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Abstract

This paper examines the efficacy of tax amnesty programmes in developing countries us-
ing administrative tax data from Zambia. I assess the impact of the 2017 tax amnesty
programme on compliance among small and medium-sized firms. I find that programme
eligibility increases compliance on the extensive margin, raising the probability of reporting
positive sales by 17-17.9 percent and of making a tax payment by 16.5 percent. However,
the amnesty has no significant effect on reported sales or taxes paid on the intensive margin.
Among enrolled firms, the programme generates short-lived improvements in on-time filing
and sales reporting, while on-time payment and tax payments remain largely unaffected.
A cost-benefit analysis shows that the fiscal cost of waived penalties and interest exceeds
the additional revenue generated. The finding suggests the amnesty acted as a temporary
compliance stimulus rather than a sustainable revenue-enhancing intervention, highlighting

the need for ex-ante evaluation and improved compliance initiatives.
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1 Introduction

Tax evasion is a pressing concern for both developing and developed countries. Although
evasion tends to be more widespread in developing countries due to large informal sectors,
weak enforcement capacity and limited audit coverage, advanced economies face substan-
tial revenue losses from offshore tax evasion and tax avoidance schemes that exploit legal
loopholes (Schneider and Enste, 2000; Slemrod, 2019; Johannesen et al., 2020). When a
tax authority offers forgiveness, taxpayers can choose whether it is a rare chance for a clean
slate or just the first of many reprieves to come (Alm and Beck, 1991). For many, tax
evasion is not a result of a single deliberate act, but the gradual accumulation of repeated
missed deadlines, liquidity constraints, and a cautious, calculated assessment of the risk of

being caught.

Tax amnesties have become an increasingly common approach to tackling evasion. By
waiving penalties and the threat of prosecution while requiring payment of owed taxes,
a tax amnesty turns taxpayers’ quiet tax complacency into an urgent choice (Alm et al.,
2009; Mikesell and Ross, 2012). Taxpayers must decide whether to accept the offer im-
mediately and have a clean slate or ignore it, and risk facing harsher penalties if caught
later (Luitel and Sobel, 2007). Such moments can trigger notable behavioural shifts, influ-
encing subsequent compliance decisions. Their appeal also lies in the potential to broaden
the tax base by encouraging previously non-compliant or unregistered taxpayers to enter
the system, and also producing short-term revenue gains. In Sub-Saharan Africa (SSA),
several countries including Ghana, Namibia, Kenya, Tanzania, Uganda, South Africa, and
Zambia, have implemented amnesty programmes in recent years, with designs varying in

scope, duration, and targeted tax types or sectors.

Despite the increasing prevalence of such programmes in developing countries, most
empirical evidence stems from developed country settings. These results cannot be readily
applied to developing countries, given the substantial differences in institutional capacity,
taxpayer behaviour, and compliance norms. This raises important questions: What is the
impact of tax amnesty programmes on compliance in developing countries? Do taxpayers
increase their declared taxable income and actual taxes paid after participation in the
programme? Does on-time filing or on-time payment compliance improve as a result?

What is the net fiscal impact of these programmes?



In this paper, I examine the impact of a tax amnesty programme on compliance in a
developing country, Zambia. In 2017, the country launched its first major tax amnesty
programme, which ran from April 2017 to September 2017, targeting all non-compliant
taxpayers who had penalties and interests regardless of their tax types. I use tax adminis-
trative data from the Zambia Revenue Authority (ZRA), covering over 1.5 million turnover
tax filings between January 2016 to September 2019, to assess the programme’s impact on
small and medium-sized firms under the turnover tax regime. The decision to focus on
these firms is driven by three factors. First, in developing countries, small and medium-
sized firms contribute more than 70 percent of employment and around 35 percent of GDP.
These firms face multiple challenges that affect their survival and growth (Bertanzetti et al.,
2024). Second, in Zambia, these firms make up the majority of registered taxpayers, ac-
counting for more than 75 percent of all business registrations with the tax authority. Third,
they accounted for about 65 percent of all participants in the programme, a reflection of
both their compliance challenges and their response to measures designed to ease their tax

burden.

By merging the tax filing data with information from the amnesty records, I identify
eligible firms that enrol, eligible firms that do not participate, and compliant firms that are
never eligible. The dataset is structured at a monthly frequency, enabling the tracking of a
firm’s behaviour over time. I investigate the impact of the programme on compliance using a
matched Difference-in-Difference (matched-DID) approach and a staggered DID framework,
which allows for estimation of the intent to treat (ITT) and local average treatment effect
(LATE), respectively. For the ITT estimation, the treated group includes all firms eligible
to participate in the programme, irrespective of actual participation, while the untreated
group consists of compliant firms that are ineligible for the programme. In contrast, the
LATE estimation compares firms that enrol in the programme with those that are eligible
but do not participate. This is done to capture both the broad effect of being offered the

amnesty and the specific impact of actual participation.

I first analyse the programme’s effect based on eligibility. Throughout, I distinguish
between outcomes on the extensive margin, reflecting transitions into compliance (such as
moving from zero to positive reporting or making any payment), and the intensive margin,
capturing changes in the level of reported sales or taxes paid. On the extensive mar-

gin, I find that eligibility increased the probability that firms switch from zero to positive



sales declaration by 17-17.9 percent relative to compliant firms, indicating that the pro-
gramme successfully encouraged nil reporting firms to begin reporting positive sales.® On
the intensive margin, however, there is no meaningful evidence that eligibility increased the
magnitude of reported sales. For payment compliance, on the extensive margin, I find that
the programme increased the probability of making a tax payment by 16.5 percent among
eligible firms relative to compliant firms. This suggests that the programme induced some
previously non-paying firms to make at least one tax payment, consistent with an expansion
of the effective tax net. However, on the intensive margin, I found no meaningful evidence

to suggest that mere eligibility increased the level of actual taxes paid among eligible firms.

Focusing on firms that actually enrolled in the programme relative to eligible non-
participants, on the extensive margin, I find that enrolled firms experienced a substantial
increase in the likelihood of declaring positive sales, with the effect peaking at about 57
percent one month after the programme, however, this effect fades quickly thereafter. On
the intensive margin, I find no strong evidence to suggest that the level of actual reported
sales increased among enrolled firms. The short-lived improvement along the extensive
margin may indicate that participating firms may have viewed the programme as a tem-
porary opportunity rather than a lasting shift in compliance behaviour. Regarding tax
payments, the amnesty increased the probability of paying taxes by 15.5 to 15.7 percent
on the extensive margin. Yet, similar to the pattern observed in sales reporting, I find no
meaningful increase in the actual amount of taxes paid on the intensive margin. Firms may
have responded to the amnesty with immediate payments to avoid penalties, while others
may have perceived the weak enforcement mechanism by the tax authority and reverted to

the pre-amnesty behaviour.

Furthermore, I find that the amnesty generated a substantial but short-lived improve-
ment in on-time filing, with an estimated effect of between 16.6 - 18.8 percent. This response
is stronger among small firms than medium-sized firms. Moreover, for firms that submit-
ted positive filings, the improvement is persistent and did not fade as quickly as it did for
firms that filed nil filings. In contrast, for on-time payment, I observe no improvement
in the timely settlement of tax liabilities among the enrolled firms relative to the control

firms. This could indicate that firms may have adjusted their reporting behaviour without

INil filing (or nil reporting) refers to the submission of a tax return declaring zero taxable activity or
tax liability. Firms that submit returns after the statutory due date in Zambia, regardless of whether they
report zero or positive liability, are subject to penalties.



necessarily improving the timely settlements of their tax obligations.

I further undertake a cost-benefit analysis to assess the net fiscal impact of the pro-
gramme for the turnover tax regime. The analysis reveals that the programme was not
financially self sustaining. Although it generated short-term improvements in compliance
and an estimated ZMK 1.3 million (  USD 48;500) in additional turnover tax revenue,
this amount was minimal relative to the substantial fiscal cost of penalties and interest
that were waived. I find the benefit-cost ratio (BCR) of 0.001, indicating that for each
kwacha (ZMK) of cost yielded about a 1 ngwee in revenue.? This very low BCR high-
lights the limited fiscal return of the amnesty on the turnover tax regime. The findings
also suggest that most of the revenue collected during the amnesty would likely have been
realised through routine enforcement in the absence of the programme, with even greater

gains possible under stricter enforcement.

1.1 Contributions to the Literature

This study contributes to the literature in several ways. First, it extends the evidence on
tax amnesties on compliance in the context of developing countries. A major constraint
has been the unavailability of administrative tax data from revenue authorities in these
countries. Only in recent years has such data become increasingly accessible, thereby
opening opportunities for new empirical research (Mascagni, 2018). Recently, there has been
a rise in studies focusing on upper middle income countries, particularly in Latin America
(e.g., Londono Vélez and Tortarolo, 2025; Gil et al., 2023; Lauletta and Montano Campos,
2024). A study more closely related is that of Lauletta and Montano Campos (2024), which
investigates the impact of the tax amnesty in Argentina. They find that the programme led
to a slight improvement in compliance by 2 percent. However, given its status as an upper-
middle-income country, Argentina is not directly comparable to Zambia. To the best of our
knowledge, this is one of the first studies in Sub-Saharan Africa to use tax administrative
data to provide evidence on taxpayers’ subsequent tax compliance behaviour after benefiting

from a tax amnesty programme.

Second, this study contributes to the literature on the impact of tax amnesties on

compliance by broadening the scope to include extensive margin compliance outcomes,

2In Zambia, the ngwee is the subunit of the Zambian kwacha (ZMK)



namely, on-time filing and on-time payment. While most studies on tax amnesties have
focused primarily on the subsequent revenue outcome (e.g., Alm and Beck, 1993; Luitel and
Sobel, 2007; Londono Vélez and Tortarolo, 2025; Angeli et al., 2023; Lauletta and Mon-
tano Campos, 2024) or taxpayers’ perception of future tax amnesties (Shevlin et al., 2017),
or mechanisms through which tax amnesties affect compliance (Torgler and Schaltegger,
2005), evidence on how amnesties affect firms’ procedural compliance remains limited. For
instance, filing compliance is a critical dimension of overall tax compliance. It represents
the first time taxpayers engage with the tax system. Without filing compliance, even an
effective payment enforcement mechanism may be undermined, as undeclared liabilities re-
main outside the tax net. By examining multiple compliance outcomes, our study provides
a more nuanced account of behavioural responses to amnesties than has previously been

available for low-income countries.

In addition, the mixed evidence in the literature continues to fuel debate among policy-
makers and researchers. One side of the evidence shows that tax amnesties might undermine
compliance (e.g., Alm et al., 2009; Shevlin et al., 2017; Angeli et al., 2023; Koch and Miiller,
2024). For instance, Angeli et al. (2023) find that participants in the amnesty programme
reduce their post-amnesty payments by 5.3 percent. Similarly, Shevlin et al. (2017) examine
the effect of firms’ response to repetitive tax amnesty programmes, finding that tax evasion
strategies intensified with each subsequent amnesty. Koch and Miiller (2024) studies the
insurance effect of tax amnesties. They find that taxpayers reduce compliance by 9 - 10
percent when they can anticipate audit probabilities and strategically use the amnesty as a
safeguard against future detection, providing evidence that amnesties may backfire by low-
ering current compliance. Other scholars show that tax amnesties can reduce tax morale
among compliant taxpayers because they may view these programmes as rewarding tax

evaders, thereby lowering compliance (Alm et al., 2009; Canavire-Bacarreza et al., 2023).

Another body of literature shows that these programmes can encourage compliance
(Londono Vélez and Tortarolo, 2025; Gil et al., 2023; Lauletta and Montano Campos, 2024).
Gil et al. (2023) find an increase in compliance when tax amnesties are paired with stringent
enforcement measures. Despite these benefits, some scholars have criticised amnesties on
fiscal grounds. Le Borgne and Baer (2008) argue that tax amnesties are costly because the
revenue benefits are outweighed by the fiscal costs in forgone tax revenue through waived

penalties and interest. This raises concerns about whether such programmes can deliver



meaningful and sustainable improvements in compliance.

