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Formulation of the problem. This study examines how modern technologies have been integrated in-
to internal control systems in Azerbaijan between 2020 and 2025, focusing on financial institutions, large
enterprises, and the public sector. The purpose of the study. The purpose of the study is to comprehensively
analyze the current state of internal control systems in Azerbaijan and substantiate ways to improve them
through the introduction of modern technologies to increase the efficiency of corporate governance and fi-
nancial transparency. The object of the study is the organizational, methodological and technological as-
pects of strengthening internal control systems through the implementation of modern digital technologies
and innovative monitoring tools. Research methods. Using a descriptive-analytical methodology based on
secondary data, regulatory documents, corporate reports, and international assessments, the paper evaluates
the extent to which digitalization, automation, data analytics, and continuous control mechanisms have
strengthened internal control effectiveness. The main hypothesis. The introduction of modern digital tech-
nologies (including automation systems, data analytics, artificial intelligence, and blockchain) into the in-
ternal control systems of Azerbaijani organizations will significantly increase their efficiency, reduce opera-
tional risks, improve the detection of financial violations, and ensure greater transparency of business pro-
cesses, which will contribute to the overall strengthening of corporate governance in the country. Present of
the main material. The findings indicate substantial progress in technology-enabled controls parallel to
Azerbaijan’s rapid advancement in e-government and enterprise digitalisation. The introduction of risk-
based regulatory frameworks, expanded use of ERP systems, automated transaction monitoring, and data
analytics within internal audit functions has contributed to higher reliability of financial reporting, enhanced
operational discipline, and improved compliance culture. However, the level of technology adoption is het-
erogeneous: leading banks and state-owned enterprises are significantly ahead of SMEs and some budget-
funded entities. Originality and practical significance. The paper proposes a Composite Digital Control
Readiness Index to quantify developments over 2020-2025 and presents indicative statistics and diagram-
ready datasets demonstrating positive trends. Conclusions and prospects for further research. The results
suggest that sustained investment in digital infrastructure, unified standards based on COSO principles, ca-
pacity building, integration of Al-supported tools, and more consistent implementation among smaller enti-
ties are critical for consolidating these gains. The study contributes context-specific evidence for Azerbaijan
and offers a practical framework for aligning technological transformation with robust internal control ar-
chitectures.
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SMIINHEHHS1 CACTEM BHYTPIIIHBOI'O KOHTPOJIIO TA 3ACTOCYBAHHS
CYYACHMUMX TEXHOJIOT'IM: ITPUKJIAJL ASEPBAUKAHY

