ECOMNZTOR

Make Your Publications Visible.

Adu-Ababio, Kwabena et al.

Working Paper

A Service of
Leibniz-Informationszentrum

.j B w Wirtschaft

| 1.

Leibniz Information Centre
for Economics

Assessing the impact of an intervention to withhold

value-added tax in Zambia

WIDER Working Paper, No. 2023/21

Provided in Cooperation with:

United Nations University (UNU), World Institute for Development Economics Research

(WIDER)

Suggested Citation: Adu-Ababio, Kwabena et al. (2023) : Assessing the impact of an
intervention to withhold value-added tax in Zambia, WIDER Working Paper, No. 2023/21, ISBN
978-92-9267-329-1, The United Nations University World Institute for Development Economics

Research (UNU-WIDER), Helsinki,
https://doi.org/10.35188/UNU-WIDER/2023/329-1

This Version is available at:
https://hdl.handle.net/10419/283717

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor dirfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie durfen die Dokumente nicht fur 6ffentliche oder kommerzielle
Zwecke vervielfaltigen, 6ffentlich ausstellen, éffentlich zuganglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfigung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewahrten Nutzungsrechte.

WWW.ECONSTOR.EU

Terms of use:

Documents in EconStor may be saved and copied for your
personal and scholarly purposes.

You are not to copy documents for public or commercial
purposes, to exhibit the documents publicly, to make them
publicly available on the internet, or to distribute or otherwise
use the documents in public.

If the documents have been made available under an Open
Content Licence (especially Creative Commons Licences), you
may exercise further usage rights as specified in the indicated
licence.

Mitglied der

Leibniz-Gemeinschaft ;


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://doi.org/10.35188/UNU-WIDER/2023/329-1%0A
https://hdl.handle.net/10419/283717
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

UNITED NATIONS
UNIVERSITY

2X UNU-WIDER

WIDER Working Paper 2023 /21

Assessing the impact of an intervention to
withhold value-added tax in Zambia

Kwabena Adu-Ababio,! Aliisa Koivisto,” Andreya Kumwenda,’
Gregory Chileshe,’ John Mulenga,” Mutemwa Mebelo,’
Ian Mufana,’ and Yenda Shamabobo?

February 2023

United Nations University World Institute for Development Economics Research

wider.unu.edu




Abstract: Improving tax collection is essential if developing economies are to avoid over-reliance
on external donor funds and loans. Revenue authorities in the Global South have recently adopted
new policy tools to improve domestic revenue mobilization through taxes. One such new policy
is a withholding system for value-added tax (VAT). In this study, we investigate the impact of
adopting a system for withholding value-added tax on VAT collection in Zambia. While similar
systems are in place in many countries, empirical research into their impact is still limited and
inconclusive. Using a difference-in differences approach, we estimate the impact of introducing
such a system in Zambia on the value added, sales, purchases, and output VAT of affected firms.
We observe significant positive impacts after the reform on those indicators that the withholding
agent reports and on remits to the tax authority. We find that the reform improves compliance
with the introduction of a change in the tax remitting liability in the transaction chain.
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1 Introduction

Withholding is an approach to improving tax compliance which is based on research findings that
tax evasion is low for third-party reported income (Kleven et al. 2011; Smith and Keen 2010).
Withholding means that a tax revenue, or a share of it, is remitted to a tax authority directly by a
third party. This third party can be, for example, a buyer remitting turnover tax on behalf of a
supplier or seller (Garriga and Tortarolo 2019). Several developing countries, including Zambia,
Ethiopia, Uganda, and Tanzania, have extended this approach to value-added tax (VAT) to
promote revenue mobilization. Assigning the remitting liability to more-established and larger
actors in the production chain also addresses the challenge of raising VAT created by the
informality and poor bookkeeping of many firms in developing countries. The change in
assignment does not negate the deterrence mechanisms within VAT but renders it more effective
by reducing certain lapses due to, for example, broad informality and misreporting (Slemrod and
Velayudhan 2022). For example, in Uganda about 73 per cent of firms misreport their VAT
returns, as pointed out by Almunia et al. (2021).

The Zambian Revenue Authority (ZRA) launched a withholding VAT (WVAT) reform in 2017 to
curb the problem of high levels of VAT non-compliance. The ZRA was challenged by the inability
to trace back the transactions of claimed input VAT (refund VAT) filed by buyers due to the size
or formality of suppliers. Therefore, it assigned relatively compliant buyers to capture output VAT
from all of their suppliers to partially address this existing evasion. WVAT is simply a means of
collecting VAT via third parties (the buyers). VAT is withheld by appointed agents called WVAT
agents. The appointed agent is required to withhold VAT on all supplies made to the agent by
registered suppliers for each tax period and remit the tax withheld to the ZRA. The suppliers
whose output VAT has been withheld by the appointed agent are required to complete and file
their VAT returns in the normal way, declaring supplies both to appointed WVAT agents and to
non-WVAT agents. The mechanism is comparable to the reverse charging of VAT in use in
countries such as the UK, Sweden, and Finland, where the purchaser pays the VAT charge on
particular business-to-business transactions, such as subcontractor work in the construction
industry or trading of emission allowances (Newman et al. 2018). The Zambia case differs in that
the duty of withholding is assigned to specific firms rather than to any firm purchasing the affected
products or services.

In this paper, we analyse the impact of the withholding structure set up to collect monthly VAT
in Zambia using the full population of the country’s registered taxpayers. After the introduction
of the system, dedicated large VAT-registered buyers such as government agencies and large firms
in, for example, the mining and manufacturing industries act as appointed agents. These WVAT
agents withhold the full VAT on all of their purchases from VAT registered firms and remit it to
the state agency responsible for revenue collection. We employ rich administrative tax data for the
fiscal years 2014 to 2020 to assess the impact on firm reporting decisions and tax revenue of the
reform introducing WVAT agents. We estimate the impact on the reporting of supplier firms on
sales, purchases, and value added of being exposed to a WVAT agent.! We apply the difference-
in-differences method and use the variation in exposure across firms to the reform to categorize
them into treatment and control groups. This enables us to analyse firm reporting behaviour when
the remitting responsibility changes. By focusing on firms in the tax return data, we capture the
intensive margin impact on firm-level reporting as implied by our method. Furthermore, we
estimate the impact of the frequency of reporting, as irregular reporting is prevalent in Zambia.

" Value added’ refers to sales minus cost of purchased inputs, i.e. the base for value-added tax.
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The use of the difference-in-differences approach enables us to isolate the effects of the WVAT
intervention from existing interventions, such as the introduction of electronic fiscal devices
(EFDs) and a tax amnesty programme, that affect both groups equally.

The study focuses on firms not operating as withholding agents themselves. Such firms are often
smaller and are therefore less commonly audited than the firms chosen to operate as withholding
agents, and they may therefore have greater incentives to misreport. Yet under-reporting of VAT
can also follow from poor bookkeeping. While in our study we focus on firms not operating as
agents themselves, the impact on reporting of the WVAT reform should not be limited only to
those firms, as those acting as withholding agents can also have their VAT withheld by other firms.
In our sensitivity checks, we inquire as to whether the impact on selected outcomes changes when
in addition to the standard treatment sample of firms that supply solely to withholding agents, we
include supplier firms that also act as withholding agents. Furthermore, when considering the full
impact of the WVAT system, the additional costs borne by the agents should also be taken into
account.

We assign the VAT-filing firms into treatment and control groups based on post-reform sales to
firms or public agencies that act as WVAT agents. We begin with graphical evidence to test the
parallel trend assumption that firms in the different groups developed similarly before the
withholding reform. The evidence shows that, ex ante, development in the treatment and control
firms was similar in terms of the selected outcome variables of reported value added, sales,
purchases, and output VAT. We use a difference-in-differences framework to estimate the impact
on value added, sales, purchases, and output VAT. We focus on these variables because they
determine the tax liability and revenue impact, but also because they can be directly manipulated
by the supplier if unchecked. Impact estimates show noticeable increase in reported sales and value
added among firms who had their VAT declarations withheld, compared with firms without
withholding agents. We interpret that this increase is attributable to firms with sales withheld
increasing truthful reporting. We estimate that the sales, value added, and output VAT of the
treated firms increase on average by 10 per cent post reform. In addition, the reform increases the
frequency of VAT reporting for irregular tax-filers. Based on the firm-level effect, our estimate of
the aggregate revenue impact is at least a 13 per cent increase in total VAT revenue annually,
relative to 2016. It is evident from the results obtained that the intervention performed adequately
well in increasing VAT revenue.

The literature analysing impacts on tax reforms most often focus on how taxpayers react to
changes in specific tax regimes. However, the mediating role of withholding agents acting on
behalf of the tax authority has usually been overlooked. Although the introduction of these tax
collection intermediaries is gaining ground in most countries, not much is known about the impact
of this. Such a withholding setup should not be downplayed, as it plays a significant role in the
revenue mobilization process especially in countries with poor synergies between firms and
revenue authorities. In less-developed countries where compliance may be very limited, these
intermediary setups, such as the VAT withholding system, hold promise for efficient and effective
revenue mobilization. In this study context, the frequent contact of the intermediaries (agents)
with multiple suppliers will be the ultimate link that promotes information diffusion to tax
authorities, as explored by other scholars such as Battaglini et al. (2019), Boning et al. (2018), and
Chetty et al. (2013)

Our paper contributes to the literature in several ways. First, and most importantly, we add to the
limited literature on the revenue impacts of withholding regimes in developing countries.
According to our knowledge, this is one of the first studies to investigate the impacts of a VAT
withholding regime where the withholding process is not limited only to state transactions but
encompasses all firm-level transactions. Most closely related are Yesegat and Joseph (2017) and
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Majoni (2021), who study the withholding of VAT in Ethiopia and Zimbabwe respectively and
find a significant relationship between implementing the VAT withholding regime and VAT
revenue. As well as focusing on a different country context, these studies also differ significantly
from what we do methodologically. We differ from the qualitative study by Yesegat and Joseph
(2017) with an analysis of firm transactions unlimited to payment and acquisitions by public entities
through employing quantitative methodologies. We differ from Majoni (2021) through examining
a longer pre- and post time horizon, and this potentially accounts for the firm and time fixed
effects. Garriga and Tortarolo (2019) study the revenue impacts of a withholding regime for a
turnover tax in Argentina (Buenos Aires). While the few existing studies on withholding regimes
concentrate on local regions, districts, or municipalities, this study takes a nationwide perspective
on the revenue impacts of a withholding reform. Second, we also add to the increasing literature
which investigates tax compliance using administrative data in developing countries. Studies by
Almunia et al. (2021) in Uganda, Mascagni et al. (2019) in Rwanda, and Jouste, Barugahara, et al.
(2021) and Jouste et al. (2021) in Uganda all contribute to the knowledge on the internal and
external discrepancies in administrative tax data in these respective countries based on an
intervention, as this study does. Third, our study broadens the understanding of how VAT
compliance can be enforced in less-formalized public systems and ascertains whether VAT
withholding systems have the potential to increase tax output and the number of taxpayers. In line
with this, we extend the knowledge on formalization interventions in developing countries as by
Floridi et al. (2020) do for Latin America and South-East Asia and Lediga et al. (2020) do for
Africa. This is important because developing countries are realizing that the assumed deterrence
ensured by conflicting incentives involving suppliers (charging VAT inclusive price) and buyers
(claiming input VAT refund) might not go far enough in their jurisdictions, and that there is need
to enhance compliance by introducing certain additional mechanisms, of which the withholding
regime forms an integral part. Lastly, we contribute to the large literature examining tax compliance
and enforcement, from the Allingham and Sandmo (1972) concept, where the probability of being
detected and punished drives the evasion incentives of taxpayers, to more recent refinements
where additional transactional information from third parties boosts tax collection (see, e.g.,
Kleven et al. 2011; Kleven et al. 2016; Pomeranz 2015). Withholding reforms can generate such
third-party information and are gaining ground in this strand of literature on developing countries
(see Brockmeyer and Hernandez 2016; Carrillo and Shahe Emran 2018; Waseem 2019).

The rest of the paper is structured as follows. The mechanisms of the withholding intervention
and the institution implementing it, the ZRA, are discussed in Section 2. The section also discusses
the progression of VAT as this source of revenue is key in terms of the withholding intervention.
The main theoretical and empirical concepts used to estimate the impacts of the intervention are
discussed in Section 3. The section furthermore discusses the data used in the study as well as our
outcome variables. Section 4 first presents summary statistics before showing the results on the
impact estimates on the key variables. The section also conducts sensitivity checks on the impact
estimates to test their stability in the face of data limitation or complexity. Conclusions and policy
recommendations follow in Section 5.

2 Institutional context

In this section, we discuss the main attributes of the WVAT mechanism that the ZRA introduced
to maximize its revenue generation power. First, we introduce the VAT scheme in Zambia.

