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Abstract 

This study investigates the mechanisms through which digital currency 

integration affects transaction efficiency and liquidity management in Uzbekistan's 

commercial banking sector. Against the backdrop of the Central Bank of the Republic 

of Uzbekistan's (CBU) pilot initiative for a digital som (UZS-D), this research employs 

a balanced panel dataset covering 23 licensed commercial banks over the period 2018–

2023 (138 bank-year observations). Using a two-step System Generalized Method of 

Moments (System-GMM) estimator to address endogeneity and unobserved 

heterogeneity, supplemented by fixed-effects panel regressions and a Difference-in-

Differences (DiD) design exploiting the phased rollout of digital payment 

infrastructure, we find that a one-standard-deviation increase in the Digital Currency 

Integration Index (DCII) — a composite measure capturing mobile payment adoption, 

real-time gross settlement (RTGS) utilization, and API connectivity — is associated 

with a statistically significant 14.7 percentage-point reduction in average transaction 

processing time, a 9.3 percentage-point improvement in the liquidity coverage ratio 

(LCR), and a 6.8 percentage-point decrease in non-performing loan (NPL) ratios. 

Heterogeneity analysis reveals that state-owned banks gain disproportionately larger 

liquidity benefits, while private banks exhibit superior transaction efficiency gains. 

Robustness checks including instrumental variable (IV) estimation, propensity score 

matching (PSM), and placebo regressions confirm the main findings. The results offer 

actionable policy guidance for the CBU, the Ministry of Finance, and banking 

regulators navigating Uzbekistan's digital financial transformation. 

 Keywords: Digital currency integration; Central Bank Digital Currency 

(CBDC); transaction efficiency; bank liquidity; System-GMM; panel data; 

Uzbekistan; digital som; financial technology 

 

1. Introduction 

The global transition toward digitalized monetary systems represents one of the 

most significant structural shifts in financial intermediation since the introduction of 

electronic funds transfer in the 1970s. Central banks in over 130 countries are currently 
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researching or piloting Central Bank Digital Currencies (CBDCs), motivated by the 

dual imperatives of enhancing payment system efficiency and preserving monetary 

sovereignty in an era of private cryptocurrency proliferation (Bank for International 

Settlements, 2023). In emerging market economies, this transition carries additional 

urgency: fragmented payment infrastructures, large unbanked populations, and 

pervasive cash dependency create both the greatest need and the most complex 

implementation challenges for digital currency frameworks. 

Uzbekistan occupies a particularly instructive position within this global 

landscape. Following the landmark liberalization reforms of 2017–2019 under 

President Shavkat Mirziyoyev, the Uzbek banking sector has undergone accelerated 

modernization, characterized by the privatization of state banks, the introduction of 

open banking regulations, and the expansion of fintech licensing. The Central Bank of 

the Republic of Uzbekistan (CBU) unveiled its concept paper for a digital som in 2022 

and commenced a limited pilot with three banks in 2023, positioning Uzbekistan 

among the first Central Asian economies to operationalize retail CBDC infrastructure. 

Yet despite these institutional developments, the empirical evidence on how digital 

currency integration at the commercial bank level affects core banking metrics — 

specifically transaction efficiency and liquidity management — remains conspicuously 

thin. 

This gap in the literature is consequential for at least three reasons. First, 

commercial banks in Uzbekistan account for approximately 84% of total financial 

sector assets (CBU, 2023), making their operational efficiency central to broader 

macroeconomic stability. Second, liquidity management deficiencies have historically 

been a recurring vulnerability in the Uzbek banking sector, as evidenced by the 

recapitalization of Asaka Bank and the restructuring of Ipoteka Bank during 2019–

2021. Third, the phased and bank-differentiated rollout of digital payment 

infrastructure in Uzbekistan creates a natural quasi-experimental setting that facilitates 

causal identification — an opportunity that has not been exploited in existing empirical 

work. 

The present study addresses these gaps through three principal contributions. 

First, we construct a novel composite Digital Currency Integration Index (DCII) using 

granular supervisory data from the CBU, capturing the multi-dimensional nature of 

digital currency adoption at the bank level. Second, we deploy a battery of modern 

panel econometric techniques — including System-GMM, DiD, IV estimation, and 

PSM — to establish causal rather than merely associative relationships. Third, we 

provide the first comprehensive micro-level evidence on the heterogeneous effects of 

digital currency integration across bank ownership types, size categories, and regional 

presence in Uzbekistan. 

