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B. Global-level taxes and income

Figure 3: Tax revenue and GDP per capita

such tax allocations may encourage smuggling, this is a much easier propo-
sition than collecting income taxes. The latter requires major investments
in enforcement and compliance structures throughout the entire economy.
We can thus obtain an interesting indication of fiscal-capacity investments
by holding constant total tax revenue, and ask how large a share of it is
collected from trade taxes and income taxes, respectively.
These shares are plotted against each other in Figure 4.4 Again, we report

the cross-sectional pattern for the year 2000, based on data from Baunsgaard
and Keen (2005), and the time-series pattern over the last 100 years based on
historical data from Mitchell (2007). The income-tax share is displayed on
the vertical axis, and the trade-tax share on the horizontal axis. We observe
a clear negative correlation: countries with a higher reliance on income taxes
tend to have less reliance on trade taxes. The left panel also shows a striking
pattern by income: high-income countries depend more on income taxes,
while middle- and — in particular — low-income countries depend more on
trade taxes. The right panel of Figure 4 shows that the move from trade
to income taxes has also been a feature of the historical development of tax
systems. Again, the cross-sectional and time-series patterns look strikingly

4Other taxes not included in either trade or income taxes include indirect taxes such
as VAT, property and corporate taxes.
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B. Global-level income and trade taxes by time period

Figure 4: Income taxes and trade taxes

similar with a very similar slope of the regression lines.

Figure 5 zooms in on the income tax, plotting the relationship between

the share of income taxes in total taxes and income per capita, in the current

cross section as well as the historical time series. The left panel separates

the observations into three groups by tax take: countries that raise more

than 25% of taxes in GDP, countries that raise 15-25% of taxes in GDP, and

countries that raise less than 15%. The countries in the high-tax group again

look markedly di�erent, raising much more of their tax revenues in the form
of income taxes. The right panel again colors observations by time period.

A striking similarity between the historical situation of this sample of older

nations and the developing world today is again apparent.

Finally, another indicator of fiscal capacity is the relation between statu-
tory tax rates and actual tax take. Figure 6 shows some indication of this by

plotting the top statutory income tax rates in 1990s for the 67-country sam-

ple in Gordon and Lee (2005) against the share of total taxes in GDP from

Baunsgaard and Keen (2005) The figure shows that the distribution of the
top statutory rate is about the same amongst high-income and low-income

countries. Obviously, the figure does not take aspects such as coverage and
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Figure 6: Top statutory income tax rate and total tax take

progressivity into account. With this qualification, the fact that high-income
countries raise much more tax revenue than low-income countries suggests
that narrower tax bases driven by compliance di!culties are much bigger
issues among low-income countries. This reinforces the earlier observation
that fiscal capacity is considerably less developed in poor countries.

Taken together, the cross-sectional and time series data suggest the fol-
lowing five stylized facts confirmed in cross sectional and time series data:

Stylized Fact 1: Rich countries have made successive investments in their
fiscal capacities over time.

Stylized Fact 2: Rich countries collect a much larger share of their income
in taxes than do poor countries

Stylized Fact 3: Rich countries rely to a much larger extent on income
taxes as opposed to trade taxes than do poor countries.

Stylized Fact 4: High-tax countries rely to a much larger extent on income
taxes as opposed to trade taxes than do low-tax countries.
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Figure 2: Number of Receipts Reported Electronically to the Tax Authority – 
Timeline of Program Implementation 

 
Notes: The figure shows the total number of receipts (millions of receipts) – with and without a SSN – electronically reported to 
the tax authority by month by establishments in Sao Paulo. The vertical lines highlight the key dates for the implementation of 
the NFP program. Between Oct.07 (Phase-in begins line) and May.08 (Phase-in ends line) 8 groups of sectors were phased-in in 
the policy of submitting receipts electronically to the tax authority. The possibility of inserting a SSN in the receipt for tax rebate 
purposes was introduced along with the electronic submission of receipts. The first lottery based on the purchases with SSN 
receipts was introduced in Dec.2008.  
 

Figure 3: Consumer Participation   

. 

