved,
time-invariant country-specific effects, while ¢,
is the idiosyncratic error term assumed to follow
a normal distribution, N (0,82).The parameters T

and o measure the persistence of national sav-
ings and the effects of the explanatory variables,
respectively. The subscripts i and ¢ indicate
country and time dimensions of the panel.

The use of the system GMM estimator is justified
when the dataset comprises a large cross-section (N)
and a small-time dimension (7). In this study, the
cross-sectional dimension includes 18 countries
(N = 18), and the period covers 13 years (T = 13),
aligning with these conditions. This estimation
technique is considered highly insightful, robust,
and appropriate due to several key features high-
lighted by Blundell and Bond (1998) [12]. First, sys-
tem GMM effectively addresses endogeneity issues,
which often arise from including the initial value
of national savings (NAS) and other endogenous
regressors. It achieves this by employing lagged
values of explanatory variables as instruments.
Second, it corrects for unobserved country-specific
heterogeneity, a common issue in panel data in-
volving diverse economies such as those in African
Debt-Distressed Countries. Third, it resolves model
misspecification that typically affects static models,
particularly due to the omission of lagged depend-
ent variables. These lags are crucial for capturing the
dynamic behaviour of national savings. Addition-
ally, Blundell and Bond (1998) [12] demonstrated
that System GMM is more efficient than Difference
GMM, especially when instruments weaken in first-
differenced estimations. Finally, the robust version
of System GMM ensures consistent standard errors,
even under heteroscedasticity and serial correlation,
enhancing the reliability of the results [12].

To estimate equation (1) effectively, the depend-
ent variable must be lagged to mitigate country-
specific effects and address endogeneity concerns.
While [48] Levine and Zervos (1998) [48] employed
the initial values of explanatory variables as in-
struments to tackle simultaneity issues, their ap-
proach led to a loss of information and potential
inconsistency, ultimately reducing the efficiency
of the estimation. To ensure both efficiency and
consistency, it is essential to adopt more appro-
priate instruments rather than relying solely on
initial values. In this regard, Blundell and Bond
(1998) [12] introduced the system GMM estimator
as a superior alternative. They observed that in-
struments tend to weaken after the first-difference
transformation, which compromises estimation
quality. The system GMM approach addresses this
limitation and is expressed as follows.
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Table 1
Definition of data
Acronyms Definition Repository
NAS National Savings https://data.worldbank.org/indicator/NY.ADJ.NNAT.GN.ZS
(as % of GDP)
EDR External Debt Ratio https://data.worldbank.org/topic/external-debt
(% of GDP)
EDS External Debt Servicing https://data.worldbank.org/topic/external-debt
(% of GDP)
EDST External Debt Stock https://data.worldbank.org/indicator/DT.DOD.DECT.CD
(total USD billions)
[P Industrial Production https://databank.worldbank.org/metadataglossary/statistical-
Index capacity-indicators/series/5.01.01.01.indust
ICU Industrial Capacity https://fred.stlouisfed.org/series/CAPUTLB50001A
Utilisation (%)
ELC Electricity Consumption https://data.worldbank.org/indicator/EG.USE.ELEC.KH.PC
(kWh per capita)
IPR Investment in Productive | https://data.worldbank.org/indicator/ITNET.USER.ZS
Resources (% of GDP)
MBS Monetary Base Share https://data.worldbank.org/indicator/IT.CEL.SETS
(% of GDP)
FBS Fiscal Balance Share https://data.worldbank.org/indicator/ITNET.BBND.P2
(% of GDP)
INF Inflation Rate (annual %) | https://data.worldbank.org/indicator/FP.CPL.TOTL.ZG
INTR Interest Rate (%) https://data.worldbank.org/indicator/FR.INR.RINR
EXR Exchange Rate (local https://data.worldbank.org/indicator/PA.NUS.FCRF
currency per USD)
K Capital Stock https://data.worldbank.org/indicator/NE.GDI.TOTL.ZS
(USD millions)
A Total Factor Productivity https://www.frbsf.org/research-and-insights/data-and-
(index) indicators/total-factor-productivity-tfp/

Source: Author’s concept.
B,-F, =n (Pi,t—l -F, ) +

+ ’B(Yi,t _Yi,t—1)+ (8"” _8"”_1)‘

Thus, to ensure that some estimation issues like
identification, simultaneity and restrictions are

&)

In equation (3), first-differencing eliminates the
intercept and the country-specific effects (). How-
ever, the estimation of equation (2) will be biased
and inconsistent, as the lagged dependent variable
(PI.H —P,.,,fz) and the error term (ei,, —ei,H) will
be correlated and would render the explanatory
variables to be endogenous [12]. Therefore, Arel-
lano and Bond (1991) [42] posit that the model
must pass the following moment conditions.
it—n

E[P, (e, ~¢,)]=0for n>2=3... T,

EY, ,(e,-&,,)]|=0for n22,1=3, ... T

treated, it is pertinent to shed light on how they
are going to be resolved by the model. The statisti-
cal test to validate the selected variables is assessed
using the Hansen ] test of identification, and the
null hypothesis of the underlying Sargan overi-
dentifying restrictions test should not be rejected
for the strictly exogenous variables to explain the
dependent variable exclusively via the channel of
predetermined or suspected endogenous variables
(Manasseh et al. 2022) [5]. Also, we estimated the
Arellano-Bond (1991) and Arellano-Bover (1995)
[42, 50] serial correlations, which have both AR1 and
AR2, to ensure that there is no presence of AR2 in
the estimated results (Arellano and Bond 1991) [42].
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3.3.2. Panel threshold CS-ARDL
The threshold cross-sectionally augmented au-
toregressive distributed lag (Threshold CS-ARD)
model is designed to examine both linear and
nonlinear long-run and short-run relationships
among variables in dynamic heterogeneous pan-
els while accounting for cross-sectional depend-
ence. Its core objective is to identify how the ef-
fect of a key regressor (e.g., external debt) changes
once a specific threshold is crossed. This method
assumes (i) slope heterogeneity across units, (ii)
weakly exogenous regressors, (iii) stationarity or
cointegration among variables, and (iv) the pres-
ence of cross-sectional dependence managed
through augmentation by cross-sectional aver-
ages. It combines ARDL modelling with threshold
effects and common correlated effects (CCE). The
model is highly suitable for panel macroeconomic
studies involving structural shifts and spillover
dynamics. Let the baseline long-run relationship
be specified as:
NAS, =o,; +9,NAS,_, +B,EXDT, +B,CUI,, +
+ By DIA, +B, K, +PsA; +PeINE, +
+B,INTR, +B,EXR, +¢,. 4)
To account for potential nonlinear (thresh-
old) effects of external debt on national savings,
a threshold variable (e.g., external debt, EXDT) is
introduced to capture structural changes when debt
surpasses a certain critical level (y):