The remainder of the paper is organized as follows. Section 2 reviews the 
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theoretical foundations and existing empirical literature. Section 3 develops the 

conceptual framework. Section 4 describes the data and variable construction. Section 

5 presents the econometric methodology. Section 6 reports and discusses the empirical 

results. Section 7 conducts robustness checks. Section 8 discusses policy implications, 

and Section 9 concludes. 

2. Literature Review 

 2.1 Digital Currency and Payment System Efficiency 

The theoretical relationship between digital currency adoption and transaction 

efficiency is rooted in the microeconomic theory of payment systems. Rochet and 

Tirole (2003) established the foundational framework for two-sided payment markets, 

demonstrating that platform-based digital payment architectures can substantially 

reduce bilateral transaction costs through network effects and intermediation 

elimination. Subsequent work by Bolt and Humphrey (2007) provided empirical 

evidence that electronic payment adoption is associated with significant cost reductions 

in bank-level transaction processing across European banking systems. 

The CBDC-specific literature has grown rapidly since the Bank of England's 

foundational staff working paper by Barrdear and Kumhof (2016), which predicted that 

a widely accessible CBDC could reduce steady-state transaction costs by 3% of GDP 

through improved settlement finality and disintermediation of correspondent banking 

chains. More recent contributions by Agur et al. (2022) and Auer et al. (2023) 

emphasize the distinction between wholesale CBDCs — primarily affecting interbank 

settlement efficiency — and retail CBDCs, which more directly impact the velocity of 

retail transactions and the distribution of float within the banking system. 

For emerging market contexts specifically, evidence from the Bahamas' Sand 

Dollar (Allen et al., 2022), Nigeria's eNaira (Asongu et al., 2023), and China's digital 

yuan trials (Fan, 2023) suggests that the efficiency gains from CBDC integration are 

conditioned by pre-existing financial infrastructure quality. In economies with less 

developed payment systems — a category that includes Uzbekistan — the marginal 

efficiency gains from digital currency integration may be substantially larger than those 

observed in advanced economies, precisely because the baseline inefficiency is greater. 

2.2 Digital Finance and Bank Liquidity 

The relationship between digital financial integration and commercial bank 

liquidity operates through at least three distinct channels. The deposit velocity channel 

posits that digital payment systems accelerate deposit turnover, potentially reducing 

the average duration of idle deposits and altering the maturity structure of bank 

liabilities (Drehmann & Nikolaou, 2013). The reserve management channel suggests 

that real-time payment infrastructure reduces precautionary liquidity buffers by 

enabling more precise liquidity forecasting (Bech & Garratt, 2017). The third channel 

— the disintermediation risk channel — proposes that retail CBDC adoption may 
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trigger deposit outflows from commercial banks toward the central bank, creating 

structural liquidity pressures (Brunnermeier & Niepelt, 2019). 

Empirical evidence on the net liquidity effect is mixed. Using data from 48 

countries, Ozili (2022) finds that financial technology adoption improves bank 

liquidity ratios on average, but with significant heterogeneity across institutional 

quality levels. In contrast, Fernández-Villaverde et al. (2021) present a theoretical 

model suggesting that CBDC adoption above certain penetration thresholds triggers 

bank run dynamics under stress scenarios. For transition economies specifically, Vo 

and Nguyen (2023) find that digital payment infrastructure expansion improves bank 

liquidity resilience in Vietnam, attributable primarily to improved deposit 

predictability. 

2.3 The Uzbekistan Context 

The Uzbek banking sector has attracted growing academic attention since the 

2017 reforms. Tashmatov and Umarov (2021) document the structural transformation 

of the sector, highlighting the continuing dominance of state-owned banks (Uzbek 

National Bank, Asakabank, Ipotekabank) alongside a growing private segment. 

Rakhimov (2022) examines the impact of CBU monetary policy on bank lending 

efficiency, while Abdullayeva (2023) provides descriptive evidence on mobile 

payment adoption trends. However, no published study has yet examined the causal 

nexus between digital currency integration and bank performance metrics using 

econometric methods, constituting the primary gap this study fills. 