Iocmanoexa npodnemu. Y TbOMY AOCHIIHKEHHI PO3TISAAETHCS, K CydacHI TEXHOJOTIl Oymu iHTe-
IPOBaHi B CHCTEMH BHYTPIITHHOTO KOHTPOTIO B A3epOaiimkani mixk 2020 1 2025 pokamu, 30cepeKyI0unch
Ha (iHAHCOBHMX YCTaHOBAaX, BEIUKUX MiAMPHEMCTBAX Ta NEPKaBHOMY CEeKTOpi. Mema docnioxcennus. Me-
TOIO JIOCHII/PKEHHSI € KOMITJIGKCHUHN aHalli3 Cy4acHOTO CTaHy CHCTEM BHYTPIIIHBOTO KOHTPOJIO B A3zepOaii-
IDKaHI Ta OOIPYHTYBaHHS IUISXIB iX YAOCKOHQJIEHHS LUISIXOM BIIPOBA/KCHHS CyYaCHHUX TEXHOJIOTIH Ui
MiJBUIICHHS e(EeKTUBHOCTI KOPIOPATUBHOTO YIIpaBIiHHSA Ta (iHaHCcOBOi mposopocti. O6'ckmom Odo-
Ci0dceHHsl € OpraHi3alliiiHi, METOJOJNOTiYHI Ta TEXHOJOTIYHI acCleKTH 3MIIHEHHS CHCTEM BHYTPIIIHBOTO
KOHTPOJIO TUIIXOM BIPOB/DKEHHS CYYacHUX HUGPOBUX TEXHOJIOTIH Ta IHHOBAIIMHWX I1HCTPYMEHTIB
MOHITOPHHTY. Memoou docniodicenHs. BUKOPUCTOBYIOYH OMMMCOBO-aHANITHIHY METOOJIOTII0, 0 0a3yeTh-
Csl Ha BTOPUHHMX JaHUX, HOPMATHBHUX AOKYMEHTaX, KOPIOPATUBHUX 3BiTax Ta MDXHAPOAHUX OLIHKAX, Y
CTaTTi OIIHIOETHCS CTYIIiHb, JIO AKOT IIU(POBI3allisl, aBTOMATH3AIlisl, aHATITHKA JaHUX Ta MeXaHi3Mu Oe3rie-
PEPBHOTO KOHTPOIIO MOCHIWIN e(eKTHBHICTh BHYTPIIIHBOTO KOHTpoOIto. OcHosHa ecinomesa. Bupo-
Ba/UKCHHS CY4YacHHMX HU(GPOBUX TEXHOJIOTIH (BKJIIOYAIOYM CUCTEMH aBTOMATH3allil, aHAJIITUKY JaHHX,
IITYYHUH THTENEKT Ta OJIOKYEHH) y CHCTEMH BHYTPIIIHHOTO KOHTPOJIO a3epOailKaHChKUX OpraHizamii
3HAYHO TIi/IBUIUTH iXHIO €(DeKTHBHICTh, 3HU3UTH OIEPAIliiiHI PU3UKH, TOKPAIUTH BUSBIEHHS (HiHAHCOBHUX
MOpYIIEHb Ta 3a0e3MeYNTh OLTBITY MPOo30picCTh Oi3HEC-TIPOIECIB, IO CHPUATUME 3arallbHOMY 3MIITHEHHIO
KOPIIOPAaTHBHOTO YIPAaBIiHHS B KpaiHi. Bukiad ochognoco mamepiany. Pe3ynbraTu TOCTiIKESHHS CBiYaTh
PO CYTTEBHIA MPOTPEC Yy TEXHOJOTIYHOMY KOHTPOJII MapajelbHO 31 IMBUIKUM MPOCYBaHHAM A3zepOaimka-
Hy B €JCKTPOHHOMY YpsIyBaHHI Ta IMU(POBi3allii mianprueMcTB. BipoBasKeHHS PH3UK-OPIEHTOBAHUX HOP-
MaTHBHO-TIPaBOBHUX 0a3, po3lIMpeHHs BUKopucTaHHS ERP-cucteM, aBToMaTH30BaHWI MOHITOPHHI TpaH-
3aKIil Ta aHAJITHKA JaHUX Y QYHKLISX BHYTPIIIHBOTO ayJUTy CIPHSUIH MiABUIIEHHIO HAAIWHOCTI (iHaH-
COBOI 3BITHOCTI, MiABUIIEHHIO OMEPaIlifHOl TUCIUILTIHU Ta MOKPAIIEHHIO KYJIbTypHU TOTPUMAHHS BHUMOT.
OpHak piBeHb BIPOBAKEHHS TEXHOJIOTIH € HEOMHOPIAHMM: MPOBIJHI OAHKU Ta JEpKaBHI IMiJIPUEMCTRA
3HAYHO BUIEPEIDKAIOTh Malli Ta CEPEHI MiANPUEMCTBA Ta JIEsKi OIOMKEeTHI ycTaHOBU. Opucinanvbricms ma
NpakmuyHa 3Hauywicme. Y CTaTTi IPOIIOHYETHCS KOMIO3UTHHUN 1HAEKC TOTOBHOCTI 10 LM(POBOr0 KOHTPO-
JIFO TSl KUTBKICHOT OIiHKH po3BUTKY 32 2020-2025 poku Ta mpencTaBieHi iHIUKaTHBHA CTATHCTHKA Ta TO-
TOBI JI0 JiarpaM HaO0OpHU JJAaHWX, 1110 JIEMOHCTPYIOTh MO3UTUBHI TeHIEHIIT. Bucnosku ma nepcnekmusu no-
danvuux 0ocriodceHb. Pe3ynbTaTn HOCHIHKEHHS CBIIYaTh MIPO Te, M0 CTAIUH PO3BUTOK IHU(POBOI iHPpa-
CTPYKTYpH, yHidikoBaHi cTrangapti Ha ocHOBI npuHuunie COSO, HapollyBaHHS MOTEHLIaNy, IHTETrpaLis
IHCTPYMEHTIB Ha OCHOBI IITYYHOTO IHTENEKTy Ta OiIbII IMOCHTIIOBHE BIPOBAKEHHS cepe]] MEHIIUX
MIIPUEMCTB MalOTh BUPIIIAJIbHE 3HAYCHHS JJIs 3aKPIIUICHHS WX JOCSITHEHb. Jl0CIIPKEHHS Ha/Ja€ KOHTEK-
cTyasibHI maHl anst AsepOaiijkaHy Ta MPONOHYE NPAKTHYHY OCHOBY MJIsl Y3TOIKEHHS TEXHOJOT1YHOI
TpaHchopmarii 3 HaAIHHIMHU apXiTEeKTypaMH BHYTPIIITHBOTO KOHTPOJIIO.

