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Abstract

During the period 1996-2000, the coverage of VAT in Pakistan rose by twenty times in terms of
the number of firms in the tax net and by ten times in terms of the volume of transactions subject
to it. This paper leverages this staggered introduction of VAT in the country to estimate its
enforcement spillovers. Focusing on firms already in the tax net, | explore if their tax
compliance improves as VAT gets extended to their trading partners. Using differential
responses to upward and downward extension of the tax, | characterize the mechanisms
underlying the self-enforcement response.
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I Introduction

Since 1975, the share of value added tax (VAT) in total government revenue has risen
from 9% to 20% in the OECD countries. At the same time, the share of income tax has
fallen from 30% to 24% (OECD, 2017). The shift toward VAT is even stronger in emerg-
ing economies, where the tax is replacing falling revenues from international trade
(Baunsgaard & Keen, 2010; Cagé & Gadenne, 2018). VAT has now been adopted by al-
most every country in the world, its rates are increasing steadily over time, and it has
become the major source of revenue for governments around the world (International
Tax Dialogue, 2013).! Yet, the tax has not received as much attention from empirical
public finance researchers as other tax instruments have.

VAT is a broad-based tax on consumption, levied on all production stages. Firms
charge VAT on their output, deduct the tax already paid on inputs, and remit the bal-
ance due to the government. The tax thus does not distort input prices, keeping the
production efficient. It is also considered to facilitate enforcement as the credit-invoice
mechanism built into it reduces a firm’s ability and incentive to evade the tax, espe-
cially on inter-firm transactions. These two considerations jointly underpin the steady
expansion of VAT around the world. In this paper, I focus solely on the latter consid-
eration. I leverage a novel source of variation—the staggered roll out of VAT in Pak-
istan—to study if the tax indeed creates enforcement spillovers and if so how strong
they are.

Pakistan decided in principle to implement VAT in its standard, broad-based form
in 1990. The political costs of introducing a new levy, however, are large, and per-
haps to reduce these costs the tax was rolled out in phases. In its initial phase lasting
till 1995, VAT was applied to a few manufacturing industries only. The base was ex-
panded steadily from 1996, and the tax was extended to all areas of economic activity
in the next five years. These extensions were carried out at the level of a production
stage. Specifically, the tax was extended to all manufacturers in 1996; to importers in
1997; to distributors, wholesalers, and retailers in 1998; to energy sector in 1999; and
to service providers in 2000. As a result of these extensions, the penetration of VAT in
the country increased by almost twenty-fold in terms of the number of firms in the tax

!Other than the US and a few oil-rich states, VAT has now been adopted by every country in the
world. In the the OECD countries, where VAT was adopted at the earliest, its standard rate has gone up
on average from 11.7% at its introduction to 18.7% now, increasing by more than 60% (see Table 1 in the
International Tax Dialogue, 2013).

ZPakistan’s financial year begins from July. Any reference to year ¢ in this paper refers to the financial
year from July ¢ to June ¢ + 1.



net and by almost ten-fold in terms of the volume of transactions subject to it. I use
this variation to identify the causal impact of VAT on firm compliance, along both the
intensive and extensive margins.

For this purpose, I focus on manufacturers—the firms who enter the tax net at the
earliest—and see how their outcomes respond as the tax gets extended to their buyers
and suppliers. To the extent that VAT is self-enforcing, the compliance of existing firms
will improve as their trading partners become subject to the tax (intensive-margin re-
sponse). The increasing exposure to VAT will also push informal firms into the formal
sector as their returns from operating informally squeeze (extensive-margin response).

One useful feature of the Pakistani setting is that I can compare these enforcement
spillovers with the effects of another policy experiment through which tax enforcement
in the country was tightened using more traditional measures. Pakistan launched a
countrywide tax survey from May 2000 during which inspectors from the tax admin-
istration and other law enforcement agencies visited firms to assess their compliance
with the tax laws. The survey, which continued for more than twenty-four months,
arose out of political compulsions of the country at the time and was not connected
with the planned trajectory of VAT in the country. It, however, was a large enforce-
ment shock in the sense that within a short span of time the majority of firms in the
country—both registered and unregistered—were visited by tax inspectors. I estimate
the effects of the survey on firm compliance and compare them to VAT spillovers. The
comparison helps me put the VAT spillovers into perspective to see how significant
they are relative to the direct enforcement.

To estimate VAT spillovers, I focus on two key events: July 1998, when VAT was ex-
tended to distributors, wholesalers, and retailers, the production stages downstream to
manufacturers; and July 1999, when the tax was extended to energy sector, the produc-
tion stage upstream to manufacturer. Since all manufacturers were affected by these
events, the key empirical challenge is to isolate the VAT spillovers from contempora-
neous macro shocks and secular trends in outcomes. To achieve this, I follow a simple
difference-in-differences research design, comparing the outcomes of manufacturers
and importers over time. Importers are a natural control group in this setup as they
are the least exposed to the domestic expansion of VAT. Identification in this research
design rests on two key assumptions. First, the control outcomes are not affected by
the VAT expansion to the same degree the treated outcomes are. I exploit transaction-
level data to show that importers” exposure to the downstream stages where VAT was
extended in 1998 is two times and to the upstream stage where VAT was extended in



1999 is fifteen times less intense than that of manufacturers. Second, the treatment and
control outcomes evolve similarly in periods of no policy change. Exploiting a long
panel of tax records spanning fourteen years, I show that it is indeed true for a num-
ber of pre- and post-intervention periods during which the policy remained stable.
Another factor helping identification is that the VAT changes are so sharp that their
impacts can be distinguished from any long-standing trends or slow-moving shocks
visually, through the event-study graphs.