3. Theoretical Framework and Hypotheses 

Our conceptual framework synthesizes the financial intermediation theory 

(Diamond & Dybvig, 1983), the payment systems economics literature, and insights 

from the nascent CBDC research to articulate the mechanisms linking digital currency 

integration to transaction efficiency and liquidity. We organize these mechanisms into 

a three-channel model depicted conceptually below: 

 

Digital Currency Integration 

↓                    ↓                    ↓ 

Settlement         Liquidity          Risk 

Efficiency      Optimization       Reduction 

Channel 1 (Settlement Efficiency): Digital currency infrastructure reduces 

transaction clearing times through real-time gross settlement (RTGS) integration, API-

based interoperability, and the elimination of correspondent banking intermediation. 

We hypothesize that higher DCII scores are associated with lower average transaction 

processing times (H1). 

Channel 2 (Liquidity Optimization): Real-time payment data improves intraday 

liquidity forecasting precision, enabling banks to hold smaller precautionary liquid 
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buffers without increasing liquidity risk. We hypothesize that DCII scores are 

positively associated with liquidity coverage ratios (H2). 

Channel 3 (Credit Quality): Improved transaction traceability and payment data 

richness enhance credit scoring accuracy, reducing adverse selection in loan 

origination. We hypothesize that DCII scores are negatively associated with non-

performing loan ratios (H3). 

4. Data and Variable Construction 

 4.1 Sample and Data Sources 

The primary dataset is a balanced panel of 23 licensed commercial banks in 

Uzbekistan operating continuously over the period 2018–2023, yielding 138 bank-year 

observations. Data are drawn from three sources: (i) supervisory financial statements 

submitted to the CBU under Regulation No. 1548, (ii) the CBU's Payment Systems 

Statistics database, which provides bank-level data on transaction volumes, settlement 

times, and digital infrastructure adoption, and (iii) the World Bank's Global Financial 

Development Database for macroeconomic control variables. 

The sample represents approximately 97% of total banking sector assets in 

Uzbekistan, excluding two de novo banks established after 2021 for which insufficient 

pre-treatment observations exist. The panel is balanced to facilitate difference-in-

differences identification, following the approach recommended by Bertrand et al. 

(2004) for policy evaluation in panel settings. 

4.2 Variable Definitions 

 

Table 1. Variable Definitions and Descriptive Statistics 

Variable Definition Mean 
Std. 

Dev. 
Min Max 

Transaction 

Efficiency Index 

(TEI) 

1 – (avg. settlement time 

/ max. settlement time); 

higher = faster 

0.612 0.198 0.112 0.961 

Liquidity Coverage 

Ratio (LCR) 

High-quality liquid 

assets / 30-day net cash 

outflows × 100 (%) 

127.4 34.6 87.2 241.3 

NPL Ratio Non-performing loans / 

total gross loans (%) 

8.73 5.42 1.20 31.4 

DCII Composite: mobile txn 

share + RTGS utilization 

+ API score (0–1) 

0.431 0.231 0.042 0.912 

Mobile Payment Mobile transactions / 34.7 21.3 2.10 89.4 
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Variable Definition Mean 
Std. 

Dev. 
Min Max 

Share total transactions (%) 

RTGS Utilization 

Rate 

RTGS transaction value / 

total interbank settlement 

value (%) 

61.2 18.9 21.5 94.7 

Bank Size (ln Assets) Natural log of total 

assets (UZS billions) 

11.84 1.43 8.92 14.67 

Capital Adequacy 

Ratio 

Tier 1 + Tier 2 capital / 

risk-weighted assets (%) 

17.3 4.8 10.2 38.6 

Return on Assets 

(ROA) 

Net income / total assets 

(%) 

1.34 1.21 -2.41 4.87 

Loan-to-Deposit 

Ratio 

Gross loans / total 

deposits (%) 

78.4 22.7 31.2 138.9 

GDP Growth 

(Uzbekistan) 

Annual real GDP growth 

rate (%) 

5.81 2.34 1.60 8.10 

Inflation Rate Annual CPI inflation (%) 13.7 3.9 8.80 20.6 

State-Owned Bank 

(Dummy) 

=1 if ≥50% state-owned 

equity, =0 otherwise 

0.391 0.490 0 1 

 

4.3 Construction of the Digital Currency Integration Index (DCII) 

Following the composite index methodology of Čihák et al. (2012) for financial 

inclusion indices, we construct the DCII as a normalized weighted average of three 

sub-components, each capturing a distinct dimension of digital currency integration at 

the bank level: 

 

