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Outline 

Two theories for why tax structure is diferent in developing countries 

Two ways to approach the problem of tax enforcement: through the tax structure and 
through tax administration. We’ll examine both. 

Does this matter for the economy? 

Informal taxation 
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Tax 

There is a vast literature in PF on taxation. E.g., incidence, optimal income tax theory, 
capital taxation, consumption taxes, dynamic considerations, etc, etc. 

By comparison we know very little about tax – either theory or empirics – in developing 
countries. 

What we do know suggests that there is a fundamental diference between developing and 
developed countries: 

Information. There is much less information available. How do you levy an income tax on 
people who are subsistence farmers? Or laborers in an all-cash economy? 
Enforcement. Given the information problems there is substantial opportunity for corruption. 

Naturally, these two problems are related 
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Tax 

As a result of information and enforcement problems, the tax structure in developing 
countries looks very diferent than in developed countries, because you need to tax things 
with high information and low elasticities of evasion (Gordon and Li 2005) 
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Developed and developing countries tax structure 
Gordon and Li 2009 

When the value from using the financial sector is low, the
government needs to worry about possible disintermediation and
the resulting loss of its tax base when choosing its tax structure. This
threat of disintermediation keeps tax rates low, and results in low tax
revenue. Inflation, though, by imposing a cost specifically on the
informal sector due to its reliance on cash transactions, not only
generates additional revenue15 but also can induce firms to make use
of the financial sector, in spite of the resulting tax liabilities, in order to
earn high nominal interest rates.

In order to ensure access to the information contained in bank
records, the government is pushed to maintain effective monitoring
and oversight of the financial sector, restricting for example the entry
of any informal banks that help firms avoid monitoring by the tax
authorities. The same pressure may result in restrictions on the entry
of foreign-owned banks, at least those that take deposits, since these
banks may help firms shift their accounts abroad in order to avoid
monitoring by the domestic tax authorities.

When industries differ in their reliance on the financial sector,
optimal tax rates will differ by industry, as in Piggott and Whalley
(2001). To compensate for these intersectoral distortions, we argue
that a country gains by use of tariffs to prevent differential tax rates by
industry from distorting trade patterns.16 Policies to shift bank loans
towards firms in the more heavily taxed sectors may make sense.17 Of
course, policies hindering entry of new firms may in the process harm
economic growth, as argued by Schumpeter (1942). Without protect-
ing its tax base, however, a governmentmay not be able to afford basic
government services in the present, services which themselves may
be important for economic growth.

Only if firms facing a given tax rate vary in the value they receive
fromusing the financial sector does themodel forecast the presence of
an informal sector in equilibrium. In this case, the government gains
from taxing attributes of firms that are associated with a greater
dependence on the financial sector. For example, if within each
industry capital-intensive firms gain more from use of the financial
sector, then we show that taxes on capital (such as the corporate
income tax) will be desired evenwithin models that would otherwise
argue for a zero tax rate on capital.

As the financial sector improves in effectiveness, more firmswill be
pulled into using it in spite of the tax implications of doing so. With a
broader and less elastic tax base, tax policy can shift towards the types
of policies seem in developed countries, and recommended by the
traditional optimal tax literature.With a broader tax base, there is less
need for policies hindering entry and growth of new firms. Our paper
therefore provides an additional rationale for the empirical evidence

surveyed in Levine (2004) linking improvements in the financial
sector with economic growth. It in fact suggests that improvements in
the financial sector may be a prerequisite for fundamental tax reform.

Section 1 provides a brief summary of the data describing the
differences in observed tax policies between developing and devel-
oped countries. Section 2 develops our model for the choice of tax
structure, given the threat of disintermediation. Section 3 provides a
brief discussion of other potential sources of information, Section 4
comments briefly on some dynamic considerations, while Section 5
concludes.

1. Data on tax policies in poor vs. rich countries

Table 1 compares the sources of tax revenue among countries of
different income levels. To beginwith, as seen in the Table, the poorest
countries collect two-thirds or less of the revenue collected in the
richer countries, as a fraction of GDP, an observation that could reflect
differences in preferences for public vs. private goods, but that could
also be a symptom of problems in tax collection.

