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State formation & government regulation

in historical perspective

The objective of this course is to present an introduction to public
economics, with special emphasis on the history of taxation, public
spending and state formation, normative theories of government
intervention & redistribution, and the incidence of tax and transfer
policies, both in developed countries and in the developing world

The rise of the fiscal and social state (taxes<10% of national
income Y until WW1, vs. 30-50% Y in all rich countries today) is a
crucial evolution that we will introduce today.

This is @ major social, economic and political transformation, which
corresponds to a transition from minimal state to educational,
developmental and welfare state.

Throughout this course we will try to understand and analyze this
evolution, both from an historical and normative viewpoint.



Although this course will focus upon taxes and transfers, one
should keep in mind that the rise of fiscal and social state
represents only one aspect of the history of state formation and
government regulation.

The capital and democratic state (the set of legal rules and
institutions governing property, labor and political relations
between individuals) can be even more important than the fiscal
system and public spendings, and in many ways encompasses the
fiscal and social state. See Economic History course on:

Basic civil & political rights: forced vs free labor, restrictions on
mobility and occupational rights (major historical role)

Property regimes: legal system shapes balance of power between
owhners & non-owners; public vs private property; workers rights &
labor law (co-determination, unions); tenants rights & inheritance;
intellectual property rights; monetary regimes & capital controls


http://piketty.pse.ens.fr/en/enseignement/10-page-statique/17-ecoineg

Family vs government roles: rules & norms regarding marriage,
fertility, gender, education, etc.

Political regimes and the organization of governement: electoral &
party systems, nations-states, federations, empires

During 21¢, like in previous centuries, the evolution of fiscal & social
institutions will be largely determined by the evolution of legal &
political institutions (EU organization, participatory governance,etc.)

In this course, we take a relatively narrow view of governement,
i.e. we focus upon taxes and transfers and largely take other
public institutions as given (in particular the property regime).
But one should keep in mind that here are many different ways &
dimensions to evaluate the structure & size of government.

Exemple: should we look at share of govt tax revenues in national
income Y, or at the share of govt property in national capital K?

China vs Europe: Chinese govt has smaller tax share in Y, but higher
share in K ownership. Which state is most powerful?



Standard economic rationales for taxes & transfers

(1) Public good provision: raising tax revenue to finance public
goods (non-excludable): defense, roads, health, education, etc.

(2) Externalities: Pigouvian corrective tax and subsidy schemes so
to induce private agents to internalize external effects (e.g. global
warming, carbon tax)

(3) Stabilization: taxes & transfers can also serve as automatic
stabilizers and reduce macroeconomic volatility (mostly a by-
product of tax and transfer systems)

(4) Redistribution: designing taxes & transfers in order to
implement a fair distribution of income, wealth and welfare

Rationales (1), (2), (3) = taxes/transfers generate “Pareto
improvements” (i.e. everybody is better off) and correspond to
failures of the “first welfare theorem” (= under certain
assumptions, market equilibria are Pareto efficient)

Rationale (4) = pure redistribution = taxes/transfers shift the
economy to another Pareto optimum (i.e. some people are better
off and some other people are worst off, e.g. poor vs rich)



Reminder: welfare theorems (micro 1)

e First welfare theorem: under standard convexity
assumptions, market equilibrium = Pareto optimum (i.e.
one cannot raise everybody’s welfare at the same time);
conversely, if these assumptions are not satisfied (non-
convexities: scale economies, externalities,.), adequate govt
interventions can generate Pareto improvements (i.e. can
raise everybody’s welfare at the same time)

e Second welfare theorem: all Pareto optima (all efficient
redistributions) can be obtained as market equilibria under
adequate lump-sum transfers; but with informational
imperfections (moral hazard, adverse selection, etc.), only
distortionnary taxation can redistribute resources: second-
best Pareto optima (equity/efficiency trade-off)



Basic facts about taxes & transfers in rich countries

e Total taxes T = about 40% of national income Y
e |le.T=1Ywitht=40%

e Total monetary transfers Y; = about 15% of national income Y
(=pay-as-ou-go public pensions, unemployment & family
benefits, means-tested transfers,..)

e Disposable household income Y, = Y-T+Y; = about 75% of
national income Y

Other government spendings = about 25% of national income

= in-kind transfers. Typically: 5% education + 8-10% health +
10% police, defense, roads, etc.

e “Social” spendings: monetary transfers + education/health
= around 30% of national income in rich countries (25%-35%)