NAS,, =c<, + ¢,NAS,_, +6,EXDT,-||(EXDT, < y)+

7
+0,EXDT, || (EXDT, > )+ Y B, X, +&,, )
Jj=1

where iandt represent the index of country and
time respectively, (-||) is an indicator function
that equals 1 if the condition is true and 0 other-
wise, Y is the debt threshold level (to be estimat-
ed or set based on theoretical/empirical cutoff),
X, represent the vector of explanatory variables
including (external debt, digital infrastructural ar-
chitecture, capital, total factor of productivity, in-
flation rate, interest rate and exchange rate).
Additionally, ¢,, a,and ¢, are speed of adjust-
ment, country-specific effects and idiosyncratic
error term respectively.

To fully account for cross-sectional dependence,
the CS-ARDL model augments the above equation
with cross-sectional averages of both dependent

and independent variables:

8
NAS,, =o<; + @, NAS,_, +2Bijit +
=1

8
+28j X, +0,NAS, +¢,.

J=1

(6)

This specification enables the examination of
both long-run and short-run effects, captures the
nonlinear impacts of external debt through the
inclusion of threshold dynamics, and incorporates
the influence of macro-structural variables such
as capacity utilization and digital infrastructural
development. Additionally, it effectively accounts
for unobserved common factors and spillover ef-
fects that may arise across African debt-distressed
countries, ensuring robust and comprehensive
econometric analysis.

4. Empirical results and discussion
of findings

This section presents and analyzes the empiri-
cal results derived from the study on the impact
of external debt, capacity utilization, and digital
infrastructural architecture on national savings
in African debt-distressed countries. The analy-
sis is based on annual time series data spanning
the period from 2011 to 2024, constrained by data
availability. Before estimating the model, a series
of preliminary econometric tests were conducted,
including descriptive statistics, Spearman’s corre-
lation, normality tests, serial correlation tests, and
White’s heteroscedasticity tests. These diagnostic
tests were essential for understanding the behav-
iour and distributional properties of the variables
and for guiding appropriate model selection and
estimation techniques. The outcomes of these
tests also significantly inform the robustness and
credibility of the study’s findings. The follow-
ing section provides a detailed description of the
dataset used in the analysis.

4.1. Data description

To investigate the impact of external debt, capac-
ity utilisation, and digital infrastructural archi-
tecture on national savings in African debt-dis-
tressed countries, we begin with an examination
of the dataset using descriptive statistics. These
statistics offer a concise overview of the central
tendency, dispersion, and distributional char-
acteristics of the model variables, including the
mean, median, standard deviation, skewness, and
kurtosis. The results are summarised in Table 2.
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Table 2
Descriptive statistics
Variable | Mean | Median Max Min Std. Dev. | Skewness | Kurtosis Ja;gl::- PI;;I:E- OI:is:;:a-
NAS 0.432 0.610 2,105 | -2.311 | 0.847 1.021 3.481 21.93 0.000 234
EDR 0.732 0.210 10.54 0.624 5.212 1.187 4.132 6.374 0.000 234
EDS 1.087 0.511 5.822 0.878 4.614 1.412 5.38 132.2 0.000 234
EDST 0.764 0.721 4.909 1.442 0.665 0.214 6.854 73.56 0.000 234
IPI 2.495 0.523 6.845 | -5.784 | 21.37 3.15 12.3 426.5 0.000 234
ICU 97.84 81.96 463.0 0.097 76.82 1.774 6.312 131.9 0.000 234
ELC 0.591 0.600 1.158 2.314 0.612 0.060 3.048 3.964 0.114 234
IPR 0.548 0.652 1.372 1.824 0.578 0.582 2.763 6.527 0.000 234
MBS 0.690 0.715 1.102 2.367 0.591 0.305 2.861 1.847 0.000 234
FBS 2.105 0.865 1.078 6.234 8.004 1.85 9.82 491.0 0.000 234
INF 2.814 0.710 6.814 0.998 2.105 2.54 8.54 37.45 0.000 234
INTR 2.178 2.154 4.112 0.415 0.887 0.495 6.822 7.993 0.000 234
EXR 0.701 0.010 6.891 | -1.679 | 4964 0.928 10.48 57.29 0.000 234
K 382.7 5.127 3.054 | -2.316 | 29.40 1.02 9.64 4598 0.000 234
A 278.6 2.018 3944 | -0.731 | 22.57 1.23 14.57 10.78 0.000 234

Source: Developed by the authors.

The dataset exhibits substantial variabil-
ity across variables, reflecting the heterogene-
ous economic conditions of the sampled coun-
tries. For example, values range from a minimum
of —5.784 (IPI) to a maximum of 463.0 (ICU), with
the mean and median values indicating general
consistency in central tendency for most vari-
ables. Standard deviations highlight the degree
of dispersion, with ICU (76.82) and IPI (21.37)
showing particularly wide spreads. Some varia-
bles, notably IPI (skewness = 3.15, kurtosis = 12.3)
and FBS (skewness = 1.85, kurtosis = 9.82), display
pronounced skewness and kurtosis, indicative of
heavy-tailed distributions or potential outliers.
These extreme values have been retained to faith-
fully represent actual economic conditions, while
their influence is mitigated in subsequent analysis
through robust estimation methods. Assessment of
normality using the Jarque-Bera test reveals that,
with the exception of ELC (p = 0.114), all variables
reject the null hypothesis of normality at the five
percent significance level, confirming deviations
from a Gaussian distribution. This non-normality
does not undermine the validity of the economet-
ric analysis, as both System GMM and CS-ARDL
estimators are robust to heteroskedasticity and

non-normally distributed panel data. Accordingly,
these methods are well-suited for examining the
dynamic relationships among external debt, capac-
ity utilisation, digital infrastructure, and national
savings in the context of African debt-distressed
economies.