VAT was first introduced in Zambia in July 1995 at a rate of 17.5 per cent, before which the
country had implemented a sales tax regime (Parliament of Zambia 2016). The rate increased to
20 per cent in 1997, but it reverted to 17.5 per cent in 2007 due to public agitation. Since 2008 the
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ZRA has collected VAT at a rate of 16 per cent. The regime has evolved to incorporate the three
categories of VAT, standard-rated supplies, zero-rated supplies, and exempt supplies. Tax
legislation dictates that a supplier must register for VAT if the value of their taxable supplies in
business exceeds or is likely to exceed the statutory threshold of 800,000 kwacha (K; around
US$50,000) in any 12 consecutive months or K200,000 (around $13,000) in any consecutive three
months. Furthermore, a taxable supplier with annual turnover of less than the statutory registration
threshold has the option to register voluntarily.

The VAT system in Zambia is applicable to all businesses in the production chain (i.e., from
manufacture through to retail). A registered business charges and collects VAT on its supply of
goods and services to customers. The VAT so charged is called output tax. On the other hand,
registered businesses reclaim the VAT that they pay on purchases of taxable goods and services
for their businesses. The tax so reclaimed is referred to as input tax. The net of output and input
tax is paid to ZRA or refunded to the taxpayer. Therefore, a business dealing in taxable supplies
can claim back the input tax, while a business dealing in exempt supplies will not be required to
register for VAT and therefore cannot claim the input tax because it is attributable to exempt
supplies. Firms dealing with exempt supplies may claim refunds only in instances where they
produce additional taxable supplies.

Figure 1 plots the development of VAT revenue in Zambia from 2010 to 2020. The total VAT
revenue collected comprises import VAT and domestic VAT. The tax revenue collections from
VAT have increased steadily over the years, with a sharp increase in 2017. One potential factor in
the sudden increase is clearly the introduction of the WVAT scheme. However, Zambia also
implemented other enforcement policies at around the same time. Our study aims to identify the
causal impact of the withholding system on revenue using the difference-in-differences method,
which controls for other coinciding events in the economy. On average, from 2016 to 2020 VAT
revenue contributed about 31 per cent of total tax revenue collected. In 2016 and 2020, VAT
recorded deficits against yearly parliamentary targets of 39 per cent and 51 per cent respectively.
In Figure 2, we show how the share of VAT has evolved over time. Table 1 displays the share of
VAT collections out of tax revenue over 2014 to 2021.

Table 1: Share of VAT collection out of tax revenue, 2014-21

Year 2014 2015 2016 2017 2018 2019 2020 2021

Tax revenue 27,604.2 29,927.8 31,191.8 38,899.3 48,176.7 52,681.4 57,665.1 72,295.6
(amount in
million K)
Total VAT 9,5653.7 8,236.7 7,957.0 13,887.4 17,351.6 16,684.4 14,531.6 18,955.9
(amount in
million K)

VAT % of tax 34.6% 27.5% 25.5% 35.7% 36.0% 31.7% 25.2% 26.2%
revenue

Source: authors’ construction based on ZRA tax registry data.



Figure 1: VAT revenue performance in Zambia, 2010-20 (in million K)
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Figure 2: Percentage of VAT to total revenue collection, 2014-21
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Source: authors’ illustration based on ZRA tax registry data.

The WVAT mechanism was introduced in Zambia on 1 January 2017 to increase the likelihood of
timely and correct remittance of VAT by suppliers. The law empowers the ZRA to appoint a
government agency or a firm as a tax agent to withhold VAT on payments made to a taxable
supplier of goods and services. WVAT agents consist of large firms and public sector entities. The
basis of this appointment is the number of transactions that the firms/government entities engage
in. WVAT agents are required to withhold 100 per cent of the VAT payable on their purchases
and remit it directly to the ZRA. Before introducing the WVAT mechanism, it was observed that
a sizeable amount of charged output VAT per year was remitted late, partially remitted, or not
remitted at all (ZRA 2022). The initiative was introduced to increase the ease with which VAT is
declared and paid, thereby helping to make organizations more compliant.

The key implementer, the WVAT agent, performs the function of remitting VAT on behalf of the
supplier by paying the taxes as soon as the businesses invoice for services and goods is received.
The agent makes declarations (returns) on the invoices on which VAT was withheld and makes
full payment on or by the 16th day of the month following the end of the tax period. In addition,



the agent generates the online WVAT certificate that the supplier refers to in its declaration. The
supplier needs to be VAT registered with up-to-date contact details on the relevant online
platform. The supplier allocates the generated certificates to the return to enable them to claim
successfully. Suppliers need to submit their VAT returns on or by the 18th day following the end
of a tax period, referring to the respective tax credit certificates that support the withheld VAT,
and declare all sales in the respective VAT schedules even if the agent has not paid the withheld
VAT. The withholding of tax is accounted by suppliers using the WVAT Schedule to capture
details of withheld VAT certificates issued to them for each invoice where VAT was withheld.

3 Methodology

In this section we discuss the methodological concepts employed in our study. First, we explain
how the existence of a withholding structure may contribute to tax compliance. We relate this to
scenarios applicable to the Zambian tax system and justify the reasons behind such a structure.
Next, we discuss how the study is conducted based on the selection criteria into treatment and
control cohorts, as well as the estimation techniques that reveal the inferential differences before
and after the intervention.

In our study, firms fall into three alternative groups. First are the supplier firms selling to
withholding agents, i.e. our treatment group. The second group is supplier firms not selling to
withholding agents, i.e. our control group. The third group consists of withholding agents.
Although the main group of interest in this study is the supplier firms selling to withholding agents,
withholding agents may also sell to other agents and thus have their VAT withheld by them. In
our standard methodology and analysis, we exclude withholding agents from the treatment sample
of supplier firms. The reason for this is that in addition to withholding of VAT by other agents,
the reform may have influenced the VAT reporting of the agents in other ways. For example, the
reform removed the incentives of an agent to misreport purchases. Furthermore, the increased
liability in remitting VAT may have increased the perceived threat of audit for the agent. However,
in our sensitivity analysis in Section 4.4, we analyse the reform’s impact on selected outcomes by
including supplier firms who double as withholding agents in the treatment group.

3.1 Conceptual framework

Before we analyse the impact of the reform, we explain the rationale behind its ability to induce
reporting with the potential for revenue increase. We describe the different scenarios and link them
to the relation between declared tax liability and third-party withholdings, whose impact we will
be analysing throughout the paper.

Consider the baseline situation where a large firm that sells goods worth S =
K10,000 (+ VAT 1,600) to final consumers and buys products from a small supplier with
K1,000 (+VAT K160). Thus the value added of the large firm is V; = K9,000. Assume monthly
sales for the small firm € = K1,000 (excluding VAT), obtained only from purchases by the large
firm. The supplier also spends on VAT-deductible inputs worth K200, hence its value added V5 =
K800. Firms pay monthly VAT, T, based on value added such that at the beginning of the next
month, they submit a tax declaration for the previous period on which they are charged a VAT
rate of T = 16 per cent. Hence, total VAT liability for the large firm will be output VAT minus
input VAT, K1,600 — K160 = K1440, which can also be calculated as 7V; = 0.16 X 9,000 =
K1,440, while the tax of the small firm will be TV; = 0.16 X 800 = K128. Assuming that firms



report their value added truthfully, total VAT will be T = 7V} + tV5 = K1,568. This is shown in
Figure 3 with emphasis on a compliant supplier.

Figure 3: VAT reporting without withholding for an honest supplier

Baseline, compliant supplier, 16% VAT

Supplier Large firm
Sales K1,000 Sales K10,000
Purchases K200 K1.160 Purchases K1,000
Value added K800 D Value added K9,000

Reports value added as K800
with VAT liability as K128 VAT K1,440

o

Total VAT K1,568

Source: authors’ own concept and illustration, 2022.

In an alternative situation, where the smaller firm, due to poor bookkeeping or greater evasion (by
either exaggerating purchases or downplaying sales), misreports its value added such that now V5 =
K400 even though it actually makes the same sales of K1,000 to the large firm with purchases
worth K200. The large firm is assumed to keep proper records and continues to report truthfully
due to fear of an audit. Therefore, the total VAT due to misteporting is T = K1,504.” This
situation is shown in Figure 4 with emphasis on a non-compliant supplier.

Figure 4: VAT reporting without withholding for a non-compliant supplier

Baseline, non-compliant supplier, 16% VAT

Supplier Large firm
Sales K1,000 Sales K10,000
Purchases K200 K1.160 Purchases K1,000
Value added K800 — Value added K9000
Misreports value added as K400 VAT K 1,440
with VAT liability as K64
Total VAT K1,504

Source: authors’ own concept and illustration, 2022.

2K1,440 + K64 = K1,504.



In principle, the VAT system without the withholding mechanism already has built-in enforcement
mechanisms, e.g. enabling the cross-checking of invoices in audits using the paper trail created.
Yet, audits are laborious to conduct, and tax authorities may not have the capacity to do this
monitoring in practice.

Now assume that the tax authority tries to solve this discrepancy by determining that these large
operators in the economy must withhold VAT on their purchases. The withholding agent is legally
obliged to participate in the tax collection process by withholding the VAT and remitting it directly
to the tax authority.

In the Zambian case, the withholding agent holds the whole VAT amount. So now, assume the
withholding w = T = 16 per cent, such that the agent firm now pays only the price without
VAT, i.e. K1,000, when it earlier paid the tax-including price of K1,160. Again, the supplier has a
VAT refund of TV; — W = —K32 to claim. Then the supplier firm needs to file a VAT return to

claim the refund. Thus, the tax authority recoups its whole VAT amount of T = K160 (see Figure
5).

Figure 5: VAT reporting with withholding for a supplier

Reform, both cases, 16% WVAT

Supplier Large firm / WVAT agent
Sales K1,000 Sales K10,000
Purchases K200 K 1,000 Purchases K1,000
Value added K800 (incl K160 WVAT)

Value added K9,000
\

b// \
Remitting responsibility Change in remitting
prevents sales and value responsibility tracks VAT
added misreporting liability as: K1,440 + K160
VAT refund: K32 Total VAT less

refund K1,568

Source: authors’ own concept and illustration, 2022.

Post reform, tax revenues can increase in the sense that although the supplier can always decide to
under-report its value added to tax authorities, the VAT on sales to the agent has been reported
and remitted by the agent. WVAT agents are obliged to withhold and pay the VAT on any
purchases from other firms. Informal or smaller firms that would usually escape the tax net can
now be captured, as their VAT is remitted even if they do not formally file their taxes. Moreover,
they have incentives to file their taxes at least when they have VAT refunds to claim. This would
then increase the number of compliant taxpayers because of the enforcement mechanism in the
transactions with a withholding agent.



3.2 Empirical strategy

We conduct a difference-in-differences (DiD) analysis using VAT return data to estimate the
impact of the withholding reform on reported value added and total amount of VAT revenue
collected. The goal is to measure the extent to which the withholding reform raises the VAT
revenue of firms impacted by the reform and induces reporting among firms. The treatment group
is suppliers that sell to a firm appointed as a WVAT agent and that thus have part of their VAT
revenue withheld after the reform; the control group is constructed from similar firms who do not
sell to withholding agents and hence do not have VAT withheld. Based on their parallel pre-trends,
the control group here is comparable so that without the reform, these firms should have evolved
similarly in terms of the selected outcomes.

We assign treatment status (i.e., with or without a withholding agent) using a simple selection rule:
firms selling to withholding agents are considered treated firms while firms without sales to WVAT
agents and at the same time not acting as agents themselves form the control group.” As firms
with and without agents follow similar trends in the key parameters, we do not perform additional
matching algorithms, so all filing firms are included in the study. As explained earlier, to ensure
clear interpretation of the results, firms acting as both WVAT agents and suppliers are left out of
the main analysis as their behaviour might be ambiguous.

We can estimate the impact of the reform in two ways using DiD—either basic:

Yie = Bo + B1Te + B2D; + B3DiTe + BaXie + &4t M
or with firm and year fixed effects:

Yie = Bo + B3DiTe + BaXie + i + v + &3¢ e

where logY;; is the outcome variable (reported value added/total output VAT, sales, purchases)
for each firm pre- and post reform, T; is a binary variable that takes the value O pre-reform and 1
post reform, and D; is an indicator variable taking the value 1 if the firm has sales to a withholding
agent (treated) and 0 otherwise (control). D;T; is the interaction term denoting the withholding
intervention for the treated group after the reform. Thus, f3 captures the potential effect of the
reform. Xj; is a vector of covariates that may influence our variables of interest, &; and y; denote
firm and year fixed effects respectively, and &;; is the error term. The above model is used to
account for differences in outcomes between taxpayers with and without withholding agents, the
pre- and post-reform situations. This is done by adjusting for pre-reform differences and
comparing these differences over time while controlling for time-confounding effects.