Kuarouosi ciioBa:

BryTtpimHiit koaTpons, COSO, mudposizauis, Azepbaiimxan, ananiTuka nanux, ERP.
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Formulation of the problem. Effective
internal control systems have become insepara-
ble from digital transformation, especially in
emerging economies seeking to enhance trans-
parency, reliability of information, and perfor-
mance discipline. In Azerbaijan, the period
20202025 has been marked by accelerated digi-
tal reforms, expansion of e-government services,
and strengthened regulatory expectations in the
financial and corporate sectors. These develop-
ments have directly affected how organizations
design and operate internal controls, shifting
from manual, paper-based and detective mecha-
nisms toward automated, preventive and real-
time monitoring structures.

Azerbaijan’s transition towards a ‘“very
high” e-government development category by
2024 reflects broader investments in digital in-

frastructure, online services, and integrated in-
formation systems. At the same time, sectoral
regulators have updated operational risk man-
agement and reporting requirements, encourag-
ing banks and financial institutions to implement
advanced information systems, scenario analysis,
and data-driven control processes. Large banks
and key enterprises report the introduction of
automated controls embedded in core banking,
treasury, and ERP platforms, as well as expand-
ed internal audit analytics capabilities.

This article investigates how modern tech-
nologies have strengthened internal control sys-
tems in Azerbaijan in this period, without focus-
ing on corruption narratives, but rather on struc-
tural, technical, and organizational aspects. It
addresses three main questions:



1. How has the technological infrastruc-
ture and regulatory environment in Azerbaijan
between 2020-2025 supported stronger internal
controls?

2. Which specific digital tools and prac-
tices have been adopted by organizations to en-
hance control effectiveness?

3. What empirical patterns emerge re-
garding the degree of technology-enabled inter-
nal control, and what gaps remain?

Analysis of recent research and publica-
tions. The COSO Internal Control — Integrated
Framework conceptualizes internal control
around five interrelated components: control en-
vironment, risk assessment, control activities,

information and communication, and monitoring.

The updated guidance emphasizes the im-
portance of reliable information systems, timely
reporting, and integrated monitoring processes
supported by technology. Subsequent COSO
publications, including guidance on sustainabil-
ity reporting and enterprise risk management,
highlight data quality, system integration, and
continuous monitoring as central to effective
control in modern organizations.

The growing role of digital tools in
strengthening control activities is widely sup-
ported in contemporary academic literature. As
Nigrini (2012) emphasizes, “advanced data ana-
Iytics significantly enhances internal controls by
allowing auditors to detect anomalies that tradi-
tional methods would never reveal.” This per-
spective aligns with global findings that Al-
driven anomaly detection, continuous controls
monitoring, and big-data techniques reduce
manual errors and expand audit coverage in
technology-enabled environments.

Global studies demonstrate that digital
tooISERP systems, robotic process automation
(RPA), Al-driven anomaly detection, continuous
controls monitoring (CCM), and data analytics
within internal auditstrengthen control activities
by reducing manual errors, increasing coverage,
and enabling near-real-time detection of irregu-
larities.

Digitalisation and Internal Control in
Emerging Economies. In emerging economies,
internal control modernization is strongly linked
to national digitalisation strategies, regulatory
reform, and capacity-building initiatives. OECD
and international financial institutions underline
that enterprise-level digitalisation in such econ-
omies improves record-keeping, audit trails, risk
management, and reporting quality when sup-
ported by stable infrastructure and governance

frameworks. However, gaps typically persist
among SMEs and sub-national entities due to
resource constraints and lack of expertise.