4.2. Correlation tests

To examine the interrelationships among exter-
nal debt, capacity utilisation, digital infrastruc-
tural architecture, and national savings in African
debt-distressed countries, we conducted a Spear-
man rank correlation analysis (see Table 3). This
method is well-suited for non-normally distrib-
uted data and assesses the strength and direction
of monotonic associations between variables.

The results, presented in Table 3, reveal that
indicators of external debt generally exert a nega-
tive influence on national savings. Debt stock
(EDST =-0.711) and debt service (EDS = -0.653)
are strongly negatively correlated with NAS, indi-
cating that higher debt burdens are associated with
lower domestic savings. In contrast, the external
debt ratio (EDR = 0.432) shows a moderate posi-
tive correlation, reflecting the nuanced impact of
debt composition on savings. Exchange rate vola-
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Table 3
Spearman rank correlation results
Variable | NAS EDR EDS | EDST IPI ICU ELC IPR MBS | FBS INF INTR | EXR K A
NAS 1.000
EDR 0.432 | 1.000
EDS -0.653 | 0.224 | 1.000
EDST |-0.711] 0.139 |-0.132| 1.000
IPI 0.589 | 0.043 | 0.613 | -0.195 | 1.000
ICU 0.618 | 0.172 | 0.083 | -0.177 | 0.354 | 1.000
ELC 0.527 | 0.097 | 0.034 | -0.122 | 0.146 | 0.612 | 1.000
IPR -0451 | 0.002 | 0.146 | -0.189| 0.258 | 0.721 | 0.534 | 1.000
MBS 0.409 | 0.198 [-0.136| -0.145 | 0.094 | 0.054 |-0.124| 0.065 | 1.000
FBS 0.603 | 0.066 | 0.648 | 0.045 | 0.097 |-0.113|-0.140| 0.044 |-0.291| 1.000
INF 0.712 |-0.031| 0.062 | -0.099 |-0.247| 0.223 | 0.153 | 0412 | 0.027 |-0.084| 1.000
INTR | -0.342| 0.691 |-0.312| -0.248 | 0.132 | 0417 | 0.201 | 0.538 | 0.385 [-0.092| 0.428 | 1.000
EXR -0.642 |-0.002|-0.319| -0.188 | 0.073 | 0433 | 0.263 | 0.615 | 0.112 |-0.109| 0.392 | 0.871 | 1.000
K 0491 | 0.779 |-0.601| 0.527 | 0443 [-0.314|-0.184| 0.371 |-0.142|-0.102| 0.117 | 0436 | -0.201| 1.000
A 0.489 | 0.041 |-0.337| 0.082 |-0.075|-0.047|-0.058|-0.061| 0.112 |-0.053|-0.096 | -0.126 | -0.097 | -0.472 | 1.000

Source: Developed by the authors.

tility (EXR = -0.642) also exhibits a strong negative
correlation, suggesting that currency instability
may undermine savings accumulation. Capacity
utilisation (ICU = 0.618) shows a strong positive
correlation with national savings, while industrial
productivity (IPI = 0.589) demonstrates a mod-
erate positive correlation. These findings imply
that higher utilisation of productive capacity and
greater industrial efficiency support domestic sav-
ings. Digital infrastructure variables display mixed
effects: electricity consumption (ELC = 0.527) and
fixed broadband (FBS = 0.603) correlate positively
at moderate and strong levels, respectively; mo-
bile broadband (MBS = 0.409) exhibits a moderate
positive correlation; however, internet penetra-
tion (IPR = -0.451) shows a moderate negative
correlation with NAS. Macroeconomic controls
further highlight diverse associations. Inflation
(INF =0.712) is strongly positively correlated with
savings, whereas interest rates (INTR = —0.342)
show a weak negative relationship. Capital stock
(K=0.491) and total factor productivity (A = 0.489)
both exhibit moderate positive correlations with
NAS. Collectively, these correlations provide pre-

liminary insights into the determinants of national
savings in debt-distressed African countries and
offer a foundation for the subsequent econometric
analyses using system GMM and CS-ARDL.

4.3. Stationarity analysis

To ensure the robustness and validity of the panel
econometric analysis, we conducted a series of
unit root tests on all model variables to deter-
mine whether they exhibit stochastic trends and
to identify their order of integration, consistent
with standard econometric practice [43] (Guja-
rati, 2003). Specifically, we applied multiple panel
unit root tests, including the Levin-Lin-Chu (LLC,
2002) test [44], Im-Pesaran-Shin (IPS, 2004) test
[45], Fisher-type tests (Fisher-ADF and Fisher-PP)
[46] and (Maddala and Wu, 1999) [47]. These tests
examine the null hypothesis of a unit root (non-
stationarity) against the alternative hypothesis
of stationarity. The decision criterion is straight-
forward: the null hypothesis is rejected when the
probability value is less than 0.05, indicating that
the series is stationary, whereas a p-value above
0.05 implies non-stationarity.
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Table 4
Panel unit root test results
Variable LLC IPS Fisher-ADF Fisher-PP Integration Order

NAS -18.22" -19.45™* 477.3* 463.6™ 1(0)
(0.000) (0.000) (0.000) (0.000)

EDR -3.48** -4.11* 439.9* 502.7** 1(1)
(0.000) (0.000) (0.000) (0.000)

EDS =711 -9.87* 298.5"* 319.3** 1(0)
(0.000) (0.000) (0.000) (0.000)

EDST -11.75"* -14.64™" 521.6"* 645.8"* 1(1)
(0.000) (0.000) (0.000) (0.000)

IPI -5.32"* -5.31* 177.5°* 183.2"* 1(1)
(0.000) (0.000) (0.000) (0.000)

ICU -6.20"* -6.60"* 251.4" 240.6™* 1(1)
(0.000) (0.000) (0.000) (0.000)

ELC -5.09"* -14.32"** 472.3* 460.5** I(1)
(0.000) (0.000) (0.000) (0.000)

IPR -4.85" -5.02** 2104 221.1% (1)
(0.000) (0.000) (0.000) (0.000)

MBS -6.98"" -4.96*" 188.2"** 191.7* 1(0)
(0.000) (0.000) (0.000) (0.000)

FBS -9.04* -7.92** 275.1% 261.6™ 1(0)
(0.000) (0.000) (0.000) (0.000)

INF -20.74™* -18.23" 507.6™* 538.8"*" 1(0)
(0.000) (0.000) (0.000) (0.000)

INTR -17.66™" -20.79" 6274 589.5"** 1(0)
(0.000) (0.000) (0.000) (0.000)

EXR -11.12™ -17.91** 514.3*** 522.1** 1(0)
(0.000) (0.000) (0.000) (0.000)

K -34.86™" -25.59" 841.1™ 870.5™** (1)
(0.000) (0.000) (0.000) (0.000)

A -7.13* -10.23" 293.7*** 291.6™" 1(0)
(0.000) (0.000) (0.000) (0.000)

Source: Developed by the authors.
Note: *** denotes significance at the 1% level.