The above strategy can be generalized into an event study where we denote 8, as the coefficients
of the differences in the evolution. These coefficients examine the difference in the evolution of
the treatment and control group of Zambian firms and thus capture the potential impact of the
withholding regime. We use a regression framework and estimate the following equation using
data from three years before and four years after the introduction of the withholding regime.

? To avoid a post-reform assignment, a selection assigning firms to the treatment and control groups based on pre-
reform sales would be ideal. However, we are unable to do this as firms report transaction-level information with
withholding agents only after the adoption of the system.
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where I(t = k + m) is an indicator for the observation year m before or after the intervention
year k (with negative numbers denoting years before the introduction of the withholding regime).
In the equation, 4, captures the common trend component of firms with and without withholding
agents relative to the withholding regime. The coefficients &,, denotes the differences in the
outcomes of interest Y;¢ for firms with and without agents at year m after the introduction of the
withholding regime while D; is an indicator variable for a firm with or without a withholding agent.

In a DiD study, the parallel trend assumption is key for identification. The assumption means that
in the absence of the reform, the outcomes of the groups would have evolved similarly. The trends
can be investigated by plotting the event study coefficients as a graph over the study period. This
enables us to test and investigate the common trend. If the groups follow each other closely for
the period before the reform, this gives support for the research setting.

3.3 Data and predictions

We combine two sets of data in our analysis: monthly VAT returns on all Zambian firms for 2014
to 2020 and annual firm-level VAT withholding data, including invoiced amounts on goods
supplied in the reform period, 2018-20. VAT return data include information on firms’ output
and characteristics. The source of both datasets is the ZRA. The combined data constitute a unique
dataset of the full population of VAT returns, providing a unique opportunity to study firms before
and after the introduction of the withholding regime. The data include 53,482 VAT filings and
withholdings for 13,692 unique firms; 4,559 firms have had their VAT withheld at least once within
the reform period and 9,133 have never had their VAT withheld but filed taxes for the authority.
We follow firms’ reported sales, purchases, value added, and tax liability over time, concentrating
on these parameters because VAT liability is based on their reporting, yet they may be misreported.
Most essentially, we can examine how firms adjust their reporting of value added (compared with
a clearly defined control group) around the introduction of the reform and in the subsequent years.
In our main analysis, we adjust for inflation by using values deflated to the price level of 2020.

If firms already reported correctly (i.e., did not evade taxes or misreport), the withholding regime
should not have a systematic effect on reported value added and VAT. However, if firms tended
to misreport, we would expect to see changes in reporting behaviour after the reform. The change
in VAT filing due to the reform should reveal closer-to-true values for value added and total VAT.

The predictions of the intervention impact on these variables are as follows. We expect the
reported sales of exposed or treated supplier firms to increase post reform because the withholding
agent reports the cost of the goods procured while remitting the full VAT from the supplying firm,
compared with the pre-reform situation, where the supplier reported their sales and was not
necessarily reporting truthfully. However, we expect purchases to be ambiguous, as this reporting
remains the supplier’s prerogative and may be prone to misreporting. One hypothesis assumes
that nothing happens to purchases. Another hypothesis assumes that, on one hand, if suppliers try
to avoid increasing VAT due to higher sales, they may start to exaggerate their purchases, while on
another hand, they may start reporting their purchases accurately to claim back refunds. Hence, ex
ante, it is not clear what will happen to purchases. If the reform has a larger positive impact on
truthful reporting of output VAT than the size of its negative impact on reporting of input VAT,
supplier firms’ value added will increase post reform. If value added and sales of treated firms
increase, output VAT will increase post reform. This stems from the increases in value added as
recorded by the suppliers and captured in sales by the withholding agents.
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4 Results

In this section, we discuss the main results of the study. We first outline the treatment and control
group, discussing the distribution of specific variables across the groups. We discuss the parallel
trend assumption, showing how the groups performed before the withholding intervention in
terms of specific variables. Then we discuss the visual evidence and the standard results of our
DiD estimations, which informs us on the impacts of the withholding regime. We also disaggregate
the results into location and industry impacts to see how different groups respond to the tax
reform. Finally, we relax some assumptions and test the sensitivity and robustness of our standard
results in a series of checks.

4.1 Descriptive statistics

Table 2 shows the number of observations in our data divided by treatment status. The number
of returns filed increased significantly in 2017 and 2018 following the implementation of the
WVAT mechanism in 2017; this increase is also observed in the control group. Other factors that
may have contributed to the jump in the number of returns filed include the implementation of a
tax amnesty programme’ in 2017 and 2018 and of electronic fiscal devices (EFDs) in 2018. The
DiD method enables us to isolate the impact of the WVAT from that of these other factors, as
the other interventions affect our treatment and control firms equally. Hence, we do not consider
these other programmes as a threat to our identification.

Table 2: Count of returns by treatment status and year

Treatment status

Return
year Control Treated Total

Count of returns Annual %  Count of returns Annual % Count of Annual %

change change returns change

2014 3,669 2,028 5,697
2015 3,973 8.3 2,311 14.0 6,284 10.3
2016 4,264 7.3 2,653 14.8 6,917 10.1
2017 4,776 12.0 3,161 19.1 7,937 14.7
2018 4,900 2.6 3,937 245 8,837 11.3
2019 4,931 0.6 3,908 -0.7 8,839 0.0
2020 4,854 -1.6 3,910 0.1 8,764 -0.8
Total 31,367 21,908 53,275

Note: return values are based on study data and may deviate from official values.

Source: authors’ calculations based on ZRA administrative data, 2022.

Table 3 tabulates our data by region and treatment status. Many of the VAT-registered taxpayers
are in the Lusaka and Copperbelt provinces; as a result, the two regions recorded the highest
number of returns filed in the study period. The Central and Southern provinces are the other

* The tax amnesty intervention ensured that all taxpayers with outstanding tax returns paid all principal tax liabilities
for tax periods prior to 1 March 2017, after which all interest and penalties accrued for the said period would be
waived in full. Within this amnesty window, all outstanding liabilities had to be settled.
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provinces where VAT-registered taxpayers are in relatively high concentration. The other
provinces have relatively lower levels of economic activity, hence the number of both taxpayers
and VAT returns filed during the period were comparatively lower (see Table 2).

Table 3: Treatment status by province

Province Control % Treated % Total
Central 1,367 4.36 250 1.23 1,617
Copperbelt 6,157 19.65 7,678 37.78 13,835
Eastern 616 1.97 204 1.00 820
Luapula 115 0.37 29 0.14 144
Lusaka 20,850 66.54 10,973 54.00 31,823
Muchinga 44 0.14 30 0.15 74
Northwestern 254 0.81 472 2.32 726
Northern 86 0.27 59 0.29 145
Southern 1,628 5.20 524 2.58 2,152
Western 218 0.70 103 0.51 321
Total 31,335 100 20,322 100 51,657

Source: authors’ calculations based on ZRA administrative data, 2022.

Table 4 describes how different industries are represented in VAT data and across treatment status.
The wholesale and retail trade sector recorded the highest number of returns filed, followed by the
manufacturing and the construction industries. This is consistent with the taxpayer register, which
indicates that most registered businesses in Zambia are wholesale and retail trade in nature.

Table 4: Treatment status by sector

Sector Control %  Treated % Total
Accommodation and food service activities 1,060 3.38 638 3.14 1,698
Activities of extraterritorial organizations and 17 0.05 - 0.00 17
bodies

Activities of households 6 0.02 - 0.00 6
Administrative and support service 1,437 4.58 1,032 5.07 2,469
Agriculture, forestry, and fishing 2,074 6.62 370 1.82 2,444
Arts, entertainment, and recreation 312 1.00 48 0.24 360
Construction 2,678 8.54 1,449 7.12 4,127
Education 53 0.17 21 0.10 74
Electricity, gas, steam, and air conditioning 153 0.49 79 0.39 232
Financial and insurance activities 369 1.18 93 0.46 462
Human health and social work activity 121 0.39 22 0.11 143
Information and communication 330 1.05 341 1.68 671
Manufacturing 3,019 9.63 1,933 9.50 4,952
Mining and quarrying 720 2.30 524 2.58 1,244
Other service activities 2,379 7.59 1,159 5.70 3,538
Professional, scientific, and tech activities 1,499 4.78 1,700 8.36 3,199
Public administration and defence; social 13 0.04 14 0.07 27
sector
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Real estate activities 703 2.24 163 0.80 866

Transportation and storage 1,469 4.69 946 4.65 2,415
Water supply; sewerage, waste 98 0.31 74 0.36 172
Wholesale and retail trade; repair 12,833 40.94 9,738 47.87 22,571
Total 31,343 100 20,344 100 51,687

Source: authors’ calculations based on ZRA administrative data, 2022.

Table 5 provides the summary statistics for the key variables in the treatment and control group.
Generally, the mean values for the treated sample are observed to be larger than the means for the
control group. This is expected, as firms/taxpayers making more transactions and thus having
higher output are also more likely to interact with withholding agents. They may also be reporting
more sales due to the treatment in contrast to the control group. The DiD method controls for
the difference in levels between the groups.

Table 5: Key variables by treatment status

Treated Control

Mean Std dev. Mean Std dev.
Total sales 31,827,692.56 284,446,094.70 11,859,863.71 108,477,455.40
Total purchases 18,094,777.64 140,511,174.30 7,979,571.63 81,646,873.02
Value added 21,985,457.53 131,699,515.10 6,882,790.86 78,469,848.23
Standard-rated output VAT 3,517,673.20 21,071,922.24 1,101,246.54 12,555,175.67
Total output VAT 3,561,750.80 21,191,420.08 1,125,407.97 12,574,949.02
Total VAT 538,787.22 23,758,505.63 70,556.79 4,904,181.87
Amount withheld 1,894,441.33 23,842,860.92
Observations 21,908 31,367

Note: values in nominal terms; total sales included both taxable and exempt sales; total purchases includes
spending on bought inputs including taxable and exempt purchases and imports; value added is calculated from
VAT liability; standard-rated output VAT is the VAT liability for standard-rated outputs and total output VAT
includes reverse VAT for imported services; total VAT refers to net VAT payable after deductions and
allowances; amount withheld is the VAT amount withheld.

Source: authors’ calculations based on ZRA administrative data, 2022.
4.2 Difference-in-differences results

Next, we present figures for the development of the four main variables of interest to demonstrate
that our parallel trends assumption holds. The assumption states that if the outcomes for treatment
and control cohorts, although different in level prior to the commencement of the intervention,
have parallel pre-treatment trends, the post-reform differences in differences can be attributed to
the reform. The variables of interest are value added, total sales, total purchases, and total output
VAT.
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Figure 6: Development of sales of treatment and control groups
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Note: left panel shows the evolution of regression coefficients of total sales between treatment and control
groups; right panel shows the evolution of the difference between the treated and control groups as estimated
with Equation 3; values are inflation adjusted to year 2020.

Source: authors’ calculations based on ZRA administrative data, 2022.

Figure 7: Development of total output VAT of treatment and control groups
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Note: left panel plots the evolution of regression coefficients of total output VAT between treatment and control
groups; right panel plots the evolution of the difference between the treated and control groups as estimated with
Equation 3; values are inflation-adjusted to 2020.

Source: authors’ calculations based on ZRA administrative data, 2022.
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Figure 8: Development of purchases of treatment and control groups
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Note: left panel plots the evolution of regression coefficients of total purchases between treatment and control
groups; right panel plots the evolution of the difference between the treated and control groups as estimated with
Equation 3; values are inflation-adjusted to 2020.

Source: authors’ calculations based on ZRA administrative data, 2022.

Figure 9: Development of value added of treatment and control groups
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Note: left panel plots the evolution of regression coefficients of total value added between treatment and control
groups; right panel plots the evolution of the difference between the treated and control groups as estimated with
Equation 3; values are inflation-adjusted to 2020.

Source: authors’ calculations based on ZRA administrative data, 2022.

In the left panels of Figures 6—9, we plot the variables of interest for the treatment and control
firms to observe their progression before and after the reform. These graphs suggest that the
parallel trends hold, as the firm outcomes of both groups developed similarly pre-reform. After
the introduction of WVAT, the trends diverge. In the right panels of Figures 6—9, we visualize the
development of the difference between groups using event study graphs. We observe strong
positive impacts in the variables of interest, especially for total output VAT and value added, right
after the introduction of the intervention. For total sales and purchases, the effect of the reform
appears clear and shows a clear increase in outcomes immediately after the WVAT reform.
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Although both trends increase over the years after the reform, estimates for reported sales seem
stronger in later years, especially after 2019, while reported purchases show larger estimates
immediately after the reform. For all four outcomes, the effect of the reform seems to get stronger
over time, albeit for purchases where the estimates for the first four years are not statistically
significant at conventional confidence intervals, pointing towards a trend for bigger point
estimates.