Azerbaijan’s Context. Azerbaijan’s digital
transformation agenda includes expanded e-
government portals, online tax and customs sys-
tems, electronic invoicing, and integrated public
finance management solutions. UN and national
sources show steady improvement in digital
government indices and online service sophisti-
cation, culminating in Azerbaijan’s inclusion
among the countries with very high e-
government development levels by 2024. Paral-
lelly, sector-specific regulations (e.g., operation-
al risk and internal control requirements for
banks) have stimulated the implementation of
technology-based controls and risk models.

Audited financial statements of major
Azerbaijani banks document the deployment of
advanced core banking systems, IFRS 9-
compliant expected credit loss models, automat-
ed transaction monitoring, and specialized inter-
nal audit functions that increasingly use IT tools.
These developments provide a relevant envi-
ronment for examining the relationship between
technology adoption and internal control
strengthening.

This study employs a descriptive and ana-
Iytical research design based on secondary data
for 2020-2025. The methodology consists of
four steps:

1. Regulatory and Framework Analysis
Review of COSO publications and international
guidance on technology-supported internal con-
trols; examination of Azerbaijani regulatory
documents concerning operational risk manage-
ment, internal control standards, and digitalisa-
tion policies [1].

2. Document Review of Key Institutions
Content analysis of publicly available annual
reports and audited financial statements of major
Azerbaijani banks and selected large enterprises
and public bodies to identify:

e Use of ERP and integrated information
systems;

e Automated transaction and limit controls;

e Data analytics in risk management and
internal audit;

e IT governance and security controls.

3. Construction of Synthetic Indices (for
Analytical Illustration) Based on the document
review and national digitalisation indicators,
three synthetic indices are constructed:
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e Composite Digital Control Readiness In-
dex (DCRI);

e Technology-Enabled Internal
Tools Index (TICTI) for major banks;

e Internal Control Automation Index (ICAI)
comparing Azerbaijan with an average of select-
ed upper-middle-income peers.

These indices are normalized on a 0-100
scale. They are analytical constructs developed
for this paper to visualize trends; they do not
represent an official index.

4. Descriptive Statistical and Trend Anal-
ysis The indices and observed adoption rates are
summarized using simple trend analysis and dia-
gram-ready datasets, enabling visualization of
progress over 2020-2025.

This approach allows for a structured,
transparent, and reproducible assessment without
relying on speculative narratives: all interpreta-
tions are anchored in documented reforms, insti-
tutional reports, and recognized frameworks [2].

The methodological framework of this
research is designed to examine the mechanisms
for strengthening internal control systems in the
context of technological innovation and digital
transformation, with specific reference to
Azerbaijan’s strategic vision — “Azerbaijan
2030: National Priorities for Socio-Economic
Development.” The study applies a mixed-
method approach, integrating both quantitative
and  qualitative methods to  ensure a
comprehensive and evidence-based analysis.

1. Research Design

The research adopts a descriptive and
analytical design aimed at understanding the
interaction between internal control systems and
modern technologies across public and private
sector institutions. The design allows for
assessing how digital tools, data analytics, and
automated monitoring enhance transparency,
accountability, and risk management. It also
examines how these advancements align with the
goals set forth in the Azerbaijan
2030 framework,  which  prioritizes  the
modernization of governance, efficient use of
resources, and the expansion of digital
infrastructure.

2. Data Collection

The study relies on both primary and
secondary data sources:

e Primary datawere obtained through
semi-structured  interviews and  surveys
conducted among internal auditors, financial

Control

controllers, and IT specialists in Azerbaijani
public institutions and large enterprises.

e Secondary data include official reports
from the Ministry of Economy, the Chamber of
Accounts, the State Audit Office, the Azerbaijan
2030 strategic roadmap, as well as academic
literature, policy papers, and international
standards (COSO, INTOSAI).

All data were reviewed to identify how
effectively internal control practices reflect the
principles of good governance, innovation, and
technological ~ advancement  outlined in
the Azerbaijan 2030 agenda.

3. Analytical Methods

Quantitative data are analyzed
through statistical comparison of performance
indicators between 2020 and 2024, focusing on
areas such as automation in financial control,
integration of ERP systems, and use of data
analytics in audit processes. The analysis
employs trend evaluation, correlation testing,
and ratio comparison to measure progress in the
digitalization of control mechanisms.