The results, summarized in Table 4, reveal that run dynamics. Moreover, system GMM remains
the dataset contains a mix of stationary and non- appropriate in this context, as it addresses po-
stationary variables. Variables such as NAS, EDS, tential endogeneity and heteroskedasticity is-
MBS, FBS, INF, INTR, EXR, and A are stationaryin  sues, providing reliable estimates despite the
levels, classified as I(0), while EDR, EDST, IPI, ICU, heterogeneous stationarity properties across the
ELC, IPR, and K achieve stationarity only after variables.®
first differencing, indicating integration of order
one, I(1). This combination of I(0) and I(1) vari- ¢ For the LLC and IPS tests, negative t-statistics indicate rejec-
ables validates the application of the CS-ARDL tion of the null hypothesis of a unit root, while for Fisher-type

. . tests, higher chi-square values correspond to rejection of the
model, which can accommodate mixed orders of

3 ' unit root null. *** ** and * denote significance at the 1%, 5%,
integration and captures both short- and long- and 10% levels, respectively.
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Table 5
Cointegration results
Pedroni Cointegration Test Kao (1999)
Test
Model
Panel Panel Panel Panel Group Group Group ADF-Stat
v-Stat rho-Stat | PP-Stat | ADF-Stat | rho-Stat | PP-Stat | ADF-Stat
1 -5.589** | -4.041** |-5.058""| -6.152"" | -9.547** | 3.587*** 0.745 -1.759
(0.000) (0.000) (0.000) (0.000) (0.014) (0.000) (0.227) (0.960)
2 -0.996 -1.591 -1.082 -0.425 0.057 7.254™ | 7.119*** 2.348**
(0.159) (0.055) (0.139) (0.335) (0.365) (0.000) (0.000) (0.006)
3 -17.86"* | -18.01** |-18.61***| -16.78"* | 0.745 -1.759 | -13.11** | -2.827***
(0.000) (0.000) (0.000) (0.000) (0.227) (0.960) (0.000) (0.002)

Source: Developed by the authors.

Note: ™, ** and * denote the 1%, 5% and 10% significant levels, respectively. Number in brackets represents the probability test.

4.4. Cointegration test

To further assess the existence of a long-run equi-
librium relationship among external debt, capac-
ity utilisation, digital infrastructural architecture

[53], and national savings in African debt-dis-
tressed countries, panel cointegration tests were

conducted. This step is particularly important
given the mixed integration properties of the var-
iables identified in the unit root analysis, which

necessitate formal testing for long-run comove-
ment. The analysis employs the Pedroni (2004)

[48] panel cointegration test as the primary meth-
od, alongside the Kao (1999) test [49] as a robust-
ness check. The Pedroni [48] framework comprises

seven statistics, including four within-dimension

statistics (panel v, panel rho, panel Phillips-
Perron (PP), and panel Augmented Dickey-Fuller
(ADF) and three between-dimension statistics

(group rho, group PP, and group ADF). These tests

evaluate the null hypothesis of no cointegration

against the alternative of a long-run cointegrating

relationship, with rejection of the null determined

at the 5 percent significance level.

The results, reported in Table 5, reveal heteroge-
neous cointegration outcomes across model speci-
fications rather than uniform evidence of long-run
association. For Model 1, the majority of the Pe-
droni (2004) [48] within-dimension statistics are
statistically significant; however, the group ADF
statistic and the Kao (1999) [49] ADF statistic are
not significant (p = 0.960). Consequently, the null
hypothesis of no cointegration cannot be rejected
conclusively for this specification, indicating weak
and inconsistent evidence of cointegration. In con-

trast, Model 2 presents stronger and more consist-
ent evidence of cointegration. Although several
Pedroni (2004) [48] statistics are insignificant, both
the group ADF statistic and the Kao (1999) [49] ADF
statistic are highly significant at the 1 percent level,
providing support for rejecting the null hypoth-
esis of no cointegration in this model. For Model 3,
the evidence of cointegration is most robust. All
within-dimension Pedroni statistics are statisti-
cally significant, and both the group ADF and Kao
ADF statistics strongly reject the null hypothesis
at conventional significance levels. This pattern
confirms the presence of a stable long-run rela-
tionship among the variables in this specification.
Thus, the cointegration results suggest that long-
run relationships exist in selected model specifi-
cations rather than uniformly across all models.
These findings justify proceeding with estimation
techniques such as CS-ARDL, which accommo-
date heterogeneous long-run dynamics, and sys-
tem GMM, which remains suitable for addressing
endogeneity concerns in dynamic panel settings.
Importantly, the model-specific nature of the coin-
tegration evidence is explicitly acknowledged, en-
suring accurate interpretation and alignment with
the reported test statistics.

4.5. Baseline model —

system GMM analysis

This study investigates the influence of external
debt, productive capacity, and digital infrastruc-
ture on national savings in African economies
experiencing debt distress. The analysis employs
the panel system generalised method of moments
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estimator, which is well suited for dynamic panel
data where endogeneity, omitted variables, meas-
urement error, and reverse causality are potential
concerns (Arellano and Bond, 1991; Blundell and
Bond, 1998) [42, 12]. By incorporating the lagged
dependent variable and using internal instru-
ments, the estimator controls for unobserved
country effects and captures the persistence that
characterises savings behaviour. The approach
also reduces simultaneity bias between savings
and macroeconomic variables, thereby strength-
ening the credibility of the estimated relation-
ships.