Among the richest countries, the main sources of revenue are the
personal income tax (42.7%=54.3%(1–.178) of revenue) and various
types of consumption taxes (32.9% of revenue). Consumption taxes
are even more important among developing countries (43.5% of their
lower tax revenue), but the personal income tax is of minor
importance, collecting only 16.6% of tax revenue. These differences
could reflect less interest in redistribution among poorer countries,
though we will propose an alternative explanation below.

The corporate income tax is a much more important source of
revenue among poorer countries (19.3% of revenue, compared with
9.7% in richer countries), and tariffs are also important (16.4% of
revenue, compared with a trivial fraction in richer countries). As seen
in the Table, seignorage represents a major nontax source of revenue
among the poorest countries (21.8% of tax revenue, compared with
1.7% in richer countries). As a result, inflation rates among the poorest
countries on average tend to be much higher.

These three aspects of the tax systems in poorer countries all seem
puzzling, given standard forecasts from optimal tax models.

Another puzzling symptom is that the lower fraction of GDP
collected in tax revenue among poorer countries does not seem to be a
result of their choosing lower statutory tax rates. Among a limited set
of countries where we have been able to acquire data, listed in Table 2,
the averagemaximum statutory tax rates under the VAT are very close
among poor vs. rich countries (14.7% vs.16.2%). The averagemaximum
corporate tax rates are also very close (26.7% vs. 29.6%), while the
maximum personal tax rates are not that different (34.7% vs. 42.8%).

The effective tax rates, though, must be very different given the
lower fraction of GDP collected by these taxes among poorer
countries, presumably due to their much larger informal economies.
As seen in Table 1, estimates of the size of the informal economy are on
average more than twice as large in poor countries than in rich
countries. Note, though, that effective tax rates on the formal economy

15 Campillo and Miron (1997), for example, note that inflation provides a valuable
source of revenue when other sources of revenue are constrained.
16 This use of tariffs is automatic under a value-added tax, but is not automatic when
differential taxes per dollar of output occur for other reasons.
17 Policies may also sensibly encourage or hinder investments by multinationals,
depending on the government’s ability to tax multinationals vs. the competing
domestic firms whose production is crowded out by the multinationals.

Table 1
Sources of government revenue (1996–2001).

GDP per
capita

Tax revenue
(% of GDP)

Income taxes
(% of revenue)

Corporate income tax
(% of income taxes)

Consumption and production
taxes (% of revenue)

Border taxes
(% of revenue)

Inflation
rate

Seignorage income
(% of revenue)

Informal economy
(% of GDP)

b$745 14.1 35.9 53.7 43.5 16.4 10.6 21.8 26.4
$746–2975 16.7 31.5 49.1 51.8 9.3 15.7 24.9 29.5
$2976–9205 20.2 29.4 30.3 53.1 5.4 7.4 6.0 32.5
All developing 17.6 31.2 42.3 51.2 8.6 11.8 16.3 30.1
N$9,206 25.0 54.3 17.8 32.9 0.7 2.2 1.7 14.0

Notes: Authors' calculations based on available data between 1996 and 2001 from Government Finance Statistics (IMF, 2004a), International Finance Statistics (IMF, 2004b), and
World Development Indicators (World Bank, 2003). The ranges for GDP per capita follow theWorld Bank 2003 classification of low income, lowermiddle income, middle income and
high income countries. Seignorage is measured as the increase in reserve money and currency in circulation. Estimates of the size of the informal economy in 1999 in Column (9) are
from Friedrich Schneider (2002), who uses the currency demand approach in estimation. Data within each cell are weighed averages. Tax revenue (% of GDP), inflation rate, and the
size of the informal economy (% of GDP) are weighted by GDP of each country. Corporate income tax (% of income taxes) is weighed by the total income tax revenue of each country.
All other data are weighted by the tax revenue of each country.

