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Motivation

■ In developing countries, the technical and enforcement capacity of oversight
institutions is limited

■ New technologies (e.g., data analytics resources, AI) may increase the
technical capacities, but it is not clear whether this is sufficient also to improve
enforcement

■ We study the delivery of personalized reports to each supervised firm and
answer two questions regarding the e-mail containing the report:

▶ Does an informative framing increase compliance? And a deterrent framing?

▶ Does sending the e-mail to the firm’s board (with respect to the manager only)
increase compliance?
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Motivation (continued)

■ It is not evident that tailored reports and e-mails work

▶ Under weak enforcement, some firms may not react to information

▶ Deterrence message can put them on alert, decreasing their compliance

■ Collaborating with SuperSolidaria (the oversight institution for credit unions
and cooperatives) allows us to identify “types” of firms based on their
compliance history

■ In terms of contributions...

▶ Most studies explore tax compliance, whereas other regulatory compliance is
less explored

▶ Studies involving boards often explore their quality, independence, or
composition. We study whether managers expect some enforcement from the
board
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What we do (and find)

■ We study a specific regulatory compliance rule among credit unions and
cooperatives: providing financial reports (on time)

■ We take advantage of the personalized reports issued by the Data Analytics
office at the SuperSolidaria (the oversight institution for these firms)

■ We randomized the message carrying the report and the recipients

▶ Message: informative, deterrent (alerts), and control

▶ Recipients: manager or manager + board

■ We find that messages improve reporting, especially when they are also sent to
the board, but...

▶ Among firms without board information, the deterrent message does not work
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Background and Study Design

Context
■ Solidarity economy in

Colombia includes credit
unions and cooperatives.

■ Over 4,500 active firms as
of 2024, providing financial
services to ∼ 7.2 million
members.

■ The sector accounts for
2.2% of national revenues
and holds 3.6% of
Colombia’s GDP in assets.

■ Although these firms engage
in financial intermediation,
they are non-profit and
member-owned
organizations.

Reporting Rate and Number of Active Firms in the
Solidarity Economy Sector (2017–2023)

Source: Own elaboration based on administrative records from the
Superintendence of the Solidarity Economy of Colombia.
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Background and Study Design

The Self-Enforcement Mechanism of Board Directors

■ In Colombia’s cooperative sector, the Board of Directors is the permanent
administrative body.

■ Responsible for implementing strategic decisions from the General Assembly.

■ Oversees key functions: policy setting, planning, financial supervision, and
management oversight.

■ Board members are elected by the cooperative’s members and are directly
accountable to them.

■ This structure fosters a self-enforcing mechanism based on internal control and
democratic accountability.

■ Yet 67% of firms do not accurately report the contact information of their
board of directors.
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Background and Study Design

Experimental Design: Two-Level Randomization Across Firms

■ Two-level randomization across 4,638 regulated firms.

■ All treated firms received one of two emails:

▶ Information Mail: Financial performance report with benchmarking.

▶ Deterrence Mail: Risk checklist with early warning indicators.

■ Group 1 (3,309 firms): Only manager contact available.

▶ Randomized into: Information, Deterrence, or Control (no email).

■ Group 2 (1,329 firms): Manager and Board contact available.

▶ Randomized by message type and recipient:

Information to Manager

Deterrence to Manager

Information to Manager and Board

Deterrence to Manager and Board
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Background and Study Design

Experimental Design: Email Content by Treatment Arm

(a) Informative (b) Deterrence
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Background and Study Design

Experimental Design: Mail Notification to Manager
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Background and Study Design

Experimental Design: Baseline randomization checks
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Data and Empirical Specification
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Data and Empirical Specification

Data

■ Data sources:

▶ Administrative records from the Superintendence of the Solidarity Economy
(2019–2024).

▶ Firm-level financial statements, compliance reports, and contact directories.

■ Key variables:

▶ Reporting Compliance: Binary indicator for whether the firm submitted required
reports.

▶ Asset Variation: Change in reported assets before and after intervention.

▶ Reporting Consistency : Share of unchanged account values across periods
(proxy for reporting errors).
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Data and Empirical Specification

Empirical Strategy

■ Main specification (ITT): Two-way fixed effects model:

Reportingit = αi + λt +
∑
j

ϕj · Treatment(j)i × Postt + ϵit

▶ Outcome: Binary indicator for compliance with reporting duties.

▶ Includes firm (αi ) and year (λt) fixed effects.

■ Instrumental variable strategy (LATE):

▶ Uses actual email opening as an instrument for message exposure.

▶ Estimates causal effect for compliers:

Reportingit = αi + λt +
∑
j

ϕLATE
j · ̂Treatment(j)i × Postt + νit
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Results

Reporting Compliance Over Time Among Firms Without
Board Contact Information

(a) Share of reports by treatment (b) Reporting differences across groups

Notes: This figure shows reporting compliance trends among the 3,309 firms without board contact
information. The outcome reflects the share of firms that submitted required reports each year. Panel (a)
compares firms assigned to receive any email notification (pooled Information and Deterrence treatments)
against those in the control group. Panel (b) displays percentage point differences between treatment and
control groups.
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Results

Effect of Notification to Manager on Compliance with
Information Reporting:

ITT LATE

(1) (2) (3) (4)

Mail x Post 0.009 0.070∗∗∗
(0.011) (0.025)

Information x Post 0.012 0.087∗∗∗
(0.012) (0.025)

Deterrence x Post -0.004 0.041
(0.016) (0.029)

Dependent variable (share) 0.82 0.82 0.82 0.82
Observations 22,242 22,242 22,242 22,242
Number of firms 3,309 3,309 3,309 3,309
Firm F.E. ✓ ✓ ✓ ✓
Month F.E. ✓ ✓ ✓ ✓