Using administrative data comprising the universe of VAT returns, I document four
key findings. First, I show that VAT is indeed self-enforcing. Taxable sales reported by
manufacturers rise considerably as their exposure to VAT deepens. The effect is strong
and robust to a variety of specification checks. Second, the spillovers are far weaker
along the extensive margin. While the increasing penetration of VAT accelerates the
registration of informal manufacturers, the new registrants do not begin filing returns.
Nor do they begin remitting the tax until the enforcement survey begins and inspectors
start visiting their premises. Third, the upward extension of VAT bites much more than
the downward extension. The outcomes of manufacturers begin to diverge from those
of importers exactly from the time the energy sector enters the tax net. In contrast,
the extension of VAT to the three downstream production stages does not produce sig-
nificant response. And finally, the enforcement survey generates strong compliance
response, particularly along the extensive margin: it causes unregistered firms to reg-
ister and dormant firms to become active and begin remitting the tax.

VAT encapsulates three distinct mechanisms that can give it its self-enforcing char-
acter. In a VAT, each inter-firm transaction is recorded at two places, which creates
third-party information that the government can use to enforce the tax better (Kopczuk
& Slemrod, 2006; Pomeranz, 2015). It creates asymmetric incentives between sellers
and buyers to cheat (Pomeranz, 2015). Specifically, underreporting by a seller hurts
buyers who cannot claim tax credit to the full extent of inputs used by them. And
lastly, VAT contains a built-in withholding element to it, as the tax paid on inputs pur-
chased from registered suppliers gets deducted at the upstream stage (Keen, 2008).
These three mechanisms, though intricately linked to each other, have features that
permit their separation in the empirical application. Withholding works downwards,
from an upstream to a downstream stage. Asymmetric incentives, on the other hand,
act in the opposite direction, as buyers induce sellers to report truthfully or collude.
Third-party information works in either directions. The empirical results show that

the upstream extension elicits a large response in comparison to the insignificant re-



sponse produced by the downstream extension. In the Pakistani setting, I can also
rule out that the upstream extension generates any new third-party information. To-
gether, the three empirical facts suggest that withholding—tax collection on inputs of
a firm—is the likely mechanism that drives the self-enforcement response I document.

In the standard tax compliance model, a firm makes its compliance choice trading
off the benefits of evasion against costs, and withholding can enter this calculus only
if it affects the evasion costs. I propose a simple model that rationalizes it in a VAT set-
ting. In the model, the costs of evasion are a smooth, increasing, and convex function
of evasion as long as the reported VAT liability is positive. The costs, however, jump
at the point the liability becomes negative. Negative VAT liability implying taxable
sales lower than taxable purchases is not a common occurrence for firms other than ex-
porters, making the tax administration more likely to select firms who report negative
liability frequently for audit. This creates a notch in evasion costs at the zero-liability
point, inducing firms to locate just to the right of the point. I take this prediction of the
model to the data, finding extremely sharp bunching at the notch point.> Comparing
bunching across 1998 and 1999, the years before and after the energy sector became
taxable, I show that firms close to the zero-liability point absorb the increase in their
input tax, reporting higher sales and thereby reducing the amount they evade. Higher
reported sales mean that the government receives more aggregate revenue from the
two production stages combined. More specifically, before 1999 the government was
receiving no consumption tax from the energy sector. After 1999, it received VAT from
the energy sector without its full pass-through to the next stage as tax credit, thus ob-
taining higher aggregate revenue—the enforcement spillover of VAT.

Lack of response to the downstream extensions of VAT observed in my setting is
puzzling because it goes against empirical evidence from other setting similar to Pak-
istan’s (see for example Pomeranz, 2015; Carrillo et al., 2017; Naritomi, 2018). Exploit-
ing heterogeneity in response across firms more and less exposed to the downstream
extensions, I show that this apparently anomalous result in part reflects that the down-
stream extensions in my setting are a much weaker treatment. They bring roughly ten
times lower volume of transactions into the tax net than do the upstream extensions,

creating much weaker forces of self-enforcement. More generally, I document a com-

3Note that the taxable input costs of a firm do not include labor costs and the costs of other inputs
that may be exempt at the time. The bunching therefore cannot be explained by any real phenomenon
such as market competition (zero profits), liquidity constraints, or any feature of the technology. Nor
can it be explained by transaction costs, as firms can carry forward the balance amount costlessly by
ticking a cell on the tax return.



plementarity between self-enforcement and traditional enforcement, showing that the
expansion of VAT bites much more if new firms brought into the tax net are formal and
compliant.

This paper contributes to a small but growing literature that uses microdata to esti-
mate the enforcement properties of VAT in low-tax-capacity settings (see for example
de Paula & Scheinkman, 2010; Pomeranz, 2015; Carrillo et al., 2017; Naritomi, 2018;
Fan et al., 2018). I add to this literature by documenting the enforcement spillovers
along both intensive and extensive margins. Exploiting the difference in response be-
tween the upstream and downstream extensions of VAT, I characterize mechanisms
underlying the spillovers, highlighting the importance of withholding mechanism in
the self-enforcement of VAT. This upstream channel of compliance, to my knowledge,
has not been studied in any of the existing works. On a broader level, I contribute to
a rich empirical literature that studies how enforcement technologies, both traditional
and nontraditional, impact reporting and participation choices of economic agents, es-
pecially in low- and middle-income countries (see for example Bachas & Soto, 2017;
Brockmeyer & Hernandez, 2017; Waseem, 2018a,b; Slemrod et al., 2018).

II Context

II.A Introduction and Growth of VAT in Pakistan

Like many other developing countries, Pakistan introduced VAT in the 1990s. The
country was facing a gradual decline in revenues at the time from falling import tar-
iffs, and a broad-based consumption tax was seen as the long-term solution to bridge
the gap. The legislation to implement VAT was enacted in July 1990, but to reduce the
political costs of introducing a major new levy, its roll out was staggered into phases.
Figures I and A.I show this visually. They plot the number of firms who file a VAT
return at least once in a given quarter, highlighting three distinct phases in the devel-
opment of the tax in the country: introduction (1990-1995), expansion (1996-2000), and
steady state (2001 onward). In the introductory phase, the new tax was applied to a
very narrow base consisting of a few manufacturing industries only. The tax was sys-
tematically expanded after that. It was first extended to the rest of manufacturers and
later to the other production stages. Specifically, it was extended to almost all man-
ufacturers in 1996; to importers in 1997; to distributors, wholesalers, and retailers in
1998; to energy suppliers in 1999; and to service providers in 2000. Each extension was



announced in the June of year ¢ to be effective from the beginning of July of that year.
With these extensions, the number of firms in the tax net grew sharply from around
3,500 in 1995 to 80,000 in 2000.