Third, this study contributes to the literature by exploiting tax administrative data to
evaluate the impact of tax amnesties on compliance, thereby overcoming external validity
concerns that arise from studies that are based on experimental designs. Some earlier
and recent bodies of literature have relied on experimental setting designs to measure the
impact of tax amnesties on compliance (Alm et al., 1990; Torgler and Schaltegger, 2005;
Rechberger et al., 2010; Dare et al., 2018; Canavire-Bacarreza et al., 2023; Koch and Muller,
2024). For instance, Dare et al. (2018) study the taxpayers' behavioural response to a tax
amnesty in South Africa using a lab experiment on university students. They nd that
whether the amnesty is a one-time initiative or a permanent arrangement, it produces only
short-term positive e ects on compliance, with no lasting impact. Though informative,
the main drawback of these studies is the uncertainty about whether experimental settings
can be transferred to real-world settings. In contrast, tax administrative data allows us to
observe the actual behavioural response across the entire taxpayer population, providing
externally valid evidence.

Four, the study relates to a strand of literature that studies the factors that determine
tax compliance. The classic model underpinning this literature is that of Allingham and
Sandmo (1972), which argue that taxpayers decide on evasion by balancing their potential
gains with associated risks and penalties. Some earlier and most recent studies have ex-
amined the impact of third party reporting in enhancing compliance (Kleven et al., 2011;
Pomeranz, 2015; Carrillo and Emran, 2018; Waseem, 2022; Adu-Ababio et al., 2023), the
e ectiveness of reminder messages (Mascagni et al., 2017; Antinyan and Asatryan, 2025;
Mascagni et al., 2025; Collin et al., 2025), the e ects of tax rates and enforcement (Best
et al., 2019; Okunogbe, 2021) and the e ect of tax audits (Almunia and Lopez-Rodriguez,
2018; Slemrod, 2019; Advani et al., 2023; Kotsogiannis et al., 2024). | contribute to the
literature by showing how a tax amnesty programme in uences compliance.

The remainder of the paper is structured as follows. Section 2 provides the institutional
context, describing the key features of the tax system and the tax amnesty programme.
Section 3 outlines the conceptual framework. Section 4 details the data sources, presents
the descriptive statistics, and explains the empirical methodology employed in the analysis.
Section 5 presents and discusses the main results, while Section 6 provides the conclusion.



2 Background

Zambia is a lower-middle-income, least-developed country in Southern Africa (United Na-
tions, 2024), characterised by a low tax-to-GDP ratio. Between 2021 and 2022, its tax-to-
GDP ratio was 16.2 percent, slightly above the 16.0 percent average for sub-Saharan Africa
and lower than the 34.0 percent average for OECD countries (OECD/AUC/ATAF, 2024).
The largest contributor to Zambia's domestic tax revenue is the mining sector, which ac-
counts for at least 40 percent of total domestic revenue. The major taxes that contribute
signi cantly to revenue include Corporate Income Tax (CIT), Pay As You Earn (PAYE),
and Value Added Tax (VAT). The country faces high levels of informality, with about 90
percent of the working population employed in the informal sector (Ministry of Labour and
Social Security, 2018). The high levels of informality constrain the tax base and limit the
e ectiveness of traditional tax instruments. Most rms registered with the tax authority
are classi ed as small and medium-sized.

2.1 Business taxation for small and medium rms

The business taxation of rms in Zambia begins through registration with the Patents and
Companies Registration Agency (PACRA). This registration formalises the rm, allowing it
to obtain a business registration certi cate and enabling it to register with the tax authority.

The rm is also required to obtain a business operating permit from the local municipality.

To help address informality and encourage business formalisation, the government in-
troduced a simpli ed tax regime for small and medium rms in 2003. This regime takes
the form of a presumptive tax, known as a turnover tax, which allows small rms to pay
a xed percentage of their gross sales rather than maintaining detailed accounts of income
and expenses. The turnover tax was levied at 3 percent for any business with annual sales
of below ZMK 200,000 ( USD 7:600). The government also introduced a presumptive
tax on public passenger transport services based on the seating capacity.

In addition, in 2007, the government introduced an Advance Income Tax (AIT) at a rate

3This is the gross domestic revenue for the mining sector in 2022. See the 2022 tax bulletin
https://www.zra.org.zm/statistics/

4Using the Bank of Zambia 2024 average exchange rate (ZMK to USD). See
https://www.boz.zm/statistics.htm



of 3 percent on businesses or individuals importing seemingly commercial goods that did
not have a taxpayer identi cation number (TPIN). This initiative was explicitly designed

to encourage tax registration and compliance. This resulted in a signi cant increase in
the number of registered taxpayers. Later in 2012, the annual registration threshold for
turnover tax was increased to ZMK 800,000 ( USD 31;,000) and then revised to ZMK 5
million ( USD 1921 000) in 2025.

The turnover tax rate was increased to a at rate of 4 percent in 2016, and subsequently
adjusted to a graduated tax schedule, as shown in Table 1, during the 2017 and 2018 scal
years. It was reinstated at a at rate of 4 percent thereafter until 2022. Firms registered
for turnover tax submit a monthly return, which indicates their turnover and tax due by
the 14th day of the following month. For late submission of returns, a 250 penalty unit or
ZMK 75 ( USD 3) is applied per month, while for late payment of the tax due, a penalty
of 5 percent and an interest of 2 percent is applied on the amount that remains unpaid.
Relative to other countries with simpli ed or turnover based tax regimes, these penalties
are modest. For instance, Kenya imposes late ling penalties of 5% of the tax due or xed
amounts (e.g., KSh 10,000 ( USD 90)), with late payment penalties ranging up to 20%
of the tax owed. South Africa applies monthly penalties ranging from R200 to R16,000
(  USD 14 - 900), and Tanzania imposes monthly penalties of TZS 300,000 YSD 120)
or 2.5% of unpaid tax, whichever is higher, with interest charged at the Bank of Tanzania
discount rate.

Table 1: Turnover Tax Schedule 2017-2018

Turnover (ZMK) Tax Liability (ZMK)
0 0%
3000 - 4,200 3% of monthly turnover above 3,000

4,200.01- 8,300 225 per month + 3% of monthly turnover above 4,200
8,300.01- 12,500 400 per month + 3% monthly turnover above 8,300
12,500.01- 16,500 575 per month + 3% of monthly turnover above 12,500
16,500.01- 20,800 800 per month + 3% of monthly turnover above 16,500

Above 20,800 1,025 per month + 3% of monthly turnover above 20,800

Notes: The schedule is obtained from the Zambia Revenue Authority.

Despite the initiatives implemented to improve tax compliance, Zambia continues to

5In 2023, a turnover tax schedule was introduced where all income from 0 to ZMK 12,000 is taxed at
0% and above ZMK 12,000.01 the rate is 4%



grapple with high levels of tax evasion. For instance, the estimated combined evasion rate
for CIT and VAT ranged from 47 percent to 56 percent between 2014 and 2020 (Adu-
Ababio et al., 2025) driven largely by noncompliance. Non-compliance takes various forms,
including companies exploiting the low audit capacity of the tax authority by underreport-
ing sales, and multinational rms engaging in aggressive tax planning, leading to illicit
nancial ows. In addition, noncompliance is also prevalent among certain professionals,
such as lawyers who rarely declare their taxes, as well as individuals in the informal sector.

2.2 Tax Amnesty Programme

By the end of 2016, the total outstanding tax arrears in Zambia amounted to about ZMK
29 billion ( USD 11 billion), arising from both domestic and customs taxes (Zambia
Revenue Authority, 2017). That raised policy concerns about how the government could
dismantle these arrears. In response, the government introduced its rst major tax amnesty
programme in 2017, which ran from April 2017 to September 2017, to recover unremitted or
hidden tax revenue and encourage registered taxpayers to regularise their ling and payment
obligations. The programme was also intended to improve compliance for low performing
tax types and strengthen taxpayer registration compliance. Implictly, the initiative formed
part of the government's broader e ort to reinforce the social contract, signalling a willing-
ness to reset the relationship with taxpayers by o ering temporary relief while encouraging
renewed compliance going forward.

Figure 1 outlines the sequence of events that preceded the implementation of the pro-
gramme. In December 2016, the government publicly announced its intention to introduce
a tax amnesty programme covering all tax types administered by the Zambia Revenue
Authority (ZRA). These included Value Added Tax (VAT), Pay As You Earn (PAYE),
Company Income Tax (CIT), Withholding Taxes, Turnover Tax, Mineral Royalty, Cus-
toms Taxes and any other applicable taxes under the ZRA's mandate.

The tax amnesty programme targeted all non-compliant taxpayers who had penalties or
interests obligations on their tax accounts or hidden tax liabilities. These accrued penalties
and interest on the taxpayer accounts stemmed from various factors, including non- ling,
late return ling, and delayed payments of tax liabilities. Hidden tax liability came from
unreported sales. Therefore, a rm could declare a hidden liability by ling a positive tax
return for a previous period and making a payment without incurring any penalty.

9



The design of the programme was voluntary and self initiated. This implies that a rm
or taxpayer had to make the decision on their own to participate, declare any outstanding
liabilities or hidden liabilities, and apply for the waiver of penalties and interest. The
amnesty was not a one o declaration event, rather rms could apply at any point during the
six month window to regularise their tax position. Therefore, rms adopted this programme
at di erent points during the amnesty window. Some participated early, while others
delayed until later, suggesting heterogeneity in compliance behaviour and treatment e ects
across adopters.

The di erent adoption period may have been in uenced by awareness campaigns by the
tax authority during the amnesty period. Not all eligible rms adopted the programme.
Non-participation may have been driven by several factors. Some rms may have lacked
liquidity to pay the principal amounts, even if they were to be o ered a time to pay agree-
ment. Others may have perceived the risk of enforcement to be low, reducing the incentive
to participate. In some cases, rms would have been unaware of the programme. Non-
participation could also re ect business structural changes, such as rms ceasing operations
or migrating to other tax types.

In total, 52,175 rms applied for the programme, and the tax authority received about
1,056,290 applications from various tax types. The turnover tax type accounted for the
largest share of applications, around 65 percent, suggesting that small and medium-sized
rms were the primary bene ciaries. The tax amnesty applications for other tax types
included 20 percent for PAYE, 10 percent for VAT, 2 percent for CIT, and the remaining
3 percent for the other tax types. Although the programme generated an estimated ZMK
4 billion (  USD 153 million) in revenue, this amount is considered modest relative to
Zambia's overall scal gap.

10



Figure 1. Timeline of Zambia's tax amnesty programme

Announcement Start End

>

Dec'2016 April 2017 Sept 2017

Tax amnesty period

3 Conceptual Framework

The objective of this section is to elaborate on how a tax amnesty can in uence compliance.
| construct a theoretical framework following Gil et al. (2023), that builds on the classical
model of tax evasion by Allingham and Sandmo (1972), adopted to capture the behavioural
responses of rms facing a tax amnesty opportunity. The model illustrates the rm's
decision-making process when choosing whether or not to participate in the tax amnesty
programme. | then present the possible outcomes associated with the decision to participate
in the amnesty.

| consider a rm which has incomeY;, facing two types of tax obligations. The rst
is known existing debtD;;. It represents unpaid taxes, penalties, or interest on overdue
taxes already assessed and recorded by the tax authority. The second is hidden dél;,
corresponding to undeclared or underreported liabilities. Hidden debt is usually observable
during an audit. When the tax authority announces a tax amnesty, in period, rms are
given the opportunity to regularise these debts at a reduced cost. | lef and 1 denote the
fractions of known and hidden debts the rm must pay to resolve their liabilities under the
amnesty (0 ; n 1). The tax authority may conduct an audit, z 2 f 0; 1g depending on
the decision of the rm whether to join or not, which occurs with probability p,(D;t ; Yi),
a function of the rm's known debt and income. The probability of an audit is zero if
the rm particpates in the amnesty. If an audit is conducted, the tax authority imposes a

11



monetary ne proportional to the hidden debt uncoveredf (Dy;; ), wheref > 1.

Faced with these conditions, the rm chooses among four possible options. First, it
may not participate, leaving both known and hidden debt unresolved and fully exposed
to potential audit and penalty risk. Second, the rm may participate by paying only the
known debt, resolving the o cially recorded liabilities but leaving hidden debt subject
to audit. Third, the rm may participate by paying only the hidden debt, disclosing
previously undeclared obligations while known debts remain unpaid. Finally, the rm
may participate and fully regularise its tax a airs by settling both known and previously
undisclosed liabilities, thereby eliminating outstanding liabilities and exposure to audit
penalties. The choice of action depends on the trade-o between immediate costs under
the amnesty and expected costs if debts are left unpaid.