857R. Gordon, W. Li / Journal of Public Economics 93 (2009) 855–866

Olken PF Lecture 1 

                                                               5



Tax 

As a result of information and enforcement problems, the tax structure in developing 
countries looks very diferent than in developed countries, because you need to tax things 
with high information and low elasticities of evasion (Gordon and Li 2005) 

Smaller: 2/3 the size of tax revenue in rich countries as percentage of GDP 
Income taxes focus on corporate, not individual. 
Tarifs and seigniorage play non-trivial role much more important 
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Why is taxation harder in developing countries? 

Basic answer: something about the structure of production enables government to better 
obtain information in developed countries 

Two specifc theories: 
1 Gordon and Li (2009): fnancial sector generates information 
2 Kleven, Kreiner, and Saez (2009): third-party reporting generates information 
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Explanation 1: Banking records 
Gordon and Li (2009): Tax Structure in Developing Countries: Many Puzzles and a Possible Explanation 

One explanation: fnancial sector. 
Using the fnancial sector generates information for the government. 
Taxes focus on corporate taxes because the large corporations are inelastic in their use of the 
formal banking system, so this is where taxes are focused. 
Tarifs protect the taxed sector. 
Infation taxes the cash economy. 
And use of the fnancial sector grows as the economy matures 

Seems intuitive, but far from the last word on the subject. 
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Explanation 2: Third-party reporting 
Kleven, Kreiner and Saez (2009): Why Can Modern Governments Tax So Much? An Agency Model of Firms as 
Fiscal Intermediaries 

Basic idea: 
Most taxes are collected through 3rd party frms [such as employers] which double report 
income to the government 
Tax enforcement is good in the presence of 3rd party reporting 
Tax enforcement is poor when there is no such 3rd party reporting (small informal 
businesses), even in modern economies 

Idea: third party reporting is easier in large frms, which become more important as the 
economy grows 
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Model setup 

Firm has N employees with surplus W and wages w = (w1, .., wN ), (W = ∑n wn). 

Third party reporting: Firm and employees jointly report w w1, .., wN ) to government 
which applies fat tax rate τ. 

¯ 

Business records insider knowledge (widely used within frm), frm and allcreate so 
w ). 

¯ 

employee denounce cheating. taxw any can , 

¯ 

¯ 
¯ 

= ( 

employees know full vectors (w , 

If w ̸= 

If someone denounces, government applies fne θ for evaded taxes, plus collects back taxes 
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Collusion 

With complete commitment, frm and all employees can collude to report w̄ = (0, .., 0) 
and evade taxes entirely 

But collusive equilibrium is fragile as a single employee can reveal cheating. Can happen 
because of: 

Random Shocks: Work confict, Moral Concerns, Mistake [trembling hand deviation] 1 

2 Rational whistleblowing if government ofers reward for whistleblowing [deviation from 
perfect commitment] 

Either imply that the collusive equilibrium harder to sustain in large frms 
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Random shock model 

Trembling hand deviation: If w ̸= w̄ , each employee denounces frm with probability ε 
(iid) 

This implies that the frm successfully evades with prob. (1 − ε)N

Payof of employee n is: 

yn = wn − τ · w̄ n − (1 − (1 − ε)N ) · τ · (1 + θ) · (wn − w̄ n) 

Firm and employees cooperatively set (w , w̄ ) to maximize ex-ante expected surplus 
Y = ∑n yn subject to ∑n wn = W 

∂Y /∂w̄ n = τ · [−1 + (1 + θ)(1 − (1 − ε)N )] 

Main result: Firm/workers evade if (1 − ε)N > θ/(1 + θ) 

Implication: Large frms do not evade even for small ε and θ 
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Extensions 

Rational whistleblower: 
If a single whistleblower gets a share of all the surplus from reporting, then as frms get 
larger, whistleblowing much more likely and frms evade less 

Embed in macro model of development: 
Assume that as economy grows, optimal frm size N grows 
Then taxes increase with economic growth 
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Empirical evidence 
Jensen 2016: Employment Structure and the Rise of the Modern Tax System 

Jensen takes seriously the idea that individual income taxation only works in formal 
employment relationships. 
He postulates that: 

Countries realize that when the employment share in a given income decile is too low, they 
give up on taxing those people and just make them exempt from income tax. 
He then argues that as countries develop, the share of people who are employees in a given 
income decile rises, and they become taxed. 