Reminder: National income vs GDP

 National income Y = GDP — capital depreciation
+ net foreign factor income

e Typically Y = about 85-90% GDP
e Capital depreciation = 10-15% GDP

 Net foreign capital income = close to 0% in most
rich countries (between +1-2% & -1-2% GDP)

( = most rich countries own as much foreign assets
in rest of the world as row owns in home assets)



On long-run evolution of total tax revenues: in rich
countries T/Y was less than 10% in the early 20c (police,
defense, basic infrastructure and administration), rose
enormously between 1950 & 1980, and then stabilized
around 40% (with important variations between countries)

On long-run of the structure of public spending, see
Lindert, Growing Public — Social spending & economic
growth since the 18 century, CUP 2004

For recent evolutions, see Adema et al, OECD 2011; see
also Piketty-Saez HPE 2013 Table 1 : most of the rise in T/Y
is due to the rise of social spendings (social transfers,
education, health)

l.e. the rise of the modern fiscal state corresponds to the
rise of the social state



http://piketty.pse.ens.fr/files/Ademaetal2011OECD.pdf
http://piketty.pse.ens.fr/files/Ademaetal2011OECD.pdf
http://piketty.pse.ens.fr/files/Ademaetal2011OECD.pdf
http://piketty.pse.ens.fr/files/PikettySaez2012HPETable1.pdf
http://piketty.pse.ens.fr/files/PikettySaez2012HPETable1.pdf
http://piketty.pse.ens.fr/files/PikettySaez2012HPETable1.pdf

Figure 13.1. Tax revenues in rich countries, 1870-2010
G60%

20%

=
=]
F

Pl
=
=+

Total tax revenues (% national income)
]
®

10%

1870 1890 1910 1930 1950 1970 1990 2010

Total tax revenues were less than 10% of national income in rich countries until 1900-1910; they represent between
30% and 55% of national income in 2000-2010. Sources and senes: see piketty pse.ens fricapital2 1c.



Table 1. Public spending in OECD countries (2000-2010, percent of GDP)

Total
US (zermany France LK OECD

(1 (2} (2} {4) (5

Total public spending 35.4% 44 1% 51.0% 42 1% 38.T%
Social public spending 22.4% 30.6% 34 3% 26.2% 25.1%
Education 4.7% 4.4% 5.2% 4.8% 4.0%
Health 7.7% 7.8% 7.1% B.1% 5.6%
Pensions 6.0% 10.1% 12.2% 4.8% B.5%
Income support to working age 2.7% 3.0% 4 8% 4.89% 4.4%
Other social public spending 1.3% 4.4% 5.1% 5.7% 3.7%
Orther public spending 13.0% 13.5% 16.7% 15.9% 13.6%

Moles and soumes: OECD Economic Ouiiook 2012, Annex Tabies 25-31; Adema et al., 2011, Table 1.2; Etucation at 3 Giance,
OECD 2011, Table B4.1. Tolal public spending Includes al govemment outiays (except net debt interest payments). Other sockal
putiic spending Inciudes socal sendces i the eldery and the disabled, family senvices, housing and other social policy areas
{see Adema ef al, 2011, p.21). We report 2000-2010 averages 50 35 10 smooth business cycle varabions. Note that tax i GDP
ratios are a itie bit lower than spending fo GOP r3tos for two re3sans: (3) QOVEMMENs typically run busiget defichs (which can
be lame, armund 58 GOP points during recessions), (b} qoVEmMmeNts get revenue from non-tx SOUMCes (5UCh 35 USEr TRes,
profits from govemment owned AInTs, efc. )



On the structure of taxes in Europe

On structure of taxes in Europe, see “Taxation Trends in the
European Union”, Eurostat 2014 (summary); see also Eurostat
2013; see also updated tables on taxation trends website

Typically: T =1/3 indirect taxes + 1/3 direct taxes + 1/3 social
contributions

But: large variations between EU countries

And: this decomposition is not really meaningful, what matters
is the factor income decomposition (capital vs labor) and the
consumption vs saving decomposition - see below on tax
incidence

Large variations in tax levels: see rich vs poor EU countries

Large variations in tax mix: EU 28 vs France, Germany, Denmark,
Sweden, Bulgaria

Large variations in tax regimes also correspond to large
variations in welfare state regimes: see Esping Andersen, The

