Appendix A. Construction of the Digital Financial Development Index (FIN_DEV)

A1. Conceptual Definition
The Digital Financial Development Index (FIN_DEV) is constructed to capture the expansion of digital financial services and financial technology adoption in Indonesia. The index focuses on access-enhancing financial channels, including digital payments and digital banking usage, and is designed to remain conceptually distinct from traditional bank-based financial intermediation, which is captured separately by the CREDIT variable in the main analysis.
The index reflects three key dimensions of digital financial development:
1. Digital payment activity
2. Digital banking usage
3. Fintech ecosystem development (where data availability permits)

A2. Data Sources
All indicators used in constructing FIN_DEV are obtained from official and publicly available sources:
· Bank Indonesia (BI) – Payment System and Financial Market Infrastructure Statistic (PSFMI), providing data on electronic money transactions and digital payment systems.
· Financial Service Authority (OJK) – Indonesia Banking Statistics and Fintech Statistics, providing data on digital banking activity and fintech development.
· Statistics Indonesia (BPS) – Consumer Price Index (CPI) and population data, used for deflation and scaling.

A3. Data Processing and Transformation
A3.1 Frequency Conversion
All indicators are converted to annual frequency as follows:
· Flow variables (e.g., transaction values and volumes): aggregated as the sum of monthly observations within each year
· Stock variables (e.g., number of accounts or outstanding fintech lending): measured using end-of-year values (December)

A3.2 Deflation of Nominal Variables
Nominal monetary variables are converted into real terms using the Consumer Price Index (CPI):


where:
·  is the nominal value of indicator i at time t
·  is the consumer price index (base year = 100)

A3.3 Scaling
To ensure comparability across indicators, variables are scaled as follows:
· Transaction values are expressed per capita or relative to GDP
· Volume-based indicators are expressed per capita where applicable

A3.4 Log Transformation
To reduce skewness and heteroskedasticity, variables are transformed using:


A4. Normalization
Each indicator is normalized using z-score standardization:


where:
·  is the normalized value of indicator i at time t
·  is the mean of indicator i
·  is the standard deviation of indicator i

A5. Index Construction
A5.1 Sub-Indices
Let,
· PAYt : Digital payment index
· BANKDIGt : Digital banking index
· FINTECHt : Fintech development index

Each sub-index constructed as the simple average of its normalized indicators:






A5.2 Composite Index (FIN_DEV)
The overall FIN_DEV index is computed as the equally weighted average of the sub-indices:


If fintech indicators are unavailable for certain years, the index is constructed as:



A6. Robustness Check (Alternative Weighting)
As a robustness check, an alternative index is constructed using Principal Component Analysis (PCA):


where   are the factor loadings from the first principal component.





A7. Indicator Summary Table
Table A1. Components of the Digital Financial Development Index (FIN_DEV)

	Dimension
	Indicator
	Transformation
	Frequency Conversion
	Source

	Digital payments
	Electronic money transaction value
	CPI-deflated, per capita, log, z-score
	Monthly sum  annual
	Bank Indonesia (PSFMI)

	Digital payments
	Electronic money transaction value
	Per capita, log, z-score
	Monthly sum  annual
	Bank Indonesia (PSFMI)

	Digital banking
	Mobile banking transaction value
	CPI-deflated, per capita, log, z-score
	Monthly sum  annual
	Bank Indonesia/OJK

	Digital banking
	Internet banking transaction value
	CPI-deflated, per capita, log, z-score
	Monthly sum  annual
	Bank Indonesia/OJK

	Fintech (optional)
	Fintech borrower accounts
	Per 1,000 adults, log, z-score
	End-of-year value
	OJK Fintech Statistics



A8. Interpretation
The FIN_DEV index captures the degree of digital financial development and inclusion in Indonesia. Higher values indicate:
· Greater usage of digital payment systems
· Increased adoption of digital banking services
· Expansion of fintech-related financial access
Importantly, the index reflects financial access and usage rather than credit intermediation, ensuring conceptual distinction from the CREDIT variable used in the main empirical model.