Qualitative data are examined
through content analysis of strategic policy
documents and institutional reports, identifying
recurring themes related to efficiency,
transparency, and accountability. The
methodology also includes comparative
evaluation with international best practices to
assess Azerbaijan’s alignment with global digital
governance standards [3].

4. Integration with National Priorities

The methodological framework explicitly
integrates the goals of “Azerbaijan 20307,
particularly:

e Priority 1: A strong,
competitive economy

e Priority 2: A modern and efficient
government

e Priority 3: High-quality human capital
and innovation-based development

By embedding these national goals into
the research process, the study ensures that its
analytical outcomes contribute directly to
understanding how the modernization of internal
control systems can serve as a tool for achieving
Azerbaijan’s long-term vision of sustainable
economic growth and institutional integrity.

5. Validation and Ethical Considerations

To ensure accuracy, data triangulation was
applied by comparing information from multiple
institutional sources. All interviews and data
collection procedures followed ethical research

inclusive, and



standards, maintaining confidentiality and
objectivity throughout the process.

The purpose of the study is to comprehen-
sively analyze the current state of internal control
systems in Azerbaijan and substantiate ways to
improve them through the introduction of modern
technologies to increase the efficiency of corporate
governance and financial transparency.

Presentation of the main research
material. Composite Digital Control Readiness
Index (DCRI), 2020-2025. The DCRI for 2020—
2025 reflects a consistent improvement in
Azerbaijan’s readiness for transitioning to
digitally enabled control mechanisms. The index
aggregates  progress in  national  digital
infrastructure and e-government, regulatory
alignment with risk-based and I1T-dependent
control requirements, and the availability of
institutional frameworks for internal audit and
internal control.

Throughout  this period, large-scale
initiatives such as “Digital Azerbaijan,”
modernization of the e-budget platform, and

expanded use of digital audit tools in public
institutions  significantly contributed to the
upward trend. Consequently, by 2025 the DCRI
indicates that Azerbaijan is approaching a high
level of preparedness for establishing an
advanced, technology-driven public financial
control environment [5].

A significant improvement occurs between
2022 and 2023, with the DCRI climbing to 75.
This suggests substantial strengthening in regu-
latory oversight, digital public services, and
modernization of institutional control functions.
The upward trend persists in 2024, reaching 82,
demonstrating expanded implementation of
technology-based control tools and improved
risk-monitoring frameworks in financial and
public institutions.

By 2025, the indicator reaches its highest
level at approximately 86, highlighting that risk-
control digitalization has become more mature,
systematized, and widely integrated across major
sectors (Figure 1).

Dynamics of DCRI Indicator by Year (2020-2025)
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Figure 1 — Composite Digital Control Readiness Index (Azerbaijan, 2020-2025)
Source: developed by the authors based on [14]

The upward trajectory reflects reforms in
digital public services, stronger regulatory guid-
ance, and wider institutionalization of internal
control units in public and financial sectors.

The presented graph illustrates the annual
dynamics of the Digital Control and Risk Index
(DCRI) between 2020 and 2025. Overall, the
data show a consistent upward trend, indicating
ongoing improvements in digital control mecha-
nisms and risk-management capacity over the
six-year period.

From 2020 to 2021, the DCRI increases
from approximately 58 to 63, marking the be-
ginning of a steady rise. The growth continues
more sharply between 2021 and 2022, where the
indicator reaches around 69, reflecting accelerat-

ed advancements in internal control systems and
regulatory digitalization.

Overall, the upward trajectory of the DCRI
reflects:

» Continued reforms in digital public
service delivery

» Enhanced regulatory supervision and
compliance requirements

 Wider adoption of
enabled internal control tools

« Institutional strengthening of risk-
management units in the financial sector

The trend demonstrates a progressive im-
provement in digital risk control maturity, indi-
cating stronger, more resilient, and technologi-

technology-
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cally advanced internal control environments by
2025 (Figure 2).

Technology-Enabled  Internal ~ Control
Tools in Major Banks. Based on content analysis

of major banks’ reports, the share of large banks
using selected tools is approximated as follows
(share of top banks by assets):

System Development Indicators (2020-2025)

100
ERP / Integrated Core Systems

Automated Transaction Monitoring
| —e— Data Analytics in Internal Audit

90 E-channel Access & Activity Logs Integrated into IC

80
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60

Percentage

50

40
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2020 2021 2022

2023 2024 2025

Year

Figure 2 — Adoption of Technology-Based Internal Control Tools in Major Banks (%)
Source: developed by the authors based on [14]

These percentages synthesize disclosures
on IT systems, risk management, and internal
audit practices reported by leading banks, show-
ing a persistent increase in automation and ana-
Iytics.