Three Worlds of Welfare Capitalism, PUP 1990 : Bismarck vs
Beveridge vs Nordic models of welfare state organization



http://piketty.pse.ens.fr/files/Eurostat2014.pdf
http://piketty.pse.ens.fr/files/Eurostat2014Summary.pdf
http://piketty.pse.ens.fr/files/Eurostat2013.pdf
http://piketty.pse.ens.fr/files/Eurostat2013.pdf
http://piketty.pse.ens.fr/files/Eurostat2013.pdf
http://ec.europa.eu/taxation_customs/taxation/gen_info/economic_analysis/tax_structures/index_en.htm

Graph 3: Tax revenue (including social contributions), 2011-12
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Graph 2: Tax revenue (including social contributions), EU-28, EU-27, EA-18 and EA-17,1995-2013
(% of GDP and billion EUR)
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e 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Revenuein 2012

GDP-weighted averages

A. Structure of revenues %of GDP €bn
Indirect taxes c 0 B4 133 13 B4 1BS B4 BT 19 B2 B4 B6 176
VAT .. 68 68 68 69 70 70 69 67 0 71 7l 5269
bicisedutiesand consumptiontaxes = ¢ 30 30 29 28 27 26 26 27 21 A1 1T 3491
%'gfﬁ;g;%“ﬁf”“s 16 16 17 17 18 18 16 15 15 15 14 180
Other taxes on production 0020020 20 20 20 20 20 2120 2 23 299
Direct taxes 0 B0 128 128 131 B6 B8 BT 127 126 128 132 17074
Personalincome coo0 9491 89 90 92 93 94 93 9 9 94 126
(orporate income oo 4 19 33 33 30 22 41 15 3218
Other oo 312 12 m 12 13 12 1212012 162,
Social contributions co0 125 07 125 R4 13 122 125 128 126 127 127 16532
Employers oo B a2 T I3 133 9479
Employees 139 39 39 38 38 37 38 38 38 39 3§ 5064
Self-and non-employed A T I L R 1988

Total ¢ 388 388 386 389 394 393 392 383 383 388 394 51094




European Union 28 :
GDP-weighted averages 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Revenuein 2012

A. Structure of revenues % of GDP €bn
Indirect taxes @ 134 133 133 134 135 134 131 129 132 134 136 17631
VAT . : 68 68 68 69 70 70 69 67 70 71 7 969
Excise duties and consumption taxes : 30 30 29 28 27 26 26 27 27 21 27 349]
%Eﬁﬁggmﬁg?m 16 16 17 17 18 18 16 15 15 15 14 1880
Other taxes on production : 20 20 20 20 20 20 20 21 20 21 23 2991
Direct taxes : 130 128 128 131 136 138 137 127 126 128 132 1 7074
Personal income ; 94 91 89 90 92 93 94 93 91 91 94 12226
Corporate income ; 26 240027 289 33 33 30 22 24 15 15 3228
Other ; 13 12 12 1 12 13 12 12 120 12 162.]
Social contributions : 125 127 125 124 123 122 125 128 126 127 127 1653.2
Employers : 72073 712 70 n n 72 74 73 73 73 9479
Employees : 39 3% 39 38 38 37 38 38 38 39 39 5064
Self-and non-employed ; 1414 15 15 15 14 15 16 16 15 15 198.8
Total : ; 388 388 386 389 394 393 392 383 383 388 394 51094
B.Structure by level of government % of total taxation
Central government : ;519 511 518 519 521 523 506 483 500 491 487 24889
State government (') : . 66 68 67 67 68 69 70 72 65 69 76 386.8
Local government : ;98 100 102 103 103 103 104 107 103 108 10 560.2
Social security funds : 307 312 305 303 300 207 311 332 325 324 320 16374

EU institutions ; 10 09 07 08 08 08 08 07 07 07 07 358



France 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2012

A. Structure of revenues % of GDP Ranking () €bn
Indirect taxes 58 154 14 153 1Be 17 156 1A 152 13 BT 15 157 5 3189
VAT A 73 72 72 713 74 73 72 71 68 70 70 70 23 1425
Excsedutiesand consumptiontaxes 26 25 26 25 23 22 23 22 2 22 22 12 12 25 45.]
%’f:ﬁgﬁf&ﬁgf“m 17 16 16 16 18 19 17 17 16 16 17 19 19 5 304
Other taxes on production 42 41 4l 41 42 43 42 43 43 AT 4] 44 45 ) 919
Direct taxes 125 126 N& N4 N7 N9 122 120 120 103 10 117 124 I1 2530
Personal income 84 82 79 80 /9 81 /9 76 I8 Jb J6 I8 85 I1 172
Corporate income 28 31 26 21 24 23 29 29 27 13 19 23 23 14 460
Other 13 14 13 13 14 15 14 15 14 15 15 17 17 4 349
Social contributions 6] 16l 162 164 162 164 165 163 163 168 167 168 170 ] 3464
Employers i no nr n2 1o o 1mron2 o no o nr nd4 on3 1S 16 ] 235]
Employaes 40 40 41 41 41 41 41 41 40 41 41 41 4] I1 844
Self- and non-employed 0 112 12 12 12 12 13 13 13 13 14 269