Has an empirical test within the US, but I want to focus on the cross-country facts for 
now. 
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FIGURE 1: EMPLOYEE SHARE OVER INCOME DISTRIBUTION AND DECREASE IN INCOME TAX EX-
EMPTION THRESHOLD

Panel A: cross country
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Panel B: within country over time US 1870-1960
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These figures plot the employment-shares of employees and self-employed over deciles of the income-distribution, for
different countries (Panel A) and within-country over time (Panel B). The share of each work-type is defined as the share of
total non-agricultural employment in the decile of the income-distribution. Employees are defined as individuals working in
a firm with size > 1; self-employed are defined as individuals who report working as own-account workers, or as employees
in a firm of size 1, or in a family-business with no employer. In each graph, the black solid denotes the location of the personal
income tax (PIT) exemption threshold, taken from the tax code of the relevant country-year. The PIT threshold is defined as
the level of gross income above which an individual earner becomes liable to pay personal income tax. The source for each
graph is a household micro-dataset containing a nationally representative sample; in all underlying household surveys, the
work-type status is mutually exclusive at the level of the individual. Source: Appendix and Section 3.

41

Employee Share and the Income Tax Exemption 
US over time 
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Employee Share and the Income Tax Exemption 
Cross-country detailed example 

FIGURE 1: EMPLOYEE SHARE OVER INCOME DISTRIBUTION AND DECREASE IN INCOME TAX EX-
EMPTION THRESHOLD

Panel A: cross country
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Panel B: within country over time US 1870-1960
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These figures plot the employment-shares of employees and self-employed over deciles of the income-distribution, for
different countries (Panel A) and within-country over time (Panel B). The share of each work-type is defined as the share of
total non-agricultural employment in the decile of the income-distribution. Employees are defined as individuals working in
a firm with size > 1; self-employed are defined as individuals who report working as own-account workers, or as employees
in a firm of size 1, or in a family-business with no employer. In each graph, the black solid denotes the location of the personal
income tax (PIT) exemption threshold, taken from the tax code of the relevant country-year. The PIT threshold is defined as
the level of gross income above which an individual earner becomes liable to pay personal income tax. The source for each
graph is a household micro-dataset containing a nationally representative sample; in all underlying household surveys, the
work-type status is mutually exclusive at the level of the individual. Source: Appendix and Section 3.

41
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Employee Share and the Income Tax Exemption 
Cross-country, all countries 

FIGURE 4: EMPLOYEE SHARE, SIZE AND EMPLOYMENT-COMPOSITION OF INCOME TAX BASE

Panel A: employee share across development
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Panel B: expansion of personal income tax base base across development
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Panel C: constant employee share on income tax base across development
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These figures plot correlations between log per capita income and: share of non-agriculture employees in total employ-
ment (Panel A); share of employment above the personal income tax threshold (PIT) in aggregate employment (Panel B);
share of non-agriculture employees in employment above the PIT (Panel C). Each country-observation is calculated using a
household micro-dataset containing a nationally representative sample; in all underlying household surveys, the work-type
status is mutually exclusive at the level of the individual Within each panel, the LHS graph plots the correlation using the
full sample of surveys in the cross-country section of the micro database; the RHS graph uses the full set of surveys from
the within-country section of the database together with the subset of surveys from the cross-country section which could
be appended using the Maddison real per capita income database. Dashed lines denote the local polynomial fit on the un-
derlying observations together with a 95% confidence interval. In Panel A, the employee-share of employment is defined
as the share of workers who report working in non-agriculture industries, and in firms of size > 1 and which are are not
family units or casual daily-wage laborers. In Panel B, the PIT-base share in total employment is defined as the number of
percentiles of the gross earnings income distribution which lies above the income tax exemption threshold. In Panel C, the
employee-share in the PIT base is defined as the share of non-agriculture employees in total employment counted over the
percentiles of the country’s income distribution which lie above the income tax exemption threshold. Source: appendix and
section 3
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Employee Share and the Income Tax Exemption 
Cross-country, all countries 