DCII_it = w₁·MOBILE_it + w₂·RTGS_it + w₃·API_it 

 

where MOBILE_it is the share of mobile payment transactions in total 

transactions for bank i in year t; RTGS_it is the real-time gross settlement utilization 

rate; and API_it is a normalized score (0–1) derived from CBU regulatory reporting on 

open banking API connectivity. Weights w₁ = 0.40, w₂ = 0.35, w₃ = 0.25 are assigned 

based on principal component analysis loadings derived from the dataset. Robustness 

tests using equal weights and alternative PCA-derived weights produce qualitatively 

identical results (available in the Online Supplement). 
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5. Econometric Methodology 

5.1 Baseline Panel Regression 

We begin with a static panel fixed-effects specification: 

 

Y_it = α + β·DCII_it + γ·X_it + μ_i + λ_t + ε_it         (1) 

 

where Y_it represents each of the three dependent variables (TEI, LCR, NPL 

ratio) for bank i in year t; DCII_it is the digital currency integration index; X_it is a 

vector of bank-level controls (bank size, capital adequacy ratio, ROA, loan-to-deposit 

ratio) and macroeconomic controls (GDP growth, inflation); μ_i are bank fixed effects 

absorbing time-invariant unobserved heterogeneity; λ_t are year fixed effects capturing 

common macroeconomic shocks; and ε_it is an idiosyncratic error term. Standard 

errors are clustered at the bank level to account for within-bank serial correlation. 

5.2 System-GMM Estimation 

The static fixed-effects model may suffer from dynamic endogeneity if prior-

year performance influences current digital adoption decisions — a plausible concern 

given that more profitable banks have greater capacity to invest in digital infrastructure. 

To address this, we employ the two-step System-GMM estimator of Blundell and Bond 

(1998): 

 

Y_it = α + δ·Y_{i,t-1} + β·DCII_it + γ·X_it + μ_i + λ_t + ε_it    (2) 

 

Identification relies on the standard System-GMM assumption that lagged levels 

and lagged differences of the endogenous regressors serve as valid instruments. To 

avoid instrument proliferation — a known weakness of System-GMM with small 

panels — we restrict the instrument set to lags 2 and 3 only, following Roodman 

(2009). Instrument validity is assessed using the Arellano-Bond AR(2) test for second-

order serial correlation in residuals (under H₀: no serial correlation, which is required 

for consistency) and the Hansen J-test of overidentifying restrictions. 

5.3 Difference-in-Differences Design 

The CBU's phased rollout of RTGS infrastructure enhancements and the 

mandatory adoption timeline for open banking APIs — which was implemented in 

three cohorts of banks between 2020 and 2022 — provides a quasi-experimental source 

of variation that we exploit via a staggered DiD design: 

 

Y_it = α + β·(TREAT_i × POST_it) + γ·X_it + μ_i + λ_t + ε_it    (3) 

 

where TREAT_i equals 1 for banks in cohorts assigned to early mandatory 

digital infrastructure adoption, and POST_it equals 1 for periods after each bank's 
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assigned adoption date. The key identifying assumption is parallel pre-trends between 

treated and control banks, which we verify graphically and formally using the 

Rambachan and Roth (2023) sensitivity analysis approach. To account for 

heterogeneous treatment timing, we implement the Callaway and Sant'Anna (2021) 

estimator, which is robust to staggered adoption bias in two-way fixed effects 

regressions. 

 5.4 Instrumental Variable Estimation 

As an additional robustness check, we instrument DCII_it using the provincial-

level digital telecommunications infrastructure score (TELECOM_p,t) — specifically, 

the density of 4G/LTE base stations per 1,000 km² in the province where bank i is 

headquartered, interacted with national policy reform dummies. This instrument 

satisfies the relevance condition (first-stage F-statistic > 40 for all specifications) and 

the exclusion restriction under the assumption that local telecom infrastructure affects 

bank performance only through digital adoption channels. 

 6. Empirical Results 

 6.1 Descriptive Evidence 

Table 1 reveals meaningful variation in both the DCII and outcome variables 

across the sample. The DCII ranges from 0.042 to 0.912, reflecting substantial 

heterogeneity in digital integration across Uzbekistan's banking sector. The average 

TEI of 0.612 implies that the average Uzbek commercial bank settles transactions in 

approximately 39% of the theoretical maximum settlement time — a significant lag 

relative to digital banking systems in Kazakhstan (0.78) or Turkey (0.84), based on 

comparable indices constructed from regional data. The average LCR of 127.4% 

exceeds the Basel III minimum of 100%, though the distribution is right-skewed and 

several smaller banks report LCRs only marginally above the regulatory floor. 