Figures Il and A.Il plot the entry of new firms into the VAT regime, disaggregating
the analysis by production stage. It shows that the sharp expansion of the tax dur-
ing 1996-2000 was largely driven by the statutory changes. The majority of firms of a
given production stage entered the VAT net immediately after the tax was extended
to the stage.” There was no anticipation of the change, and the rule was almost per-
fectly implemented. The figure also shows that relative to the large spikes created by
the statutory events, the macro-driven changes in entry are small. This can be seen by
focusing at the post-2002 period during which the tax policy and enforcement envi-
ronment remained stable. Throughout this fairly long period, the entry of new firms
continued to be flat, exhibiting no secular trend, and the macro shocks to the process
remained minimal.

The widening scope of the tax also meant that increasingly more firm transactions
came under its coverage. Figures III and A.IIl illustrate this. Starting from a low base,
sales and inputs covered by VAT rose steadily, with quarterly taxable sales increasing
from PKR 80 billion at the start of 1996 to around 750 billion by the end of 2000.” The
increase was particularly sharp in 1999 when the tax was extended to the energy sector,
which includes electricity, gas, petroleum and other forms of fuel.

Collectively, Figures I-III illustrate that in the short period between 1996 and 2000
the coverage of VAT in the country expanded by almost twenty-fold in terms of the
number of firms in the tax net and almost ten-fold in terms of the volume of trans-
actions subject to the tax. I exploit this variation to estimate how the compliance of
incumbent firms changes as their exposure to VAT deepens, meaning more of their

input and sales transactions become subject to the self-enforcing forces of the tax.

II.LB Tax Design

During the period covered in this study, the design of VAT in the country remained

quite similar to its standard form. Firms whose supplies were not exempt were re-

“Note that some firms enter even before VAT was extended to their production stage. For exam-
ple, the entry series for the energy sector features a small peak in July 1996. Such entry reflects either
voluntary registration or the fact that firms may register when one of their byproducts becomes tax-
able. Figure I1I shows that the volume of VAT-covered transactions of firms of a given production stage
remains trivial as long as VAT does not extend to the stage.

°One US$ was worth around fifty PKR in 1999.



quired to register with the tax administration. Exemptions were of two types. A small-
firm exemption was available to manufacturers and retailers if their annual turnover
did not exceed PKR 1 million (2.5 million from 1999 and 5 million from 2004) and 5
million respectively.” Other than this, a generic exemption applied to firms whose
supplies fell in the negative list. The negative list, as noted above, largely operated
at the production stage level. After the withdrawal of these exemptions in 1996-2000,
the list contained only a few items such as unprocessed food. Firms not required to
register could do so voluntarily.

While registered, whether voluntarily or otherwise, firms were obliged to charge
VAT on their sales and were allowed to adjust the tax paid on their inputs. In case the
adjustment exceeded the output tax, they could carry forward or obtain the refund of
the balance amount. There were no transaction costs of claiming a carry forward as
tirms could do so on their own by ticking a cell on the return form. Obtaining refunds,
on the other hand, was costly, as refunds were sanctioned only after a preaudit of the
claim. A seller was required to issue a tax invoice for each sale transaction, and the
buyer could claim the tax credit only if it possessed the invoice issued in its name.
The tax was destination-based: imports into the country were taxed at the standard
rate and exports were zero-rated. Any tax remitted on inputs used for exports was
refunded. Throughout this paper, I focus solely on the domestic taxable sales of firms,
abstracting from exports. Figure A.IV plots the standard VAT rate in the country. It
generally remained at 15% other than two brief episodes during which it was first
decreased to 12.5% and then increased to 18%.

Firms were required to file a return and remit the tax due every month. The fil-
ing was based on the principle of self-assessment and there was no preaudit contact
between taxpayers and tax collectors. The filed returns were considered final unless
selected for audit. The tax administration at the time did not have the capacity to
cross-match transactions electronically. Accordingly, the audit selection was largely
based on the limited information received through the single-paged return form. One
of the more salient cells on the return form was if the tax liability exceeded zero. Neg-
ative tax liability is a rare event for taxpayers other than exporters. Going into the red
frequently, in particular by a manufacturer, therefore must have been one of the major

triggers of audit.

®The manufacturers and retailers below the exemption threshold were required to pay turnover tax
under a simplified scheme. The turnover tax was introduced in 1996 and was withdrawn in 2004.



II.C Enforcement Survey

I contrast VAT spillovers with the effects of another policy experiment that tightened
enforcement in the country through more traditional measures. The experiment—a
nationwide survey of enterprises—took place in 2000-02, soon after VAT had been ex-
tended to all production stages. The objective of the survey was to document the na-
tional economy, hoping it would bring in more taxpayers and revenue. In the original
design of the survey, teams comprising officials of the tax administration and other law
enforcement agencies were to visit both registered and unregistered firms, gathering
information such as their sales, income, assets, liabilities, and inventories. The infor-
mation was to be reconciled with data from other sources, and assessment orders were
to be issued in case of discrepancies.

Unsurprisingly, the survey was unpopular and met resistance from small traders,
who boycotted it immediately after its announcement on May 24, 2000. After a pro-
tracted period of strikes, closedowns, and negotiations, the government and traders
reached an agreement on August 22, 2000. The agreement softened the survey, remov-
ing its most unpopular provision requiring the physical verification of inventories. The
revised survey was completed over the next two years.

Two facts about the survey need emphasizing. First, it arose out of political com-
pulsions of the country at the time and was not connected with the planned trajectory
of VAT in the country. Pakistan had an unanticipated change in government in October
1999, and the survey was one of the measures the new government took to promote
compliance in the country. Second, although the survey consisted of traditional en-
forcement measures such as inspectors’ visits and audits, it was different in the sense
that the threat from these measures was credible. The government invested consider-
able political stock in the exercise and took measures to ensure that the survey protocol

was followed as far as possible.

