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Box 2.2

Impact of the Transition to E-Invoicing on Firms' Registered
Sales

In recent years, Turkiye's widespread adoption of e-invoicing has significantly reduced informality and
improved tax compliance. The decrease in informality in the economy may have significant
implications for various macroeconomic indicators. The transition to e-invoicing is expected to have a
primary impact on firms' sales data. This box analyzes the effect of the transition to the e-invoicing
system on firms’ registered sales.

A series of regulatory measures has gradually expanded e-invoicing adoption.” The process, which
started in 2013 for high-revenue firms, accelerated from 2020 onwards and began covering a broader
base of firms. During the period from July 2021 to June 2025, the number of firms included in the e-
invoicing system increased significantly, with 53.6% of firms transitioning to e-invoicing.? The share of
these firms in total revenue reached 97%, their share in exports approximately 100%, and their share
in employment approximately 93% (Chart 1).

Chart 1: Share of Firms Transitioning to E-Invoicing in the Economy (%)
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Source: Authors' calculations, Revenue Administration.

For the empirical analysis, firm-level monthly revenue data provided by the Revenue Administration
were used. Revenue data were first deflated using deflators announced by TURKSTAT for the sub-
sectors in which the firms operate. In the second stage, the resulting real sales data were seasonally
adjusted. In the adjustment process, seasonal factors announced by TURKSTAT for the sub-sectors in
which the firms operate were used.

A difference-in-differences approach is used to estimate the effect of the transition to e-invoicing on
reported sales. In this context, the following regression equation is estimated:
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where Y;, represents the seasonally adjusted real sales of firm i in month t, a; denotes firm fixed
effects, and 4, corresponds to time fixed effects. D, is a dummy variable that takes the value of one if
the observation corresponds to k periods before or after the firm's transition to e-invoicing, and zero
otherwise. For example, D=1 if the observation refers to the second month after the firm’s adoption

' For details on e-invoicing regulations, see General Communiqué on Tax Procedure Law Serial No. 397 available at
https://www.resmigazete.gov.tr/eskiler/2010/03/20100305-16.htm.

2The analysis is limited to firms that first adopted e-invoicing after July 2021, as our dataset does not include transition
dates for earlier adopters.
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of e-invoicing. The coefficients 8, capture the dynamic effects of adopting e-invoicing on firm
revenues. The post-transition coefficients (k>0) indicate how much firms' real sales change after
adopting e-invoicing, while the pre-transition coefficients (k<0) allow for a comparison of pre-trends
between firms that adopted e-invoicing and those that had not yet done so.

Since the e-invoicing system was gradually expanded, firms were included in the system at different
dates based on their size and sectors. Therefore, the standard difference-in-differences method is
insufficient to measure the effect of the transition to e-invoicing. For this reason, the staggered
difference-in-differences method developed by Callaway and Sant'Anna (2021) was used in the
econometric analysis. This method compares firms that were included in the e-invoicing system in a
given month with firms that had not yet been included in the system by that date but would be
included in the future. This approach eliminates time trends specific to firms that will transition to e-
invoicing and provides more reliable estimates. Firms that will never transition to e-invoicing are very
small-scale and not comparable with firms transitioning to e-invoicing and therefore were not included
in the analysis.

The average treatment effect on the treated (ATT) of the transition to e-invoicing on real sales is
calculated as follows:

ATT, = [Ye — Yy4|G = g] — [V — Y,—1|D: = 0,G > ¢]

where, Y; denotes the natural logarithm of a firm's real revenue in month ¢; G indicates the adoption
month; and D, indicates whether the firm has adopted by month t. The first term [¥, — ¥,_,|G = g]
represents the average change in log sales between month ¢, (¢t = g) and pre-adoption month (g — 1)
for firms that adopted in month g (G = g). The second term [Y; — Y,_,|D; = 0,G > t] measures the same
change for firms that have not yet adopted by month t but will adopt later. This second term captures
common factors affecting all firms, such as demand conditions. The difference between these terms
isolates the causal effect of e-invoicing adoption. The Callaway and Sant'Anna (2021) estimator
computes this effect separately for each adoption cohort and then aggregates across cohorts.

E-invoicing adoption caused a substantial and persistent increase in reported real sales (Chart 2).
Relative to the month before adoption (t=-1), real sales surged by approximately 78% in the adoption
month (t=0), 42% in the first post-adoption month (t=1), and 40% in the second month (t=2). While the
effect gradually diminishes, it remains statistically significant through the sixth month. On the other
hand, pre-adoption coefficients are statistically insignificant. This confirms that adopting and non-
adopting firms exhibited parallel sales trends before treatment.

Chart 2: Impact of the Transition to E-Invoicing on Real Sales*
(All Sectors)
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Source: Authors' calculations based on Revenue Administration data.

* The shaded area represents the 95% confidence interval.



Inflation Report 2024-IV | Economic Outlook

The effect of the transition to e-invoicing is statistically significant across all sectors (Chart 3). In the
construction sector, where the highest effect is observed, real sales increase by over 100% with the
transition to e-invoicing. In the industry, services, and trade sectors, there is also an increase in the
range of 60%-80% in the first month, and in the following months, a substantial part of the effect is
maintained, continuing at a level of at least 20%.

Chart 3: Impact of the Transition to E-Invoicing on Real Sales*
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Source: Authors' calculations based on Revenue Administration data.
* The lower and upper lines indicate the 95% confidence interval.

Our findings reveal a substantial increase in reported sales volumes following e-invoicing adoption.
This estimate should be interpreted as a lower bound since our econometric approach only captures
firms that reported some sales before adoption. E-invoicing may also induce firms that previously had
no sales records to begin declaring sales, as improved record-tracking reduces compliance costs and
increases detection risk. Consequently, the total impact of e-invoicing on registered sales is likely to
exceed our estimates.

In sum, e-invoicing has reduced sales informality in Turkiye. It is critical that policymakers and analysts
should account for this structural shift when interpreting various macroeconomic indicators,
particularly sales volume indices.
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