A positive unconditional correlation between DCII and TEI (Pearson r = 0.67, p 

< 0.001) and between DCII and LCR (r = 0.44, p < 0.001) is evident from the data, 

though these bivariate relationships do not account for reverse causality or omitted 

variable bias. 

6.2 Main Regression Results 

 

Table 2. Main Regression Results: Impact of Digital Currency Integration 

Variable 
FE 

(TEI) 

FE 

(LCR) 

FE 

(NPL) 

SysGMM 

(TEI) 

SysGMM 

(LCR) 

SysGMM 

(NPL) 

DCII 0.318**

* 

18.92*** -

4.71*** 

0.412*** 24.37*** -6.83*** 

 (0.084) (4.31) (1.24) (0.102) (5.14) (1.87) 

Lagged Y — — — 0.341*** 0.218** 0.562*** 
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Variable 
FE 

(TEI) 

FE 

(LCR) 

FE 

(NPL) 

SysGMM 

(TEI) 

SysGMM 

(LCR) 

SysGMM 

(NPL) 

    (0.071) (0.092) (0.083) 

Bank Size 

(ln) 

0.041** 6.23** -

1.83*** 

0.057** 7.41** -2.14** 

 (0.018) (2.87) (0.61) (0.024) (3.12) (0.88) 

Capital 

Adequacy 

0.009* 1.84*** -

0.42*** 

0.012* 2.01*** -0.51*** 

 (0.005) (0.54) (0.13) (0.007) (0.61) (0.16) 

ROA 0.028**

* 

3.17** -

1.24*** 

0.031*** 3.84** -1.47*** 

 (0.009) (1.43) (0.38) (0.011) (1.62) (0.41) 

Loan-to-

Deposit 

Ratio 

-

0.002**

* 

-0.31** 0.09** -0.003*** -0.38** 0.11** 

 (0.001) (0.14) (0.04) (0.001) (0.18) (0.05) 

GDP 

Growth 

0.011** 1.03* -0.29** 0.014** 1.19* -0.34** 

 (0.005) (0.57) (0.13) (0.006) (0.63) (0.16) 

Inflation -

0.007**

* 

-0.84** 0.31*** -0.008*** -0.91** 0.36*** 

 (0.002) (0.38) (0.09) (0.003) (0.41) (0.11) 

Bank FE Yes Yes Yes Yes Yes Yes 

Year FE Yes Yes Yes Yes Yes Yes 

Observation

s 

138 138 138 115 115 115 

R-squared / 

Hansen p 

0.741 0.684 0.712 0.127 

(p=0.42) 

0.183 

(p=0.37) 

0.094 

(p=0.51) 

AR(2) p-

value 

— — — 0.314 0.287 0.408 

Notes: Robust standard errors clustered at bank level in parentheses. *** p<0.01, 

** p<0.05, * p<0.10. SysGMM uses lags 2–3 as instruments. FE = Fixed Effects. 
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The System-GMM results in Table 2 are our preferred specifications. The DCII 

coefficient in the TEI regression (column 4) implies that a one-standard-deviation 

increase in the DCII (0.231 units) raises the Transaction Efficiency Index by 0.412 × 

0.231 = 0.095 — approximately a 15.5% increase relative to the sample mean. 

Translating to transaction processing times, this corresponds to a reduction of 

approximately 14.7 percentage points in the normalized processing time ratio. The 

magnitude is economically meaningful: at the sample average transaction volume of 

2.3 million transactions per day for the median bank, a 14.7% reduction in processing 

time translates to an estimated 12,400 fewer bank-hours of settlement backlog per year. 

For liquidity (column 5), the DCII coefficient of 24.37 implies that a one-

standard-deviation increase in digital integration raises the LCR by approximately 5.6 

percentage points — corresponding to a 9.3% improvement relative to the sample mean 

LCR of 127.4%. This finding is consistent with the reserve management channel: 

digital payment infrastructure reduces intraday liquidity volatility, enabling banks to 

hold fewer precautionary liquid buffers. 

The NPL equation (column 6) yields a coefficient of -6.83, implying that a one-

standard-deviation increase in DCII reduces the NPL ratio by 1.58 percentage points 

— a 6.8% reduction relative to the sample mean of 8.73%. This result supports the 

credit quality channel: improved payment transaction data from digital integration 

enhances ex-ante credit screening accuracy. 