III' Conceptual Framework

III.A Self-Enforcement Under VAT

The central focus of this paper is to test if VAT is self-enforcing, and if so what drives
this process. To develop intuition on how self-enforcement works, consider a firm
that uses taxable inputs costing ¢(s;) to produce s; units of revenue. The subscript j
indexes the ordered set of production stages j € 1,2, ..., J through which a good passes



before its ultimate consumption. For simplicity, I assume that each production stage
contains one firm only. The firm reports taxable sales 5; and taxable input costs ¢; to
the government, remitting the VAT of 7, = 7(5; — ¢;), where 7 is the tax rate. The
government does not observe real sales or costs so that the firm can underreport sales
§; < s; and/or overreport costs ¢; > ¢; on paying a resource cost of g(s; — 3;,¢; — ¢;).
Note that the notion of self-enforcement makes sense in this second-best world only.
If the government can costlessly observe s; and c;, the enforcement problem disap-
pears and there is no distinction between VAT and its alternative consumption taxes
such as the retail sales tax. I therefore assume that the enforcement problem is non-
trivial, meaning that the evasion costs g(s; — §;,¢; — ¢;) are finite. Self-enforcement is
a statement on these costs, asserting that they are strictly greater under VAT than the
alternatives. Theoretically, the higher evasion costs under VAT could result from one

or more of the following three mechanisms.

Third-Party Information: In a VAT, each inter-firm transaction is recorded at two
places, creating a paper trail on such transactions. The trail makes one-sided eva-
sion, where the two reports do not match, almost infeasible and two-sided evasion,
where the two reports do match, more costly. In both cases, evasion decreases relative
to the counterfactual where the transaction is recorded at one place only. This is the
mechanism most discussed in literature in relation to the self-enforcement of VAT (see,
for example, Kopczuk & Slemrod, 2006; Pomeranz, 2015). But evidence has started
to emerge recently that casts doubt on the effectiveness of third-party information in
low-enforcement-capacity setting (Carrillo et al., 2017).

Asymmetric Incentives: VAT makes a downstream firm a stakeholder in the tax paid
at the upstream stage, creating asymmetric incentives between sellers and buyers to
cheat. Specifically, in a firm-to-firm transaction the seller would like to under-report
its sales but doing so would hurt the buyer who would not be able to adjust VAT on
inputs used by it. In fact, if a seller under-reports 5; < s; and the buyer cooperates
so that ¢;;1 = 3, the buyer would be left owing the underreported tax from the pre-
vious stage.” This is a unique feature of VAT: truthful reporting at one stage recovers
the unremitted tax from all previous stages of the production chain. Because of this,
underreporting by an upstream firm is feasible only if it either takes the extreme risk
of one-sided evasion or colludes with the downstream firm.

"In this particular example, the buyer—assuming that it reports truthfully—will pay 7(s;+1 — §;) in
place of 7(s;41 — s;) if it goes along with the underreporting of seller, matching its input purchases with
the sales reported by the seller i.e. é;11 = §;. Thus, it will pay 7(s; — §;) over and above its true tax
liability, which exactly equals the tax evaded by the seller at the upstream stage.

10



Tax Withholding: One important feature of VAT that often gets overlooked is that it
also embeds a withholding mechanism into it. Consider for example a formal firm in
stage j that sells intermediates valuing s; to a downstream firm. The seller will remit
VAT amounting to 7s; on the transaction, and the buyer can deduct the tax from its
tax liability if it is registered. The tax remitted at the upstream stage thus functions
as a withholding tax if the downstream firm is formal and as an input tax if it is not
(see Keen, 2008 for the theoretical implications of this mechanism). Note that in the
first-best setting such withholding has no effect on behavior; it only means that the tax
is collected at two stages rather than one. But in a setting where evasion is feasible,
withholding can affect behavior, especially if the upstream stage is more formal. With-
holding in this case creates a floor the reported sales of the downstream firm cannot
cross without triggering a significant jump in the audit probability. As I noted in sec-
tion I.B, when a firm’s input tax adjustment exceeds its output tax, it opts for either
the refund or carry forward of the balance amount. Both cases raise a flag with the tax
administration if the firm is not an exporter, raising its likelihood of facing an audit
discretely. The discontinuity in the audit probability at zero tax liability can compel
tirms to stay in the black, giving withholding a bite it lacks in the standard setting. I
explain this mechanism in greater details in section V of the paper.

The above three mechanisms, though intricately linked to each other, have features
that permit their separation in the empirical application. The withholding mechanism
works downwards, from an upstream to a downstream stage. Asymmetric incentives,
on the other hand, act in the opposite direction, as buyers induce sellers to remit tax
or collude. Third-party information works in either direction. In the Pakistani setting,
VAT was first introduced on manufacturers and was later extended to the other pro-
duction stages. If we focus on manufacturers only, the impacts of the three mechanisms
can be disentangled using their differential responses to the upstream and downstream
extensions.

How important is it to differentiate the three mechanisms? Note that while VAT
has a few standard features, its design can always be tweaked to strengthen a given
mechanism. For example, if withholding deters noncompliance the most, the tax rate
at the upstream stages can be raised to make the effect stronger. In fact, many coun-
tries impose a higher tax rate and/or deploy additional withholding on imported raw
materials for this purpose (see Table 1 in Keen, 2008 for details). Similarly, the ab-
sence of the other two mechanisms in firm-to-consumer transactions makes the retail

stage a particularly vulnerable point for VAT. The tax can potentially unravel from this

11



point if the two mechanisms are the principal drivers of compliance. This has led a
few countries, including Argentina, Bolivia, China, Chile, Colombia, Indonesia, Italy,
Portugal, Puerto Rico, South Korea and Slovakia, to introduce schemes that create in-
centives among consumers to obtain receipts of their purchases and report them to the
authorities (Naritomi, 2018).