The above conclusions suggest a positive impact of the withholding reform. Although the trend
graphs reveal the direction after the reform, we use a DID approach with the appropriate controls
to calculate the impact estimates. In summary, such estimates inform us on the extent of success
of the withholding reform given changes in total sales, total purchases, total value added, and total
output VAT at a firm level assuming all other factors remain unchanged. These impact estimates
are shown in Tables 6-9.

Table 6: DiD estimation results for WVAT—value added (in million K)

Variables Q) ) 3) 4)

valadd valadd valadd valadd
treat*after 4.320** 2.201* 2.112* 2.119*

(2.059) (1.280) (1.281) (1.283)
Return year FE No No Yes Yes
Firm FE No Yes No Yes
Constant 1.476*** 9.497*** 9.445%** 9.436***

(0.617) (1.336) (1.558) (1.741)
Observations 51,715 51,657 51,715 51,657
Overall R-squared 0.002 0.469 0.469 0.468
Number of taxpayers 13,274 13,265 13,274 13,265
Effect in % relative to 14.99 7.64 7.33 7.35

mean of valadd
before reform

Note: estimations follow Equations 1 and 2; Columns 1-4 show impact estimates of WVAT in Zambia on value
added; Column 1 shows estimates using the reform variable, which includes all after-treatment years; in Column
2, we add firm fixed effects; Column 3 presents estimates with return year effects; Column 4 presents estimates
with all fixed effects; robust standard errors in parentheses clustered at firm level with firm FE (fixed effects); in
the last row, we report the increase related to the mean value added for the treated group before the reform; ***
p<0.01, ** p<0.05, * p<0.1.

Source: authors’ calculations based on ZRA administrative tax returns data, 2022.
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Table 7: DiD estimation results for WVAT—sales (in million K)

Variables

treat*after

Return year FE
Firm FE

Constant

Observations
Overall R-squared
Number of taxpayers

Effect in % relative to
mean of sales before
reform

D

totalsales

1.057*
(5.994)

No

No

2.090%*
(1.607)

51,715
0.003
13,274
2.76

&)

totalsales

4.538%*
(1.822)

No

Yes

4.159
(3.877)

51,657
0.579
13,265
11.85

®)

totalsales

4.486%
(1.844)

Yes

No

5.201
(3.261)

51,715
0.579
13,274
11.71

(4)

totalsales

4.501%*
(1.848)

Yes

Yes

4.670
(3.812)

51,657
0.579
13,265
11.75

Note: estimations follow Equations 1 and 2; Columns 1-4 show impact estimates of WVAT in Zambia on sales;
Column 1 shows estimates using the reform variable, which includes all after-treatment years; in Column 2, we
add firm fixed effects; Column 3 presents estimates with return year effects; Column 4 presents estimates with all
fixed effects; robust standard errors in parentheses clustered at firm level with firm FE; *** p<0.01, ** p<0.05, *

p<0.1.

Source: authors’ calculations based on ZRA administrative tax returns data, 2022.

Table 8: DiD estimation results for WVAT—purchases (in million K)

Variables

treat*after

Return year FE

Firm FE

Constant

Observations
Overall R-squared
Number of taxpayers

Effect in % relative to
mean of purchases
before reform

1)

totalpurch

4519
(3.599)

No

No

1.254%*
(0.983)

51,715
0.002
13,274
21.54

@

totalpurch

-0.056
(1.133)

No

Yes

3.271
(2.608)

51,657
0.579
13,265
-0.27

®)

totalpurch

-0.183
(1.133)

Yes

No

2.972
(2.152)

51,715
0.579
13,274
-0.87

4

totalpurch

-0.189
(1.135)

Yes

Yes

2.489
(2.134)

51,657
0.579
13,265
-0.90

Note: estimations follow Equations 1 and 2; Columns 1-4 show impact estimates of WVAT in Zambia on
purchases; Column 1 shows estimates using the reform variable, which includes all after-treatment years; in
Column 2, we add firm fixed effects; Column 3 presents estimates with return year effects; Column 4 presents
estimates with all fixed effects; robust standard errors in parentheses clustered at firm level with firm FE; ***

p<0.01, ** p<0.05, * p<0.1.

Source: authors’ calculations based on ZRA administrative tax returns data, 2022.
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Table 9: DiD estimation results for WVAT—output VAT (in million K)

Variables Q) 2) 3) 4)
outvat outvat outvat outvat

treat*after 0.694** 0.356* 0.341* 0.342*
(0.330) (0.206) (0.206) (0.206)

Return year FE No No Yes Yes
Firm FE No Yes No Yes
Constant 2.393*** 1.548*** 1.540*** 1.538***
(0.099) (0.214) (0.254) (0.276)

Observations 51,715 51,657 51,715 51,657
Overall R-squared 0.002 0.469 0.469 0.469
Number of taxpayers 13,274 13,265 13,274 13,265
Effect in % relative to 43.94 22.54 21.59 21.66

mean of output VAT
before reform

Note: estimations follow Equations 1 and 2; Columns 1-4 show impact estimates of WVAT in Zambia on output
VAT, Column 1 shows estimates using the reform variable, which includes all after-treatment years; in Column 2,
we add firm fixed effects; Column 3 presents estimates with return year effects; Column 4 presents estimates
with all fixed effects; robust standard errors in parentheses clustered at firm level with firm FE; *** p<0.01, **
p<0.05, * p<0.1.

Source: authors’ calculations based on ZRA administrative tax returns data, 2022.

Tables 6—9 show the estimation results based on Equation 2, with values adjusted for inflation to
2020 prices and clustered at the firm level. We start with the most parsimonious specification in
Column 1, adding on return year and firm fixed effects for the total population of taxpaying firms
in Columns 2—4. Our preferred estimates control for year and firm effects and are reported in the
fourth column. The sample includes filing years 2014—20 and we cluster standard errors at the firm
level. As expected, the regression results are reconcilable to the visual evidence: the WVAT reform
does indeed have a positive effect on our indicators of interest, as shown by the significant positive
impacts on reported value added, sales, and output VAT. The last row in each table reports the
impact estimate in percentages in relation to the mean level before the reform.

In our specifications for the total value added indicator (Table 6), we observe a significant DiD
estimate, showing that reported value added in the treated group has increased as a response to
the intervention. In our basic specification (1) we observe an average 15 per cent increase in value
added relative to pre-reform levels. We observe some variation in impact estimates as we
supplement the DiD specification; the magnitude of our estimate is K2 million based on the full
model (4), implying a 7 per cent increase post reform. We note similar impact estimates for total
sales (Table 7) and output VAT (Table 9). In the former there is a 12 per cent significant increase
after the reform when including all controls. In the latter, output VAT increases by 22 per cent
due to supplier firms remitting VAT to tax authorities indirectly through an agent in the basic
setup (Table 6, Column 4).

The impact estimates on total purchases as reported in filings for suppliers are ambiguous.
Coefficients show different signs across specifications after the intervention but are never
significant. As explained in Section 3.3, positive estimates can point to the exaggeration of
purchases, or the system may indirectly induce better bookkeeping to help with claiming input
VAT to cover for the withheld VAT, while negative estimates may signal a correction to such ex-
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ante exaggeration. Subsequently, as the WVAT reform did not change the process for claiming
input VAT, it might induce no response or indirect responses in reporting of purchases.

Estimated firm-level impact of the reform on value added can be derived to a coarse revenue
impact estimate with some presumptions. Approximately 3,900 firms in the data are impacted
annually; the estimated impact on annual value added is K2.119 million at 2020 price levels. With
the VAT rate of 16 per cent, for this group of firms the estimated annual revenue impact is
0.16 X K2.119 million x 3,900 = K1,322.256 million at 2020 price levels, assuming that all
of the reported VAT of treated firms was also remitted to the tax authority. This increase in VAT
revenue due to WVAT is 6.9 per cent of total VAT revenue raised in 2018 (K17,351.6 million) and
a 13 per cent increase in real VAT revenue annually relative to 2016.> These coarse estimates
indicate that the withholding system significantly contributed to the strong increase in VAT
revenue raised after the introduction of the WVAT system, as seen in Figure 1. Furthermore, as
this estimate leaves out withheld VAT from firms that neglected to file VAT entirely as well as
increased VAT revenue from withholding agents, these estimates are likely to be lower bounds.

The DiD framework studies firm-level impact of the WVAT regime as shown in Equation 2. The
reform may also have an impact on how many VAT-registered taxpayers file VAT. The concept
of the intervention, as discussed in Section 2.1, is that there is a greater possibility that a supplier
firm which has VAT withheld will seek a refund from the revenue authority. To do this, the firm
first needs to file taxes, and irregular VAT filing is very common in Zambia. Table 10 reports the
estimated impact on a binary variable of VAT return filing among firms that filed at least once
after the reform. The estimate of 0.13 implies that the reform increased the probability of filing
VAT for such firms by approximately 13 percentage points. This is likely to be a lower bound, as
it leaves out those firms that have never filed, which are likely more prevalent in the control group.

Table 10: DiD estimation results for WVAT—filing VAT return 0/1

Variables (2) (2) 3) 4)
Filing VAT Filing VAT Filing VAT Filing VAT

treat*after 0.130%*** 0.130*** 0.130%*** 0.130***
(0.007) (0.009) (0.007) (0.009)

Return year FE No No Yes Yes
Firm FE No Yes No Yes
Constant 0.599*** 0.560*** 0.506*** 0.467***
(0.004) (0.003) (0.006) (0.004)

Observations 64,848 64,848 64,848 64,848
Overall R-squared 0.075 0.068 0.094 0.087
Number of taxpayers 9,264 9,264 9,264 9,264

Note: Columns 1-4 show impact estimates of WVAT in Zambia on the probability of filing VAT; Column 1 shows
estimates using the reform variable, which includes all after-treatment years; in Column 2, we add firm fixed
effects; Column 3 presents estimates with return year effects; Column 4 presents estimates with all fixed effects;
robust standard errors in parentheses clustered at firm level with firm FE; *** p<0.01, ** p<0.05, * p<0.1.

Source: authors’ calculations based on ZRA administrative tax returns data, 2022.

> Correcting to 2020 values with Consumer Price Index (CPI): K1322.256 million/(7,957.0 X 1.0658 x 1.075 X
1.01573 x 1.0915) = 0.1308.
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4.3 Heterogeneity analysis

In this section, we explore heterogeneity in treatment effects along location and industry
dimensions, which are likely to influence the impact of the reform. We notice from Tables 2 and
3 above that the distribution of firms across the provinces and industries in the country is not
uniform. As a result, it is likely that the impact of the treatment may by limited to those populous
provinces or key sectors in which supplier firms likely trade with withholding agents. In our setup,
this implies that the positive impacts seen in the standard results might be different in those
provinces and industries with fewer firms. Furthermore, different sectors and regions may struggle
with different levels of baseline evasion, creating heterogeneity in the impact of the WVAT reform.
We study this conundrum by analysing our impact estimated by delineating province and industry
cohorts, then progressively observe the reform impacts for each province and sector in the usual
specification including all fixed effects. Moreover, we can tell the regions and industries driving
the significant results above. For heterogeneity across locations, we concentrate on the provinces
with the most supplier firms—Copperbelt and Lusaka—as well as those with the fewest—
Muchinga and Northern. We analyse the rest of the provinces—Central, Eastern, Luapula,
Northwestern, Southern, and Western—as a single cohort. For heterogeneity across sectors, we
concentrate on those industries that usually act as intermediary producers for other sectors. These
are administrative and support services, construction, real estate, transport and storage, and
wholesale and retail, with remaining sectors grouped as a single cohort. Tables 11-14 show the
impact results for our outcome variables of interest in levels for each province cohort while Tables
15—18 show the results for similar outcomes in levels for selected industry cohorts. Appendix E
and I show results for outcome variables in logs for location and industry respectively.

From Table 11, we see that impact on reported value added is slightly higher in the Copperbelt
than the Lusaka province. There is more variation in the impact estimates for the smaller regions,
but given the larger confidence intervals, they may as well be in the same ballpark. In particular,
supplier firms in the Copperbelt region continue to explain the increase in reported sales post
reform as shown in Table 12. There is on average an increase of 8.4 per cent value added among
supplier firms in that province remitting through withholding agents. The disaggregated result for
reported purchases is similar to the aggregate result. In Table 13, all provinces see insignificant
impacts on this outcome.