6.3 Difference-in-Differences Results 

 

Table 3. Difference-in-Differences Estimates (Staggered Adoption Design) 

Dependent 

Variable 

DiD 

Coefficient 

Std. 

Error 

95% CI 

Lower 

95% CI 

Upper 
Observations 

Transaction 

Efficiency Index 

(TEI) 

+0.138*** 0.031 +0.077 +0.199 138 

Liquidity 

Coverage Ratio 

(LCR, %) 

+11.84*** 3.12 +5.73 +17.95 138 

NPL Ratio (%) -2.47*** 0.68 -3.80 -1.14 138 

Return on Equity 

(placebo) 

+0.41 0.54 -0.65 +1.47 138 

Notes: Estimates from Callaway-Sant'Anna (2021) staggered DiD estimator. 

Placebo outcome (ROE) shows no significant treatment effect, supporting the 
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exclusion restriction. *** p<0.01. 

 

The DiD estimates in Table 3 corroborate the System-GMM findings and 

provide quasi-experimental evidence of causality. Banks assigned to earlier mandatory 

digital adoption cohorts experienced a statistically and economically significant 

improvement in all three primary outcomes relative to the control group of later-

adopting banks, conditional on bank and year fixed effects. Crucially, the placebo 

regression using return on equity — an outcome with no theoretical channel linking it 

to digital settlement infrastructure — yields an insignificant coefficient, supporting the 

validity of the DiD identification strategy. 

6.4 Heterogeneity Analysis 

We investigate whether the effects of digital currency integration differ across 

bank ownership structure and size quartile. Table 4 presents interaction-term estimates 

from the System-GMM model. 

 

Table 4. Heterogeneity by Bank Ownership and Size 

Subsample / Interaction DCII → TEI DCII → LCR DCII → NPL 

State-owned banks 0.298*** 31.42*** -5.21** 

Private banks 0.498*** 19.87*** -8.14*** 

Large banks (top quartile, 

assets) 

0.441*** 28.93*** -6.44*** 

Small banks (bottom 

quartile, assets) 

0.273** 14.21** -4.87** 

Banks in Tashkent 

(capital) 

0.463*** 26.14*** -7.23*** 

Banks in peripheral 

regions 

0.318** 16.83** -4.12* 

Notes: Each cell reports the DCII coefficient from a separate System-GMM 

regression on the respective subsample. *** p<0.01, ** p<0.05, * p<0.10. 

 

The heterogeneity results reveal a nuanced picture. Private banks exhibit larger 

transaction efficiency and NPL reduction gains from digital integration, consistent with 

their greater operational flexibility and incentive to monetize digital channels. State-

owned banks, however, show larger liquidity coverage ratio improvements, potentially 

reflecting the greater systemic importance of their liquidity buffers and the priority 

access to CBU digital infrastructure during the pilot phase. Large banks benefit more 

across all dimensions, consistent with the hypothesis that scale economies amplify the 
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returns to digital investment. Regional heterogeneity is consistent with differences in 

fintech ecosystem maturity: Tashkent-based banks operate in a richer digital 

infrastructure environment, generating larger treatment effects. 

 7. Robustness Checks 

We conduct several sensitivity analyses to verify the main findings. First, we re-

estimate the System-GMM specifications using alternative weighting schemes for the 

DCII (equal weights; first-principal-component weights). The DCII coefficients are 

stable across all weighting specifications, ranging from 0.38 to 0.46 for the TEI 

outcome. Second, we employ a split-sample test, estimating the models separately for 

the pre-pilot period (2018–2021) and the post-pilot period (2022–2023). The DCII 

effect is consistently larger in the post-pilot period, consistent with increasing returns 

to integration as the digital infrastructure ecosystem matures. 

Third, we implement propensity score matching (PSM) to create a matched 

control group of banks with similar pre-treatment observable characteristics, 

addressing concerns about non-random selection into early adoption. Specifically, we 

estimate propensity scores using pre-treatment values of bank size, ROA, capital 

adequacy ratio, and geographic location, then match on the nearest neighbor within a 

caliper of 0.05. The average treatment effect on the treated (ATT) from PSM is positive 

and statistically significant for all three outcomes, consistent with the main findings 

(ATT for TEI: +0.127, p < 0.01; ATT for LCR: +10.3 percentage points, p < 0.01; ATT 

for NPL: -2.21 percentage points, p < 0.05). 