I let jx 2 fO0;1g denote the decision to participate in the amnesty for known debt
(jk = 1 if participating, O otherwise), and j, 2 f 0;1g denote the decision for hidden
debt (jn = 1 if participating, O otherwise). The rm's objective is to choose {k;jn) to
maximise expected utility, taking into account immediate payments, audit probabilities,
nes if audited, administrative costs, and other behavioural or contextual factors that may
a ect participation.

No participation: (Jk;jn) = (0;0): If the rm does not participate, it leaves both
debts unresolved. The expected utility is:
h [
EU(0;0) = p,(Dkt; Yi) Y thh;t ¢(D; Dy) + m(0; )_

' 1)
+ 1 p,(Dki;Yi) Ye ¢(Dyg;Dp)+ m(O; ) ;

wherec(Dy; Dy) represents administrative or compliance costs anah(0; ) is a parameter
capturing other factors in uencing the taxpayer's utility or motivation, with  representing
a vector of behavioural, social, or rm-speci c characteristics.

Participate in known debt only: (ix;in) = (1;0): Paying only the known debt
resolvesD ., while hidden debt remains exposed to audit:
h [

EU(1;0) = p,(O; Y1) Y kEk;t fDht  (Dx;Dn)+ m( «Dit; ). 2
i
+ 1 p(O;Y) Vv kDt  Dx;Dn)+ m( «Diy; ) :

12



Participate in hidden debt only: (Jk;in) =(0; 1): Paying only hidden debt resolves
Dy, while known debt remains unpaid. Since hidden debt is resolved under the amnesty,
audit probability for hidden debt is zero:

EU(O, 1): Yt hDh;t C(Dk;Dh)+ m( hDh;t; ): (3)

Full regularisation:  (jk;jn) = (1;1): Paying both debts resolves all obligations and
eliminates audit risk:

EU(L;1) =Y. kD hDnht C(Dk;Dn)+ m( Dyt + nDny; ): 4)

Therefore, a rm chooses the optionj(;jn) that maximises expected utility:

(JkiJh):argjk;m%élgEU(Jkilh)i (5)

A rm will join the tax amnesty programme if EU(j;jn) > EU (0; 0). If no participation
option yields a higher utility than non-participation, the rm will not join.

The empirical analysis focuses on the rm's decision of whether to participate in the tax
amnesty or not given the characteristics of the data. In this study tax amnesty setting, if
the rm decides to participate either partially (2) (3) or fully (4), | expect improvement in
their ling and payment behaviour. The probability of ling and paying on time increases
with full or partial regularisation because participation signals a commitment to compliance
and reduces the risk of future audits. In addition, hidden tax liabilitiesDy; are typically
linked to either unreported or underreported sales. By participating in the amnesty and
declaring hidden liabilities, | expect reported higher sales during and after the amnesty, as
the resolution of hidden tax liabilities is associated with improved accuracy in reporting.
Consequently, | also anticipate higher observed tax payments if a rm participates relative
to non participants. Moreover, | expect sustained e ects of these compliance behaviours
if the tax amnesty was accompanied by a strong enforcement mechanism. Otherwise, the
e ects may taper o after the end of the programme.

The impact of the amnesty may vary across rms due to heterogeneity in characteristics
such as rm size, sector, and location. Larger rms or those operating in sectors with higher
audit probability may respond positively to the amnesty, demonstrating stronger and more

13



sustained compliance. In contrast, smaller rms operating in sectors or regions with weaker
enforcement capacity may exhibit less pronounced or short-lived e ects. Such heterogeneity
in responses can lead to ambiguous aggregate outcomes, highlighting the importance of rm
speci ¢ and contextual factors when assessing the overall e ectiveness of the programme.

The framework also includes other factors that can in uence the outcome of the tax
amnesty programme. Although | do not empirically test some of these factors such as the
intrinsic motivation or social norms, | expect them to in uence compliance behaviour. If
compliant rms perceive the amnesty as rewarding evasion, they may reduce their com-
pliance, leading to a decline in payments or ling rates or revenue outcomes. This sense
of unfairness can undermine their intrinsic motivation and potentially result in decreased
compliance and tax morale. | show this graphically in the empirical section by plotting the
raw means of the outcome variables for rms eligible for the programme and for compliant
rms who do not take up the o er. Conversely, participating rms may view a tax amnesty
as a goodwill from government, to help them meet their tax obligation due to various fac-
tors. This can reinforce their intrinsic motivation, encouraging compliance during and after
the amnesty period.

Furthermore, the model suggests that rms participating in the amnesty may experience
reduced or even lower probability of being audited. While this can incentivise short-term
compliance, it may also create unintended consequences. If rms interpret the reduced
risk as opportunity for future evasion, the amnesty could ultimately undermine long-term
compliance.

4 Data & Methodology

This section explains the tax administrative data and shows the descriptive statistics. Then,
it describes the empirical methodology of estimating the causal e ect of the tax amnesty
on compliance.

4.1 Data

The study uses tax administrative data for turnover tax returns from January 2016 to
September 2019, obtained from the Zambia Revenue Authority. The turnover tax return

14



Is a simpli ed return that enables rms to submit their sales and taxes due. Each rm has
a unigue taxpayer identi cation number (TPIN). In this analysis, the tax return data is
merged with the tax amnesty records to identify rms that participated in the programme.
The data is further linked to the tax payment records to obtain the payment status and
the actual taxes paid for each return.

The dataset also includes taxpayer demographic characteristics such as sector, province,
taxpayer size, and age of the rm. In the Zambian tax system, taxpayer size is determined at
the time of registration based on declared annual turnover thresholds. Firms with turnover
up to ZMK 200,0000 ( USD 7;600) are classi ed as small, those with turnover above ZMK
200,000 ( USD 7,600) but less than ZMK 800,000 ( USD 31, 000) are medium. Firm age
is calculated by subtracting the e ective date of registration with the tax authority from
year of observation. Other variables include the ling date and the payment date, which
enable the creation of on-time ling and on-time payment compliance variables. On-time
ling is determined by comparing the actual ling date to the statutory due date, classifying
returns as either led on time or late. Similarly, on-time payment is derived by comparing
the actual payment date to the statutory payment due date, identifying payments as either
on time or late.

4.1.1 Descriptive Statistics

The data reveals interesting insights. The dataset comprises 75,011 unique rms. Most of
the rms are concentrated in Lusaka and Copperbelt provinces, re ecting the concentration

of major economic activities in these regions. Among eligible rms, 29,455 participated in
the amnesty programme, while 64,509 quali ed but did not enrol. A further 9,855 rms
were fully compliant and therefore never eligible. The non-participation of some rms
may be attributed to several factors, such as nancial constraints where rms may have
lacked the liquidity to pay even if they were o ered a time-to-pay agreement, perceived
low risk of enforcement, or because some rms had ceased operations. In terms of sectoral
composition, rms are predominantly concentrated in the wholesale and retail, and other
services activities.

Table 2 presents the pre and post summary statistics of the key variables in the dataset.
Before the programme implementation, declared sales and assessed taxes are higher for the
eligible rms that do not enrol in the amnesty compared to the other groups. However, the
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enrolled rms pay more taxes than the rest. The average number of nil returns is more than
70 percent for each group, with compliant rms recording about 94 percent. Furthermore,
on-time ling and on-time payment compliance are higher for eligible non-participant rms
compared to the rms that enrol in the programme. Following the implementation of the
programme, all the groups increased their reported sales and actual taxes paid. On-time
ling compliance substantially increases for both the treated and eligible non-participant
rms, although on-time payment compliance marginally decreases. Nil ling of returns
marginally decreases for the treated and compliant groups. These patterns may suggest
that the enrolled rms were more responsive to the programme in terms of ling compliance
and tax reporting.

Table 2: Summary statistics

Participants Eligible Non-Participants Compliant

Mean SD Median  Mean SD Median  Mean SD Median
Panel A: Pre-period
Declared sales 2,434.29 9,710.64 0.00 3,230.19 11,248.28 0.00 721.63 5,139.48 0.00
Assessed taxes 79.35 329.57 0.00 105.28 383.72 0.00 24.02 176.64 0.00
Taxes paid (Positive ling) 390.12 613.82 12750 351.91 603.50 100.00 382,98 580.72 150.00
Taxes paid (Nil- ling) 420.92 596.96  150.00 391.18 597.58  150.00 22241 361.52 100.00
Firm age 14.50 4.58 13.00 14.16 4.70 13.00 13.07 4.71 11.00
On-time ling 0.39 0.49 0.00 0.48 0.50 0.00 1.00 0.00 1.00
On-time paying 0.67 0.47 1.00 0.68 0.47 1.00 1.00 0.00 1.00
Nil lers 0.82 0.39 1.00 0.75 0.43 1.00 0.94 0.24 1.00
Observations 419,685 430,877 100,008
Panel B: Post-period
Declared sales 3,480.55 11,813.54 0.00 3,906.81 12,545.69 0.00 1,565.61 7,880.01 0.00
Assessed taxes 134.71 458.96 0.00 150.78 486.28 0.00 60.72 306.89 0.00
Taxes paid (Positive ling) 530.82 749.57 24546  507.62 742,75  231.00 53586 732.14 249.00
Taxes paid (Nil- ling) 469.06 600.97  300.00 440.56 632.72  225.00 44797 633.70 225.00
Firm age 14.28 4.58 13.00 13.86 4.80 13.00 11.94 4.41 10.00
On-time ling 0.79 0.41 1.00 0.66 0.47 1.00 0.95 0.21 1.00
On-time paying 0.62 0.49 1.00 0.63 0.48 1.00 0.73 0.44 1.00
Nil lers 0.78 0.41 1.00 0.75 0.43 1.00 0.90 0.30 1.00
Observations 655,282 662,893 174,080

Notes: The table shows the summary statistics of the rms before and after the implementation of the programme. All monetary
values are in Zambian Kwacha (ZMK). On-time ling compliance is measured as a binary variable equal to 1 if a return was
led timely and O otherwise. The ling compliance rate thus re ects the proportion of timely lings. Similarly, on-time paying
compliance is a binary variable equal to 1 if the taxpayer paid the assessed tax liability on time and 0 otherwise. The payment
compliance rate captures the proportion of timely paid returns. Nil ling refers to rms that submit returns that indicate zero
taxable income in a given tax period. The observations re ect the number of tax lings in the period.
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4.2 Empirical Strategy

The primary objective is to assess the causal e ects of the tax amnesty programme on tax
compliance. In this setting, the programme was o ered to all rms with outstanding tax
liabilities, therefore, there was no random assignment to treatment. Some eligible rms
chose to participate while others did not, creating an endogenous problem due to self-
selection. To address this issue, | rst estimate the intent-to-treat (ITT) e ect using a
matched di erence in di erence (DID) approach. Matching is based on rms' observable
characteristics before the announcement of the programme in December 2016. This is to
avoid contamination from anticipatory behaviour and ensure that matching re ects pre-
treatment similarities among rms. The ITT estimate captures the impact of being o ered
the tax amnesty on compliance, regardless of actual participation.

| employ the coarsened exact matching (CEM) procedure. This is because rms eligible
for the tax amnesty programme might be di erent from ineligible rms. Therefore, a simple
comparison between eligible and ineligible rms may lead to bias results. The CEM involves
temporary coarsening or categorising pre-treatment variables into meaningful number of
bins or groups. This creates unique observations within the coarsened data, and then exact
matches are made (Blackwell et al., 2009). This is to ensure that the comparison between
eligible and ineligible rms is purely based on their baseline characteristics. The binning
strategy ensures the trade-o between matching precision and returning enough matched
observations (lacus et al., 2012). This allows us to construct a more balanced sample for
our analysis, thereby increasing the credibility of our causal inference.

| match the rms on the basis of sector, province, nil lef, ler type 7, rm age® and rm
siz€. Section A.1 in Appendix A shows the CEM results, and Figure 2 depicts the averages
in the pre-periods over time for the variables, declared sales, and taxes paid. The dashed

6The variable nil ler is a binary indicator equal to one if a rm submitted a nil return (i.e., reported
zero sales or zero tax liability) for a tax period, and zero otherwise.

"The variable ler type distinguishes rms based on their ling and payment behaviour: (1) True nil
lers | rms that led nil returns and made no tax payments; (2)  Nil lers who paid | rms that led
nil returns but made positive tax payments; and (3) Positive lers | rms that led returns reporting
positive liability.