Less: amounts assessed

but unlikely to be collected 03 03 02 01 02 01 02 02 02 03 02 03 03

Total ) B3 B3 41 43 48 M1 B4 L2 41 45 L7 £ 3 9135




Germany (') 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2012

A. Structure of revenues % of GDP Ranking () €bn
Indlirect taxes 3 11 no n2 108 108 108 N3 N2 18 N3 N5 T4 X4 3047
VAT 68 066 04 04 63 63 64 0 71 1> T2 13 73 17 19410
Excisedutiesand consumptiontaxes 28 29 30 32 30 29 28 26 26 27 25 26 25 2] 65
%’gﬁ%ﬁgf&'ﬁgf“m 09 09 09 09 09 09 09 10 09 09 09 09 10 16 258
Other taxes on production 07 07 07 07 07 07 07 06 06 07 06 07 07 20 190
Direct taxes 30 114 10 10 108 11 N9 122 124 1§ 12 N7 121 12 32317
Parsonal income 95 91 88 86 80 80 82 86 90 91 83 B84 88 9 2346
Corporate income 29 17 16 18 22 2 29 29 21 20 22 26 1] 10 /1]
Other 06 06 06 05 06 06 07 07 07 07 06 07 06 18 170
Social contributions 71169 169 170 167 164 160 152 152 158 155 14 156 - 4146
Employers 74 74 7y 72 70 68 66 65 68 67 67 68 13 180.0
Employees 68 68 67 6/ 65 65 64 61 61 63 62 63 64 3 [70]
Self- and non-employed 27 26 28 28 29 29 28 25 25 27 26 25 24 5 64,5

Less: amounts assessed

| na. Na Na Na Na Na na Na na na Na na na
but unlikely to be collected

Total 413 394 389 391 383 383 386 387 389 394 380 385 391 0 1040




Sweden 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

A. Structure of revenues % of GDP Ranking () €bn
Indirect taxes 164 164 166 167 165 166 168 167 181 188 180 188 187 ] /64
VAT 86 87 88 88 88 90 89 90 93 96 97 95 93 5 379
Exdsedutiesand consumptiontaxes |+ 31 31 32 32 30 30 28 27 27 29 28 26 16 il 106
%’gﬁ[ﬁgﬁf{mﬁgu‘:“ 07 07 07 07 07 07 07 07 08 07 07 07 07 N 2
Other taxes on production 40 39 40 41 40 39 43 42 54 56 49 60 6l ] 25.2
Direct taxes 226 08 196 202 2098 220 222 212 198 196 192 18> 183 2 /AT
Personal income 181 176 170 175 175 179 181 172 166 164 155 150 152 2 620
Corporate income 38 26 20 22 29 36 36 38 29 30 34 32 29 / 18
Other 07 06 05 05 05 05 05 02 03 03 03 02 02 25 10
Social contributions 25 122 13 109 106 103 93 93 84 81 82 1 72 4 29.
Employers 101 106 103 100 97 97 91 91 82 79 80 69 70 10 286
Employees 210 14 07 07 07 03 00 00 00 00 00 00 00 28 0.0
Self-and non-employed 02 03 02 02 02 02 02 03 02 02 02 02 02 ! 07
ti?u%?k%?ﬁé?}ﬁafgcted na. Na. Na Na Na Na Na Na na Nna na na na