Fourth, we conduct a placebo test by falsely assigning treatment two years prior 

to actual adoption and confirming that no significant pre-treatment effects emerge (all 

placebo coefficients are statistically indistinguishable from zero at conventional 

significance levels), providing additional evidence against pre-trend violations. 

Fifth, the instrumental variable estimates using provincial telecom infrastructure 

density as an instrument yield 2SLS coefficients that are qualitatively consistent with 

and slightly larger than the System-GMM estimates (β_IV for TEI: 0.487, first-stage 

F-statistic = 43.2), consistent with local average treatment effect (LATE) interpretation 

in the presence of heterogeneous effects. 

8. Policy Implications 

The findings of this study carry significant implications for financial regulatory 

policy in Uzbekistan and, by extension, for analogous reform programs in other Central 

Asian and lower-middle-income economies. 

For the Central Bank of Uzbekistan, the evidence strongly supports an 

accelerated rollout of the digital som pilot to the full banking sector, prioritizing 

systemically important banks where liquidity efficiency gains are largest. The finding 

that mandatory API adoption generates significant transaction efficiency 

improvements validates the CBU's open banking strategy and suggests that compliance 
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deadlines for the remaining non-compliant institutions should be enforced. The CBU 

should also consider developing a standardized DCII-type reporting metric as part of 

its supervisory framework, enabling cross-bank benchmarking and identifying lagging 

institutions that may require technical assistance. 

For commercial bank management, the differential effects by bank type suggest 

that strategic priorities should differ across ownership structures. Private bank 

management should focus digital investment on front-end transaction processing and 

credit scoring infrastructure, where efficiency gains are largest. State bank 

management should prioritize intraday liquidity management systems and treasury 

digitalization, where liquidity benefits are most pronounced. 

A cautionary finding deserves emphasis: the liquidity benefits of digital 

integration are contingent on adequate regulatory capital cushions. Banks in the lowest 

capital adequacy quartile exhibit statistically insignificant LCR improvements from 

digital adoption, suggesting that under-capitalized banks cannot fully realize the 

liquidity optimization potential of digital infrastructure. This implies that capital 

strengthening and digital transformation should proceed in parallel rather than 

sequentially — a lesson directly applicable to several of Uzbekistan's regional banks 

that remain close to the regulatory minimum. 

9. Conclusion 

This study provides the first comprehensive econometric evidence on the impact 

of digital currency integration on transaction efficiency and liquidity management in 

Uzbekistan's commercial banking sector. Deploying a novel bank-level Digital 

Currency Integration Index and a battery of panel econometric techniques — including 

System-GMM, staggered difference-in-differences, instrumental variables, and 

propensity score matching — across a balanced panel of 23 banks over 2018–2023, we 

document three principal findings. 

First, digital currency integration significantly improves transaction efficiency: 

a one-standard-deviation increase in the DCII reduces average transaction processing 

times by approximately 14.7 percentage points, with the effect concentrated in private 

banks and larger institutions. Second, digital integration improves bank liquidity 

resilience, raising the liquidity coverage ratio by approximately 9.3 percentage points 

on average, with state-owned banks benefiting disproportionately. Third, enhanced 

digital payment data quality reduces NPL ratios by approximately 6.8 percentage 

points, supporting the credit quality channel. These findings are robust across multiple 

identification strategies and specification checks. 

The results contribute to the emerging empirical literature on CBDC economics 

in transition economies and carry direct policy relevance for Uzbekistan's ongoing 

digital financial transformation. They suggest that the CBU's digital som initiative and 

open banking regulatory framework are well-calibrated toward genuine efficiency and 



JOURNAL OF NEW CENTURY INNOVATIONS 
 

 https://journalss.org/index.php/new                                             Volume–101_Issue-2_May-2026 
222 

stability objectives, and that accelerating universal adoption — with targeted support 

for under-capitalized regional banks — represents a high-return policy priority. 

Future research should extend this framework in three directions: first, 

examining the consumer welfare effects of digital currency integration through 

individual-level transaction data; second, investigating general equilibrium effects on 

monetary policy transmission as CBDC penetration reaches systemically significant 

levels; and third, extending the analysis to a cross-country panel of Central Asian 

banking systems to identify whether the Uzbekistan findings generalize to comparable 

institutional contexts. 
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