FIGURE 4: EMPLOYEE SHARE, SIZE AND EMPLOYMENT-COMPOSITION OF INCOME TAX BASE

Panel A: employee share across development
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Panel B: expansion of personal income tax base base across development
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Panel C: constant employee share on income tax base across development
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These figures plot correlations between log per capita income and: share of non-agriculture employees in total employ-
ment (Panel A); share of employment above the personal income tax threshold (PIT) in aggregate employment (Panel B);
share of non-agriculture employees in employment above the PIT (Panel C). Each country-observation is calculated using a
household micro-dataset containing a nationally representative sample; in all underlying household surveys, the work-type
status is mutually exclusive at the level of the individual Within each panel, the LHS graph plots the correlation using the
full sample of surveys in the cross-country section of the micro database; the RHS graph uses the full set of surveys from
the within-country section of the database together with the subset of surveys from the cross-country section which could
be appended using the Maddison real per capita income database. Dashed lines denote the local polynomial fit on the un-
derlying observations together with a 95% confidence interval. In Panel A, the employee-share of employment is defined
as the share of workers who report working in non-agriculture industries, and in firms of size > 1 and which are are not
family units or casual daily-wage laborers. In Panel B, the PIT-base share in total employment is defined as the number of
percentiles of the gross earnings income distribution which lies above the income tax exemption threshold. In Panel C, the
employee-share in the PIT base is defined as the share of non-agriculture employees in total employment counted over the
percentiles of the country’s income distribution which lie above the income tax exemption threshold. Source: appendix and
section 3
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Employee Share and the Income Tax Exemption 
Cross-country, all countries 

FIGURE 4: EMPLOYEE SHARE, SIZE AND EMPLOYMENT-COMPOSITION OF INCOME TAX BASE

Panel A: employee share across development
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Panel B: expansion of personal income tax base base across development
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Panel C: constant employee share on income tax base across development
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These figures plot correlations between log per capita income and: share of non-agriculture employees in total employ-
ment (Panel A); share of employment above the personal income tax threshold (PIT) in aggregate employment (Panel B);
share of non-agriculture employees in employment above the PIT (Panel C). Each country-observation is calculated using a
household micro-dataset containing a nationally representative sample; in all underlying household surveys, the work-type
status is mutually exclusive at the level of the individual Within each panel, the LHS graph plots the correlation using the
full sample of surveys in the cross-country section of the micro database; the RHS graph uses the full set of surveys from
the within-country section of the database together with the subset of surveys from the cross-country section which could
be appended using the Maddison real per capita income database. Dashed lines denote the local polynomial fit on the un-
derlying observations together with a 95% confidence interval. In Panel A, the employee-share of employment is defined
as the share of workers who report working in non-agriculture industries, and in firms of size > 1 and which are are not
family units or casual daily-wage laborers. In Panel B, the PIT-base share in total employment is defined as the number of
percentiles of the gross earnings income distribution which lies above the income tax exemption threshold. In Panel C, the
employee-share in the PIT base is defined as the share of non-agriculture employees in total employment counted over the
percentiles of the country’s income distribution which lie above the income tax exemption threshold. Source: appendix and
section 3
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Can you improve frm reports on their workers? 
Frias, Kumler, and Verhoogen (2015): ”Enlisting Workers in Monitoring Firms: Payroll Tax Compliance in 
Mexico” 

Empirical setting: 
Under Mexico’s old pension system, workers’ pensions were essentially a fat function of how 
much of their wages were reported (more a function of years of work) 
Under the new pension system, what you get is much more related to how much of your 
wages are reported and taxes paid 
Nominal tax incidence on frms 
Existing workers get to choose the max of the two systems 

Implication: 
After the reform, young workers (many years of earnings to come) have a greater incentive to 
make sure frms report wages honestly than before the reform. 
Find indeed better match in wages after than before 

Empirics not a slam-dunk - this remains a good topic. 