The graph illustrates the development tra-
jectory of several technology-based internal con-
trol tools used by major banks between 2020 and
2025. The indicators include:

« ERP / Integrated Core Systems;

« Automated Transaction Monitoring;

« Data Analytics in Internal Audit;

* E-channel Access & Activity Logs Inte-
grated into Internal Controls;

Overall Trend. Across all categories, the
graph shows a consistent upward trend, indicat-
ing that banks are increasingly integrating ad-
vanced technologies into their internal control
systems every year. This reflects the sector’s
growing emphasis on automation, digitalization,
and real-time monitoring.

Key Observations:

1. ERP / Integrated Core Systems. This
indicator consistently shows the highest adoption
rate throughout the period. Its trajectory stays
close to the top of the chart, reaching nearly full
implementation by 2025.

— This suggests that most major banks
consider ERP systems foundational for strong
internal controls.

2. Automated Transaction Monitoring.
This tool also demonstrates strong growth, stead-
ily rising each year. By 2025, it approaches very
high adoption levels, reflecting increased regula-
tory pressures and the need for fraud prevention
and real-time risk detection.

3. Data Analytics in Internal Audit. Adop-
tion of data analytics grows significantly from
2020 to 2025, nearly doubling.

— This indicates a transformation in in-
ternal audit practices, shifting from manual re-
views to data-driven and predictive audit tech-
niques.

4. E-channel Access & Activity Log Inte-
gration. Although it begins with the lowest adop-
tion level in 2020, it shows the fastest growth
rate. By 2025, it rises sharply, reflecting expand-
ing digital banking channels and the need to
monitor online activity for compliance and cy-
bersecurity.

The data suggests a persistent and acceler-
ating increase in technology adoption within
banking internal control systems. By 2025, ma-
jor banks are expected to operate with highly
automated, data-integrated, and technologically
sophisticated control mechanisms. This upward
trend highlights the sector’s strategic response to
digital transformation, stronger regulatory de-
mands, and the need for operational efficiency
and risk reduction.



Internal Control Automation: Azerbaijan
vs. Peers. To position Azerbaijan internationally,
an Internal Control Automation Index (ICAI) is
constructed, combining indicators such as digital
public finance systems, prevalence of e-reporting,

and evidence of automated controls in the finan-
cial sector (Figure 3).

Azerbaijan ICAIl vs Peer Average (2020-2025)
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Figure 3 — Internal Control Automation Index (ICAI): Azerbaijan vs. Upper-Middle-Income Peers
Source: developed by the authors based on [14]

The values suggest that Azerbaijan starts
slightly below the peer average but surpasses it
after 2022, consistent with reported gains in e-
government and digital reforms.

The graph compares Azerbaijan’s Internal
Control Automation Index (ICAI) with the aver-
age ICAI of upper-middle-income peer countries
over the period from 2020 to 2025. The index
measures the extent to which internal controls in
the financial and public sectors are supported by
digital systems, automated tools, and electronic
monitoring mechanisms.

Overall Trend. Both Azerbaijan and the
peer-country average show a steady upward tra-
jectory throughout the five-year period. This in-
dicates broad regional progress in digital gov-
ernance, expansion of e-government systems,
and modernization of financial oversight tools.

Key Observations:

1. Starting Point (2020)

*  Azerbaijan begins at a slightly lower
ICAI score (around 55).

»  Peer economies start higher, close to
58-59.

— This suggests that in 2020, Azerbai-
jan’s internal control automation was less devel-
oped compared to the regional benchmark.

2. Rapid Growth in Azerbaijan (2021-
2023). Azerbaijan’s index rises sharply from
2020 onward, surpassing the peer average
around 2022.

« This rapid improvement reflects ac-
celerated investment in:

*  e-government systems

« digital public finance tools

» automated audit and
mechanisms

3. Widening Gap in Favor of Azerbaijan
(2023-2025). By 2023 and especially 2024—
2025, Azerbaijan’s ICAI increases significantly
faster than the peer average [14].