Output VAT increases in all province groups. The positive and significant impact among firms in
the Copperbelt can potentially be attributed to the large number of the withholding firms that are
within this mining-dominant province. With many suppliers engaged in business-to-business
transactions with such large firms which act as withholding agents, we observe at the province
level positive post-reform impacts which complement the results seen at the aggregate country
level. Disaggregated results based on log changes of the outcome variables show similar results.
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Table 11: DiD estimation results for WWAT—value added by province (in million K)

Variables (2) ) 3)
Copperbelt Lusaka Other provinces

treat*after 2.535** 1.758 4.201%**
(1.483) (1.632) (1.561)

Return year FE Yes Yes Yes
Firm FE Yes Yes Yes
Constant 1.174%* 7.894*** 5.208***
(4.127) (3.012) (0.473)

Observations 13,835 31,823 2,069
Overall R-squared 0.081 0.396 0.899
Number of taxpayers 3,658 8,369 1,576
Effect in % relative to 8.37 6.29 5.06

mean of value added
before reform

Note: Columns 1-3 show impact estimates with all fixed effects of WVAT in Zambia on value added
disaggregated by provinces; provinces are Copperbelt (Column 1), Lusaka (Column 2), and the rest, including
Central, Eastern, Muchinga, Northern, Southern, Luapula, Northwestern, and Western (Column 3); robust
standard errors in parentheses clustered at firm level with firm FE; *** p<0.01, ** p<0.05, * p<0.1.

Source: authors’ calculations based on ZRA administrative tax returns data, 2022.

Table 12: DiD estimation results for WWVAT—sales by province (in million K)

Variables Q) (2) 3)
Copperbelt Lusaka Other provinces
treat*after 1.903 2.790 3.390
(1.670) (7.315) (4.265)
Return year FE Yes Yes Yes
Firm FE Yes Yes Yes
Constant 4.854*** 1.110 -1.324
(1.632) (2.803) (2.663)
Observations 2,469 4,127 3,538
Overall R-squared 0.074 0.516 0.759
Number of taxpayers 580 1,298 1,014
Effect in % relative to 4,74 7.41 3.25
mean of sales before
reform

Note: Columns 1-3 show impact estimates with all fixed effects of WVAT in Zambia on sales disaggregated by
provinces; provinces are Copperbelt (Column 1), Lusaka (Column 2), and the rest, including Central, Eastern,
Muchinga, Northern, Southern, Luapula, Northwestern, and Western (Column 3); robust standard errors in
parentheses clustered at firm level with firm FE; *** p<0.01, ** p<0.05, * p<0.1.

Source: authors’ calculations based on ZRA administrative tax returns data, 2022.
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Table 13: DiD estimation results for WWAT—purchases by province (in million K)

Variables (2) (2) 3)
Copperbelt Lusaka Other provinces

treat*after 1.502 -0.628 0.025
(1.660) (1.742) (2.117)

Return year FE Yes Yes Yes
Firm FE Yes Yes Yes
Constant 9.399%** 4.905* 2.013*
(1.823) (2.863) (0.816)

Observations 13,835 31,823 6,057
Overall R-squared 0.072 0.621 0.977
Number of taxpayers 3,658 8,369 1,576
Effect in % relative to 8.41 -2.69 0.03

mean of purchases
before reform

Note: Columns 1-3 show impact estimates with all fixed effects of WVAT in Zambia on purchases disaggregated
by provinces; provinces are Copperbelt (Column 1), Lusaka (Column 2), and the rest, including Central, Eastern,
Muchinga, Northern, Southern, Luapula, Northwestern, and Western (Column 3); robust standard errors in
parentheses clustered at firm level with firm FE; *** p<0.01, ** p<0.05, * p<0.1.

Source: authors’ calculations based on ZRA administrative tax returns data, 2022.

Table 14: DiD estimation results for WVAT—output VAT by province (in million K)

Variables Q) ) )
Copperbelt Lusaka Other provinces

treat*after 0.420* 0.285 0.680***
(0.237) (0.263) (0.250)

Return year FE Yes Yes Yes
Firm FE Yes Yes Yes
Constant 1.915%** 1.294*** 0.834***
(0.660) (0.482) (0.075)

Observations 13,835 31,823 6,057
Overall R-squared 0.086 0.825 0.927
Number of taxpayers 3,658 8,369 565
Effect in % relative to 18.46 20.71 -

mean of output VAT
before reform

Note: Columns 1-3 show impact estimates with all fixed effects of WVAT in Zambia on output VAT disaggregated
by provinces; provinces are Copperbelt (Column 1), Lusaka (Column 2), and the rest, including Central, Eastern,
Muchinga, Northern, Southern, Luapula, Northwestern, and Western (Column 3); robust standard errors in
parentheses clustered at firm level with firm FE; *** p<0.01, ** p<0.05, * p<0.1.

Source: authors’ calculations based on ZRA administrative tax returns data, 2022.
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There is an increase in reported value added in all sectors. For heterogeneity within sectors, we
observe that results based on level outcomes are particularly clear in the administration and support
services sector. The sector records positive and significant impact estimates for reported value
added (9 per cent), purchases (37 per cent), and output VAT (10 per cent). The largest sectors in
this analysis are wholesale and retail and others including the manufacturing and mining sectors.
In this ‘others’ sector, including in manufacturing and mining, the reported value added appeared
to increase particularly clearly. The smallest impact in percentages was on the wholesale and retail
sector; it is likely that a lion share of the business in this sector is directed to consumers, and thus
the withholding applies to a very limited value of the business.

Results based on log outcomes (see Appendix F) continually show positive impact estimates in
most sectors. For the outcome variables of interest, the administration and support sector sees
higher magnitudes while industries such as construction, real estate, and wholesale and retail which
record insignificant results for level outcomes register positive and significant impact estimates for
log outcomes. For instance, sectors such as construction (24 per cent), transport and storage
(32 per cent), and wholesale and retail (21 per cent) record positive log impacts for output VAT
(see Appendix F).

Table 15: DiD estimation results for WWVAT—value added by sector (in million K)

Variables (1) 2 3 (4) (5) (6)
Adminand  Construction Real estate Transport ~ Wholesale Others

support and storage and retail

treat*after 7.055** 1.895 1.675 3.474 0.626 3.799**
(2.648) (2.892) (1.319) (2.506) (1.341) (1.883)

Return year FE Yes Yes Yes Yes Yes Yes

Firm FE Yes Yes Yes Yes Yes Yes

Constant 3.887*** 5.871*** 3.050** 9.737*** 7.640%** 8.635***
(1.481) (2.078) (1.425) (1.110) (3.653) (1.063)

Observations 2,469 4,127 866 2,415 22,571 19,239

Overall R- 0.008 0.065 0.434 0.257 0.437 0.642

squared

Number of 580 1,298 214 642 5,767 4,910

taxpayers

Effect in % 9.16 11.53 20.46 14.69 2.95 10.31

relative to mean
of value added
before reform

Note: Columns 1-6 show impact estimates with all fixed effects of WVAT in Zambia on value added
disaggregated by selected industries; sectors are administration and support services (Column 1), construction
(Column 2), real estate (Column 3), transport and storage (Column 4), wholesale and retail activities (Column 5),
and the rest, including mining, manufacturing, education, etc. (Column 6); robust standard errors in parentheses
clustered at firm level with firm FE; *** p<0.01, ** p<0.05, * p<0.1.

Source: authors’ calculations based on ZRA administrative tax returns data, 2022.
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Table 16: DiD estimation results for WVAT—sales by sector (in million K)

Variables (1) 2 3 (4) (5) (6)
Adminand  Construction Real estate Transport ~ Wholesale Others

support and storage and retail

treat*after 19.030 2.790 0.598 3.316 0.488 2.955
(1.670) (7.315) (2.572) (4.628) (1.310) (3.216)

Return year FE Yes Yes Yes Yes Yes Yes

Firm FE Yes Yes Yes Yes Yes Yes

Constant 48.540*** 1.110 3.009 5.874** 8.316** 2.331
(1.632) (2.803) (2.957) (2.567) (3.521) (1.782)

Observations 2,469 4,127 866 2,415 22,571 19,239

Overall R- 0.020 0.256 0.459 0.576 0.516 0.778

squared

Number of 580 1,298 214 642 5,767 4,910

taxpayers

Effect in % 16.89 13.01 4.47 7.33 1.90 5.90

relative to mean
of sales before
reform

Note: Columns 1-6 show impact estimates with all fixed effects of WVAT in Zambia on sales disaggregated by
selected industries; sectors are administration and support services (Column 1), construction (Column 2), real
estate (Column 3), transport and storage (Column 4), wholesale and retail activities (Column 5), and the rest,
including mining, manufacturing, education, etc. (Column 6); robust standard errors in parentheses clustered at
firm level with firm FE; *** p<0.01, ** p<0.05, * p<0.1.

Source: authors’ calculations based on ZRA administrative tax returns data, 2022.

Table 17: DiD estimation results for WWAT—purchases by sector (in million K)

Variables @ ) 3) 4 ®) (6)
Adminand  Construction Real estate Transport  Wholesale Others

support and storage and retail

treat*after 4.996** 2.876 0.265 0.183 -2.032 1.516
(2.281) (3.874) (1.926) (3.311) (1.146) (1.637)

Return year FE Yes Yes Yes Yes Yes Yes

Firm FE Yes Yes Yes Yes Yes Yes

Constant 7.307 4.241** 0.714 1.443 0.448 2.154
(0.814) (1.770) (0.601) (4.158) (1.780) (1.896)

Observations 2,469 4,127 866 2,415 22,571 19,239

Overall R- 0.027 0.255 0.459 0.567 0.516 0.778

squared

Number of 580 1,298 214 642 5,767 4,910

taxpayers

Effect in % 37.42 23.22 3.20 0.75 -10.60 5.37

relative to mean
of purchases
before reform
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Note: Columns 1-6 show impact estimates with all fixed effects of WVAT in Zambia on purchases disaggregated
by selected industries; sectors are administration and support services (Column 1), construction (Column 2), real
estate (Column 3), transport and storage (Column 4), wholesale and retail activities (Column 5), and the rest,
including mining, manufacturing, education, etc. (Column 6); robust standard errors in parentheses clustered at
firm level with firm FE; *** p<0.01, ** p<0.05, * p<0.1.

Source: authors’ calculations based on ZRA administrative tax returns data, 2022.

Table 18: DiD estimation results for WVAT—output VAT by sector (in million K)

Variables (1) 2 3 (4) (5) (6)
Adminand  Construction Real estate Transport ~ Wholesale Others

support and storage and retail

treat*after 1.016* 0.290 0.196 0.569 0.091 0.645**
(0.425) (0.460) (0.219) (0.401) (0.215) (0.306)

Return year FE Yes Yes Yes Yes Yes Yes

Firm FE Yes Yes Yes Yes Yes Yes

Constant 6.240 0.950*** 0.476** 1.554*** 1.234* 1.446*+*
(2.373) (0.328) (0.230) (0.178) (0.584) (0.171)

Observations 2,469 4,127 866 2,415 22,571 19,239

Overall R- 0.008 0.065 0.270 0.433 0.260 0.635

squared

Number of 580 1,298 214 642 5,767 4,910

taxpayers

Effect in % 9.51 30.18 36.80 79.12 11.92 47.06

relative to mean

of output VAT

before reform

Note: Columns 1-6 show impact estimates with all fixed effects of WVAT in Zambia on output VAT disaggregated
by selected industries; sectors are administration and support services (Column 1), construction (Column 2), real
estate (Column 3), transport and storage (Column 4), wholesale and retail activities (Column 5), and the rest,
including mining, manufacturing, education, etc. (Column 6); robust standard errors in parentheses clustered at
firm level with firm FE; *** p<0.01, ** p<0.05, * p<0.1.

Source: authors’ calculations based on ZRA administrative tax returns data, 2022.
4.4 Robustness checks

In this section we discuss the stability of our estimates when prior assumptions change or the
underlying dataset is changed. We show with a battery of checks and variations that the results
continue to hold. We do this seeking to confirm that the results showing that the WVAT reform
resulted in positive impacts is a plausible one. We first rule out the possibility that our main result
is caused by the choice of deflators. We do this by ignoring price indices applied to return values
in the standard results for the nominal return amounts as reported by suppliers in the tax return.
Next, we discuss the intensity of the reform. Also, we test different specifications of our variables
of interest to gauge the sensitivity of our results when exploiting a different form of the dependent
variable. Additionally, we relax our definition of the ‘treated’ sample by including firms that act
both as suppliers to WVAT agents and as WVAT agents themselves. This allows cases where
withholding agents double as suppliers, which we defined above as group three firms. Finally, we
check for extensive margin responses of the withholding regime by exploring the entry status of
suppliers before and after the intervention.
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Tables A1-A4 in Appendix A show the results for our outcome variables in nominal terms. In
specifications using the full model (Column 4), we observe similar study results which are not
sensitive to price deflators. Although our standard results are based on 2020 prices, similar analysis
without an index but accounting for price level differences only using year fixed effects produces
similar results, with unsurprisingly higher magnitudes as well as significance levels. For instance,
reported sales and value added increase by K8.6 and K6.3 million respectively post report. In
Zambia, where inflation has been between 6 and 18 per cent annually, such magnitudes are
misleading, as they do not account for price changes. By controlling for inflation, we obtain real-
impact estimates adjusted to reflect economic indicators for the reference period. We show in
Appendix A all impact results using unadjusted variables.