Olken PF Lecture 1 
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Combating information problems through the tax structure 
The VAT 

The VAT is an example of designing the tax structure itself to make sure every item in 
the tax formula is reported by two parties 

What is the VAT? 
Firms taxed on output, but receive tax credit for taxes already paid on inputs 
Imports taxed, exports not 

Why VAT? 
If everyone participates, this is equivalent to a consumption tax 
But it has much better enforcement properties: 

Firms higher up on the chain want the credit that comes from their input-frms having paid 
VAT 
Thus frms have an incentive to get other frms to pay taxes 

This it is particularly useful in low-compliance places like developing countries, and has 
rapidly difused across the world 

Olken PF Lecture 1 
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Empirical evidence on chains 
Pomeranz 2015: ”No Taxation without Information: Deterrence and Self Enforcement in the Value Added Tax” 

Setting: VAT in Chile 

Two types of tax evasion: 
Collusive evasion. Omit certain transactions entirely. 
Unilateral evasion. Mis-report value of transactions (overstate inputs, understate sales). 

Suppose that there are three frms: 
Supplier of raw materials (sells to 2)1 

2 

3 

Intermediate producer (buys from 1, sells to 3) 
Final retailer (buys from 2, sells to general public) 

Where is there double reporting? 

What is the impact of auditing frm #2? 

Olken PF Lecture 1 
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Intuition for detecting VAT spillovers 

2546 THE AMERICAN ECONOMIC REVIEW AUGUST 2015

will be audited themselves. This may lead them to revise their declared transactions 
to be consistent with those of firm  n  , thereby reducing evasion.

In the case of collusive evasion, an increase in the audit probability of firm  n
increases the likelihood that it will insist that the transactions with its trading part-
ners be “on the books.” Hence, the audit preannouncement can lead to the cre-
ation of a paper trail. Suppose firm  n  , which is in the interior of a colluding chain  
i, i + 1,…, N  , is sent an audit preannouncement. If firm  n  starts to create a paper
trail, this can hurt its supplier firm  n − 1  , as it may cause that firm to increase its
declared sales and ultimately its tax liability. Firm n − 1  may react by simultane-
ously increasing its declared inputs as well, which may hurt firm n − 2  in turn. So
the collusion may break all the way upstream. We move from a collusive equilib-
rium between firms  i, i + 1,…, N  to a new partially collusive equilibrium between
firms  n + 1,…, N .

The increase in declared sales by firm n benefits the client firm,  n + 1  , which can
now declare higher input costs. Thus the client firm can report a lower tax liability.13

These asymmetric effects are illustrated in Table 1. Reducing collusive evasion by 
firm n in the middle of the chain does not necessarily increase total government tax 
revenue. Instead it may simply lead to a transfer from firm n and those upstream of 
it to those downstream of it. This mirrors the difficulty of evading the VAT through 
collusion: collusive evasion in the VAT that is not combined with unilateral evasion 
at the retail stage or in the middle of the chain, simply leads to transfers between 
firms along the chain, rather than to an increase in overall evasion.

Taking both types of evasion together, the effect of an increase in the audit
probability on reported tax liability is positive for suppliers and ambiguous for 
clients, depending on which type of inter-firm evasion dominates. The Spillover 
Experiment tests whether increasing a firm’s audit probability indeed increases
VAT payments by its trading partners, and whether this effect is asymmetrically
concentrated on its suppliers.

13 Depending on the bargaining between firms  n + 1,…, N  , some of this gain may be passed down the value
chain by  n + 1  reporting higher sales so that firm  n + 2  can report higher input costs, etc.