Total 05 494 475 478 480 489 483 473 464 465 44 444 44D 4 180.3




Denmark 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2012

A. Structure of revenues % of GDP Ranking () €bn
Indirect taxes 172 1774 175 1774 176 180 181 179 172 10 168 10 169 - 413
VAT 96 96 96 96 98 101 103 104 101 102 98 99 100 2 24
Excise dutiesand consumptiontaxes 41 41 41 40 38 35 34 32 31 33 33 34 34 13 8.3
E)r?glelrr;asgft%llﬁgjm 20 18 20 19 22 26 26 25 22 15 16 16 14 9 34
Qther taxes on production 6 18 18 18 18 17 17 18 19 20 20 21 2] b 5.
Direct taxes 305 295 293 296 304 319 307 3001 297 300 299 299 306 1 /50
Personal income 56 260 257 56 49 49 49 54 151 64 A3 U3 A5 1 60.0
Corporate income 33 28 29 29 32 39 44 38 33 23 28 28 30 6 75
Other 6 07 07 11 23 31 15 10 13 13 28 29 3l 1 15
Social contributions 8 17 12 12 12 11 10 10 10 10 10 10 09 28 2.2
Employers 00 00 00 00 00 00 00 00 00 00 OF Q1 00 28 0.
Employees 8 17 12 12 1 11 10 10 09 10 10 10 09 26 A
Self-and non-employed 00 00 00 00 00 00 00 00 00 00 00 00 00 28 00

Less: amounts assessed

but unlikely to be collected er o or o1 or 02 02 02 01 02 02 02 02

Total 494 485 479 480 490 508 496 489 478 4/8 475 4/7 48] 1 1181



Bulgaria 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2012

A. Structure of revenues % of GDP Ranking () €bn
Indirect taxes 138 134 126 145 163 166 172 170 178 14 151 148 154 6 6.
VAT 83 84 73 86 99 102 107 104 109 90 92 87 94 3 37
Excisedutiesand consumptiontaxes 39 37 39 44 48 47 48 58 59 55 51 51 5l ] 20
%EFLE;S;%TJEQ?““S 10 08 08 08 09 10 11 04 04 04 03 04 03 27 O
Other taxes on production 05 05 06 07 07 07 06 05 05 06 06 05 05 /4 0.2
Direct taxes 69 75 64 62 60 49 52 82 67 59 54 52 53 2/ 2l
Personal income 40 35 32 32 31 27 26 32 29 30 30 29 30 2/ 1.2
Corporate income 27 38 30 28 25 18 21 44 32 26 20 19 19 22 08
Other 02 02 02 03 03 04 05 06 06 04 03 04 04 24 0.2
Social contributions 108 98 96 103 102 97 83 81 /8 77 70 73 72 23 29
Employers 86 77 73 79 78 69 56 55 48 46 45 47 4l 4 1.7
Employees 17 15 18 19 19 21 21 21 25 26 20 20 25 21 10
Self-and non-employed 05 06 05 06 06 06 05 05 04 05 06 05 05 17 02

Less: amounts assessed

. na. Na Na Na Na Na Na Na na na na na na
but unlikely to be collected

Total 315 308 285 310 325 313 307 333 323 290 275 273 279 2 I




Basic facts about taxes and transfers in

developing countries

* |n poor countries: T = as low as 10%-15% of national
income Y. The ratio T/Y has been stagnating in recent
decades: declining trade tax revenues were not
replaced by more modern income or value added

taxes.

e See Cage-Gadenne 2014, "The Fiscal Cost of Trade
Liberalization"

e See also Latin America Revenue Statistics (large
differences, e.g. Mexico-Chile vs Argentina-Brasil)



http://piketty.pse.ens.fr/files/CageGadenne2014.pdf
http://piketty.pse.ens.fr/files/CageGadenne2014.pdf
http://piketty.pse.ens.fr/files/CageGadenne2014.pdf
http://piketty.pse.ens.fr/files/RevenueStatisticsLatinAmerica2012.pdf

Figure 1: Evolution of tax revenues as a share of GDP, 1975-2005
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Optimal tax policy: social objective vs tax
and transfer incidence

e How can we formulate the problem of socially optimal tax and
transfer policy?

 One needs to specify the social objective: « maximin »
redistributive objective (maximize welfare of individuals with
minimal welfare level) (= minimize poverty), output
maximization (no redistributive objective at all), etc.

- see Lecture 2

e And one needs to analyze the incidence of taxes & transfers:
i.e. what is the impact of taxes and transfers on economic
transactions, supply and demand, prices, etc.; key question: at
the end of the day, who pays what, and who receives what?

-> see today for an introduction to the pb of tax incidence,
and see Lectures 3-7 for more precise analysis in the case of
taxes on income, wealth and carbon



http://piketty.pse.ens.fr/files/PikettyEcoPub2015Lecture2.pdf

Tax & transfer incidence: macro approach

e Tax incidence problem = the central issue of public
economics = who pays what?