 
Notes: The dashed line in Figure 3a displays total number of consumers asking for SSN receipts each month, and the solid line is 

the total number of consumers that had set up online account at the tax authority’s website between Jan. 2009 and Dec. 2011. 
Any person holding a Brazilian SSN is eligible to ask for receipts. In order to collect rewards and opt in for lotteries consumers 
need to enroll online. Figure 3b shows the average monthly expenditure by consumers with online accounts between Jan. 2009 
and Dec. 2011. Monthly expenditure is the sum of the total value of SSN receipts by individual. The spikes of expenditure around 
December of each year follows the seasonal variation in consumption due to Christmas shopping.   
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Figure 4: Are Consumers Paying Attention to the Rewards Schedule? 
 

a: Timing of lottery results - Google searches for Nota Fiscal Paulista. 

 
b: Timing of tax rebate disbursements - Rewards requested for deposit in consumers’ bank accounts 

  
Notes: Figure 4a displays the search volume from Google Trends website for Google searches with terms related to ”nfp” or ”nota 
fiscal paulista” or ”nota paulista” pooled by day of the month from IPs addresses in the state of Sao Paulo between Oct. 2007 

and Dec. 2011. It also displays searches for “futebol” (soccer in Portuguese) pooled by day of the month from IPs addresses in the 
state of Sao Paulo for the same time period. The lottery results are released around the 15th of each month marked by the solid 

vertical line. In Figure 4b each data point is the total amount in millions of US$ requested for direct deposit in consumer’s bank 
accounts. As described in section II.B, the tax authority does a biannual disbursement of the tax rebates: every April and October. 
The disbursement dates are marked by vertical lines in the x-axis. 
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Figure 5: Compliance Effect – Retail vs. Wholesale  
a. Raw data: reported revenue changes  

 
b. Difference coefficients for 6-month time bins - Log reported revenue by sector  

 
Notes:  Figure 5a shows reported revenue changes for retail and wholesale sectors. Each line is defined by the reported revenue 
by all establishments aggregated by retail or wholesale scaled by the average monthly reported revenue in 2004 for each sector 
group. The figure plots the raw data, so there are spikes around December of each year follows the seasonal variation in 
consumption due to Christmas shopping. The vertical lines highlight the key dates for the implementation of the NFP program: 
phase-in of sectors begins in Oct.07 and ends in May.08, and the first lottery based on the purchases with SSN receipts was 
introduced in Dec.2008. Figure 5b plots regression coefficients from estimating specification (1) using a sample of 210 sectors 
between Jan 2004 and Dec 2011. The sector sample has 24,990 observations. The difference in differences (DD) coefficient 
displayed in the figure is estimated using the specification (2) where the DD variable is defined by the interaction between a 
dummy for retail sectors and a dummy that equals 1 for time periods after Oct 2007. Standard errors are clustered by sector.
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Table 6.1 Median Levels of Decentralization Measures by Geographic Region, 1995 (percentage)

Decentralization Number of Sub-Saharan Latin Middle Eastern Former Western
Measure Observations Africa East Asia South Asia America East Europe Soviet Union Europe

Number of tiers 164 4 4 4 3 3.5 3 4 3
Percent elected 155 33.3 35.4 33.3 62.5 0.0 83.3 33.3 69.0
Subnational share

of public
expenditure 67 4.7 10.8 37.6 9.6 8.4 16.9 27.6 24.1

Subnational share
of total tax
revenue 53 4.0 6.5 N/A 6.7 6.3 7.3 24.2 13.4

Subnational share
of public
employment 90 23.1 41.0 50.0 20.8 35.8 26.4 35.4 48.4

Stipulated
autonomy 133 6.9 11.8 20.0 23.5 0.0 8.3 15.4 33.0

Residual authority 133 3.8 5.9 20.0 22.2 0.0 16.7 7.7 23.8
Federal 164 4.8 5.2 28.6 14.8 5.3 9.1 7.1 23.8

Sources: Daniel Treisman, Defining and Measuring Decentralization: A Global Perspective (Los Angeles: University of California, 2002);
D. Elazar, Federal Systems of the World: A Handbook of Federal, Confederal and Autonomy Arrangements, 2nd ed. (London: Longman, 1994);
S. Saideman, D. Lanoue, M. Campenni, and S. Stanton, “Democratization, Political Institutions, and Ethnic Conflict: A Pooled Time-Series
Analysis, 1985–1998,” Comparative Political Studies 35 (1) (2002): 103–129.
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