The findings reported in Table 6 confirm that
national savings in the sampled economies exhibit
strong dynamic properties. The coefficient of the
lagged savings variable is positive and statistically
significant in all three specifications. This result in-
dicates that past savings performance exerts a sub-
stantial influence on current savings outcomes.
The stability of the coefficient across models sup-
ports the appropriateness of the dynamic specifi-
cation and suggests a gradual adjustment process
toward equilibrium. This pattern is consistent with
the persistence documented by Qureshi and Liagat
(2020) [21], although it differs from the more lim-
ited transmission effects identified by Hassan and
Meyer (2021) for Sub Saharan Africa. Measures of
external debt display a consistent and statistically
significant negative association with national sav-
ings. In the first specification, the external debt
ratio reduces savings, indicating that higher debt
burdens constrain domestic saving capacity. In the
second specification, external debt servicing also
depresses savings, reflecting the fiscal pressure
created by repayment obligations. The third speci-
fication shows that external debt stock similarly
undermines savings performance. The consistency
of these results across alternative debt indicators
strengthens the conclusion that excessive exter-
nal borrowing weakens domestic savings in debt
distressed economies. These findings accord with
the evidence presented by Manasseh et al. (2022)
[5], Manasseh et al. (2019) [49], and Makinde and
Oladele (2023) [22], who emphasise the adverse
macroeconomic consequences of high debt ex-
posure. The effects of productive capacity and
digital infrastructure are more varied but remain
economically meaningful. Industrial production
in the first model is associated with a reduction in
savings, suggesting that in heavily indebted econo-

Table 6
Estimated system GMM results
Variable Model 1 Model 2 Model 3
NAS (-1) 0.421* 0.398** 0.367**
(0.000) (0.000) (0.001)
EDR -0.614"**
(0.000)
EDS -0.462"*
(0.000)
EDST -0.531"*
(0.000)
IPI -0.218***
(0.000)
ICU -0.176"***
(0.001)
ELC -0.185***
(0.000)
IPR -0.493***
(0.004)
MBS -0.071
(0.311)
FBS -0.229***
(0.000)
INF -0.584"** 0.267** -0.702"**
(0.000) (0.000) (0.000)
INTR -0.098 -0.041 -0.136
(0.214) (0.742) (0.188)
EXR -0.693* 0.582* 0.601*
(0.021) (0.027) (0.032)
K 0.0%6 0.514* -0.841***
(0.481) (0.000) (0.000)
A -0.226*** -0.214** 0.193*
(0.000) (0.000) (0.041)
Instruments 22 24 23
AR(1) -2.91** -2.77** -2.68™*
(0.004) (0.006) (0.007)
AR(2) -1.21 -1.08 -1.15
(0.226) (0.281) (0.249)
Hansen J 18.37 20.11 17.84
(0.421) (0.312) (0.463%)

Source: Authors’ conception.

Note: AR tests follow Arellano-Bond (1991). Instrument
matrix is collapsed and lag depth restricted. () is the
probability value, and the variables are expressed in natural
logarithm. All continuous variables were transformed into
natural logarithms, except for inflation, interest rate, and
ratio variables. This approach facilitates interpretation in
elasticity terms while avoiding distortions associated with
variables that can take negative or bounded values.

Note: ***,** denote significance at the 1% and 5% levels,

respectively.
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mies, expansion in output may be financed through

borrowing or increased consumption rather than

through higher savings. Capacity utilisation in the

second model also shows a negative effect on sav-
ings, contrasting with the positive relationship re-
ported by Okeoma et al. (2022) [26]. This outcome

may reflect structural constraints in debt distressed

environments, where higher utilisation does not
necessarily translate into improved saving behav-
iour at the household or public level.

Digital infrastructure variables produce dif-
ferentiated results. Internet penetration in the
first model reduces savings, and fixed broadband
subscriptions in the third model show a similar
negative effect. These findings suggest that digital
expansion may initially encourage consumption
and financial access in ways that reduce short term
savings. Although digital inclusion has been linked
to broader development gains (Kouladoum, 2023)
[3], the present evidence indicates that its immedi-
ate effect on aggregate savings in debt distressed
settings may be negative. In contrast, mobile
broadband subscriptions do not show a statisti-
cally significant relationship with savings in the
second model, implying that not all forms of digital
development exert a direct measurable impact on
aggregate saving behaviour. Macroeconomic con-
trol variables reveal additional insights. Inflation
reduces savings in the first and third specifications,
consistent with the erosion of real income and
macroeconomic instability. In the second model,
however, inflation is positively associated with
savings, which may reflect precautionary behav-
iour under certain fiscal conditions. Exchange rate
movements also display varying effects. Currency
depreciation reduces savings in the first specifica-
tion but increases savings in the second and third
specifications, possibly reflecting differences in
debt composition and capital flow dynamics. These
patterns illustrate the structural complexity of debt
distressed economies.

Table 6 results also revealed that capital stock
and total factor productivity exhibit differences
across specifications. Capital accumulation en-
hances savings in the second model but reduces
savings in the third model, suggesting that the
financing structure of investment may differ de-
pending on the debt measure employed. Total fac-
tor productivity reduces savings in the first two
models but increases savings in the third, support-
ing the argument advanced by Hassan and Meyer

(2021) [7] that debt conditions can influence sav-
ings through investment and productivity channels.
The interest rate variable is not statistically sig-
nificant in any of the specifications. This outcome
indicates that monetary policy instruments may
not have a strong direct effect on aggregate savings
in the sampled economies. Recognising this lack of
significance contributes to a balanced interpreta-
tion of the findings. Diagnostic tests support the
reliability of the estimation. The Arellano Bond
tests show significant first order serial correlation,
which is expected in differenced dynamic panels,
and no evidence of second order serial correla-
tion, thereby validating the underlying moment
conditions. The Hansen test statistics indicate
that the null hypothesis of instrument validity
cannot be rejected. Instruments were limited and
structured to ensure that their number remained
below the number of cross-sectional units, which
strengthens confidence in the results. In summary,
the evidence indicates that high levels of external
debt, inflationary pressures, and certain aspects
of digital expansion are associated with weaker
national savings in African economies facing debt
distress. Productive capacity and structural vari-
ables display varying effects depending on model
specification. The persistence of savings and the
satisfactory performance of diagnostic tests sup-
port the theoretical coherence and econometric
soundness of the model.