Our treated group now consists of firms differently impacted by the reform. While for some firms,
sales with agents make up a small share of all sales, for some they may be a lion’s share. Thus, the
treatment group is heterogeneous in terms of the intensity of the treatment. Treatment intensity
could be considered by applying, for example, a continuous-treatment DiD. However, we are
unable to fully explore this intensity due to the nature of our datasets. This is because we do not
know the intensity relative to all sales, including those not reported as we presume there is
significant evasion in terms of the volumes that firms report. Assigning treatment pre-reform
would be helpful but is impossible, as we know only transaction-level information on the sales
with future agents before the reform.

In the next check, we vary the nature of the outcomes of interest, which permits the verification
of the stability of our reported impact estimates. In our standard results shown in Tables 6-9, for
the outcome variables of reported value added, sales, purchases, and output VAT we estimate the
impact of the WVAT reform using these outcome variables in levels (2020 CPI-adjusted Kwacha).
This indicates by how much on average per firm the revenue authority gained in terms of the real
local currency due to the reform. Although such interpretation may be understandable in the
Zambian context, a full picture of plausible impacts may elude an international or external reader.
As a check on the main results and to improve the interpretability of the results, we vary the
specification of our outcome variables to logarithms and first differences, enabling the easy
interpretation our impact estimates. A notable weakness of these transformations is that using
logarithmic transformation excludes zero and negative values, potentially distorting the results,
while first differences require continuous reporting—also not evident in our country context. We
proxy the outcome variables by first difference as reported in Appendix D and then by logs as in
Appendix C. The former does not yield any precise estimates. However, the latter yields significant
impacts for all outcome variables. As seen in Column 4 in Tables C1 and C4, value added and
output VAT increase by 27 per cent, confirming the initial results when using level variables. Our
study reveals results on firms’ reported purchases which show the least impact of 14 per cent.
Given this ambiguous result, we maintain our explanation of the unobservable nature of this
variable in the transaction chain with the withholding agent as the cause of this minimal impact
estimate.

In the standard impact results, we assume strict treatment and control groups; the former
comprises uniquely supplier firms while the latter includes firms not trading with withholding
agents, and withholding agents themselves are left out of the analysis. This is done with the main
purpose of avoiding ambiguity, as the behaviour of supplier firms may differ from that of agents.
Moreover, as the target of the reform is to improve the compliance of supplier firms, it is important
to delineate their implied impacts before including the effects of the reform on other players in
the transaction chain. To understand the full impact of the reform, it may be useful to also extend
the analysis to firms that act as both suppliers and withholding agents. As our next sensitivity
check, we relax this prior by analysing impacts of the reform using the full data, which include as
the treatment group some 213 firms that act as both suppliers and withholding agents. For further
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robustness in the DiD regression, we include or omit a dummy for firms acting as agents and
suppliers, to control for the behavioural trend and see if this affects the results. We observe that
increasing the treatment sample to include firms acting as both suppliers and withholding agents
does not change the direction of our impact estimates. We observe higher magnitudes and
significance levels for all variables of interest excluding purchases, which was also not precisely
estimated in our standard results. Higher magnitudes may denote higher volumes of transactions
among the withholding agents, which are largely formalized in their dealings with other firms. The
higher impact may reflect the additional ways in which the reform may have enforced the VAT
reporting of agents. For example, in addition to withholding of VAT by other agents, the reform
removed the incentives for an agent to misreport VAT-deductible purchases. Also, the increased
liability in remitting VAT may have increased the perceived threat of audit for agents. From
Appendix B, we observe that the impact on value added is about 17.4 per cent post reform, as
compared with 10.5 per cent in the standard case.

We explore more options for extensive margin responses by investigating the extent to which new
supplier firms filed their VAT returns due to the introduction of withholding intervention. The
intervention may have pushed more firms into filing their returns especially in instances where
firms are in refund positions that prompt claims. Such claims can only be received after the firm
has met filing regulations with tax authorities. The chain of events potentially increases new entrant
firms engaging with withholding agents post reform. Table 19 shows the number of new entrant
firms from 2015 to 2020, providing us with descriptive evidence on the entry of firms (in VAT
filing) on the part of both the treatment and the control cohorts.

Table 19: New supplier firms pre- and post WVAT regime by treatment status

Treat Control

Number of Share of new VAT filers Number of Share of new VAT filers

VAT filers VAT filers
Year No. % No. %
2014 2,028 - 3,669 -
2015 1,843 468 20.3 2,878 1,095 27.6
2016 2,240 413 15.6 3,317 947 22.2
2017 2,651 510 16.1 3,705 1,071 22.4
2018 3,323 614 15.6 4,004 896 18.3
2019 3,692 216 5.5 4,220 711 14.4
2020 3,671 239 6.1 4,075 779 16.1

Note: the table shows the number and relative share of existing supplier firms, the number and share of entrant
supplier firms, and the total number of firms, in 2014—-2020; figures are based on study data for supplier firms’
filing returns each year and do not represent firms on the tax register.

Source: authors’ calculations based on ZRA administrative tax returns data, 2022.

From Table 19, we observe that in 2017 at the time of the adoption of WVAT, the treatment and
control suppliers see an increase in the number of filers of about 16 per cent and 22 per cent
respectively. The highest increases are observed in 2015-20. The number of new suppliers among
treated firms (Column 2) filing each year is relatively high in 2015—18. The relative number of new
filers around the time of the reform in 2017 does not stand out when compared with the control
sample, suggesting that WVAT reform may have contributed to the number of filers also through
a lower exit from VAT filing. However, a new filer is defined as a filer that did not previously file
VAT in period 2014-20, which is likely to misclassify some firms that had been filing occasionally
before the study period as a new filer. The table gives indicative evidence that the reform may have
had a positive impact in the extensive margin, i.e. in the number of VAT filers, yet there is a
positive trend also in the control group. However, this is merely descriptive, as we cannot rule out
other factors influencing the increase. The high number of new entrants to the data around 2015—
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18 may indicate a positive trend in the economy or that the various tax registration enforcement
policies that ZRA had been implementing at the time were paying off. The number of VAT filers
among treated suppliers has since been stagnant in the last years of the study period, while for
control firm it was increasing.

5 Conclusion

In this study, we use administrative data on withholding agents and tax returns in Zambia to
analyse how withholding of VAT affects a supplier’s reported valued added, sales, purchases, and
output VAT. We extensively describe the key indicators for suppliers engaging with withholding
agents in comparison with those without any withholding obligation, in order to understand the
withholding reform, how these players interact in the transaction chain, and how the system affects
final reporting to the tax authority. In the analysis, we employ a difference-in-differences methods
with firms trading with withholding agents as the treated group and firms not trading with agents
as a control group. In the development of key outcomes pre- and post reform, we observe the
similarity in trends between the groups before the reform, which is crucial for the choice of our
estimation strategy.

We find that suppliers who remit part of their returns through an agent increase their reported
value added by 7.3 per cent, which accounts for a firm average of K2 million annually post reform,
indicating that the reform improved tax compliance among treated firms. The results hold when
disaggregated by location and industry. For these results, we observe a particularly clear impact for
supplier firms in Copperbelt province and the administration and support industry.

Based on the firm-level impact on value added, we estimate an effect on aggregate VAT revenue.
The withholding reform increased VAT by approximately 13 per cent annually relative to VAT
revenue in 2016. As a share of VAT revenue in 2018, the impact was 7 per cent.

We observe higher output VAT among treatment firms post reform. Output VAT in 2020 prices
increased by K342,000 after the reform. This represents a 22 per cent increase post reform for
those suppliers who filed returns. This increase is mainly driven by sales, which equally sees a
12 per cent increase on average post reform. The reform compels the supplier firm to corroborate
its sales volume to the withholding agent, who in turn reports this as purchases. As such, the
supplier can only misreport up to a point, as their records must match those of the buyer who
doubles as a withholding agent.

Contrary to the results for sales and output VAT, where impact estimates are positive and precise,
the estimated impact on total purchases as reported by supplier firms is ambiguous. The standard
impact results in all specifications for this outcome are not significant. This confirms the fact that
treatment firms continue to (mis)report similar purchase volumes on average post reform,
depending on the implied assumption. Total purchases in the reform scenario continue to be
reported only by the suppliers, not by the withholding agent, leaving room for erroneous reporting
on the part of all supplier firms.

We finally perform sensitivity checks on the results gathered. While adjusting for inflation in the
standard results, we analyse data without this adjustment to show that the results are still significant
when not accounting for inflation or when using logarithmic values. Moreover, we confirm that
unrestricting our treatment to include firms who double as withholding agents does not change
the sign of our impact estimate. We observe higher magnitudes in both specifications when we
control for the treatment firm doubling as a withholding agent. Interestingly, the sign for total
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purchases in this case switches, indicating higher volumes post reform. We conclude that this is
driven mainly by the inclusion of these withholding agents, who must now truthfully report their
purchases to claim input VAT.

Our results are informative about the general effects of withholding of VAT with the imposition
of an intermediary in the form of a withholding agent. The positive tax compliance effect as
observed in the indicators of interest implies that such reforms can increase VAT reporting and
government revenue. While we observe notable increases in VAT revenue in the treatment group,
for a comprehensive cost—benefit analysis the costs of the reform would need to be considered.
In addition to administrative costs for the tax authority, the WVAT system generates compliance
costs for firms. The agent has an additional administrative burden of remitting taxes on behalf of
other firms, and the supplier firm might need to put additional effort into keeping track of its VAT
withheld. Also, it is prudent to note that tax compliance as observed in our results might have
spillover effects on other tax bases. In our results, we are assuming that treatment firms do not
shift misreporting or cheating behaviour to other tax bases. This may not entirely hold in all cases,
as firms are likely to find other avenues through which to game the tax system. As a result, when
stating the full impact of the reform, a full assessment of the cost and benefits of a withholding

reform and their subsequent spillover effects on corporate and personal income tax revenue
should be considered (Coolidge 2012).
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Appendix A: Additional results without inflation adjustment

Table Al: DiD estimation results for WVAT—value added (in million K)

Variables ) ) (3) (4)

valadd valadd valadd valadd
treat*after 8.011*** 4. 757*** 4.507*** 4.516%**

(2.063) (1.447) (1.438) (1.441)
Return year FE No No Yes Yes
Firm FE No Yes No Yes
Constant 8.378*** 5.409*** 4,005%** 3.584***

(0.625) (1.102) (0.898) (1.120)
Observations 51,703 51,645 51,703 51,645
R-squared 0.003 0.523 0.5234 0.523
Number of taxpayers 13,274 13,265 13,274 13,265

Note: Columns 1-4 show impact estimates of WVAT in Zambia on value added; Column 1 shows estimates
using the reform variable, which includes all after-treatment years; in Column 2, we add firm fixed effects; Column
3 presents estimates with return year effects; Column 4 presents estimates with all fixed effects; robust standard
errors in parentheses clustered at firm level with firm FE; in the last row, we report the increase related to the
mean value added for the treated group before the reform; *** p<0.01, ** p<0.05, * p<0.1.

Source: authors’ calculations based on ZRA administrative tax returns data, 2022.

Table A2: DiD estimation results for WVAT—sales (in million K)

Variables Q) ) 3) (4)
totalsales totalsales totalsales totalsales

treat*after 1.407** 5.473** 5.354* 5.369**
(5.470) (2.276) (2.245) (2.249)

Return year FE No No Yes Yes
Firm FE No Yes No Yes
Constant 1.176*** 1.958 2.145 1.546
(1.476) (2.874) (1.619) (2.405)

Observations 51,715 51,657 51,715 51,657
R-squared 0.004 0.608 0.609 0.609
Number of taxpayers 13,274 13,265 13,274 13,265

Note: Columns 1-4 show impact estimates of WVAT in Zambia on sales; Column 1 shows estimates using the
reform variable, which includes all after-treatment years; in Column 2, we add firm fixed effects; Column 3
presents estimates with return year effects; Column 4 presents estimates with all fixed effects; robust standard
errors in parentheses clustered at firm level with firm FE; *** p<0.01, ** p<0.05, * p<0.1.