 General principle: it depends on the various elasticities
of demand and supply on the relevant labor market,
capital market and goods market.

e Usually the more elastic tax benefit wins, i.e. the more
elastic tax base shifts the tax burden towards the less
elastic

e Same pb with transfer incidence: who benefits from
housing subsidies: tenants or landlords? — this depends
on elasticities

 Opening up the black box of national accounts tax
aggregates is a useful starting point in order to study
factor incidence (macro approach)

e But this needs to be supplemented by micro studies



Standard macro assumptions about tax incidence

Closed economy: domestic output = national income =
capital + labor income = consumption + savings

Y =F(K,L) =Y +Y = C+S

Total taxes = capital taxes + labor taxes + consumpt. taxes
T=tY=TAT+T. =1 Y+ Y +1.C

See Eurostat estimates of t, Ty, T

Typically, T,=35%-40%, 1,=25%-30%, t-=20%-25%.

But these computations make assumptions: all [abor taxes
(incl. all social contributions, employer & employee) are

paid by labor; all capital taxes (incl. corporate tax) paid by
capital; not necessarily justified

Open economy tax incidence: Y + Imports = C + | + Exports
— taxing imports: major issue with VAT (fiscal devaluation)


http://piketty.pse.ens.fr/fichiers/enseig/pubecon/PubEcon_fichiers/Eurostat2009(TaxTrends)(SelectedTables2).pdf

Basic tax incidence model

e OutputY=F(K,L)=Y.+Y,

* Assume we introduce a tax t, on capital income
Y., or atax Tt on laborincomeY,

e Q.: Who pays each tax? Is a capital tax paid by
capital and a labor tax paid by labor?

* A.: Not necessarily. It depends upon:
- the elasticity of labor supply e,
- the elasticity of capital supply e,

- the elasticity of substitution o between K& L in
the production function (which in effect
determines the elasticities of demand for K & L)




Reminder: what is capital?

e K =real-estate (housing, offices..), machinery,
equipment, patents, immaterial capital, ..

(= housing assets + business assets: about 50-50)
Y, = capital income = rent, dividend, interest, profits,..

* Inrich countries, B =K/Y =5-6 (a=Y,/Y =25-30%)
(i.e. average rate of return r = o/ = 4-5%)

e Typically, in France, Germany, UK, Italy, US, Japan:
Y = 30 000€ (pretax average income, i.e. national
income /population), K = 150 000-180 000€ (average
wealth, i.e. capital stock/population); net foreign
asset positions small in most coutries (but rising); see
this graph & economic history course for more details



http://piketty.pse.ens.fr/files/capital21c/en/pdf/F5.7.pdf
http://piketty.pse.ens.fr/files/capital21c/en/pdf/F5.7.pdf
http://piketty.pse.ens.fr/files/capital21c/en/pdf/F5.7.pdf
http://piketty.pse.ens.fr/teaching/10/17
http://piketty.pse.ens.fr/teaching/10/17
http://piketty.pse.ens.fr/teaching/10/17
http://piketty.pse.ens.fr/teaching/10/17
http://piketty.pse.ens.fr/teaching/10/17

Back to tax incidence model

e Simple (but unrealistic) case: linear production function
e Y=FKL)=rK+vl

With r = marginal product of capital (fixed)

v = marginal product of labor (fixed)

e Both rand v are fixed and do not depend upon Kand L
= infinite substituability between K and L = zero
complementarity = robot economy

 Then capital pays capital tax, & labor pays labor tax
(it’s like two separate markets, with no interaction)

e Revenue maximizing tax rates:
T = 1/(1+e,) , T =1/(1+e)
(= inverse-elasticity formulas)



The inverse-elasticity formula t = 1/(1+e)

Definition of labor supply elasticity e, : if the net-of-tax wage
rate (1-t)v rises by 1%, then labor supply L (hours of work, labor
intensity, skills, etc.) rises by e %

If the tax rate rises from 1, to T +dt, then the net-of-tax wage
rate drops from (1-t )v to (1-t-dt )v, i.e. drops by dt/(1-t,) %, so
that labor supply drops by e, dt/(1-t)) %

Therefore tax revenue T = tvL goes from T to T+dT with:

dT=vLdt—tvdL=vLdt—1VvLe dt/(1-1)

l.e.dT =0 <> 1, =1/(1+e,) (=top of the Laffer curve)

Same with capital tax t,. Definition of capital supply elasticity e, :
if the net-of-tax rate of return (1-t,)r rises by 1%, then capital
supply K (i.e. cumulated savings, inheritance, etc.) rises by e, %