8Firm age is calculated by subtracting the e ective date of registration with the tax authority and year
of observation

9Firm size is constructed by categorizing annual sales into ve groups to achieve balance and reduce
skewness in the dataset: (1) zero sales, (2) above 0 and up to 5,000, (3) above 5,000 and up to 25,000, (4)
above 25,000 and up to 100,000, and (5) above 100,000.
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lines represent the unmatched sample, whereas the solid lines show the averages for the
matched sample. The observed trends before December 2016 provide evidence supporting
the parallel trends assumption, which is crucial for causal estimation. After implementing
the matching procedure, | estimate the outcome variables using equation 6, incorporating
the weights obtained from the matching process.

log(yir)= ¢+ i+ 1(Di T+ " (6)

Where, y;; denotes the variable of interest for rmi at month t. The variable D; is a
binary indicator equal to 1 if rm i is eligible for the programme and O for the compliant
rms. T; is a time dummy that takes the value O in the pre-announcement period and 1
in the post period. The DID interaction term D; T, identi es the treatment e ect while

1 estimates the ITT e ect in our case.";; is the error term. The model also includes ;
and ; which are rm and time xed e ects respectively. The standard errors are clustered
at the rm level to account for within serial correlation and heteroskedasticity over time.
| then proceed to estimate the event study model presented in equation 7 using weights
obtained from the CEM procedure.

2()(9m9
log(yi) = k 1l[event time = 2016m12] 1[i = Eligible]+ i+ (+ "¢ (7)
k=2016m1

k62016 m12
Wherey; is the outcome of interest of rmi in month t. 1[i = Eligible] is an indicator
where a rm is eligible for a tax amnesty programme. ¢ are the coe cients of interest,
while ; and ; are rm and time xed e ects respectively.

To further understand our results, | go on to estimate the causal impact for the rms
that enrolled in the tax amnesty relative to those that did not enrol but were eligible. 1
interpret the estimates as the local average treatment e ects (LATE). Firms enrolled in the
tax amnesty programme at di erent times, therefore creating an heterogeneous adoption
of the policy over time. Estimation of equation 6 using a Two-Way Fixed E ects (TWFE)
estimator for our outcome variables in this context is not suitable. The TWFE relies
on several assumptions, including homogeneous treatment e ects and common treatment
timing. Many scholars have criticised the TWFE estimator in heterogeneous treatment
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e ects because it produces biased results (e.g. Wing et al., 2024; Sun and Abraham, 2021;
De Chaisemartin and d'Haultfoeuille, 2020; Goodman-Bacon, 2021; Borusyak and Jaravel,

2018). This is because the TWFE estimator averages over heterogeneous treatment e ects
when these e ects vary among groups of adopters of the policy, potentially misrepresenting

the true causal impact of the intervention.

| therefore employ the estimator by Callaway and Sant'Anna (2021), which allows to
use rms who have never been treated or not yet treated as the control group. | use the
never treated group who are the eligible non participants. These rms do not participate
in the programme at any point, therefore, providing a clean counterfactual to measure the
e ect of the amnesty on the enrolled rms relative to the non-participants. As shown from
Table 2, the means, standard deviations and medians are quite similar between the two
groups. The Callaway and Sant'Anna (2021) estimator enables doubly robust estimation.
| use a doubly robust estimator that combines outcome regression with inverse probability
weighting (IPW) to mitigate bias from confounding factors. The estimator produces more
aggregated treatment e ects, including the overall ATT, event-study estimates and group
or cohort speci c ATTs. The estimation procedure is presented as follows;

Yi = t+ t+x gt 1fGi = g;t gg+ Xge+ "t (8)
git

Where, G; indicates the period when rmi receives the treatment andG; = g;t gis
an indicator that equals 1 if rm i belongs to groupg and the time period is at or after
the group's treatment date. The coe cient 4. captures the treatment e ect for groupg
in period t, allowing for exible dynamics and heterogeneous responses across groups and
time. Xg4: represent a set of observed covariates that may in uence the outcome. This
framework enables the estimation not only of the average treatment e ect on treated but
also the dynamic path of treatment e ects over time, shedding light on the impacts of the
tax amnesty programme.
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Figure 2. Coarsened exact matching means

(a) Declared sales (b) Taxes paid

Notes: This gure plots the raw means of observable rm characteristics di erentiated by treatment and matching status.
The dashed blue line depicts unmatched treated rms that are eligible for the tax amnesty programme. The solid blue line
depicts matched treated rms. The small dashed red line depicts the matched control rms that were never eligible and the
solid red line shows the unmatched control rms. Firms are matched on sector, province, nil ler status, size and age.

5 Empirical Results

This section implements the empirical strategy using the tax administrative data to estimate
the e ects of the programme. The analysis focuses on on-time ling, on-time payment,
reported sales, and taxes actually paid, and concludes with a cost bene t assessment of the
programme.

5.1 Intent to treat e ect

| begin the analysis by estimating the intent-to-treat (ITT) e ect, which captures the
average e ect of being eligible for the amnesty regardless of actual participation. This
approach is important because it allows capturing the broader e ect of the policy on the
eligible rms, rather than just analysing those self-selected into participation. By doing so,
it mitigate the concerns of endogeneity that may arise from self-selection bias. Therefore,
treated rms are those eligible for the amnesty regardless of whether they participated,
while the comparison group consists of compliant rms that were never eligible. | use
equation 6 to estimate the ITT and equation 7 to plot the event study.

Before the actual implementation of the programme, the government announced its
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intention. Therefore, to account for potential anticipatory behaviour, | treat the announce-
ment date as the start of the treatment period. The three vertical dashed lines in the event
study plots mark key events. The rst indicates the tax amnesty announcement, which was
made in December 2016, marking the beginning of the treatment to account for anticipatory
e ects. The second marks the commencement of the amnesty programme in April 2017,
and the third indicates its conclusion in September 2017.

For the binary compliance variables, which are on-time ling and on-time payment
compliance, the ITT cannot be computed. This is because for the compliant group, their
pre-period compliance is uniformly 100 percent, leaving no pre-treatment variation. This is
shown in Figure 3, which illustrates the evolution of the on-time ling and on-time payment
compliance behaviour of the eligible and compliant rms. The graphical evidence provides
interesting insights. It shows that, both on-time ling and on-time payment compliance
among the compliant group decline during and after the amnesty period. This pattern is
observed in previous studies (e.g., Alm et al., 2009; Canavire-Bacarreza et al., 2023), which
document a similar behaviour pattern among compliant rms. This suggests that compliant
rms may reduce their intrinsic motivation to comply, because they may perceive non-
compliant rms as being rewarded, thereby lowering their tax morale. While the descriptive
evidence points to a decline in compliance for the compliant group, the absence of a valid
counterfactual for ITT estimation means that strong causal claims about the amnesty's
impact on on-time ling and on-time payment behaviour cannot be made.

Figure 3: On-time ling and On-time payment

(a) On-time ling (b) On-time payment

Notes: This gure shows the on-time ling and on-time payment behaviour over time. Panel (a) presents the average ling
compliance rate for rms that were eligible to participate in the tax amnesty and those that were not eligible due to being
compliant, while Panel (b) displays the payment compliance rate.
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Reported sales: In estimating the overall dynamic impact of the tax amnesty on re-
ported sales, | present ITT estimates for both the extensive and intensive margin results.
This is because the dataset contains a large proportion of nil ling as shown in Table 2.
Therefore, estimating the impact on reported sales requires distinguishing between patrtici-
pation at the extensive margin and the behavioural responses at the intensive margin. The
analysis is done separately for the full sample that includes nil ling (zero payments) and
a restricted sample that only includes positive payments. The extensive margin re ects
the movement of reporting from zero to positive, while the intensive margin, changes in
the level of reported sales among rms that consistently report positive amounts. This
decomposition provides a clearer mechanism through which the amnesty in uences rm
behaviour.

Figure 4 presents the causal estimates of being o ered a tax amnesty on reported sales.
| observe a clear positive e ect on the extensive margin of the programme's impact. The
positive e ect is observed even after the amnesty ends. This behaviour may re ect several
factors. Eligible rms might have anticipated increased enforcement following the amnesty
and adjusted their reporting behaviour. In other cases, the amnesty encouraged previously
inactive or nil ling rms to begin reporting sales, thereby expanding the e ective tax
net. In contrast, I nd no impact on the intensive margin. Most coe cients are negative
and insigni cant, suggesting that the amnesty did not meaningfully alter the reporting
behaviour of rms that were already declaring positive sales. Thus, while the amnesty
increased participation in the reporting system, it did not alter reporting intensity among
the eligible rms.

Table 3 complements these graphical results by presenting the causal estimates across
four alternatives speci cations for the extensive and intensive margins. Column (1) reports
estimates without xed e ects. Columns (2)-(3) sequentially introduce time and rm xed
e ects. Column (4) includes both time and rm xed e ects. Based on the preferred spec-

i cation in columns (3) and (4) for the extensive margin, the estimates show that being
o ered a tax amnesty programme leads to a statistically signi cant increase in switching
from zero to positive sales declaration by eligible rms relative to non-eligible rms. This

e ect ranges from 17.0 percent to 17.9 percent. For the intensive margin, across all speci-
cations coe cients are negative and statistically insigni cant, implying that there was no
meaningful increase in reported sales by the eligible rms relative to the compliant rms.
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Figure 4: E ects on Reported Sales

(a) Extensive margin (b) Intensive margin

Notes: This gure plots the ¢ coe cients estimated from equation (7) clustered at the individual rm level. The vertical
bars around the estimates show the 95% con dence intervals. The rst dashed line marks the announcement date, the second
dashed line marks when the tax amnesty starts, and the last dashed line marks when the amnesty ends.

Table 3: E ect of being o ered tax amnesty on declared sales

Full sample Restricted sample
Extensive Margin Intensive Margin
(1) (2) ©)) (4) (1) (2 ) (4)

Sales Sales Sales Sales Sales Sales Sales Sales
Post O Eligible -0.128 -0.145 0.170 0.179 -0.052 -0.058 -0.070 -0.072

(0.133) (0.133) (0.056) (0.056) (0.125) (0.127) (0.092) (0.092)
Month FE No Yes No Yes No Yes No Yes
Firm FE No No Yes Yes No No Yes Yes

Observations 1,604,249 1,604,249 1,604,249 1,604,249 227,379 227,379 225,108 225,108

Notes: The dependent variable is the log of declared sales. Columns (1)-(4) show impact estimates of being o ered a tax
amnesty on declared sales. Column (1) uses the reform variable, which includes all after-treatment months. Column (2)
adds rm xed e ects. Column (3) presents estimates with return month e ects. Column (4) presents estimates with all

xed e ects. Robust standard errors are clustered at the rm level in parentheses. p< 01, p< 0:05 p < 0:01.

Actual taxes paid: Figure 5 visualises the dynamic impact of being o ered a tax
amnesty on actual taxes paid on the extensive and intensive margin. In all panels, the
pre-treatment coe cients are not signi cantly di erent from zero, and this indicates that
the parallel trends assumption holds. The results show a strong and persistent response at
the extensive margin, suggesting that previously non-paying rms began making payments.
This pattern re ects a shift from zero to positive payments among eligible rms relative
to the compliant rms. This behaviour is consistent with rms taking advantage of the
amnesty to regularise their tax a airs at lower cost, bene ting from the removal of penalties
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and reduced enforcement pressure. Importantly, the increase in aggregate taxes is due to
more rms paying rather than higher payments per rm, which is captured by the intensive
margin.

In contrast, on the intensive margin, I nd no meaningful improvements in the level of
tax payments, either in the short or medium term. This indicates that while eligibility for
the amnesty stimulated an increase in the number of rms making a payment, it did not
lead to increases in the actual amounts paid by the rms. A plausible explanation is that
since the programme primarily o ered penalty and interest relief rather than altering rms'
underlying tax liabilities, there could have been minimal incentive for rms to expand their
obligations beyond existing levels. Moreover, many of the rms that began paying after the
amnesty reported relatively small sales values, which limits the scope for any substantial
increase in tax payments at the intensive margin.

Figure 5: E ects on Actual Taxes Paid

(a) Extensive margin (b) Intensive margin

Notes: This gure plots the | coe cients estimated from equation (7) clustered at the individual rm level. The vertical
bars around the estimates show the 95% con dence intervals. The rst dashed line marks the announcement date, the second
dashed line marks when the tax amnesty starts, and the last dashed line marks when the amnesty ends.