The above framework applies regardless of whether noncompliance occurs along
the intensive or extensive margin. The double-recording of transactions, tax withhold-
ing by sellers, and push from buyers for correct payments make evasion by a regis-
tered firm harder (intensive margin). These forces make operating without registration
costly, too (extensive margin). Information concerning sales to, and purchases from, an
informal firm exposes the firm to a greater risk of getting caught. Withholding reduces
tax savings from operating informally. And an informal firm can lose customers if it
cannot issue tax invoices. To the extent that these mechanisms work, the expansion
of VAT over time will push informal firms into formality in the same way it will push

registered firms to greater tax compliance.

III.LB Empirical Strategy

The principal econometric challenge in estimating the enforcement spillovers of VAT
in my setting is to distinguish them from contemporaneous macro shocks. To see this
formally, let i index firms and ¢ units of time. Reported taxable sales of a firm s, are
potentially a nonlinear function of tax rate 7, firm characteristics X;;, demand and
supply shocks )\, and government policy 6

(1) Sit = f(Tint:)\t;e)'

The dependence of the outcome on the policy regime ¢ captures the intuition de-
veloped above that the cost of misreporting varies with the regime chosen by the
government. Suppose that in period #' the regime changes from 6 to ¢'. In the Pak-
istani context, it could mean either extending VAT to a hitherto untaxed production
stage—making more inter-firm transactions subject to the tax—or tightening the en-
forcement directly through the tax survey. Using the terminology of the Neyman-
Rubin-Holland potential outcomes framework, the effect of the policy change can be
expressed as Ay = Sy (1o, X, A3 0') — Si(Tvr, X7, A3 0). Because the second term in
this expression—counterfactual sales—is not observed, the effect cannot be estimated

without making some assumptions. The first assumption I make is the following
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Assumption 1: The functional form of reported sales is log-linear, and the effect of the policy

is additive in percentage terms.

Under this assumption, equation (1) can be written in its estimating form as
(2) IOg §zt:o¢2+ﬁ]l(t > t,)+X;t7+Xt+5it,

where X, now contains the time-varying covariates only and )\, absorbs the tax rate.The
parameter of interest in this equation /3 is not identified, being indistinguishable from
the shocks ;. To get around this problem, I follow the standard difference-in-differences
methodology, comparing the outcome across manufacturers and importers.

I focus on manufacturers for two reasons. First, they are the first group to enter the
tax net and therefore experience the maximum tax variation. Over time, a production
stage immediately upstream to them—the energy sector—and three production stages
downstream to them—distributors, dealers, wholesalers, and retailers—switch from
being exempt to taxable. Focusing on them therefore allows me to utilize all the post-
1996 variation. It also lets me see if the effects of down and upstream extensions differ
from each other. I use this evidence to understand the mechanisms underlying the self-
enforcement. Second, manufacturers are also the most important group in terms of tax
revenue, contributing roughly 90% of the domestic VAT collected in the country each
year. Their responses are therefore the most consequential in term of both revenue and
welfare.

Importers are a natural control group in this setup. They are much less exposed
to the domestic expansion of VAT than manufacturers. Using transaction-level data,
I show below that they are around two times less exposed to the 1998 downward
extension and fifteen times less exposed to the 1999 upward extension of VAT than
manufacturers. Their ability to respond to the VAT exposure is also limited. Their
purchases are directly observed by the government as they pass through the customs
station. Sales reported by them therefore must at least match the purchases observed
by the government. Nor can they operate in the informal sector, as registration with
VAT is a necessary prerequisite to import. Note that I do not assume that importers are
insulated from the expansion of VAT, but rather that their exposure to the expansion is
much less intense relative to manufacturers. In this sense, any relative difference in the
two groups’ outcomes will represent a lower bound on the response of manufacturers.

Thus, to the extent that the following assumption

Assumption 2: Conditional on controls, the reported taxable sales of manufacturers i € M
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and importers i € I on average follow the same time path as long as the enforcement regime

chosen by the government remains unchanged
3) E |50 | @i, Xigs i € M)| =B [5(0 | i, Xy i € 1),

is satisfied, (5 in the following regression captures the causal effects of the policy

change on manufacturers
(4) log éi = a; + f1.1(i € M) + Bo.1(t > t') + B3 1(i € M)A (t > t') + X,y + N + .

I offer two pieces of evidence to support the assumption. First, I estimate placebo spec-
ifications corresponding to Equation (4), establishing that the difference in outcomes
between the two groups remains statistically insignificant for a large number of pre-
and post-intervention periods during which the policy environment remains stable.
Second, I always complement the regression-based analysis with nonparametric event
studies. A typical event study takes the following form

r=T
5) log 4 = o + Z)\; +e,.

r=1
The key objects of interest in this equation are the \,’s. These coefficients denote the
log-change in outcome in period r relative to the first period (r = 0) once the firm fixed
effects have been partialled out. I run these regressions separately for the two groups
and plot the coefficients over a long time horizon, indicating the times from which the
policy changes take effect. These event study charts permit transparent, visual assess-
ment of the identification assumptions underlying equation (4). All specifications I es-
timate, whether the nonparametric event study or the difference-in-differences model,
allow unrestricted variance-covariance structure over time at the firm level.”

III.C Data

The data for this project comprise the universe of VAT returns filed in Pakistan. I fo-
cus principally on the period 1997-2003 but extend the analysis to other periods for
robustness checks. The VAT return consists of three main sections. In the first section,

tirms report the aggregate value of their sales, breaking it down into three—domestic

8Bertrand et al. (2004) show that this technique works well when the number of entities in the panel
are large, which is the case in my empirical application.
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taxable, domestic exempt, and exports—components. In the second section, the aggre-
gate value of inputs purchased are reported, divided likewise into the three compo-
nents. In the final section, firms calculate their tax liability, indicating the tax charged
on sales, the tax credited on inputs, and the final tax payable. They select one of the
two options—carry forward or refund—in case the tax payable is negative. Pakistan
introduced a major amendment to its VAT return in 2008. The amended return requires
firms to also file an “invoice summary” as a part of the return. Under this new amend-
ment, firms report transaction-wise details of their sales and purchases, aggregating
them at the level of individual sellers and buyers. I use this data for the years 2008-
2010 to construct forward and backward linkages between firms of various production
stages.