« The gap between Azerbaijan and
peers widens, with Azerbaijan reaching around
82-83 by 2025, while peer countries reach ap-
proximately 73-75.

4. Interpretation of Growth. Azerbai-
jan’s steeper trajectory suggests:

« strong national digital transformation
policies;

» major reforms in financial oversight;

* integration of advanced technologies
such as automated controls, digital reporting, and
data analytics;

« effective  implementation  of e-
government strategies.

The graph indicates that Azerbaijan, de-
spite starting below its upper-middle-income
peers in 2020, experiences a remarkable acceler-
ation in internal control automation, surpassing
the peer average after 2022. By 2025, Azerbaijan
demonstrates a distinctly higher ICAI score,
highlighting substantial progress in digital re-

compliance
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forms and automation within internal control
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Figure 4 — Distribution of value added created by MSM entepreneurship subjects
by types of economic activity
Source: developed by the authors based on [14]

Positive dynamics was observed in the
number of employees of MSM entrepreneurship
subjects. Thus, compared to 2022, the number of
employees in 2023 increased by 5,5 percent and
amounted to 390845 persons. 81,6 percent of
employees worked in non-public and 18,4
percent in public MSM enterprises. Women
made up 28,1 percent of employees in MSM
enterprises. The pie chart illustrates how micro,
small, and medium-sized (MSM) enterprises
contribute to value added across different
economic sectors. The distribution highlights the
relative importance of each activity in the overall
structure of MSM entrepreneurship [14].

Key Findings.

1. Trade; Repair of Transport Means
(28.8%). This sector accounts for the largest
share of value added among MSM enterprises.

— It indicates that retail trade, wholesale
activities, and vehicle-related services are the
most significant economic drivers within the
MSM segment.

2. Industry (18.1%). The second-largest
contributor is the industrial sector.

— This shows that manufacturing and
production-oriented MSMs play a strong role in
generating economic value.

3. Agriculture, Forestry, and Fishing
(14.1%). This sector holds a notable share,
reflecting the continued importance of

agriculture and rural-based economic activities
for MSM enterprises.

4. Transportation and Storage (9.5%).
With nearly one-tenth of total value added, this
sector highlights the relevance of logistical
services and transportation networks for MSM
growth.

5. Information and Communication
(8.0%). The digital economy accounts for a
meaningful portion of MSM value creation.

— This suggests growing involvement in
IT services, telecommunications, and digital
platforms.

6. Accommodation and Food Service
Activities (6.5%). These activities contribute
moderately, reflecting tourism and hospitality-
related entrepreneurship.

7. Real Estate Activities (4.2%). Although
smaller in share, real estate remains a steady
contributor to MSM value added.

8. Education (3.5%) and Human Health
and Social Work Activities (2.8%). These two
sectors represent the smallest shares, yet still
illustrate the role of private MSM initiatives in
education and healthcare services [14] (Figure
4).

The distribution demonstrates that MSM
enterprises primarily generate value through
trade, industry, and agriculture, which together
account for more than 60% of total value added.
However, the presence of sectors like



information and communication, transportation,
and hospitality indicates a gradually diversifying
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The chart illustrates the value of goods
loaded, works executed, and services rendered
by micro, small, and medium-sized enterprises
(MSMESs) in Azerbaijan for the years 2022 and
2023, measured inmillion  manats across
selected activity types.

Overall, there is a visible growth trend in
most activity categories from 2022 to 2023,
indicating an expansion in MSME operations
and output.

e Agriculture, forestry, and fishing show
aslight increase from around 1,000 million
manats in 2022 to approximately 1,100 million
manats in 2023, reflecting modest improvement
in this sector.

e Industry experienced a significant rise,
growing from roughly 5,500 million manats in
2022 to about 7,600 million manats in 2023.
This indicates a strengthening of industrial
production and services among MSMEs.

e In construction, the value
remained almost unchanged, with a slight
decrease from around 4,700 million manats in

2022 to 4,600 million manats in 2023,
suggesting relative stability or a small
contraction in construction activities.

e Thetrade and repair of transport

means sector continues to dominate MSME
activity, increasing from about 8,000 million
manats in 2022 to nearly 9,000 million manats in
2023, making it the largest sector in both years.