Table 1—Responses to Increase in Audit Probability: 
Collusive and Unilateral Evasion

Position in supply chain Collusive evasion Unilateral evasion

Supplier Sales  ↑ VAT  ↑ Sales  ↑ VAT  ↑

Treated firm Inputs  ↑ VAT (  ↑ ) Inputs  ↓ VAT  ↑
Sales  ↑ Sales  ↑

Client Inputs  ↑ VAT  ↓ Inputs  ↓ VAT  ↑

Notes: “Collusive evasion” stands for the type of evasion where a transaction is omitted from 
the books of both the seller and the buyer firm. “Unilateral evasion” stands for the type of 
evasion where the books of the seller and the buyer reveal discrepancies. Buyers, for whom 
inputs represent a tax deduction, will tend to overstate the value of the transaction, while sell-
ers, for whom the transaction represents a tax liability, will tend to understate its value. The 
arrows indicate the expected direction of change for the line item in question resulting from an 
increased audit probability on the treated firm.Olken PF Lecture 1 
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Empirical evidence on VAT chains 

Key ideas for testing VAT chains: 
Suppose you audit frm 2. What should be the impact on frms 1 and 3? 
Suppose you audit some of frm type 1, some of type 2, and some of type 3 (in diferent 
chains). Where should response be highest? 

Two experiments: 
Spillovers. Consider subsample of 5,600 frms suspected of tax evasion. Half of them were 
given pre-announcement of an audit. Examine what happens to them and their trading 
partners at time of audit. 

1 

2 Deterrence. Letter sent to around 102,000 randomly chosen frms to make them think they 
were more likely to be audited. 
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2565Pomeranz: no TaxaTion wiThouT informaTion VoL. 105 no. 8

The findings remain robust even after inclusion of the control variables, indicating 
that it is not the different nature of supplier and client firms, but rather their position 
in the VAT chain that seems to be driving the result.47 Online Appendix Figure A5 
shows graphical evidence of the impact of the preannouncement on VAT payments 
by trading partners.

The findings of the Spillover Experiment provide several insights. First, as pre-
dicted by the self-enforcement hypothesis, the built-in paper trail of the VAT leads 
to spillovers of enforcement up the production chain. Monitoring a firm increases 
tax payments by its suppliers. Second, this indicates that when taking the whole 
network of firms into account, the paper trail globally acts as a complement to the 
audit probability: it augments the effectiveness of an increase in the audit probabil-
ity of one firm, by increasing VAT payments by others.

Third, the mere existence of information through the paper trail—not surpris-
ingly—is not by itself self-enforcing in an environment where the risk of cross-checks 

47 Online Appendix Table A3 shows a robustness check including carryovers from previous VAT declarations. 
As expected, this introduces more noise, since the firms in the Spillover Experiment had large carryovers from the 
pretreatment period. The results on the differential spillover effects are robust, though less significant. 

Table 7—Spillover Effects on Trading Partners’ VAT Payments

Percent VAT
> previous

year

Percent
VAT

> predicted

Percent VAT
> previous

year

Percent
VAT

> predicted

Percent VAT
> previous

year

Percent
VAT

> predicted
(1) (2) (3) (4) (5) (6)

Audit announcement 2.41** 2.03*
× post (1.14) (1.11)

Audit announcement 4.28*** 3.92*** 4.14*** 3.83***
× supplier × post (1.54) (1.50) (1.52) (1.52)

Audit announcement −0.26 −0.28 −0.14 −0.28
× client × post (1.64) (1.51) (1.67) (1.55)

Supplier × post −0.64 0.34 −1.11 0.60
(1.62) (1.59) (1.67) (1.64)

Constant 52.07*** 49.06*** 52.07*** 49.06*** 52.75*** 50.11***
(0.95) (0.94) (0.95) (0.94) (0.96) (0.96)

Controls × post No No No No Yes Yes
Controls × audit No No No No Yes Yes

announcement × post

Month fixed effects Yes Yes Yes Yes Yes Yes
Firm fixed effects Yes Yes Yes Yes Yes Yes

Observations 45,264 45,264 45,264 45,264 44,288 44,288
Number of firms 2,829 2,829 2,829 2,829 2,768 2,768
Adjusted   R2 0.05 0.11 0.05 0.11 0.05 0.10