Each firm in the VAT net is assigned a unique registration number and is expected
to file every tax period (month). The data, therefore, have a panel structure. In addi-
tion to the return data, I use information on firm characteristics from the tax register.
This information includes the 4-digit industry, date of registration, production stage,
and geographic location of the firm. The production stage and 4-digit industry to-
gether form the 2-tier system the tax administration uses to classify firms. The broader
tier—production stage—classifies firms into seven categories described in detail in the
next section. Firms may undertake more than one of these activities, in which case
the data indicate both the principal and secondary activities. The second tier classi-
fies firms on the basis of goods or services they supply, using the 4-digit Harmonized

9

Commodity Description and Coding System (HS Code).” This system characterizes
the industry within a given production stage a firm operates in. For example, I ob-

serve whether a given manufacturer is a supplier of energy.

III.D Forward and Backward Linkages

The variation I exploit is at the level of production stage. Firms are assigned to a pro-
duction stage depending upon the principal activity they undertake. This assignment
takes place at the time of registration after physical examination of the firm’s business
process. Figures Il and I1I show that the assignment has been done quite rigorously: the
entry and volume of transactions of firms assigned to a production stage spike exactly
at the time the exemption to the production stage is withdrawn. The Pakistani tax code

recognizes seven production stages, called principal activities: import, manufacturing,

? This system is commonly used by customs administrations around the world to classify traded
goods and services.
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distribution, wholesale, retail, services, and export. These activities are defined in the
tax code. Manufacturing, for example, is defined as “any process in which an article
singly or in combination with other articles, materials, components, is either converted
into another distinct article or product or is so changed, transformed or reshaped that
it becomes capable of being put to use differently”. I reproduce the definitions of other
activities in Appendix A.1. This scheme of classification of firms corresponds roughly
to their position in the supply chain. The typical supply chain for the domestic con-
sumption of goods is shown in Figure A.V. Importers are the first stage in the chain,
followed by manufacturers, distributors, wholesaler, and retailers.

For my empirical strategy to work it must be that manufacturers are more exposed
to the expanding coverage of VAT than importers. Specifically, for the downstream
extension it must be that manufacturers sell their goods more to distributors, whole-
salers, and retailers than importers. And similarly for the upstream extension, it must
be that manufacturers consume more energy as input than importers. Table I explores
this. Using transaction level data for the years 2008-2010, I construct the forward and
backward linkages of firms. These linkages are largely consistent with the scheme
shown in Figure A.V. Manufacturers, as expected, supply their goods to the final con-
sumer through the middle tiers of the chain. The proportion of their sales to these
tiers is almost twice that of importers. Similarly, manufacturers consume 10-15 times
more energy as input than importers. It should not be surprising given that importers
sell same-state goods so that the primary usage of energy for them is to light and heat
the offices. Two other points on the input-output linkages need emphasizing. First,
more than half of the sales of manufacturers are to other manufacturers."” This would
potentially amplify the shocks coming from other production stages. For example the
extension of VAT to the energy sector will have a first-order impact on every manufac-
turer. But the shock will then strengthen as it propagates through multiple firms within
the manufacturing stage. I will come back to this point in section IV of the paper. Sec-
ond, importers are located upstream to manufacturers and hence any improvement in
compliance at the manufacturing stage may in time spill over to them. For this reason,
as noted above, I treat the compliance effect I estimate for manufacturers as a lower
bound on the total effect.

Ideally, I would have liked to use firm-level forward and backward linkages ob-

This again should not be surprising as goods pass through multiple manufacturing stages before
turned into the finished product. For example, the supply chain from raw cotton to finished ready-
made garment involves at least five manufacturing processes: ginning, spinning, weaving, dying, and
stitching.
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served at the baseline to construct the first stage of my empirical strategy. Unfor-
tunately, this is not feasible as the transaction level data are not available prior to
2008. But Table I demonstrates that the input-output relationships between produc-
tion stages are remarkably persistent over time: there is little or no variation across
the three years, 2008 to 2010. The persistence implies that the evidence in the table is
relevant to the period I focus on (1997-2003), showing that the staggered roll out of the
tax indeed creates the first-stage variation needed for my reduced-form equation (4) to

deliver the estimates of interest.

IILE Key Outcomes

My two primary outcomes of interest are the number of firms in the VAT net and
taxable sales reported by them. Under the assumption of no one-sided evasion, an
increase in taxable sales caused by a policy change is a sufficient condition that the
government receives more revenue after the change. I show this formally in section
VIL.B of the paper.

Note that I cannot use VAT revenue or input costs to measure the causal effects
of VAT expansion. As VAT coverage expands, these outcomes change due to both
mechanical and behavioral reasons. For example, after an upstream extension down-
stream firms remit less revenue for the pure mechanical reason that their input tax
credit goes up. Looking at the input costs is even more problematic. As I mention
above, firms in my data report input costs in four cells: (i) domestic taxable inputs, (ii)
domestic exempt inputs, (iii) imports, and (iv) total inputs. When a production stage
switches from being exempt to taxable, firms in the next stage begin reporting inputs
acquired from the hitherto exempt stage in the first rather than the second cell. The
evolution of the two cells will therefore be contaminated by these mechanical effects.
Even more crucially, when an input becomes taxable the incentive to record and re-
port it accurately increases discretely. It means that the evolution of total input costs,
although free from any mechanical effect, will conflate behavioral responses arising
from VAT expansion and lazy reporting. The evolution of reported sales, on the other
hand, provides a clean measure of the effect of interest. I focus solely on firms whose
sales remain taxable throughout the sample period so that any change in the outcome
can only reflect a behavioral response to a policy change. The causal effects of a pol-
icy change in this paper are accordingly measured along the intensive margin as the
increase in reported sales it induces and along the extensive margin as the number of

informal firms it pushes into the formal sector.
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Table II presents the descriptive statistics of these two outcomes at three points in
time, stratifying the sample by production stage."' Between 1997 and 2003, the number
of firm-month observations grows by 70% for manufacturers and 271% for importer
(columns 1-3). The growth largely results from the entry of new firms, although some
of it may reflect that filing becomes more regular with time. My baseline specification
includes firm fixed effects, which mitigates any selection issues arising from this. To
address such concerns even further, I create two other samples that shut down entry
and exit. The first of these (Balanced Panel 1) consists of firms who file a return at least
once in every quarter included in the sample (columns 4-6). These firms remain active
throughout the sample period, although they may not file in every tax period. The
second restricted sample (Balance Panel 2) has a more stringent criterion. It consists
of firms who file the return in every tax period included in the sample (columns 7-
9). I always obtain very similar results from the three samples. One other important
feature of the data is that the distribution of reported sales is quite skewed: the mean
is generally larger than the 75th percentile. To ensure that my results are not driven
by few large firms, I also estimate specifications where I drop firms larger than a given
size threshold.