More on inverse-elasticity formulas in Lectures 2-7



Tax incidence with capital-labor complementarity

Cobb-Douglas production function: Y = F(K,L) = K* L1-@

With perfect competition, wage rate = marginal product of

labor, rate of return = marginal product of capital:
r=F,=aK*! ¥ andv=F =(1-a) K* L

Therefore capital income Y, =rK=aY

& laborincome Y, =vL=(1-a)Y

|.e. capital & labor shares are entirely set by technology (say,

a=30%, 1-a=70%) and do not depend on quantities K, L

Intuition: Cobb-Douglas <= elasticity of substitution

between K & L is exactly equal to 1

l.e. if v/r rises by 1%, K/L=a/(1-a) v/r also rises by 1%. So the
guantity response exactly offsets the change in prices: if
wages Tby 1%, then firms use 1% less labor, so that labor
share in total output remains the same as before



e Assume 1, - T, +dt. Then labor supply drops by dL/L=- e, dt/(1-1))
e Thisin turn raises v by dv & reduces r by dr and K by dK.
e |n equilibrium: dv/v = a (dK/K—-dL/L), dr/r = (1-a) (dL/L — dK/K)
dL/L = - e, [dt/(1-T) —dv/Vv], dK/K = e, dr/r
- dv/v =ae /[1+ae+(1-a)e,] dt/(1-T)
dr/r =-(1-a)e /[1+ae +(1-a)e,] dt/(1-T))

e Assume e =0 (or e infinitely small as compared to e).
Then dv/v = 0. Labor tax is entirely paid for labor.
e Assume e =+o= (or e infinitely large as compared to e).

Then dv/v = dt/(1-t ). Wages rise so that workers are fully compensated
for the tax. Labor tax is entirely shifted to capital.

 The same reasonning applies with capital tax t, - T, +dt.

e le.if e infinitely large as compared to e, a capital tax is entirely
shifted to labor, via higher pretax profits and lower wages.



Tax incidence with general production function

CES: Y = F(K,L) = [a K(®-D/o + (1-a) Llo-1)/e Jo/(o-1)
(=constant elasticity of substitution equal to o)

o0 —°o: back to linear production function

o - 1: back to Cobb-Douglas

o —0: F(K,L)=min(rK,vL) (« putty-clay », fixed coefficients)

r=F,=a B (with B=K/Y), i.e. capital share a =r p = a B(01/9 js an
increasing function of B if and only if 0>1 (and stable iff 0=1)

Tax incidence: same conclusions as before, except that one now
needs to compare o to e, and e;:

if o large as compared to e ,e,, then labor pays labor taxes & capital
pays capital taxes

if e_ large as compared to o,e,, then labor taxes shifted to K
if e, large as compared to o,e , then capital taxes shifted to L



What do we know about o, e, e, ?

Labor shares 1-a seem to be relatively close across countries
with different tax systems, e.g. labor share are not larger in
countries with large social contributions - labor taxes seem
to be paid by labor; this is consistent with e, relatively small

Same reasonning for capital shares a: changes in corporate tax
rates do not seem to lead to changes in capital shares

B=K/Y is almost as large in late 20c-early 21c as in 19c-early
20c, despite much larger tax levels (see graphs 1, 2, 3)
—> this is again consistent with e, relatively small

Historical variations in capital shares a =r B tend to go in the
same direction as variations in B (see graphs 1, 2)

— this is consistent with o somewhat larger than 1

If o is large as compared to e, e,, then the standard macro
assumptions about tax incidence are justified


http://piketty.pse.ens.fr/files/capital21c/en/pdf/F5.3.pdf
http://piketty.pse.ens.fr/files/capital21c/en/pdf/F0.I.2.pdf
http://piketty.pse.ens.fr/files/capital21c/en/pdf/F5.1.pdf
http://piketty.pse.ens.fr/files/capital21c/en/pdf/F6.5.pdf
http://piketty.pse.ens.fr/files/capital21c/en/pdf/F6.2.pdf

e But these conclusions are relatively uncertain: it is difficult to
estimate macro elasticities

e Also they are subject to change. E.g. it is possible that o tends
to rise over the development process. l.e. o<1 in rural
societies where capital is mostly land (see Europe vs America:
more land in volume in New world but less land in value; price
effect dominates volume effects: o<1). But in 20c & 21c, more
and more uses for capital, more substitution: 0>1. Maybe even
more so in the future. Capital is multidimensional: o varies.

e Elasticities do not only reflect real economic responses.
E.g. e, can be large for pure accounting/tax evasion reasons:
even if capital does not move, accounts can move. Without
fiscal coordination between countries (unified corporate tax
base, automatic exchange of bank information,..), capital taxes
might be more and more shifted to labor.