4.6. Threshold CS-ARDL analysis

This study investigates the impact of external
debt, capacity utilisation, and digital infrastruc-
tural architecture on national savings in African
debt-distressed countries. To ensure the robust-
ness of findings, the panel cross-sectionally aug-
mented autoregressive distributed lag (CS-ARDL)
model is employed as a robustness check. The
CS-ARDL technique accounts for cross-sectional
dependence, heterogeneity, and nonstationarity
features common in macro-panel data (Chudik et
al. 2016) [13]. Its ability to capture both short-run
and long-run dynamics enhances the reliability
of empirical estimates. This is particularly valu-
able in African contexts, where countries often
exhibit heterogeneous structural characteristics.
Moreover, CS-ARDL effectively mitigates omitted
variable bias by incorporating cross-sectional av-
erages. Thus, it offers a more credible validation of
the GMM-based results.
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While system GMM provides valuable insights
into the short-run dynamics of national savings
and effectively addresses endogeneity, it is limited
in its ability to explicitly account for cross-sectional
dependence and to separate long-run equilibrium
relationships from short-run adjustment processes.
To address these limitations and strengthen the
robustness of the empirical findings, this study
employs the panel cross-sectionally augmented
autoregressive distributed lag (CS-ARDL) model
as a complementary estimation framework. The
CS-ARDL approach is particularly suited for mac-
roeconomic panel data because it accommodates
cross-sectional dependence, parameter hetero-
geneity, and mixed orders of integration (Chudik
et al. 2016) [13]. By incorporating cross-sectional
averages of dependent and independent variables,
the model effectively controls for unobserved com-
mon factors, including regional policy spillovers,
synchronized shocks, and global financial turbu-
lence. These features are especially pertinent in
African debt-distressed economies, where mac-
roeconomic outcomes are strongly shaped by re-
gional interdependencies, global financial cycles,
and coordinated policy responses. In this context,
the CS-ARDL framework provides insights that
system GMM cannot, particularly regarding long-
run elasticities, equilibrium relationships, and
the persistence of effects under cross-sectional
interdependence. Hence, the estimated results of
the cross-sectionally augmented autoregressive
distributed lag (CS-ARDL) model are presented
in Table 7.

The long-run CS-ARDL estimates, presented in
Table 7, reveal persistent structural relationships
that are obscured in short-run analyses. External
debt measures, including the external debt ratio
(EDR), external debt servicing (EDS), and external
debt stock (EDST), consistently exert negative and
statistically significant effects on national savings.
The magnitude of these coefficients demonstrates
that increasing external obligations systematically
erode domestic saving capacity, even after account-
ing for global and regional shocks. Unlike short-
run fluctuations, these long-term effects do not
dissipate, confirming the enduring consequences
of external debt on savings accumulation in debt-
distressed African economies such as Nigeria, Ken-
ya, and Ghana. These results are consistent with
Qureshi and Liagat (2020) [21], who emphasise
a global savings-debt-growth nexus, and with Ma-

kinde and Oladele (2023) [22], who document simi-
lar patterns in Nigeria. While Hassan and Meyer
(2021) [7] argue that debt primarily affects growth
through investment and productivity channels, the
CS-ARDL results show that external debt directly
suppresses national savings over the long term in
highly indebted African contexts.

Capacity utilisation variables also exhibit nega-
tive and statistically significant long-run effects,
particularly through the industrial capacity utili-
sation rate (ICU). This finding suggests that per-
sistent inefficiencies in production and energy
use prevent increases in productive capacity from
translating into sustained savings accumulation.
Although Okeoma et al. (2022) [26] report posi-
tive associations between capacity utilisation and
output growth, the present evidence indicates
that growth-enhancing effects may not lead to
higher savings when economies are burdened by
chronic debt pressures and energy inefficiencies.
Similarly, digital infrastructural variables, includ-
ing the industrial production index (IPI), electricity
consumption (ELC), and internet penetration rate
(IPR) exert negative long-run relationship, imply-
ing that current digital investments may impose
substantial costs without immediate returns in
savings. This contrasts with the long-term devel-
opmental and financial inclusion benefits reported
by Kouladoum (2023) [3], Manasseh et al. (2023)
[40] and Nwakoby et al. (2026) [48], suggesting that
in debt-constrained African economies, the savings
gains from digitalisation may lag behind broader
economic growth and development outcomes.

The short-run CS-ARDL estimates complement
the long-run findings by highlighting adjustment
dynamics. Across all short-run specifications,
changes in external debt measures, including EDR,
EDS, and EDST, exert negative and statistically
significant effects on national savings. This indi-
cates that increases in debt obligations immedi-
ately constrain domestic saving capacity, even after
accounting for cross-sectional dependence and
heterogeneous country responses. These short-run
effects reinforce Qureshi and Liaqat (2020) [21],
who highlight the adverse impact of rising debt
on savings, and complement Hassan and Meyer
(2021) [7], who emphasise debt’s inhibitory ef-
fects on investment and productivity. Short-run
capacity utilisation indicators, such as IPI, ICU, and
ELC, also negatively affect national savings. This
suggests that increases in productive activity may
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Table 7
Estimated results of CS-ARDL