The results presented in Table 4 are consistent with the dynamic impacts above. Mere
eligibility leads to a statistically signi cant increase of 16.5 percent in taxes paid on the
extensive margin. The increase re ects the e ect of eligibility on rms that switched from
zero to positive payments. While on the intensive margin all the coe cients are negative
and insigni cant, implying no signi cant increase in the actual taxes paid.
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Table 4: E ect of being o ered tax amnesty on taxes paid

Full sample Restricted sample
Extensive Margin Intensive Margin

@ ) (©) (4) @ ) ®3) (4)

Taxes paid Taxes paid Taxes paid Taxes paid Taxes paid Taxes paid Taxes paid Taxes paid

Post O Eligible -0.014 -0.027 0.165 0.165 -0.062 -0.073 -0.194 -0.197
(0.083) (0.084) (0.037) (0.037) (0.172) (0.172) (0.144) (0.145)

Month FE No Yes No Yes No Yes No Yes

Firm FE No No Yes Yes No No Yes Yes

Observations 1,604,249 1,604,249 1,604,249 1,604,249 253,114 253,114 249,672 249,672

Notes: The dependent variable is the log of actual taxes paid. Columns (1)-(4) show impact estimates of being o ered a
tax amnesty on actual taxes paid. Column (1) uses the reform variable, which includes all after-treatment months. Column
(2) adds time xed e ects. Column (3) presents estimates with rm xed e ects. Column (4) presents estimates with all
xed e ects. Robust standard errors are clustered at the rm level in parentheses. p< 01, p< 005, p < 0:01.

5.2 Local average treatment e ects

To further understand the results, | analyse the impact of the tax amnesty on those who
enrolled in the programme as the treated group, with those who were eligible but did not
take up the o er as the control group. The causal estimation is done using equation 8, which
accounts for heterogeneity arising from di erences in the timing of programme take-up. |
interpret these estimates as the local average treatment e ect (LATE).

On-time ling: Figure 6 shows the e ect of the programme on on-time ling com-
pliance. Panel (a) presents the trends in on-time ling compliance over time. Before the
announcement of the programme, both groups follow a similar trend, although at di erent
levels. The on-time ling compliance level for the control group is higher than that of
the treated group. Following the announcement and implementation of the programme,
on-time ling compliance among the treated group increase sharply and remain relatively
stable thereafter. In contrast, the control group also exhibits an increase in the ling com-
pliance levels during the announcement and amnesty periods, but the most substantial
improvement occurs in the period after the amnesty.

Panel (b) shows the 4 coe cients from the di erence in di erence estimates. The pre-
treatment coe cients are close to zero and statistically insigni cant, con rming the validity
of the parallel trend assumption. The estimates rise sharply during the announcement and
amnesty periods, before gradually declining in the post period. On-time ling increases by
as much as 35.7 percent at the peak, but the e ect diminishes thereafter, with compliance
gains reducing to about 6.8 percent by the end of the second year after the programme.
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The overall average e ect of treatment on the treated, presented in Table 5, implies that
rms participating in the amnesty increase on-time ling by between 16.6 and 18.8 percent
relative to similar non-participating rms. The temporary nature of the e ect suggests that
rms may have viewed the programme as a one-o opportunity rather than a lasting shift

in compliance norms, underscoring the limitations of tax amnesties as standalone policy
tools. This pattern is consistent with ndings in other contexts, where amnesties boost
compliance in the short term, but show limited persistence once the programme ends (e.g.
Alm and Beck, 1993; Torgler and Schaltegger, 2005; Le Borgne and Baer, 2008).

Figure 6: E ect of tax amnesty on on-time ling

(a) On-time ling (b) Di erence-in-Di erence estimates

Note: This gure shows the e ect of the tax amnesty on on-time ling compliance. Panel (a) presents the raw average ling
compliance rate for rms by treatment status, while panel (b) displays the di erence-in-di erences estimates from equation
(8) after controlling for rm-level characteristics.

Table 5: On-time ling: Average Treatment E ect on Treated (ATT)

1) (2)
Without controls With controls
On-time ling 0.188 0.166
(0.005) (0.004)
Observations 1,965,193 1,965,193

Notes: Column 1 reports the ATT without covariates, while Column

2 reports the ATT controlling for rm-level characteristics. The ATT

is estimated using Callaway and Sant'Anna (2021) CS-DID. The dier-

ence in ATT re ects the adjustment for observable confounders between
treated and control rms. Robust standard errors are clustered at the
rm level in parentheses. * p< 0:1, * p< 0:05, ** p< 0:01.

On-time payment:  Figure 7 visualises the e ect of the tax amnesty programme on on-
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time payment compliance. Panel (a) shows the evolution of on-time payment compliance
for treated and untreated rms. Before the announcement, both groups exhibit similar
compliance patterns. On-time ling compliance sharply decreases during the announcement
period, followed by an improvement during the implementation period, with treated rms
temporarily exhibiting higher on-time payment compliance levels towards the end of the
programme. However, this improvement is short-lived, as on-time payment compliance
among the treated rms gradually aligns with the control group in the post-amnesty period.

Panel (b) displays the di erence-in-di erences estimates for on-time payment compli-
ance. All pre-treatment coe cients are small and statistically insigni cant, indicating that
the parallel trends assumption holds. In the post-treatment period, most estimates are
small, with some negative and statistically insigni cant. As shown by the estimated ATTs
in Table 6, I nd that the programme does not improve on-time payment compliance among
the treated rms relative to untreated rms. While the programme appears to encourage
rms to regularise their tax ling, it does not enhance timely payments, likely due to lim-
ited enforcement after the programme. Additionally, persistent liquidity constraints among
rms and the absence of strong deterrence mechanisms may have limited the e ectiveness
of the amnesty in improving on-time payments. It is also possible that rms interpreted the
amnesty as a signal of future leniency, reducing the perceived cost of delaying payments.

Figure 7: E ect of tax amnesty on on-time payment

(a) On-time payment (b) Di erence-in-Di erence estimates

Note: This gure shows the e ect of the tax amnesty on on-time payment compliance. Panel (a) presents the raw average
payment compliance for rms that led a positive return and nil lers who made a payment by treatment status. Panel (b)
displays the di erence-in-di erences estimates from equation (8) after controlling for rm-level characteristics.
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Table 6: On-time Payment: Average Treatment E ect on Treated (ATT)

(1) (2
Without controls With controls
On-time payment -0.015 -0.007
(0.008) (0.008)
Observations 514,295 514,295

Notes: Column 1 reports the ATT without covariates, while Column 2 re-
ports the ATT controlling for rm-level characteristics. The ATT is esti-
mated using Callaway and Sant'Anna (2021) CS-DID. The di erence in ATT
re ects the adjustment for observable confounders between treated and con-
trol rms. Robust standard errors are clustered at the rm level in parenthe-
ses. *p< 0:1, * p< 0:05, ** p< 0:01.

Reported sales: The e ects of the programme on reported sales are examined on both
the extensive and intensive margins. Figure 8, presents the results for the extensive margin.
Panel (a) plots all sales declarations, including both zero and positive amounts, allowing
for a clear visualisation of shifts from zero to positive reporting within rms. Both treated
and control rms exhibit an upward trend in reported sales over time, with control group
consistently reporting higher sales levels. In the pre-treatment period, both groups exhibit
a similar pattern. During the amnesty period, the treated rms experience a sharp increase
in the likelihood of reporting positive sales. However, this improvement is short-lived in the
post amnesty period, as the reporting behaviour of treated rms slightly atten relative to
the control rms.

In panel (b), there is no evidence of violation of the parallel trends assumption, which
supports our identi cation strategy. The results show the programme leads to a sharp
rise in the likelihood that treated rms report positive sales, with the e ect peaking at
approximately 56.7 percent in the amnesty window. The estimated ATT, in Table 7, shows
that the programme increases the probability of declaring positive sales by 25.4 percent
relative to the control rms. However, consistent with the pattern observed in panel (a),
this improvement is short-lived. The e ects gradually dissipates after the programme. This
trajectory suggests that although the amnesty successfully induced previously nil reporting

rms to declare positive sales in the short run, the behavioural change did not persist into
the medium term.

Figure 9 presents the results of the intensive margin. The intensive margin estimates
show no corresponding improvement in the actual levels of reported sales among the treated
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Figure 8: E ect of tax amnesty on Reported Sales (Extensive margin)

(a) Sales (b) Di erence-in-Di erence estimates

Note: This gure shows the e ect of the tax amnesty on declared sales. Panel (a) presents the average declared sales over time
for the treated and control rms. Panel (b) displays the di erence-in-di erences estimates from equation (8) after controlling
for rm-level characteristics.

rms relative to control rms. Most of the coe cients are negative and statistically insignif-
icant, indicating that while the programme prompted some rms to begin declaring positive
sales, it did not induce sustained increases in the magnitude of those declarations. Most
rms may have reported small amounts just to appear compliant, rather than fully declaring
their true sales volumes. This divergence between the extensive and intensive margins un-
derscores the transient nature of the compliance response. Previous studies (e.g. Le Borgne
and Baer, 2008; Gil et al., 2023) similarly show that tax amnesties can induce short-term
compliance but may undermine long-term tax integrity if not accompanied by strong de-
terrence measures and enforcement. From a policy perspective, these ndings highlight
the need for complementary reforms in enforcement and institutional capacity to translate
short-term behavioural shifts into lasting improvements in tax compliance.

Actual taxes paid: Figure 10, presents the impact of the programme on the actual
taxes paid along the extensive margin, capturing the behaviour of rms that were previously
not paying taxes. Panel (a) shows the evolution over time for treated and control rms.
Treated rms exhibit a notable increase in the likehood of making positive payments during
the announcement and implementation of the programme, whereas control rms display a
relatively at trend. Panel (b) reports the causal estimates. These estimates peak shortly
after the programme begins, indicating a signi cant increase in the probability that treated
rms make more tax payments relative to the control group. This suggests that the tax
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Figure 9: E ect of tax amnesty on reported sales (Intensive margin)

(a) Sales (b) Di erence-in-Di erence estimates

Note: This gure shows the e ect of the tax amnesty on declared sales. Panel (a) presents the average declared sales over time
for the treated and control rms. Panel (b) displays the di erence-in-di erences estimates from equation (8) after controlling
for rm-level characteristics.

Table 7: Reported sales: Average Treatment E ect on Treated (ATT)

Extensive margin Intensive margin
Without controls With controls  Without controls  With controls
Actual taxes paid 0.250 0.254 -0.046 -0.029
(0.032) (0.032) (0.027) (0.026)
Observations 2,013,580 2,013,580 468,234 468,234

Notes: Column 1 reports the ATT without covariates, while Column 2 reports the ATT controlling for rm-level characteris-
tics. The ATT is estimated using Callaway and Sant'Anna (2021) CS-DID. The di erence in ATT re ects the adjustment for
observable confounders between treated and control rms. Robust standard errors are clustered at the rm level in parenthe-
ses. p< 01, p< 0:05, p < 0:01.

amnesty induced previously non paying rms to remit taxes. However, the e ect fades o
in the medium term, highlighting a lack of persistence in compliance.
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Figure 10: E ect of tax amnesty on taxes paid (Extensive margin)

(a) Paid taxes (b) Di erence-in-Di erence estimate

Note: This gure shows the e ect of the tax amnesty on actual taxes paid. Panel (a) presents the average taxes paid by rms
by treatment status for rms regardless of whether they made a payment or not. Panel (b) displays the di erence-in-di erences
estimates from equation (8) after controlling for rm-level characteristics.

For the intensive margin in Figure 11, the analysis focuses exclusively on rm observa-
tions with positive tax payments. Observations with nil ling are excluded. This margin,
therefore, captures how much rms pay, rather than whether they pay at all. Panel (a)
shows that treated rms demonstrate a sharper increase in taxes paid during the amnesty
compared to control rms. But this trend diminishes over time. Panel (b), which presents
the causal estimates, indicates that although tax payments improve during the amnesty
period, this e ect is short-lived. Across all speci cations in table 8, I nd that, instead
of increasing tax payments, treated rms reduce their tax payment by 8.2 percent to 9.3
percent relative to the control rms, highlighting the limited e ectiveness of the programme
in generating sustained improvements in actual tax compliance.
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Figure 11: Intensive margin: E ect of tax amnesty on taxes paid

(a) Paid taxes (b) Di erence-in-Di erence estimate

Note: This gure shows the e ect of the tax amnesty on actual taxes paid. Panel (a) presents the average taxes paid by
rms by treatment status for rms that led a positive return and nil lers who made a payment. Panel (b) displays the
di erence-in-di erences estimates from equation (8) after controlling for rm-level characteristics.