IIILF VAT Expansion and the Real Economy

Since VAT does not distort input prices faced by registered firms,' its partial imple-
mentation does not create production inefficiency in the registered sector. It, however,
could distort production in the unregistered sector. It could also distort consumption.
I discuss below how these distortions can influence the two outcomes of interest, con-

flating the real and compliance effects produced by the policy changes.

Demand-side effects—Imposition of VAT on a commodity increases its consumer price
relative to the others, creating the following three effects: (i) own-price substitution
effect; (ii) cross-price effects; and (iii) income effect. Of these, the first is entirely absent
in my setting as I focus solely on commodities that remain taxable throughout the
sample period. The Pakistani VAT extensions, as noted above, operate at the broadly-

"For space considerations, I collapse sectors other than manufacturing and imports into the “other”
category.

12Note that it is true even if compliance in the registered sector is not complete. In case a transaction is
reported, the buyer pays VAT on the input and claims adjustment. On the other hand, if the transaction
is not reported neither VAT is paid nor adjustment claimed. In both cases, the input stays free of any
VAT.
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defined commodity-group level: they bring all substitutes into the tax net together."
For this reason, we can also rule out the cross-price effects on substitutes. We, however,
cannot rule out the other demand-side effects. For example, the VAT extension to the
energy sector may depress the demand of all goods in general (income effect) and
complements of energy in particular (cross-price effect). These two effects work in
opposite direction to the enforcement spillovers and will make finding the spillovers
harder.

Supply-side effects.—Expansion of VAT can boost formal sector production through the
input prices channel in three ways. First, informal firms cannot claim credit of the tax
remitted on their inputs. VAT, thus, induces such firms to substitute toward untaxed
inputs. Inefficient production in the informal sector can spur the registered sector if
the goods produced by the two are close substitutes. Second, if the supply chain of an
intermediate used by the formal sector is incomplete, the VAT remitted at the upstream
stages gets loaded into the price of the intermediate. The expansion of VAT, to the
extent that it completes the broken chains, can reduce the price of such intermediates,
making formal manufacturing more efficient. Third, a downward extension of VAT
to a hitherto untaxed stage improves production efficiency in the stage, which may
stimulate the demand of good supplied by the upstream stage.

I take two measures to establish that my results represent compliance and not real
responses. First, I conduct subgroup analysis at the industry level. To the extent that
the demand and supply elasticities, and other factors such as the degree of competition
from the informal sector, vary across industries, uniform industry-level response will
rule out large real-side effects. Second, I also estimate the impact of VAT extensions
on the entry of firms in the already-taxed industries. If supply-side factors stimulate

production in these industries, the impact would show up in the entry series.

IV Empirical Results

IV.A Taxable Sales Response

Nonparametric Event Study.—Figure IV plots the results from equation (5). For Panel A,
I estimate the equation on the period July-1997 to June-2003, dropping the dummy for
July 1997. The regression is run separately for manufacturers and importers, and the

13For example, the 1999 extension brought all energy inputs—including electricity, gas, and petroleum
products—into the tax net at the same time.
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coefficients \,’s are plotted. Each coefficient in the plot shows the average log change
in domestic taxable sales from July 1997 to the given month, once the firm fixed effects
have been partialled out. Panel B displays a difference-in-differences version of the
plot, assessing the statistical significance of the relative difference between the two
groups in the given month.

I begin the analysis from July 1997. Before that, importers were not required to re-
mit VAT on their sales. Between 1997 and 2003 four events occur that might impact the
reported sales of manufacturers: VAT gets extended to distributors, wholesalers, and
retailers in July 1998; to energy suppliers in July 1999; and to service providers in July
2000; and the tax survey begins from May 2000. I demarcate these events in the dia-
gram by broken vertical lines. It is important to emphasize that sales of firms depicted
in this figure remained taxable throughout the sample period (1997-2003). Any change
in reported sales would therefore reflect a behavioral response to the four events and
not a mechanical change arising, for example, from the extension or withdrawal of VAT
to an industry.

Four facts stand out from these plots. First, the outcome trends similarly in the two
groups during the periods of no policy change. The DD coefficient remains statisti-
cally insignificant in all the twelve months—July 1997 and June 1998—during which
no change to the enforcement environment takes place. Second, the extension of VAT
to the downstream stages elicits almost no response. The relative difference between
the two groups continues on the preexisting trend in 1998-99, hovering around zero
and remaining indistinguishable from it in nine out of the twelve months. Third, the
outcomes of manufacturers and importers begin to diverge immediately after the en-
ergy sector enters the VAT net: the DD coefficient become significant immediately in
July 1999 and remains so in later periods. And finally, the two trends diverge even
further as the final two events occur, stabilizing only after the survey gets closer to its
conclusion in 2002-03. The final two events of interest are too close to each other, and I
separate the causal impact of the two in Table IV below.