Long-Run Short-Run (4)
Variable Variable
1 2 3 4 5 6
NAS (-1) 0.487* 0.822*** 0.603** | ANAS (-1) | -0.392** | -0.334* 0.384*
(0.000) (0.000) (0.000) (0.016) (0.019) (0.015)
EDR -1.487* AEDR -0.695"*
(0.000) (0.000)
EDS -0.902*** AEDS -0.439"*
(0.000) (0.000)
EDST -1.122* AEDST -0.545"
(0.000) (0.000)
IPI -0.582"* AIPI -0.243*
(0.000) (0.000)
ICU -0.402** AICU -0.188**
(0.000) (0.000)
ELC -0.416 AELC -0.193**
(0.000) (0.000)
PR -1.106"** AIPR -0.714*
(0.0071) (0.008)
MBS -0.228 AMBS -0.123
(0.581) (0.585)
FBS -0.531" AFBS -0.243***
(0.000) (0.000)
INF -1.103"* | 0.544™ | -1.634"" AINF -0.615** | 0.243** | -0.756™*
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
INTR -0.209 -0.038 -0.879 AINTR -0.115 -0.019 -0.453
(0.215) (0.915) (0.118) (0.229) (0.926) (0.123)
EXR -1.343* 1.219* 1.281* AEXR -0.820* 0.611* 0.635*
(0.042) (0.033) (0.038) (0.035) (0.025) (0.031)
K 0.045 0.890** | -1.762** AK 0.019 0.541** | -0.992***
(0.582) (0.000) (0.000) (0.594) (0.000) (0.000)
A -0.527*** | -0.498"** 0.436™ AA -0.241** | -0.238*** | 0.205*
(0.000) (0.000) (0.031) (0.000) (0.000) (0.036)
Normality 1.238 0.982 1.450 ECM(-1) | -0.684™* | -0.743*** | -0.689™**
(0.537) (0.612) (0.484) (0.000) (0.000) (0.000)
Serial Correlation -1.933 -1.560 -1.623
(0.853) (0.988) (0.884)
Heteroscedasticity 2.319 1.744 2.094
(0.128) (0.198) (0.147)
Ramsey RESET 1.423 1.884 1.730
(0.244) (0.162) (0.181)
Hausman Test 0.013 0.292 0.078
(0.547) (0.369) (0.588)

Source: Authors’ conception.

Note: ***, ** represent the 1% and 5% significant levels, respectively, numbers in brackets are the probability values, and the
variables are expressed in natural logarithms.

128

rbes.fa.ru




Impact of External Debt, Capacity Utilization,
and Digital Infrastructural Architecture on National Savings in African Debt-Distressed Countries

be financed through borrowing or consumption
rather than through savings mobilisation, weaken-
ing short-term saving outcomes. The findings sup-
port Oniyide and Ogunjinmi (2021) [27], who report
slightly negative effects of capacity utilisation on
economic growth, and underscore structural inef-
ficiencies common in African economies facing
heavy debt burdens. In contrast to conventional
growth narratives, higher capacity utilisation does
not automatically translate into improved saving
behaviour where fiscal constraints dominate.

Digital infrastructure variables display het-
erogeneous short-run effects. Internet penetra-
tion (IPR) and fixed broadband subscriptions
(FBS) negatively affect national savings, whereas
mobile broadband subscriptions (MBS) remain
statistically insignificant. This suggests that cer-
tain forms of digital expansion may initially en-
courage consumption, facilitate credit access, or
increase engagement with digital services in ways
that reduce short-term savings. These short-run
effects contrast with the long-term benefits of
digital inclusion reported by Kouladoum (2023)
[3] and Manasseh et al. (2023) [40], indicating
that savings benefits from digitalisation may only
materialise once sufficient scale, network matu-
rity, and financial integration are achieved. Infla-
tion (INF) and exchange rate movements (EXR)
further amplify short-term declines in national
savings, consistent with [25] Asue and Ikyaator
(2023), who link debt accumulation to height-
ened inflationary pressures and currency volatil-
ity in African economies. The robustness of the
CS-ARDL estimates is supported by diagnostic
tests. Jarque-Bera statistics indicate approximate
normality of residuals across all specifications,
suggesting that extreme descriptive values do
not distort coefficient estimates. Serial correla-
tion tests fail to reject the null hypothesis of no
residual autocorrelation, confirming that the dy-
namic specification adequately captures short-run
adjustment processes. White heteroscedasticity
tests show homoscedastic residuals, indicating
reliable standard errors and efficient coefficient
estimates. The Ramsey RESET test shows no evi-
dence of functional form misspecification, and
the Hausman test supports the consistency of the
selected estimator. Collectively, these diagnostics
confirm that the CS-ARDL estimates are robust,
resilient to cross-country heterogeneity, and not
driven by statistical artefacts.

In conclusion, while system GMM captures
average short-run dynamics under conditions of
endogeneity control, the CS-ARDL framework
provides complementary insights by uncovering
long-run equilibrium relationships, quantifying
persistent effects, and explicitly accounting for
cross-sectional dependence. By integrating unob-
served common factors and heterogeneous country
responses, the CS-ARDL results offer a more com-
prehensive and policy-relevant understanding of
how external debt, capacity utilisation, and digital
infrastructural architecture shape national savings
in African debt-distressed economies. This dual-
estimation approach strengthens confidence in the
findings and underscores the importance of debt
management, productive efficiency, and strategic
digital investments in fostering sustainable saving
behaviour.

4.7. Discussion of findings

This study examined the influence of external
debt, capacity utilisation, and digital infrastruc-
tural architecture on national savings in eighteen
African debt-distressed countries over the period
2011 to 2024, employing the panel system gen-
eralised method of moments (GMM) as the base-
line estimation technique and the panel cross-
sectionally augmented autoregressive distributed
lag (CS-ARDL) model as a robustness check. The
panel system GMM results offer substantial in-
sights into the determinants of national savings
in these economies. The consistently negative
and statistically significant coefficient of lagged
national savings across all specifications indicates
strong persistence in saving behaviour, support-
ing the observations of Qureshi and Liaqat (2020)
[21], while diverging from Hassan and Meyer
(2021) [7], who reported weak savings transmis-
sion in Sub-Saharan Africa.

In Model 1, the external debt ratio (EDR), infla-
tion (INF), internet penetration (IPR), industrial
production index (IPI), and exchange rate depre-
ciation (EXR) significantly reduce national savings,
highlighting the destabilising effects of macroeco-
nomic imbalances, consistent with Manasseh et
al. (2022) [5] and Makinde and Oladele (2023) [22].
Model 2 identifies external debt servicing (EDS),
inflation, and capacity utilisation (ICU) as key de-
tractors of savings, suggesting that in contexts of
high debt, excess productive capacity may signal
inefficiencies rather than growth, contrary to the
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findings of Okeoma et al. (2022) [26]. In Model 3,
external debt stock (EDST), inflation, and electric-
ity consumption (ELC) negatively affect savings,
corroborating Asue and Ikyaator (2023) [25] on the
inflation and exchange rate transmission chan-
nels. Fixed broadband subscriptions (FBS) also
exhibit a negative impact, indicating that digital
infrastructure investments may initially stimulate
consumption rather than savings accumulation.
Capital formation (K) and total factor productivity
(A) display mixed effects, reflecting the complex
transmission mechanisms between investment,
productivity, and savings. Diagnostic assessments
further validate the robustness of the models: the
AR (1) test is significant, AR (2) is insignificant, and
Hansen test p-values confirm instrument valid-
ity, with Models 2 and 3 demonstrating relatively
higher statistical reliability.