Notes: Regressions for trading partners of audited firms. Columns 1, 3, and 5 show the probability of an increase in 
declared VAT since the previous year, columns 2, 4, and 6 show the probability of declaring more than predicted. 
The controls in columns 5 and 6 are firm sales, sales/input-ratio, share of sales going to final consumers, and indus-
try categorized as “hard-to-monitor.” Observations are monthly for ten months prior to treatment and six months 
after the audit announcements were mailed. Coefficients and standard errors are multiplied by 100 to express effects 
in percent. Robust standard errors in parentheses, clustered at the level of the audited firm. 

*** Significant at the 1 percent level.
** Significant at the 5 percent level.

* Significant at the 10 percent level.

Spillover results 
Pomeranz 2015: Table 7 
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Table 6—Interaction of Firm Size and Share of Sales to Final Consumers

Percent VAT > previous year

(1) (2) (3) (4) (5)

Panel A
Deterrence letter × final sales share 1.61*** 1.48*** 1.43***

(0.26) (0.27) (0.26)
Deterrence letter × size category −0.17*** −0.10***

(0.04) (0.04)
Deterrence letter × log employees −0.45*** −0.29**

(0.11) (0.12)
Deterrence letter 0.68*** 2.63*** 1.66*** 1.49*** 0.92***

(0.16) (0.29) (0.13) (0.35) (0.19)
Constant 47.53*** 48.87*** 47.50*** 48.89*** 47.53***

(0.08) (0.08) (0.08) (0.08) (0.08)

 Final sales share × post Yes No No Yes Yes
Size measure × post No Yes Yes Yes Yes
Firm fixed effects Yes Yes Yes Yes Yes
Month dummies Yes Yes Yes Yes Yes

Observations 7,308,631 7,116,590 7,340,994 7,084,823 7,308,631
Number of firms 406,834 396,135 408,636 394,367 406,834
Adjusted   R2 0.14 0.14 0.14 0.14 0.14

Percent VAT > predicted

(1) (2) (3) (4) (5)

Panel B
Deterrence letter × final sales share 1.51*** 1.51*** 1.44***

(0.23) (0.25) (0.24)
Deterrence letter × size category −0.10*** −0.03

(0.03) (0.04)
Deterrence letter × log employees −0.28*** −0.11

(0.10) (0.11)
Deterrence letter 0.74*** 2.15*** 1.57*** 1.00*** 0.83***

(0.14) (0.26) (0.12) (0.32) (0.16)
Constant 48.48*** 49.79*** 48.26*** 50.01*** 48.48***

(0.08) (0.08) (0.08) (0.08) (0.08)

 Final sales share × post Yes No No Yes Yes
 Size measure × post No Yes Yes Yes Yes
Firm fixed effects Yes Yes Yes Yes Yes
Month fixed effects Yes Yes Yes Yes Yes

Observations 7,308,631 7,116,590 7,340,994 7,084,823 7,308,631
Number of firms 406,834 396,135 408,636 394,367 406,834
Adjusted   R2 0.28 0.26 0.29 0.26 0.28

Notes: Regression of the probability of monthly declared VAT being higher than in the same month of the previous 
year (panel A) and on being higher than predicted (panel B). Coefficients and standard errors are multiplied by 100 
to express effects in percent. Sample includes all firms in the deterrence treatment and in the control group. The four 
months after the second wave excludes firms treated in the first. Number of observations vary due to missing obser-
vations for some variables. Final sales share is not defined for firms with zero sales in preceding year, size category 
is not available for new firms. Robust standard errors in parentheses, clustered at the firm level. 

*** Significant at the 1 percent level.
** Significant at the 5 percent level.
* Significant at the 10 percent level.

Deterrence results 
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VAT data 

A side-efect of the VAT is that governments collect the full network of trading 
relationships 

Several teams of researchers currently using this data from various countries to test 
theories of frms, networks, trade, etc 

Stay tuned... 
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