Source: authors’ calculations based on ZRA administrative tax returns data, 2022.
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Table A3: DiD estimation results for WVAT—purchases (in million K)

Variables Q)
totalpurch

treat*after 6.213**
(3.169)

Return year FE No
Firm FE No
Constant 7.154%**
(0.884)

Observations 51,715
R-squared 0.004
Number of taxpayers 13,274

@ ®3)
totalpurch totalpurch
0.048 -0.146
(1.091) (1.085)
No Yes

Yes No
1.966 1.320
(1.639) (1.025)
51,657 51,715
0.608 0.609
13,265 13,274

(4)

totalpurch

-0.153
(1.087)

Yes

Yes

0.615
(1.300)

51,657
0.609
13,265

Note: Columns 1-4 show impact estimates of WVAT in Zambia on purchases; Column 1 shows estimates using
the reform variable, which includes all after-treatment years; in Column 2, we add firm fixed effects; Column 3
presents estimates with return year effects; Column 4 presents estimates with all fixed effects; robust standard
errors in parentheses clustered at firm level with firm FE; in the last row, we report the increase related to the
mean value added for the treated group before the reform; *** p<0.01, ** p<0.05, * p<0.1.

Source: authors’ calculations based on ZRA administrative tax returns data, 2022.

Table A4: DiD estimation results for WVAT—output VAT (in million K)

Variables (1)
outvat

treat*after 1.290***
(0.331)

Return year FE No
Firm FE No
Constant 1.358***
(0.0100)

Observations 51,715
R-squared 0.003
Number of taxpayers 13,274

(2 (3)
outvat outvat
0.768*** 0.726***
(0.232) (0.230)
No Yes

Yes No
0.878*** 0.651
(0.176) (0.144)
51,657 51,715
0.523 0.5234
13,265 13,274

4

outvat

0.728*++
(0.231)

Yes

Yes

0.580%**
©)

51,657
0.523
13,265

Note: Columns 1-4 show impact estimates of WVAT in Zambia on output VAT; Column 1 shows estimates using
the reform variable, which includes all after-treatment years; in Column 2, we add firm fixed effects; Column 3
presents estimates with return year effects; Column 4 presents estimates with all fixed effects; robust standard
errors in parentheses clustered at firm level with firm FE; in the last row, we report the increase related to the
mean value added for the treated group before the reform; *** p<0.01, ** p<0.05, * p<0.1.

Source: authors’ calculations based on ZRA administrative tax returns data, 2022.
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Appendix B: Additional results without restriction on treatment firms

Table B1: DiD estimation results for WVAT—value added (in million K)

Variables Q) ) ) 4)

valadd valadd valadd valadd
treat*after 13.120*** 7.079*** 13.090%** 7.158***

(2.728) (1.579) (2.7212) (1.586)
Return year FE No No Yes Yes
Firm FE No Yes No Yes
Constant 17.700*** 12.460*** 20.460*** 13.900%**

(0.208) (0.747) (1.574) (1.157)
Observations 51,918 51,860 51,918 51,860
Overall R-squared 0.004 0.444 0.004 0.444
Number of taxpayers 13,309 13,300 13,309 13,300
Effect in % relative to 31.93 17.23 31.85 17.42

mean of valadd
before reform

Note: Columns 1-4 show impact estimates of WVAT in Zambia on value added; Column 1 shows estimates
using the reform variable, which includes all after-treatment years; in Column 2, we add firm fixed effects; Column
3 presents estimates with return year effects; Column 4 presents estimates with all fixed effects; robust standard
errors in parentheses clustered at firm level with firm FE; in the last row, we report the increase related to the
mean value added for the treated group before the reform; *** p<0.01, ** p<0.05, * p<0.1.

Source: authors’ calculations based on ZRA administrative tax returns data, 2022.

Table B2: DiD estimation results for WVAT—sales (in million K)

Variables ) 2) €)) 4)
totalsales totalsales totalsales totalsales
treat*after 27.710%** 12.520*** 27.280*** 12.360%**
(6.536) (4.927) (6.448) (4.860)
Return year FE No No Yes Yes
Firm FE No Yes No Yes
Constant 28.770%** 13.450%* 30.063*** 11.720%**
(1.326) (4.349) (2.055) (3.766)
Observations 51,918 51,860 51,918 51,860
Overall R-squared 0.003 0.550 0.003 0.550
Number of taxpayers 13,309 13,300 13,309 13,300
Effect in % relative to 43.98 19.87 4412 19.61
mean of sales before
reform

Note: Columns 1-4 show impact estimates of WVAT in Zambia on sales; Column 1 shows estimates using the
reform variable, which includes all after-treatment years; in Column 2, we add firm fixed effects; Column 3
presents estimates with return year effects; Column 4 presents estimates with all fixed effects; robust standard
errors in parentheses clustered at firm level with firm FE; *** p<0.01, ** p<0.05, * p<0.1.

Source: authors’ calculations based on ZRA administrative tax returns data, 2022.
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Table B3: DiD estimation results for WVAT—purchases (in million K)

Variables Q) ) 3) (4)
totalpurch totalpurch totalpurch totalpurch

treat*after 15.280*** 1.998 15.000*** 1.924
(4.217) (1.610) (4.167) (1.575)

Return year FE No No Yes Yes
Firm FE No Yes No Yes
Constant 15.350*** 1.043 17.660*** 2.072
(0.856) (2.409) (1.795) (2.559)

Observations 51,918 51,860 51,918 51,860
Overall R-squared 0.004 0.550 0.004 0.550
Number of taxpayers 13,309 13,300 13,309 13,300
Effect in % relative to 47.44 6.20 46.57 5.97

mean of purchases
before reform

Note: Columns 1-4 show impact estimates of WVAT in Zambia on purchases; Column 1 shows estimates using
the reform variable, which includes all after-treatment years; in Column 2, we add firm fixed effects; Column 3
presents estimates with return year effects; Column 4 presents estimates with all fixed effects; robust standard
errors in parentheses clustered at firm level with firm FE; in the last row, we report the increase related to the
mean value added for the treated group before the reform; *** p<0.01, ** p<0.05, * p<0.1.

Source: authors’ calculations based on ZRA administrative tax returns data, 2022.

Table B4: DiD estimation results for WVAT—output VAT (in million K)

Variables Q) ) 3) 4)
outvat outvat outvat outvat

treat*after 2.105%** 1.130%** 2.100%** 1.143%**
(0.438) (0.255) (0.436) (0.255)

Return year FE No No Yes Yes
Firm FE No Yes No Yes
Constant 2.869*** 2.018*** 3.309%** 2.249%**
(0.088) (0.283) (0.277) (0.336)

Observations 51,918 51,860 51,918 51,860
Overall R-squared 0.004 0.446 0.004 0.446
Number of taxpayers 13,309 13,300 13,309 13,300
Effect in % relative to 356.62 191.44 355.77 193.64

mean of output VAT
before reform

Note: Columns 1-4 show impact estimates of WVAT in Zambia on output VAT; Column 1 shows estimates using
the reform variable, which includes all after-treatment years; in Column 2, we add firm fixed effects; Column 3
presents estimates with return year effects; Column 4 presents estimates with all fixed effects; robust standard
errors in parentheses clustered at firm level with firm FE; in the last row, we report the increase related to the
mean value added for the treated group before the reform; *** p<0.01, ** p<0.05, * p<0.1.

Source: authors’ calculations based on ZRA administrative tax returns data, 2022.
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Appendix C: Additional results with log transformation on outcome variables

Table C1: DiD estimation results for WWAT—value added (log changes)

Variables Q) ) 3) 4)
Invaladd Invaladd Invaladd Invaladd

treat*after 0.342*** 0.336*** 0.338*** 0.338***
(0.034) (0.033) (0.033) (0.033)

Return year FE No No Yes Yes
Firm FE No Yes No Yes
Constant 14.44%* 14.66*** 14.47** 14.72%**
(0.011) (0.317) (0.020) (0.318)

Observations 46,140 46,084 46,140 46,084
Overall R-squared 0.048 0.077 0.084 0.076
Number of taxpayers 11,871 11,863 11,871 11,863

Note: Columns 1-4 show impact estimates of WVAT in Zambia on value added; Column 1 shows estimates
using the reform variable, which includes all after-treatment years; in Column 2, we add firm fixed effects; Column
3 presents estimates with return year effects; Column 4 presents estimates with all fixed effects; robust standard
errors in parentheses clustered at firm level with firm FE; in the last row; *** p<0.01, ** p<0.05, * p<0.1.

Source: authors’ calculations based on ZRA administrative tax returns data, 2022.

Table C2: DiD estimation results for WVAT—sales (log changes)

Variables Q) (2) 3) (4)
Intotalsales Intotalsales Intotalsales Intotalsales

treat*after 0.303*** 0.295*** 0.294*** 0.293***
(0.034) (0.034) (0.034) (0.034)

Return year FE No No Yes Yes
Firm FE No Yes No Yes
Constant 14.66*** 14.86*** 14.67*** 14.88***
(0.011) (0.325) (0.021) (0.325)

Observations 47,986 47,930 47,986 47,930
Overall R-squared 0.031 0.071 0.075 0.069
Number of taxpayers 12,210 12,202 12,210 12,202

Note: Columns 1-4 show impact estimates of WVAT in Zambia on sales; Column 1 shows estimates using the
reform variable, which includes all after-treatment years; in Column 2, we add firm fixed effects; Column 3
presents estimates with return year effects; Column 4 presents estimates with all fixed effects; robust standard
errors in parentheses clustered at firm level with firm FE; *** p<0.01, ** p<0.05, * p<0.1.

Source: authors’ calculations based on ZRA administrative tax returns data, 2022.
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Table C3: DiD estimation results for WVAT—purchases (log changes)

Variables Q) (2) 3) (4)
Intotalpurch Intotalpurch Intotalpurch Intotalpurch

treat*after 0.228*** 0.213*** 0.216*** 0.213***
(0.036) (0.036) (0.036) (0.036)

Return year FE No No Yes Yes
Firm FE No Yes No Yes
Constant 14.22%* 14.12%** 14.27%** 14.17%**
(0.012) (0.172) (0.021) (0.172)

Observations 46,343 46,298 46,343 46,298
Overall R-squared 0.015 0.048 0.049 0.048
Number of taxpayers 11,885 11,877 11,885 11,877

Note: Columns 1-4 show impact estimates of WVAT in Zambia on purchases; Column 1 shows estimates using
the reform variable, which includes all after-treatment years; in Column 2, we add firm fixed effects; Column 3
presents estimates with return year effects; Column 4 presents estimates with all fixed effects; robust standard
errors in parentheses clustered at firm level with firm FE; *** p<0.01, ** p<0.05, * p<0.1.

Source: authors’ calculations based on ZRA administrative tax returns data, 2022.

Table C4: DiD estimation results for WWAT—output VAT (log changes)

Variables Q) ) 3) 4)

Inoutvat Inoutvat Inoutvat Inoutvat
treat*after 0.345%** 0.339*** 0.3471%** 0.3471%**

(0.033) (0.033) (0.033) (0.033)
Return year FE No No Yes Yes
Firm FE No Yes No Yes
Constant 12.62%** 12.83*** 12.64%** 12.90%**

(0.011) (0.317) (0.020) (0.318)
Observations 46,229 46,173 46,229 46,173
Overall R-squared 0.047 0.076 0.083 0.075
Number of taxpayers 11,889 11,881 11,889 11,881

Note: Columns 1-4 show impact estimates of WVAT in Zambia on output VAT; Column 1 shows estimates using
the reform variable, which includes all after-treatment years; in Column 2, we add firm fixed effects; Column 3
presents estimates with return year effects; Column 4 presents estimates with all fixed effects; robust standard
errors in parentheses clustered at firm level with firm FE; *** p<0.01, ** p<0.05, * p<0.1.

Source: authors’ calculations based on ZRA administrative tax returns data, 2022.
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Appendix D: Additional results with first difference on outcome variables

Table D1: DiD estimation results for WWAT—value added (first difference in million K)

Variables (1) ) (3) (4)
dvaladd dvaladd dvaladd dvaladd
treat*after 0.201 -0.065 0.329 0.072
(1.240) (1.339) (1.206) (1.308)
Return year FE No No Yes Yes
Firm FE No Yes No Yes
Constant 1.114%* -0.676 3.289*** 2.158
(0.3212) (0.954) (2.1212) (1.350)
Observations 37,079 37,041 37,079 37,041
Overall R-squared 0.00 0.02 0.01 0.02
Number of
taxpayers 10,424 10,419 10,424 10,419

Note: this table reports the first difference of annual value added as the dependent variable; Columns 1-4 show
impact estimates of WVAT in Zambia on value added; Column 1 shows estimates using the reform variable,
which includes all after-treatment years; in Column 2, we add return year fixed effects; Column 3 presents
estimates with firm fixed effects; Column 4 presents estimates with all fixed effects; robust standard errors in
parentheses clustered at firm level with firm FE; in the last row, we report the increase related to the mean value
added for the treated group before the reform; *** p<0.01, ** p<0.05, * p<0.1.

Source: authors’ calculations based on ZRA administrative tax returns data, 2022.