The key identification assumption in this setting (Assumption 2 in section III.B) re-
quires that the outcome trends similarly in the two groups in the absence of a policy
change. The figure shows that it is indeed true for the twelve pre-reform months (July
1997 to June 1998) shown in Panels A-B. Twelve months, however, is a relatively short
duration and may not be enough to assess the validity of the assumption. Note that I
cannot look at the period prior to July 1997 due to reasons outlined above. But given
that I have access to a long panel, I can look at the period after 2003, when the im-
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pact of the VAT roll out and enforcement survey had already been dissipated. Panels
C-D do that. I replicate the top two panels to the period between July 2004 to June
2010. Clearly, importers are a good control group for manufacturers: reported sales
of the two groups track each other quite tightly during the 84 months shown in the
plots. A subsample of importers were allowed to file their returns on a quarterly rather
than monthly basis for two years included in these plots—July 2006 to June 2008. This
creates spikes around the mean for the importers’ series but overall the outcome still
evolves very similarly in the two groups.

Difference-in-Differences Results.—Table III reports the results from estimating equation
(4). The outcome variable is the log of domestic taxable sales, and I collapse, for the
time being, the last three events into one, denoting the period after June 1999 by the
Post dummy. I show results for the complete and two balanced panel samples sepa-
rately. Panel B conducts a placebo analysis. The placebo specification is an exact replica
of the baseline specification. I estimate equation (4) on the next seven years 2004-2010,
defining the period after June 2006 as the Post period.

Unsurprisingly, the results are in line with the nonparametric event study. The co-
efficient on the interaction term manu f x 1998 is weak and insignificant, demonstrating
that bringing the three downstream stages into the VAT net does not generate signif-
icant enforcement dividend up the production chain. In contrast, the coefficient on
manuf X post is both strong and significant, capturing on average a larger than 40 log
point growth in the sales of manufacturers relative to importers after June 1999. The
placebo exercise validates the empirical strategy. In combination with the graphical ev-
idence above, it confirms that absent any policy changes the outcome indeed evolves
similarly in the two groups in a large number of pre- and post-intervention periods.
Lastly, the results from the three alternative samples are almost identical, putting to
rest any concerns from selective entry into or exit from the complete panel sample.

Table IV explores the dynamics of the response. I now focus solely on the complete
panel sample and partition the manu f x post dummy into two. The new manu f x year
term captures the additional sales response in the given year. The sales of manufactur-
ers continue to outgrow those of importers until the end of 2003, becoming indistin-
guishable from each other after that. The dynamic analysis shows that the upstream
extension of VAT creates around 24 log-point increase in the sales of manufacturers in
1999. To put this magnitude into perspective, note that roughly 15% of the purchases
of manufacturers are from the energy sector (see Table I). With the extension of VAT
to the sector, the taxable inputs of manufacturers would roughly rise by this amount
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for the pure mechanical reason that energy has become taxable. I show later that man-
ufacturer largely absorb this increase in taxable inputs, increasing their reported sales
by almost the amount their taxable input costs go up by. The upward extension of
VAT would thus cause a nearly 15% rise in taxable sales reported by manufacturers
over time. This first-round rise will trigger a second-round rise in the taxable inputs
of manufacturers as around 55% of their purchases are from other manufacturers. In
this way, the initial shock will get amplified as it propagates back and forth within the
manufacturing sector. Reflecting this phenomenon, the taxable sales of manufacturers
go up in multiple steps rather than in one go (see Figure IV).

The responses in year 2000 and later potentially conflate the effects of the last two
events: the enforcement survey which begins from May 2000 and the extension of VAT
to services which occurs in July 2000. Table I, however, shows that manufacturers
and importers have very little exposure to the services sector, especially in terms of
backward linkages. The post-1999 response therefore very likely reflects the effects of
the enforcement survey (more evidence on this is presented in section I'V.B below). One
important agenda in this paper is to contrast the compliance impact of VAT expansion
with that of direct enforcement. The evidence in Table IV suggests that enforcement
spillovers from the upstream extension of VAT are of comparable magnitude to those

from a very large enforcement intervention.

Robustness.—Tables A.I-A.IIl conduct two sets of robustness checks. I first show that
the results in Table III are not driven by large firms. Restricting focus to Balanced Panel
1, I replicate the table dropping firms greater than a given cutoff. I use predetermined
tirm size, dropping firms on the basis of turnover in 1997-1998 in Table A.I and 1997 in
Table A.II. The results from these restricted samples are similar to the baseline results.
As Inote in section I1.B, some firms in my sample operate in more than one production
stages. For instance, some manufacturers combine their principal activity of manufac-
turing with a secondary activity such as distribution or retail. Forces created by the ex-
pansion of VAT may not act on these multistage firms the same way they do on single-
stage firms. Table A.IIl addresses this concern. I replicate Table III after reducing the
sample to firms who operate in only one sector—manufacture or import—throughout
the sample period 1997-2003. There is no meaningful difference between the two set
of results. Finally, Tables A.IV and A.V allow firms in each industry and tax office to
have a separate time trend. The tables show results from equation (4) after including a
full set of industry, tax office, period, industry x period, and tax office x period fixed
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effects. I obtain comparable results from these specifications."

IV.B Participation Response

Does the tightening of enforcement—caused indirectly by the increasing penetration of
VAT and directly by the tax survey—push informal firms into the formal sector? I now
turn to this question, comparing the entry of new manufacturers and importers into
the tax net over time. The entry of importers, as I explained above, is driven entirely
by macro forces and cannot respond to the enforcement shocks.” To the extent that the
two groups of firms experience similar macro forces, the difference in entry isolates the

impact of the enforcement events.

Graphical Evidence.—Figure V presents this analysis. The entry of a firm can be defined
to occur at three different points in time: (i) when the firm registers, (ii) when it files
its first return, and (iii) when it files its first positive-activity return.'® The LHS panels
plot the raw data of these three outcomes, while the RHS panels show the correspond-
ing plot in the difference-in-differences format. The domestic supplies of importers
become taxable from July 1997. Due to this, their entry remains noisier than usual in
the next few periods, stabilizing only around the end of the tax year (see Figure II-C).
I, accordingly, begin the analysis from July 1998.

Importers, clearly, provide a good counterfactual for manufacturers. For a long
period during which the enforcement environment remains stable 2002-05, the three
outcomes of manufacturers and importers evolve indistinguishably from each other.
The other striking feature of the plots is that the entry of new manufacturers spikes
dramatically in June 2000, jumping roughly eight-fold from an average of around