The CS-ARDL robustness checks reveal both
short- and long-run dynamics that complement
and extend the GMM findings. In the long run,
external debt measures including EDR, EDS, and
EDST exert consistently negative and statistically
significant effects on national savings, demon-
strating that rising debt obligations structurally
erode domestic saving capacity. These long-term
results align with Qureshi and Liaqat (2020) [21]
and Makinde and Oladele (2023) [22] while extend-
ing the argument of Hassan and Meyer (2021) [7]
by highlighting direct debt-savings transmission
mechanisms in African debt-distressed contexts.
Capacity utilisation, particularly ICU, maintains
a negative long-run effect, reflecting persistent
inefficiencies in production and energy use that
prevent capacity expansion from translating into
sustainable savings growth. Digital infrastructural
variables, including IPI, ELC, and IPR also retain
negative long-run coefficients, suggesting that
despite their potential developmental benefits,
current digital investments may not yet support
savings accumulation, consistent with the notion
that the savings returns of digitalisation may lag
broader growth outcomes by Kouladoum (2023) [3].

In the short run, the CS-ARDL estimates dem-
onstrate that fluctuations in external debt indi-
cators continue to suppress national savings, re-
inforcing the short-term constraints imposed by
rising debt burdens. Capacity utilisation indicators
(IPI, ICU, ELC) also display negative short-run ef-
fects, consistent with structural inefficiencies that
hinder savings mobilisation, supporting Oniyide

and Ogunjinmi (2021) [27]. Digital infrastructure
variables present mixed short-run outcomes: IPR
and FBS significantly reduce savings, while mobile
broadband subscriptions (MBS) remain statistically
insignificant, indicating that early-stage digital
expansion may initially encourage consumption
and credit access rather than savings. Inflation-
ary pressures (INF) and exchange rate volatility
(EXR) further reinforce short-term declines in na-
tional savings, corroborating Asue and Ikyaator
(2023) [25] on the inflationary and currency desta-
bilisation effects associated with debt accumula-
tion. Conclusively, the CS-ARDL results highlight
that in African debt-distressed countries, external
debt, structural capacity constraints, and imma-
ture digital infrastructure consistently undermine
national savings in both the short and long run.
By capturing cross-sectional interdependencies
and providing clear distinction between short-run
adjustments and long-run equilibrium effects, the
CS-ARDL framework complements the GMM esti-
mates and provides a richer, policy-relevant under-
standing of the macroeconomic determinants of
savings. These findings underscore the importance
of prudent debt management, efficiency in capacity
utilisation, and the strategic development of digital
infrastructure to strengthen domestic savings and
promote financial stability across the continent.

5. Conclusion and policy
recommendations
This study examined the dynamic effects of ex-
ternal debt, capacity utilisation, and digital in-
frastructural architecture on national savings in
eighteen African debt-distressed countries over
the period 2011 to 2024, using both panel system
GMM and threshold cross-sectionally augmented
autoregressive distributed lag (CS-ARDL) estima-
tions. The empirical findings provide clear and
robust answers to the study’s research questions.
First, external debt, measured through debt ratios,
debt servicing obligations, and debt stock, con-
sistently exerts negative and statistically signifi-
cant effects on national savings in both the short
and long run. These results confirm the presence
of debt overhang and fiscal crowding out; whereby
rising debt obligations reduce domestic resource
mobilisation and undermine macroeconomic
stability. Second, capacity utilisation indicators
show a negative association with national savings,
suggesting that industrial capacity in many Afri-
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can debt-distressed economies reflects structural
inefficiencies, including energy shortages and
production bottlenecks, rather than productive
expansion that enhances savings. Third, digital
infrastructural architecture demonstrates nega-
tive short-run effects on national savings, likely
due to high initial investment costs, limited in-
stitutional readiness, and consumption-oriented
digital adoption. However, the long-term poten-
tial of digital infrastructure to support produc-
tivity and savings accumulation remains evident,
particularly when linked with formal financial sys-
tems and effective regulatory frameworks.

These findings have specific policy implications.
To mitigate the negative impact of external debt
on savings, governments should pursue prudent
debt management strategies, including keeping
external debt at sustainable levels, ideally below
fifty percent of GDP in highly vulnerable econo-
mies, conducting comprehensive debt audits, and
prioritising loans that finance productive infra-
structure rather than consumption. To improve
capacity utilisation, public investment should focus
on eliminating structural bottlenecks, particularly
by expanding energy supply, upgrading industrial
infrastructure, and enhancing maintenance and
logistics systems, ensuring that increases in in-
dustrial capacity translate into sustained savings
and productivity gains. In relation to digital infra-

structure, policymakers should integrate digital
expansion with formal financial inclusion by pro-
moting digital finance platforms that encourage
savings, strengthening digital literacy, and enforc-
ing regulatory measures that channel digital activ-
ity toward investment and productive applications
rather than short-term consumption.

This study contributes to the literature by pro-
viding a comprehensive assessment of how exter-
nal debt dynamics, productive efficiency, and digi-
tal transformation jointly shape national savings
in African debt-distressed economies. Addressing
these structural and policy gaps is essential for
mobilising domestic savings, improving macro-
economic resilience, and supporting sustainable
long-term development across the continent. Fu-
ture research could build on this analysis in several
ways. Country-specific studies could examine the
heterogeneous effects of debt and capacity utilisa-
tion across African subregions. The role of institu-
tional quality, governance, and political stability as
mediators in the relationship between digital infra-
structure and savings warrants further investiga-
tion. Finally, as digital finance and fintech adoption
continue to expand in Africa, longitudinal studies
could explore how mobile banking, digital wallets,
and financial literacy initiatives influence savings
behaviour over time, providing evidence to guide
targeted policy interventions in local contexts.
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