These ndings are consistent with previous studies (e.g., Alm et al., 2009; Canavire-
Bacarreza et al., 2023; Koch and Muller, 2024). Several potential explanations exist. Many
rms may respond to the programme by making immediate payments to avoid penalties,
but subsequently revert to their previous behaviour once the programme ends. Others may
view the amnesty as a one-time opportunity to have a clean slate rather than a signal
to permanently improve their compliance behaviour. In some cases, rms that continue
making sales may resort to declaring nil returns to avoid paying taxes. If a tax authority
does not strengthen audits or its enforcement after the amnesty, the behaviour gains are
not reinforced. Therefore, some rms may perceive the weak enforcement mechanism as an
opportunity to revert to pre-amnesty behaviour.

Overall, the tax amnesty generated short-term improvements among the treated group in
tax payments at both the extensive and intensive margins. Previously non paying rms were
temporarily encouraged to remit taxes thereby increasing the tax net. However, the e ects
did not persist and treated rms eventually paid less than the control rms at the intensive
margin. These results highlight the limited long-term e ectiveness of the programme in
sustaining actual tax compliance, emphasising the need for stronger enforcement measures
to reinforce compliance after an amnesty.
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Table 8: Taxes: Average Treatment E ect on Treated (ATT)

Extensive margin Intensive margin

Without controls With controls Without controls With controls

Actual taxes paid 0.155 0.157 -0.093 -0.082
(0.020) (0.020) (0.032) (0.032)
Observations 2,013,580 2,013,580 514,295 514,295

Notes: Column (1) reports the ATT without covariates, while Column (2) reports the ATT controlling for rm-level charac-
teristics. The ATT is estimated using Callaway and Sant'Anna (2021) CS-DID. The di erence in ATT re ects the adjustment
for observable confounders between treated and control rms. Robust standard errors are clustered at the rm level in paren-
theses. p< 0:1, p< 0:05, p < 0:01.

5.3 Heterogeneity Analysis

This section examines the heterogeneity of the treatment e ects across di erent rm char-
acteristics such as ling status (Positive or Nil ling), sector, location and rm size. This
provides a better understanding of the di erential responses to the policy intervention by
those who enrolled relative to the eligible non-participants. All the aggregated ATT results
for this section are presented in section A.2 of Appendix A.

Filing compliance : Figure 12 shows the dynamic estimates of the impact of the
amnesty on on-time ling compliance for positive and nil ling, comparing treated and
control rms. Panel (a) visualises the impact of the amnesty on positive ling. The results
indicate that treated rms experience a persistent improvement in on-time ling compliance
following the introduction of the programme. On-time ling compliance peaks at about
10 percent before tapering slightly. On average, the programme increases on-time ling
by 6.4 percent, and this e ect is sustained even two years after the programme. These
ndings suggest that the amnesty modestly enhances on-time ling compliance among
rms submitting positive returns.

In contrast, panel (b) shows that nil ling exhibits a markedly stronger response dur-
ing the amnesty period. On-time ling compliance rises sharply among the treated rms,
peaking at about 42.6 percent in the month preceding the end of the programme, before
gradually declining thereafter. This peak is substantially larger than that observed for pos-
itive ling, indicating that the amnesty has a pronounced e ect in encouraging previously
inactive rms to le. However, this e ect fades away, reaching about 6.9 percent two years
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after the programme. The subsequent gradual decline in compliance may re ect challenges
in sustaining compliance among nil lers.

Figure 12: On-time ling: Positive and Nil ling

(a) Positive ling (b) Nil ling

Note: This gure visualises the impact of the tax amnesty on ling compliance by non-nil and nil ling. Panels (a) and (b)
display the di erence-in-di erences estimates from equation (8) for positive and nil ling returns, respectively, after controlling
for rm-level characteristics.

These dynamics among positive and nil ling raise the question of whether similar dif-
ferences in responsiveness are also evident across sectors. Figure 13 presents the dynamic
e ects of the amnesty on on-time ling compliance by sector. The analysis focuses on
four sectors, Wholesale and Retail, Other Services, Construction, and Administrative and
Support Services, which together account for about 80 percent of all amnesty participants.
All four sectors display a similar compliance pattern, with sharp increases in on-time ling
levels during the amnesty period followed by gradual declines thereafter. This fading of
compliance implies that while the amnesty e ectively stimulates short-term improvements
in ling behaviour, sustaining these gains beyond the programme remains challenging across
sectors. Two years after the programme, the wholesale and retail, other services, construc-
tion, and administrative and support services record about 5.6 percent, 9.1 percent, 8.6
percent, and 7.4 percent in improved compliance, respectively. Overall, the results indi-
cate that the programme had a broadly consistent e ect across major sectors, leading to
moderate medium-term compliance gains.
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Figure 13: On-time ling compliance by sector

(a) Wholesale & Retail (b) Other Services

(c) Construction (d) Administration & Support Services

Notes: The gure shows the e ects of the amnesty programme on ling compliance by sector. The coe cients are estimated
from equation (8) by sectors after controlling for rm-level characteristics.

Figure 14 presents the estimated impact of the amnesty on on-time ling compliance by
province for Lusaka and the Copperbelt. The results indicate that the impact on on-time
ling is slightly higher in Lusaka than in the Copperbelt, although both display a similar
ling pattern over time. The decline in improved on-time ling is more pronounced in the
Copperbelt, where compliance remains about 5.8 percent two years after the amnesty, com-
pared to about 10 percent in Lusaka. This di erence may re ect the higher concentration
of businesses or more intensive compliance monitoring in Lusaka, which could contribute
to more sustainable e ects of the amnesty relative to the Copperbelt.
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Figure 14: E ect of tax amnesty on on-time ling by Province

(a) Lusaka (b) Copperbelt

Note: This gure plots the e ect of the tax amnesty on ling compliance by province. Panels (a) and (b) display the di erence-
in-di erences estimates from equation (8) for Lusaka and Copperbelt provinces, respectively, after controlling for rm-level
characteristics.

| also explore the heterogeneous e ects by rm size based on ZRA's classi cation sys-
tem'°. Figure 15 shows the e ects by rm size for both small and medium-sized rms. The
results suggest that the programme had a higher impact on on-time ling for the small
rms in the short run than for the medium-sized rms. For small rms, the e ect peaks
at approximately 36.9 percent during the amnesty window before gradually dissipating to
around 7 percent in the medium term. In contrast, the impact for medium-sized rms
remains relatively modest and stable, averaging about 4.9 percent over both the short and
medium term.

The response among small rms re ects several factors. Small rms typically face higher
marginal compliance costs relative to their revenue, operate with more constrained liquidity,
and have less formalised administrative systems, making them sensitive to short-term in-
centives. Medium-sized rms, by contrast, often have more established reporting processes
and greater internal capacity to manage compliance, which dampens their responsiveness
to temporary policy interventions. Therefore, small rms are more likely to adjust their
ling behaviour in response to immediate incentives.

10Under the ZRA framework, rms with annual turnover below ZMK 200,000 are classi ed as small,
whereas those with turnover between ZMK 200,001 and ZMK 800,000 fall into the medium-sized category.
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Figure 15: E ect of tax amnesty on on-time ling by rm size

Note: This gure plots the e ect of the tax amnesty on on-time ling compliance by rm size. The di erence-in-di erences
estimates are estimated from equation (8) for small and medium sized rms, respectively, after controlling for rm-level
characteristics.

On-time payment : Figure 16 presents the impact of the amnesty on on-time payment.
Across most sectors, the dynamic treatment e ects are small and negative, indicating that
participation in the tax amnesty is associated with a slight reduction in on-time payments.
Speci cally, in the wholesale and retail sector, the overall e ect ranges from negative 1.7
percent to 1.8 percent and is statistically signi cant at the 10 percent level. This suggests
a modest decline in timely payment among the treated rms. In the other three sectors,
the e ects are statistically insigni cant, indicating no clear evidence of an e ect. Fig-
ure 17 shows that in Lusaka province, the tax amnesty has no meaningful e ect on on-time
payments, while in the Copperbelt province, treated rms are less likely to make timely
payments after the amnesty. We also nd no evidence of improvement in on-time payment
by rm size as shown in gure 18. Overall, these results suggest that the tax amnesty
did not improve on-time payment behaviour and may slightly have reduced compliance in
certain sectors and provinces.
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Figure 16: E ect of tax amnesty on on-time payment by sector

(a) Wholesale & Retalil (b) Other Services

(c) Construction (d) Administration & Support Services

Note: This gure displays the e ects of the tax amnesty on payment compliance by sector. The coe cients are estimated
from equation (8) by sectorsafter controlling for rm-level characteristics.

Figure 17: E ect of tax amnesty on on-time payment by province

(a) Lusaka (b) Copperbelt

Notes: This gure displays the e ects of the tax amnesty on payment compliance by province. The coe cients are estimated
from equation (8)after controlling for rm-level characteristics.
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Figure 18: E ect of tax amnesty on on-time payment by rm size

Note: This gure plots the e ect of the tax amnesty on on-time payment compliance by rm size. The di erence-in-di erences
estimates are estimated from equation (8) for small and medium sized rms, respectively, after controlling for rm-level
characteristics.

Reported Sales : Figure 19 shows the sectoral impacts of the tax amnesty on declared
sales at the extensive margin. Panel (a) depicts the response for the wholesale and retalil
sector, where the likelihood of making a positive sales declaration increases sharply follow-
ing the programme, with the e ect peaking at around 60 percent. This indicates that a
substantial share of rms that previously led zero sales began declaring positive amounts.
However, this response is short-lived, as the likelihood of a positive declaration declines
over time and eventually becomes negative and insigni cant. A similar pattern is observed
in the other services sector, shown in panel (b). Although the e ect also weakens with
time, a modest portion of the increase in the likelihood of positive declaration persists to-
ward the end of the second year after the programme. In contrast, the construction or the
administrative and support services sectors show no statistically signi cant changes in the
likelihood of making a positive sales declaration as reported in table A11 in Appendix A.
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Figure 19: E ect of tax amnesty on declared sales by sector

(a) Wholesale & Retail (b) Other Services

(c) Construction (d) Administration & Support Services

Notes: This gure displays the e ects of the tax amnesty on declared sales by sector. The coe cients are estimated from
equation (8) after controlling for rm-level characteristics.

The provincial analysis provides further nuance to these ndings. Across all the provinces
depicted in Figure 20, the likelihood of making a positive sales declaration increases signi -
cantly in Lusaka and the Copperbelt, where the e ects are estimated at around 25 percent
and 22 percent, respectively, as reported in Table A1l in Appendix A. These pattern re-
ects di erences in economic activities, with Lusaka being the capital and commercial hub,
while the Copperbelt is the industrial and mining province. Figure 21 further shows that
both small and medium-sized rms report higher sales in the short term following the
amnesty, although the e ect dissipates over time and is more pronounced for smaller rms.
In the medium term, medium-sized rms exhibit a higher likelihood of making positive
sales reporting than smaller rms.
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Figure 20: E ect of tax amnesty on declared sales by province

(a) Lusaka (b) Copperbelt

Notes: This gure displays the e ects of the tax amnesty on declared sales by province. The coe cients are estimated from
equation (8) after controlling for rm-level characteristics.

Figure 21: E ect of tax amnesty on declared sales by rm size

Notes: This gure displays the e ects of the tax amnesty on declared sales by rm size. The coe cients are estimated from
equation (8) after controlling for rm-level characteristics.

Taxes paid : Figure 22 shows the impact of the tax amnesty on actual taxes paid
by sector on the intensive margin. Contrary to the e ects on declared sales presented in
Figure 19 above, the results indicate that the amnesty is associated with small and, in most
cases, negative changes in actual taxes paid. In the wholesale and retail sector, actual taxes
paid decline by about 7 to 8 percent, while the other services sector experiences a larger
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decrease of about 15 to 16 percent, both statistically signi cant at conventional levels.
The construction, and administrative and support services sectors show no statistically
signi cant change in taxes paid, suggesting that the amnesty does not substantially alter
their tax payments in these sectors. At the provincial level, as shown in Figure 23, taxes paid
fall signi cantly in Lusaka by about 18 to 19 percent, whereas the e ect in the Copperbelt
is small and statistically insigni cant. Figure 24, shows that the short term improvement
in actual taxes paid during the amnesty period were driven by smaller rms compared to
medium-sized rms, although the e ects dissipates over time.

These ndings suggest that while the tax amnesty temporarily boosts declared sales in
some sectors, it does not translate into higher actual tax payments overall. This divergence
highlights the limits of amnesties in improving revenue mobilisation on the intensive margin,
particularly beyond the immediate amnesty period.