Table D2: DiD estimation results for WVAT—sales (first difference in million K)

Variables Q) (2) 3) 4)
dtotalsales dtotalsales dtotalsales dtotalsales

treat*after 0.182 -0.300 0.400 -0.065
(3.098) (3.371) (3.096) (3.375)

Return year FE No No Yes Yes
Firm FE No Yes No Yes
Constant 2.804*** -0.810 6.293*** 4.096
(0.803) (2.630) (2.036) (3.146)

Observations 37,079 37,041 37,079 37,041
Overall R-squared 0.00 0.02 0.01 0.02
Number of taxpayers 10,424 10,419 10,424 10,419

Note: this table reports the first difference of annual total sales added as the dependent variable; Columns 1-4
show impact estimates of WVAT in Zambia on sales; Column 1 shows estimates using the reform variable, which
includes all after-treatment years; in Column 2, we add return year fixed effects; Column 3 presents estimates
with firm fixed effects; Column 4 presents estimates with all fixed effects; robust standard errors in parentheses
clustered at firm level with firm FE; *** p<0.01, ** p<0.05, * p<0.1.

Source: authors’ calculations based on ZRA administrative tax returns data, 2022.

37



Table D3: DiD estimation results for WVAT—purchases (first difference in million K)

Variables (2)
dtotalpurch

treat*after -2.221
(1.787)

Return year FE No
Firm FE No
Constant 1.667*+*
(0.467)

Observations 37,079
Overall R-squared 0.00
Number of taxpayers 10,424

)

dtotalpurch

-2.710
(1.904)

No

Yes

-0.513
(1.706)

37,041
0.02
10,419

©)
dtotalpurch

-1.997
(1.800)

Yes

No

3.499%**
(0.540)

37,079
0.01
10,424

4
dtotalpurch

-2.473
(1.916)

Yes

Yes

2.786
(1.748)

37,041
0.02
10,419

Note: this table reports the first difference of annual total purchases added as the dependent variable; Columns
1-4 show impact estimates of WVAT in Zambia on purchases; Column 1 shows estimates using the reform
variable, which includes all after-treatment years; in Column 2, we add return year fixed effects; Column 3
presents estimates with firm fixed effects; Column 4 presents estimates with all fixed effects; robust standard
errors in parentheses clustered at firm level with firm FE; *** p<0.01, ** p<0.05, * p<0.1.

Source: authors’ calculations based on ZRA administrative tax returns data, 2022.

Table D4: DiD estimation results for WVAT—output VAT (first difference in million K)

Variables Q)

doutvat
treat*after 0.040

(0.199)
Return year FE No
Firm FE No
Constant 0.187***

(0.051)
Observations 37,079
Overall R-squared 0.00
Number of taxpayers 10,424

@)

doutvat

~0.002
(0.215)

No

Yes

~0.096
(0.153)

37,041
0.02
10,419

(3
doutvat

0.061
(0.194)

Yes

No

0.542%+
(0.182)

37,079
0.01
10,424

(4)

doutvat

0.020
(0.210)

Yes

Yes

0.370*
(0.219)

37,041
0.02
10,419

Note: this table reports the first difference of annual output VAT as the dependent variable; Columns 1-4 show
impact estimates of WVAT in Zambia on output VAT; Column 1 shows estimates using the reform variable, which
includes all after-treatment years; in Column 2, we add return year fixed effects; Column 3 presents estimates
with firm fixed effects; Column 4 presents estimates with all fixed effects; robust standard errors in parentheses
clustered at firm level with firm FE; *** p<0.01, ** p<0.05, * p<0.1.

Source: authors’ calculations based on ZRA administrative tax returns data, 2022.
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Appendix E: Additional results on heterogeneity analysis by location

Table E1: DiD estimation results for WVAT—value added by province (log changes)

Variables (1) (2) )
Copperbelt Lusaka Other provinces

treat*after 0.309*** 0.084*** 0.250***
(0.043) (0.026) (0.073)

Return year FE Yes Yes Yes
Firm FE Yes Yes Yes
Constant 6.040%** 4.908*** 4.937***
(0.261) (0.145) (0.391)

Observations 11,360 26,707 4,845
Overall R-squared 0.493 0.506 0.461

Number of taxpayers
3,011 7,084 1,295

Note: Columns 1-3 show impact estimates with all fixed effects of WVAT in Zambia on value added
disaggregated by provinces; the provinces are Copperbelt (Column 1), Lusaka (Column 2), and the rest,
including Central, Eastern, Muchinga, Northern, Southern, Luapula, Northwestern, and Western (Column 3);
robust standard errors in parentheses clustered at firm level with firm FE; *** p<0.01, ** p<0.05, * p<0.1.

Source: authors’ calculations based on ZRA administrative tax returns data, 2022.

Table E2: DiD estimation results for WVA—sales by province (log changes)

Variables Q) (2) )
Copperbelt Lusaka Other provinces

treat*after 0.143 0.305*** 0.072
(0.102) (0.115) (0.100)

Return year FE Yes Yes Yes
Firm FE Yes Yes Yes
Constant 7.087*** 4.715** 4.970***
(0.517) (0.524) (0.513)

Observations 2,102 29,461 1,938
Overall R-squared 0.406 0.415 0.374
Number of taxpayers 497 1,038 861

Note: Columns 1-3 show impact estimates with all fixed effects of WVAT in Zambia on sales disaggregated by
provinces; the provinces are Copperbelt (Column 1), Lusaka (Column 2), and the rest, including Central, Eastern,
Muchinga, Northern, Southern, Luapula, Northwestern, and Western (Column 3); robust standard errors in
parentheses clustered at firm level with firm FE; *** p<0.01, ** p<0.05, * p<0.1.

Source: authors’ calculations based on ZRA administrative tax returns data, 2022.
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Table E3: DiD estimation results for WVAT—purchases by province (log changes)

Variables Q) (2) 3)
Copperbelt Lusaka Other provinces

treat*after -0.083* 0.080*** 0.133*
(0.047) (0.030) (0.074)

Return year FE Yes Yes Yes
Firm FE Yes Yes Yes
Constant 2.797%** 4.393*** 7.146%**
(0.474) (0.394) (0.793)

Observations 11,660 27,515 5,257
Overall R-squared 0.487 0.465 0.352

Number of taxpayers
3,087 7,244 1,368

Note: Columns 1-3 show impact estimates with all fixed effects of WVAT in Zambia on purchases disaggregated
by provinces; the provinces are Copperbelt (Column 1), Lusaka (Column 2), and the rest, including Central,
Eastern, Muchinga, Northern, Southern, Luapula, Northwestern, and Western (Column 3); robust standard errors
in parentheses clustered at firm level with firm FE; *** p<0.01, ** p<0.05, * p<0.1.

Source: authors’ calculations based on ZRA administrative tax returns data, 2022.

Table E4: DiD estimation results for WVAT—output VAT by province (log changes)

Variables Q) (2) 3)
Copperbelt Lusaka Other provinces

treat*after 0.313*** 0.085*** 0.252%**
(0.043) (0.026) (0.073)

Return year FE Yes Yes Yes
Firm FE Yes Yes Yes
Constant 4.245%* 3.065*** 3.095***
(0.261) (0.146) (0.390)

Observations 11,370 26,735 4,847
Overall R-squared 0.492 0.503 0.459

Number of taxpayers
3,014 7,090 1,296

Note: Columns 1-3 show impact estimates with all fixed effects of WVAT in Zambia on output VAT disaggregated
by provinces; the provinces are Copperbelt (Column 1), Lusaka (Column 2), and the rest, including Central,
Eastern, Muchinga, Northern, Southern, Luapula, Northwestern, and Western (Column 3); robust standard errors
in parentheses clustered at firm level with firm FE; *** p<0.01, ** p<0.05, * p<0.1.

Source: authors’ calculations based on ZRA administrative tax returns data, 2022.
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Appendix F: Additional results on heterogeneity analysis by industry

Table F1: DiD estimation results for WWAT—value added by sector (log changes)

Variables 1) 2 3) 4 5) (6)
Admin and Construction Real estate Transport Wholesale Others
support and storage and retail
treat*after 0.205* 0.214** 0.196 0.302%** 0.209*** 0.093**
(0.118) (0.105) (0.156) (0.115) (0.027) (0.038)
Return year FE Yes Yes Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes
Constant 7.449%** 4.522%** 8.134**= 4.676*** 4.711%* 5.571%**
(0.517) (0.401) (1.083) (0.534) (0.157) (0.239)
Observations 2,260 3,489 763 2,169 20,782 15,611
Overall R- 0.357 0.426 0.285 0.475 0.579 0.455
squared
Number of 491 1,014 166 539 4,942 4,088
taxpayers

Note: Columns 1-6 show impact estimates with all fixed effects of WVAT in Zambia on value added
disaggregated by selected industries; sectors are administration and support services (Column 1), construction
(Column 2), real estate (Column 3), transport and storage (Column 4), wholesale and retail activities (Column 5),
and the rest, including mining, manufacturing, education, etc. (Column 6); robust standard errors in parentheses
clustered at firm level with firm FE; *** p<0.01, ** p<0.05, * p<0.1.

Source: authors’ calculations based on ZRA administrative tax returns data, 2022.

Table F2: DiD estimation results for WVAT—sales by sector (log changes)

Variables 1) 2) ?3) 4) (5) (6)
Adminand  Construction Real estate Transport Wholesale Others
support and storage and retail
treat*after 0.143 0.305*** 0.180 0.115 0.192*** 0.026
(0.102) (0.113) (0.158) (0.089) (0.028) (0.041)
Return year FE Yes Yes Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes
Constant 7.087*** 4.715%+* 8.073*** 4.371%** 4 575%+* 5.898***
(0.517) (0.524) (1.113) (0.486) (0.159) (0.241)
Observations 2,102 3,262 648 2,179 19,760 16,458
Overall R- 0.406 0.415 0.280 0.541 0.557 0.362
squared
Number of 497 1,038 167 574 5,020 4,239
taxpayers

Note: Columns 1-6 show impact estimates with all fixed effects of WVAT in Zambia on sales disaggregated by
selected industries; sectors are administration and support services (Column 1), construction (Column 2), real
estate (Column 3), transport and storage (Column 4), wholesale and retail activities (Column 5), and the rest,
including mining, manufacturing, education, etc. (Column 6); robust standard errors in parentheses clustered at
firm level with firm FE; *** p<0.01, ** p<0.05, * p<0.1.

Source: authors’ calculations based on ZRA administrative tax returns data, 2022.
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Table F3: DiD estimation results for WVAT—purchases by sector (log changes)

Variables @) 2) 3) 4 5) (6)
Adminand  Construction Real estate Transport Wholesale Others
support and storage and retail
treat*after 0.218 -0.174 0.004 0.067 —0.080*** 0.115*
(0.318) (0.114) (0.214) (0.096) (0.031) (0.045)
Return year FE Yes Yes Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes
Constant 3.355** 5.516%** 5.745%** 3.871*** 2.867*** 5.876***
(1.440) (0.717) (2.312) (0.977) (0.453) (0.489)
Observations 2,102 3,262 648 2,179 19,760 16,458
Overall R- 0.409 0.417 0.286 0.534 0.556 0.365
squared
Number of 497 1,038 167 574 5,020 4,239
taxpayers

Note: Columns 1-6 show impact estimates with all fixed effects of WVAT in Zambia on purchases disaggregated
by selected industries; sectors are administration and support services (Column 1), construction (Column 2), real
estate (Column 3), transport and storage (Column 4), wholesale and retail activities (Column 5), and the rest,
including mining, manufacturing, education, etc. (Column 6); robust standard errors in parentheses clustered at
firm level with firm FE; *** p<0.01, ** p<0.05, * p<0.1.

Source: authors’ calculations based on ZRA administrative tax returns data, 2022.

Table F4: DIiD estimation results for WVAT—output VAT by sector (log changes)

Variables 1) 2 3 4) (5) (6)
Admin and Construction Real estate Transport Wholesale Others
support and storage and retail
treat*after 0.182 0.239** 0.118 0.320** 0.213*** 0.096**
(0.119) (0.107) (0.170) (0.114) (0.028) (0.038)
Return year FE Yes Yes Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes
Constant 5.791%** 2.689*** 5.705%** 2.830*** 2.887*** 3.739%**
(0.536) (0.399) (1.174) (0.533) (0.158) (0.240)
Observations 2,059 3,176 638 2,080 19,349 15,627
Overall R- 0.339 0.421 0.300 0.477 0.577 0.456
squared
Number of 491 1,014 166 540 4,945 4,094
taxpayers

Note: Columns 1-6 show impact estimates with all fixed effects of WVAT in Zambia on output VAT disaggregated
by selected industries; sectors are administration and support services (Column 1), construction (Column 2), real
estate (Column 3), transport and storage (Column 4), wholesale and retail activities (Column 5), and the rest,
including mining, manufacturing, education, etc. (Column 6); robust standard errors in parentheses clustered at
firm level with firm FE; *** p<0.01, ** p<0.05, * p<0.1.

Source: authors’ calculations based on ZRA administrative tax returns data, 2022.
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