Notes: The dependent variable is a binary indicator equal to 1 if the firm
submitted its information in a given period, and 0 otherwise. Columns (1) and
(2) show Intention-to-Treat (ITT) estimates based on treatment assignment.
Columns (3) and (4) show Local Average Treatment Effects (LATE) using email
opening as an instrument. Robust standard errors, clustered at the firm level,
are shown in parentheses. *** p<0.01; ** p<0.05; * p<0.1.
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Results

Reporting Compliance Over Time Among Firms With Board
Contact Information

(a) Share of reports by treatment (b) Reporting differences across groups

Notes: This figure shows average reporting behavior over time for the sample of 1,329 firms with contact
information for board directors. Panel (a) compares compliance rates between firms that received email
notifications directed only to the Manager with those in which the message was sent to both the Manager
and the Board of Directors (pooled across message types). Panel (b) shows the difference in reporting rates
between mail to manager and the board of directors group and the manager group. The vertical axis
represents the proportion of firms reporting information in each period.
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Results

Effect of Notification to Manager and BD on Compliance
with Information Reporting:

ITT LATE

(1) (2) (3) (4)

Manager and BD x Post 0.016 0.066∗∗∗
(0.016) (0.022)

Deterrence to Manager x Post -0.009 0.084∗∗
(0.024) (0.038)

Information to Manager and BD x Post 0.015 0.107∗∗∗
(0.022) (0.036)

Deterrence to Manager and BD x Post 0.009 0.108∗∗∗
(0.023) (0.037)

Dependent variable (share) 0.86 0.86 0.86 0.86
Observations 8,866 8,866 8,866 8,866
Number of firms 1,328 1,328 1,328 1,328
Firm F.E. ✓ ✓ ✓ ✓
Month F.E. ✓ ✓ ✓ ✓

Notes: The dependent variable is a binary indicator equal to 1 if the firm submitted its
information in a given period, and 0 otherwise. Columns (1) and (2) show Intention-
to-Treat (ITT) estimates based on treatment assignment. Columns (3) and (4)
show Local Average Treatment Effects (LATE) using email opening as an instrument.
Robust standard errors, clustered at the firm level, are shown in parentheses. ***
p<0.01; ** p<0.05; * p<0.1.
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Results

Secondary Outcomes: Asset Levels and Reporting Quality

■ Opening the email led to a 53–66 pp increase in reported assets, with larger
effects for Information messages (LATE estimates). See Full Table

■ Email exposure also reduced unchanged account values by 3–4 pp, improving
the consistency of reported data. See Full Table

■ Effects were stronger for Information mails than Deterrence mails across both
outcomes.
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Results

Heterogeneous Effects of Notifications to Manager

(1) (2) (3) (4)

Mail 0.078∗∗ 0.063∗∗ 0.051∗ 0.083∗∗∗
(0.034) (0.027) (0.027) (0.025)

Mail x Historical Report Complier -0.008
(0.027)

Mail x Structural Warnings 0.012
(0.020)

Mail x Large Staff 0.065∗∗∗
(0.019)

Mail x Required -0.081∗∗
(0.032)

Dependent variable (share) 0.82 0.82 0.82 0.82
Observations 22,242 22,242 22,242 22,242
Number of firms 3,309 3,309 3,309 3,309
Firm F.E. ✓ ✓ ✓ ✓
Month F.E. ✓ ✓ ✓ ✓

Notes: Historical Report Complier is equal to 1 if the firm submitted reports in
at least 50% of required periods over the past five years. Structural Warnings
is equal to 1 if the firm had at least one structural financial warning prior to
the intervention. Large Staff is equal to 1 if the firm is at or above the 70th
percentile in the distribution of reported employees. Required is equal to 1 if
the firm had previously been formally required to report by the Superintendence.
Robust standard errors, clustered at the firm level, are shown in parentheses.
*** p<0.01; ** p<0.05; * p<0.1.
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Results

Heterogeneous Effects of Notifications to Manager and BD

(1) (2) (3) (4)

Manager and BD 0.030 0.064∗∗∗ 0.011 0.066∗∗∗
(0.052) (0.023) (0.027) (0.022)

Manager and BD x Historical Report Complier 0.036
(0.049)

Manager and BD x Structural Warnings 0.012
(0.038)

Manager and BD x Large Staff 0.130∗∗∗
(0.022)

Manager and BD x Required -0.020
(0.063)

Dependent variable (share) 0.86 0.86 0.86 0.86
Observations 8,866 8,866 8,866 8,866
Number of firms 1,328 1,328 1,328 1,328
Firm F.E. ✓ ✓ ✓ ✓
Month F.E. ✓ ✓ ✓ ✓

Notes: Historical Report Complier is equal to 1 if the firm submitted reports in at least 50%
of required periods over the past five years. Structural Warnings is equal to 1 if the firm had
at least one structural financial warning prior to the intervention. Large Staff is equal to 1 if
the firm is at or above the 70th percentile in the distribution of reported employees. Required
is equal to 1 if the firm had previously been formally required to report by the Superintendence.
Robust standard errors, clustered at the firm level, are shown in parentheses. *** p<0.01; **
p<0.05; * p<0.1.
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Discussion

Discussion and Policy Implications

■ Email notifications improved reporting compliance by 5–8 percentage points,
relative to a baseline of 82%.

■ Information messages were more effective than deterrence-based
ones—especially in improving data quality.

■ Board involvement amplified compliance: effects were stronger when
emails reached both the manager and board.

■ Larger firms reacted more positively, while those with formal reporting
requirements were less responsive.

■ No significant heterogeneity by historical compliance or financial warnings.
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Discussion

Thanks!
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