Figure 22: E ect of tax amnesty on paid taxes by sector (Intensive margin)

(a) Wholesale & Retall (b) Other Services

(c) Construction (d) Administration & Support Services

Notes: The gure displays the di erence-in-di erences estimates from equation (8) after controlling for rm-level character-
istics.
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Figure 23: E ect of tax amnesty on paid taxes by province (Intensive margin)

(a) Lusaka (b) Copperbelt

Notes: The gure displays the di erence-in-di erences estimates from equation (8) after controlling for rm-level character-
istics.

Figure 24:. E ect of tax amnesty on paid taxes by rm size (Intensive margin)

Notes: The gure displays the di erence-in-di erences estimates from equation (8) after controlling for rm-level character-
istics.

5.4 Robustness checks

In this section, | examine the robustness of the baseline results when prior assumptions
change. The purpose is to ensure that the estimated e ects of the tax amnesty programme
are consistent and not driven by pre-existing trends. | conduct a placebo test by assigning
a ctitious amnesty period before the actual programme. Speci cally, | shift the amnesty
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period to run from July 2016 to October 2016 and use July 2016 as the placebo treatment
date.

Table 9 presents the results of the placebo test on the e ect of being o ered a tax amnesty
on declared sales for extensive and intensive margins. The estimates closely resemble the
baseline results, con rming that eligibility for the amnesty programme is associated with
a positive e ect on reported sales on the extensive margin and no e ect on the intensive
margin. Similarly, for actual taxes paid, the placebo estimates in table 10 are positive and
statistically signi cant for the extensive margin, and negative and statistically insigni cant
for the intensive margin, consistent with the baseline ndings. Overall, the robustness
checks on the ITT lend credibility to the main results.

Table 9: Placebo test: E ect of being o ered tax amnesty on declared sales

Full sample Restricted sample
Extensive margin Intensive margin
(1) (2) ©) (4) (1) 2 ) (4)
Sales Sales Sales Sales Sales Sales Sales Sales
Post O Eligible -0.221 -0.234 0.153 0.161 -0.054 -0.055 -0.044 -0.048
(0.154) (0.154) (0.057) (0.057) (0.114) (0.114) (0.065) (0.063)
Month FE No Yes No Yes No Yes No Yes
Firm FE No No Yes Yes No No Yes Yes

Observations 1,604,249 1,604,249 1,604,249 1,604,249 227,379 227,379 225,108 225,108

Notes: The table reports the OLS regression results of the placebo test for the extensive and intensive-margin outcome, de-
clared sales. Columns (1)-(4) show impact estimates of being o ered a tax amnesty on actual taxes paid. Column (1) uses
the reform variable, which includes all after-treatment months. Column (2) adds rm xed e ects. Column (3) presents
estimates with return month e ects. Column (4) presents estimates with all xed e ects. Robust standard errors are clus-
tered at the rm level in parentheses. p < 0:1, p < 0:05, p < 0:01.

44



Table 10: Placebo test: E ect of being o ered tax amnesty on taxes paid

Full sample Restricted sample
Extensive margin Intensive margin

@ ) (©) (4) @ ) ®3) (4)

Taxes paid Taxes paid Taxes paid Taxes paid Taxes paid Taxes paid Taxes paid Taxes paid

Post O Eligible -0.014 -0.027 0.165 0.165 -0.062 -0.073 -0.194 -0.197
(0.083) (0.084) (0.037) (0.037) (0.172) (0.172) (0.144) (0.145)

Month FE No Yes No Yes No Yes No Yes

Firm FE No No Yes Yes No No Yes Yes

Observations 1,604,249 1,604,249 1,604,249 1,604,249 253,114 253,114 249,672 249,672

Notes: The table reports the OLS regression results of the placebo test for our extensive and intensive-margin outcome,
actual taxes paid. Columns (1)-(4) show impact estimates of being o ered a tax amnesty on actual taxes paid. Column
(1) uses the reform variable, which includes all after-treatment months. Column (2) adds rm xed e ects. Column (3)
presents estimates with return month e ects. Column (4) presents estimates with all xed e ects. Robust standard errors
are clustered at the rm level in parentheses. p< 01, p< 0:05, p < 0:01.

Next | verify that the results for the local average treatment e ect (LATE) estimates
are consistent and not driven by pre-existing trends. In section A.3 in Appendix A, the
placebo results are presented for both our extensive and intensive margin outcomes. Al-
though the magnitude of the coe cients reduces, the results remain consistent with the
baseline ndings. Overall, these robustness checks conrm that the estimated e ects of
the tax amnesty programme are not driven by pre-existing trends or model choice. The
placebo tests on both the ITT and LATE estimates yield consistent results to the baseline,
reinforcing the credibility of the main ndings.

5.5 Cost-benet analysis of the tax amnesty

In this section, | perform a back-of-the-envelope cost-bene t calculation for the programme
using turnover tax data. The objective is to assess whether the revenue gains generated
by the amnesty outweigh the scal cost of penalties and interest that were waived. While
this analysis treats the waived amounts as a scal cost, it is important to recognise that,
in practice, many of the penalties may have been largely unenforceable due to limited
administrative capacity. From a policy perspective, these liabilities may already have been
considered sunk by the tax authority, with the amnesty instead designed to generate an
immediate revenue in ow and re-engage noncompliant taxpayers into the tax system.

The analysis leverages the average intensive margin ATT estimates, which re ect the
actual taxes paid by the treated rms during the amnesty period. To quantify the scal
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cost, | recalculate the penalties and interest that would have accrued on all late returns led

or paid in the amnesty period but exclude returns that were due in the same period, and
aggregate to obtain the total waived amount. Using the average ATT estimate, | construct

a counterfactual scenario of how revenue would have been collected in the absence of the
programme. This allows the computation of the incremental revenue attributable to the
amnesty and assess whether it was su cient to o set the substantial cost of the waivers.
The counterfactual revenue is computed as follows;

la

| =
v 1+ATT intensive

Wherel 4 is the counterfactual revenue without the amnesty, , is the revenue collected
during the amnesty andAT T ensive IS the average ATT in the amnesty period. The for-
mulation e ectively removes the treatment e ect to approximate the no-amnesty scenario.
Therefore, the di erence between actual and counterfactual revenue provides an estimate
of the revenue gain attributed to the amnesty.

Table 11 shows the results of the cost-bene t analysis. The total turnover tax collected
during the amnesty from the treated rms amount to approximately ZMK 22.3 million (
USD 883000). The estimated waived penalties and interest amounts to ZMK 1.14 billion
( USD 435 million). After netting out the costs from the revenue gain, the results indicate
a net scal loss of approximately ZMK 1.13 billion (  USD 434 million). The bene t-cost
ratio (BCR), computed as the ratio of the revenue gain to waiver cost, is 0.001, implying
that each kwacha of cost generated about 1 ngwee in revenue. This extremely low BCR
highlights the limited scal return of the programme and reinforces the conclusion that the
amnesty was a nancially ine cient intervention. This nding is consistent with Le Borgne
and Baer (2008), who argue that tax amnesties tend to be scally costly, often yielding
limited net revenue bene ts.

However, interpreting these results through the lens of administrative capacity provides
additional context. If a large share of penalties and interest were unlikely to be collected
under normal enforcement, the e ective scal cost faced by the tax authority may have
been considerably lower than the accounting cost reported here. Interpreted in this light,
the amnesty appears to have functioned as a liquidity enhancing measure rather than a
revenue maximising policy, enabling the authority to secure immediate tax payments from
outstanding liabilities.
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Overall, the evidence indicates that the 2017 tax amnesty programme was not nancially
self sustaining in accounting terms but may have been rational within low capacity enforce-
ment environment. Despite short-term improvements in compliance observed, the scal
cost associated with the penalty and interest waivers far exceeded the tax revenue gains
realised during the amnesty period. These results indicate that most taxes would have been
collected through normal enforcement even without the amnesty, and the small incremental
revenue of ZMK 1.3 million ( USD 48 500) from the programme came at an enormous
scal cost. This additional revenue would still have been collected from stricter enforcement
rather than a tax amnesty. Furthermore, the ndings imply that the programme functioned
more as a temporary compliance stimulus rather than a revenue enhancing intervention.

From a policy perspective, these nding suggest future programmes should be comple-
mented by stronger, sustainable enforcement and targeted compliance strategies. Combin-

ing amnesties with post-amnesty enforcement may strength the scal bargain and enhance
the long-term legitimacy of the tax system.

Table 11: Cost-bene t analysis

Description Amount (ZMK)
Taxes collected during amnesty 22,344,450
Estimated revenue without amnesty 21,073,706
Revenue gain due to amnesty 1,270,744
Waived penalties and interest 1,140,252,928
Net bene t (Revenue gain { Waivers) | -1,138,982,184
Bene t{Cost Ratio (BCR) 0.001

Notes: Authors' own elaboration based on the turnover tax data from
Zambia Revenue Authority.

5.5.1 Sensitivity analysis

To assess the robustness of the cost-bene t analysis, a sensitivity analysis is conducted. The
analysis considers variation in the ATT, using the lower and upper 95% con dence interval
bounds of the intensive margin ATT to generate conservative and optimistic counterfactual
revenue scenarios. | also consider partial waivers, assuming only 50% of penalties and
interest were waived, to examine the e ect of lower scal costs on the net bene t.
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Table 12 shows that across all scenarios, the net scal bene t remains negative, and the
benet cost ratio (BCR) is well below one. Even under the most optimistic ATT scenatrio,
the incremental revenue generated by the programme does not o set the cost of waivers.
This con rms that the amnesty was scally ine cient for the turnover tax regime, and
short-term improvements in tax payments were outweighed by substantial costs.

Table 12: Sensitivity analysis of CBA under alternative assumptions

Scenario ATT Waived penalties Revenue gain Net bene t BCR

Lower ATT -0.120 1,140,252,928 -3,051,982 -1,143,304,910 -0.0027

Upper ATT 0.241 1,140,252,928 4,338,341 -1,135,914,587| 0.0038
Partial waivers | 0.0603 570,126,464 1,275,962 -566,248,502 | 0.0022

Notes: Authors' own elaboration based on the turnover tax data from Zambia Revenue Authority.

6 Conclusion

This paper examines the impact of a tax amnesty programme on compliance in a developing
country, Zambia. The programme was implemented in 2017 targeting all non-compliant
rms to regularise their tax liabilities. Using tax administrative data, | analyse the impact of
the programme on multiple compliance outcomes, namely on-time ling, on-time payment,
declared sales, and actual taxes paid on small and medium-sized rms. Then | examine
the costs and bene ts of the programme to determine the net scal bene t. By examining
multiple compliance outcomes, the study provides a more nuanced account of behavioural
responses to amnesties than has previously been available for low-income countries.

The rst set of results concerns how the programme a ected rms based solely on their
eligibility. On the extensive margin, | nd that mere eligibility for the amnesty programme
induced a 17 to 17.9 percent increase in the probability that eligible rms switched from zero
to positive sales declaration relative to compliant rms. This suggests that the programme
successfully encouraged nil reporting eligible rms to begin reporting positive sales. On
the intensive margin, however, there is no meaningful evidence that eligibility increased the
magnitude of reported sales.

To further assess how the programme may have in uenced payment compliance, | again
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evaluate both extensive and intensive margins. The extensive margin results show that the
amnesty increased the probability of eligible rms in making a payment by 16.5 percent,
suggesting that the programme brought previously underreporting rms into the tax net.
In contrast, intensive margin estimates provide no evidence that the programme raised the
level of tax payments among the eligible rms relative to compliant rms. For the binary
compliance outcomes, on-time ling and on-time payment compliance, ITT estimates were
not performed because of a lack of pre-treatment variation between the eligible and com-
pliant rms. However, the descriptive evidence suggests that compliant rms reduced their
on-time ling and payment patterns, implying a possible reduction in intrinsic motivation.