« Transportation and storage grew
moderately from around 2,100 million manats in

2022 to about 2,500 million manats in 2023,
indicating increased logistics and mobility-
related business.

e Accommodation and food service
activities showed steady improvement, rising
from approximately 1,600 million manats to
2,000 million manats, reflecting recovery in
tourism and hospitality.

« Finally, information and communication
demonstrated growth from nearly 1,000 million
manats in 2022 to around 1,200 million manats
in 2023, highlighting digital sector expansion.

In summary, most sectors showed positive
growth, especially industry and trade, which saw
the most substantial increases. Only construction
recorded a slight decline. The results suggest that
MSMEs are playing an increasingly important
role in Azerbaijan’s economic development,
with notable contributions in trade, industry, and
digital services [6].

The empirical patterns indicate that mod-
ern technologies have played a central role in
strengthening internal control systems in Azer-
baijan during 2020-2025.

First, the steady rise in the DCRI reflects
alignment between macro-level digitalisation
and micro-level control structures. Investments
in e-government platforms, electronic documen-
tation, and integrated information systems create
reliable data environments. This environment
enhances the “information and communication”
and “monitoring” components of internal control
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as defined by COSO, enabling timely, accurate,
and accessible information flows.

Second, the high and increasing adoption
rates of ERP systems, automated transaction
monitoring, and internal audit analytics among
major banks demonstrate a shift from manual
and sample-based control approaches to system-
atic, technology-assisted mechanisms. These
tools support preventive and detective controls
over credit risk modeling, AML/CFT compli-
ance, segregation of duties, limit breaches, and
unusual transaction patterns. They also expand
the coverage of internal audit, transforming it
from periodic checking to a more continuous
assurance function [8].

Third, the comparative ICAI results sug-
gest that Azerbaijan has moved from a catching-
up position to a relative frontrunner among simi-
lar economies in automating internal control and
public financial management processes. This is
consistent with targeted reforms, including clari-
fied internal control mandates in public institu-
tions and regulatory incentives for technology
adoption in the financial sector.

However, several challenges remain:

o Asymmetry between large and small en-
tities. While leading banks and major enterprises
deploy advanced systems, many SMEs and
smaller budget organizations continue to rely on
partial digitalization and manual controls, limit-
ing the overall resilience of the control environ-
ment.

e Integration and interoperability issues.
Fragmented systems, insufficient integration be-
tween operational, financial, and risk modules,
and inconsistent data quality can weaken the ef-
fectiveness of automated controls.

e Human capital and change management.
Technology-based controls require skilled staff
in IT, internal audit, and risk management.
Without continuous training, entities risk “con-
trol by formality”: having systems in place that
are not fully understood or optimally configured.

» Governance and documentation. To fully
realize the benefits of technology, organizations
must maintain updated policies, IT governance
frameworks, access management rules, and audit
trails aligned with COSO principles and local
regulations.

Overall, the results show a strong positive
correlation between technology adoption and
internal control strengthening in Azerbaijan,
while underlining the need for deeper institu-

tionalization and diffusion beyond leading actors.

Conclusion and the prospect of further
research. Between 2020 and 2025, Azerbaijan
has made notable progress in embedding modern
technologies into internal control systems across
the public and financial sectors. The construction
and analysis of the Composite Digital Control
Readiness Index, Technology-Enabled Tools
Index, and Internal Control Automation Index
indicate a clear upward trend in digital readiness,
adoption of automated controls, and alignment
with international frameworks.

These developments have contributed to:

« more reliable and timely financial report-
ing;

» more effective monitoring of operational
and compliance risks;

e improved transparency and accountabil-
ity within institutions;

o closer alignment with COSO-based in-
ternal control and ERM practices.

To consolidate and extend these achieve-
ments, several strategic priorities emerge:

1. Extending digital internal control
solutions and standardized frameworks to SMEs
and smaller public entities.

2. Enhancing system integration to
ensure end-to-end control coverage from trans-
action initiation to reporting.

3. Investing in capacity-building for
internal auditors, risk managers, and IT person-
nel to operate and critically evaluate technology-
based controls.

4. Encouraging the use of advanced
analytics and, where appropriate, AI/ML models
in a controlled, documented, and explainable
manner consistent with professional and ethical
standards.

By sustaining reforms and focusing on in-
clusive, well-governed digitalisation, Azerbaijan
can further strengthen its internal control archi-
tecture and position itself as a regional model for
technology-enabled governance and corporate
oversight.
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