For the second set of results, | focus on rms that enrolled in the programme relative to
the eligible non-participants. | nd that the programme induced an overall increase in on-
time ling of 16.6 to 18.8 percent. However, this sizeable improvement is short lived as the
e ects taper o over time. In contrast, for on-time payment, | observe no improvement in
timely settlement of tax liabilities. In the post period, the estimates not only dissipate but
turn negative. On the extensive margin, | nd that enrolled rms increase their likelihood
of reporting positive sales, with the e ect peaking at about 57 percent one month after the
programme, although this e ect quickly fades. While on the intensive margin, | nd no
strong evidence to suggest that the level of actual reported sales increased. For taxes paid,
on the extensive margin, the programme increase the probability of paying taxes by 15.5 to
15.7 percent. However, on the intensive margin, | nd no meaningful increase in the amount
of taxes actually paid. These results provide crucial insights for policy makers. Firms may
have responded to the amnesty with immediate payments to avoid penalties, but reverted
to previous behaviour once the programme ended. Other rms may have perceived the
weak enforcement mechanism by the tax authority.

| expand on these results by understanding the heterogeneity impact of the programme.
I nd that rms that submitted positive returns compared to nil returns, had a stable im-
provement in on-time ling over time. Furthermore, rms in the di erent sectors exhibited
a substantial improvement in on-time ling, but this e ect was short-lived. | also observe
that small rms had a more substantial improvement in on-time ling, but short-lived com-
pared to medium-sized rms, which exhibited a stable improvement of about 4.9 to 5.2
percent over time. In addition, | nd no evidence of improvement in on-time payment
by rm size, and sectors like construction, other services, and administration and support
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services. Across all the provinces, rms located in Lusaka and the Copperbelt experienced
an increase in reported sales on the extensive margin. On the intensive margin, I nd that
the short-lived revenue gain during the amnesty period was driven by small rms compared
to medium rms.

| perform robustness checks on the baseline results by conducting a placebo test, in
which | assign a ctitious amnesty period before the actual programme. Speci cally, | shift
the amnesty period to run from July 2016 to October 2016. | nd that the results of these
robustness checks are consistent with the baseline ndings. A key limitation of the study
lies in the use of administrative data, which, while rich in compliance indicators, it does
not directly capture rms' motivations or strategic responses, limiting our insight into the
underlying behavioural mechanisms driving these outcomes.

Building on the empirical results, the cost-bene t analysis provides important insight
into the broader scal implications of the 2017 tax amnesty programme. The analysis
demonstrates that the programme was not nancially self-sustaining for turnover tax. Al-
though the programme generated short-term improvements in compliance and yielded an
estimated incremental revenue of ZMK 1.3 million ( USD 48 500) for turnover taxes, this
amount was negligible compared with the substantial scal cost of waived penalties and
interest. The results further suggest that most of the revenue collected during the amnesty
would likely have been realised through routine enforcement even without the programme,
and the extra revenue through stricter enforcement. The cost-benet sensitivity analy-
sis corroborates the baseline results, indicating that the ndings are robust to alternative
assumptions.

| argue that although amnesty programmes are potentially attractive as a short-term
revenue mobilisation strategy, they are not a reliable mechanism for fostering long-term tax
compliance. Instead, they may generate unintended behavioural responses, particularly by
eroding tax morale among compliant rms. Given that amnesties are often costly and do
not always deliver net revenue gains, policy makers in developing countries should under-
take rigorous ex-ante cost bene t analysis before implementation of these programmes to
assess whether expected gains justify the scal costs. In many cases, developing countries
may be better served by avoiding amnesties altogether and instead strengthen enforcement
mechanisms such as improving risk-based audits, investing in technology that enhances
third-party reporting, and long-term compliance strategies that do not undermine the in-
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tegrity of the tax system. Small revenue gains can still be achieved without amnesties. For
small rms lack of knowledge is a major barrier in developing countries. Therefore, tax
authorities should strengthen taxpayer education and outreach.
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A Appendix
A.1 Outcomes of the CEM procedure

Table Al: Summary of the CEM Matching Procedure: Overall imbalance, Multivariaté. ;

L1
1)
Pre Matching  0.555
Post Matching 0.102

Table A2: Summary of the CEM Matching Procedure

Eligible Compliant
) 2
All 519,072 63,065

Matched 358,880 62,407
Unmatched 160,192 658
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Table A3: Covariate Balance Before and After Matching

L1 Mean  Min 25% 50% 75% Max

o @ 3) @ 6 6 O
Pre Matching
Sector 0.131 0.714 0.000 0.000 8.000 0.000 0.000
Province 0.365 -0.283 0.000 -3.000 0.000 0.000 0.000
Nil ler 0.191 -0.191 0.000 0.000 0.000 0.000 0.000
Firm age 0.194 1.141 -2.000 1.000 2.000 2.000 0.000
Filer type 0.210 0.401 0.000 0.000 0.000 1.000 0.000
Sales bin 0.291 0.781 0.000 0.000 0.000 2.000 0.000
Post Matching
Sector 0.001 0.001 0.000 0.000 0.000 0.000 0.000
Province 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Nil ler 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Firm age 0.039 0.037 0.000 1.000 0.000 0.000 0.000
Filer type 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Sales bin 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Notes: The table presents the Li measures of univariate imbalance, and illustrates the
distribution of matching covariates before and after the application of the CEM procedure.
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Table A4: On-time ling: ATT results

A.2 Baseline heterogeneity results

Without controls With controls

Positive ling 0.063 0.064
(0.007) (0.007)
514,295 514,295
Nil ling 0.186 0.185
(0.005) (0.005)
1,545,346 1,545,346
Wholesale & retail 0.171 0.151
(0.006) (0.006)
1,024,063 1,024,063
Other services 0.192 0.169
(0.010) (0.009)
391,206 391,206
Construction 0.185 0.176
(0.019) (0.019)
105,048 105,048
Administration & support 0.189 0.155
(0.024) (0.023)
65,750 65,750
Lusaka 0.206 0.183
(0.007) (0.006)
855,556 855,556
Copperbelt 0.157 0.141
(0.009) (0.008)
554,889 554,889
Small 0.186 0.165
(0.005) (0.004)
1,900,935 1,900,935
Medium 0.052 0.049
(0.016) (0.016)
112,645 112,645

Notes: Column 1 reports the ATT without covariates, while Column 2 reports the ATT con-
trolling for rm-level characteristics. The ATT is estimated using Callaway and Sant'/Anna
(2021) CS-DID. The dierence in ATT re ects the adjustment for observable confounders
between treated and control rms. Robust standard errors are clustered at the rm level in
parentheses. p < 0:1, p < 0:05, p < 0:01.

58



Table A5: On-time payment: ATT results

Without controls With controls

(1) (2)
On-time payment
Wholesale & retail -0.017 -0.018
(0.010) (0.011)
274,009 274,009
Other services -0.016 -0.171
(0.019) (0.019)
86,298 86,298
Construction -0.013 -0.012
(0.052) (0.052)
13,744 13,744
Administration & support -0.021 -0.021
(0.045) (0.045)
17,225 17,225
Lusaka -0.002 -0.001
(0.013) (0.016)
188,265 188,265
Copperbelt -0.032 -0.030
(0.016) (0.008)
123,078 123,078
Small -0.013 -0.011
(0.009) (0.009)
411,581 411,581
Medium -0.021 -0.022
(0.019) (0.020)
102,714 102,714

Notes: Column 1 reports the ATT without covariates, while Column 2 reports the ATT con-
trolling for rm-level characteristics. The ATT is estimated using Callaway and Sant'Anna
(2021) CS-DID. The dierence in ATT re ects the adjustment for observable confounders
between treated and control rms. Robust standard errors are clustered at the rm level in
parentheses. p < 0:1, p < 0:05, p < 0:01.
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Table A6: Reported sales (extensive margin): ATT results

Without controls With controls

(1) (2)
Reported sales
Wholesale & retail 0.223 0.226
(0.046) (0.046)
1,024,063 1,024,063
Other services 0.329 0.325
(0.067) (0.068)
391,206 391,206
Construction 0.043 0.046
(0.108) (0.110)
105,048 105,048
Administration & support 0.161 0.157
(0.188) (0.184)
65,750 65,750
Lusaka 0.253 0.253
(0.048) (0.048)
855,556 855,556
Copperbelt 0.215 0.225
(0.061) (0.008)
554,889 554,889
Small 0.232 0.227
(0.030) (0.030)
1,900,935 1,900,935
Medium 0.154 0.161
(0.129) (0.129)
112,645 112,645

Notes: Column 1 reports the ATT without covariates, while Column 2 reports the ATT con-
trolling for rm-level characteristics. The ATT is estimated using Callaway and Sant'Anna
(2021) CS-DID. The dierence in ATT re ects the adjustment for observable confounders
between treated and control rms. Robust standard errors are clustered at the rm level in

parentheses. p < 0:1, p < 0:05,

p < 0:01.



Table A7: Actual taxes paid (Intensive margin): ATT results

Without controls With controls

(1) (2)
Actual taxes paid
Wholesale & retail -0.082 -0.074
(0.043) (0.042)
274,009 274,009
Other services -0.162 -0.146
(0.076) (0.075)
86,298 86,298
Construction -0.090 -0.077
(0.196) (0.196)
13,744 13,744
Administration & support 0.029 0.017
(0.190) (0.188)
17,225 17,225
Lusaka -0.191 -0.176
(0.057) (0.056)
188,265 188,265
Copperbelt -0.038 -0.049
(0.061) (0.065)
123,078 123,078
Small -0.035 -0.029
(0.031) (0.030)
411,581 411,581
Medium -0.225 -0.236
(0.082) (0.082)
102,714 102,714

Notes: Column 1 reports the ATT without covariates, while Column 2 reports the ATT con-
trolling for rm-level characteristics. The ATT is estimated using Callaway and Sant'Anna
(2021) CS-DID. The dierence in ATT re ects the adjustment for observable confounders
between treated and control rms. Robust standard errors are clustered at the rm level in
parentheses. p < 0:1, p < 0:05, p < 0:01.

A.3 Placebo results

The placebo tests are done by assigning a ctitious amnesty period prior to the actual
programme. Speci cally, we shift the amnesty period to run from July 2016 to October
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2016.

A.3.1 Baseline placebo LATE results

Table A8: Placebo: ATT results

Without controls With controls

(1) (2)

On-time filing 0.149 0.135
(0.005) (0.004)
2,013,580 2,013,580
On-time payment -0.009 -0.004
(0.008) (0.004)
514,295 514,295
Declared sales 0.198 0.204
(0.033) (0.033)
2,013,580 2,013,580
Actual taxes paid -0.013 -0.013
(0.032) (0.031)
514,295 514,295

Notes: The table shows the placebo results after estimating equation 8. The placebo treat-

ment is de ned using fake amnesty dates from June 2016 to October 2016. Column 1 reports

the ATT without covariates, while Column 2 reports the ATT controlling for rm-level

characteristics. The ATT is estimated using Callaway and Sant’Anna (2021) CS-DID. The

di erence in ATT re ects the adjustment for observable confounders between treated and

control rms. Robust standard errors are clustered at the rm level in parentheses. p < 0:1,
p < 0:05, p < 0:01.

62



On-time filing

log(sales)

Figure A1l: Placebo event study estimates

(a) On-time filing (b) On-time payment
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Notes: This gure shows the dynamic DiD estimates from equation 8 of the placebo test for the extensive and
intensive margin outcomes. The placebo treatment is de ned using fake amnesty dates from July 2016 to October
2016.
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A.3.2 Heterogeneous baseline placebo LATE results

Table A9: Placebo On-time filing: ATT results

Without controls With controls

(1) (2)
On-time ling
Positive filing 0.056 0.057
(0.008) (0.008)
468,234 468,234
Nil filing 0.153 0.154
(0.005) (0.005)
1,545,346 1,545,346
Wholesale & retail 0.140 0.125
(0.006) (0.006)
1,024,063 1,024,063
Other services 0.142 0.141
(0.020) (0.010)
391,206 391,206
Construction 0.142 0.128
(0.019) (0.019)
105,048 105,048
Administration & support 0.171 0.164
(0.025) (0.023)
65,750 65,750
Lusaka 0.170 0.152
(0.007) (0.006)
855,556 855,556
Copperbelt 0.133 0.120
(0.009) (0.008)
554,889 554,889

Notes: Column 1 reports the ATT without covariates, while Column 2 reports the ATT con-
trolling for rm-level characteristics. The ATT is estimated using Callaway and Sant’Anna
(2021) CS-DID. The di erence in ATT re ects the adjustment for observable confounders
between treated and control rms. Robust standard errors are clustered at the rm level in
parentheses. p<0:1, p<0:05, p < 0:01.
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Figure A2: Heterogeneous effect of tax amnesty on On-time filing
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Notes: This gure shows the dynamic DID estimates from equation 8 of the placebo test for our extensive-margin
outcome, ling compliance.

Figure A3: Heterogeneous effect of tax amnesty on on-time filing by sector
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