Micro estimates of tax incidence

Micro estimates allow for better identification of elasticities... but
usually they are only valid locally, i.e. for specific markets

Illustration with the incidence of housing benefits:

G. Fack "Are Housing Benefits An Effective Way To Redistribute
Income? Evidence From a Natural Experiment In France", Labour
Economics 2006. See paper.

One can show that the fraction 8 of housing benefit that is shifted
to higher rents is given by 8 = e /(e +e.), where e, = elasticity of
housing demand, and e, = elasticity of housing supply

Intuition: if e =0 (i.e. fixed stock of housing, no new construction),
and 100% of housing benefits go into higher rents

Using extension of housing benefits that occured in France in the
1990s, Fack estimates that 0 = 80%. See graphs.

The good news is that it also works for taxes: property owners pay
property taxes (Ricardo: land should be taxed, not subsdized)


http://piketty.pse.ens.fr/fichiers/enseig/pubecon/PubEcon_fichiers/Fack2006.pdf
http://piketty.pse.ens.fr/files/Fack2006Graphs.pdf
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Figure 1

Annual rent per square meter by decile of income, all tenants, 1973-2002
Sources : author's computation from Enquétes Logement Insee
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Notes: in 1973, the annual mean rent per square meter of the 10% of the poorer tenants (1st decile) is 31 constant euros of 2002
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Figure 3

Percentage of tenants receiving housing benefits by quartile, before and after the reform
(private sector only)

Sources : author's computation from Enquétes Logement Insee
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Notes - in 1984, 43 % of the tenants (private sector anly) of the 1st quartile receive housing benefits
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Figure 4
Differences in mean housing benefits and rents per square meter between the the first and the

second quartiles before and after the reform, private sector tenants
Sources : author's computation from Enquétes Logement Insee
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Notes : In 1996, there is a difference of 11 euros in housing benefit received by the first quartile compared with the 2nd quartile of tenants and a difference of 23
euros in the rent paid.

—e—Difference in rent per square meter —=—Difference in benefit per square meter




Illustration with the incidence of value added taxes (VAT):

C. Carbonnier, “Who Pays Sales Taxes ? Evidence from French VAT
Reforms, 1987-1999”, Journal of Public Economics 2007. See paper.

Q.: Is the VAT a pure consomption tax? Not so simple

First complication. Valued added = output — intermediate
consumption = wages + profits. l.e. value added =Y =Y, +Y =C+S

So is the VAT like an income taxon Y+ Y, ? No, because investment
goods are exempt from VAT, and | =S in closed economy

Second complication. Even if VAT was a pure tax on C, this does not
mean that it entirely shifted on consumer prices. VAT is always
partly shifted on prices and partly shifted on factor income (wages
& profits). How much exactly depends on the supply & demand
elasticities for each specific good or service.


http://piketty.pse.ens.fr/fichiers/enseig/pubecon/PubEcon_fichiers/Carbonnier2007.pdf

e One can show that the fraction x of VAT that is shifted to prices is
given by x = e /(e +e,), where e, = elasticity of demand for this
good, and e = elasticity of supply for this good

 Intuition: if e, is very high (very competitive sector and easy to
increase supply), then a VAT cut will lead to a large cut in prices
(but less than 100%); conversely if e, is small (e.g. because
increasing production requires a lot of extra capital and labor that
is not easily available), then producers will keep a lot of VAT cut for
themselves; it is important to understand that it will happen even
with perfect competition

e Using all VAT reforms in France over 1987-1999 period, Carbonnier
finds x=70-80% for sectors such as repair services (e, high) and
x=40-50% for sectors such as car industry (requires large
investment). See graphs.


http://piketty.pse.ens.fr/files/Carbonnier2007Graphs.pdf
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Figure 4: Housing repair service prices around September 1999 tax reform, short time series



(1) 2)
Housing repair services New car sales
Number of observations 36 36
R? 99% 67%
VAT rate shifting during the 15 month (o) 0.169%** 0.173%%%
(0.009) (0.043)
VAT rate shifting during the 274 month (ao) 0.472%** (0.272%+*
(0.009) (0.045)
VAT rate shifting during the 3™ month (as) 0.072%** 0.025
(0.009) (0.044)
VAT rate shifting during the 4®* month (o) 0.024%%* 0.032
(0.009) (0.044)
Consumer share™ TR 529 *
(2%) (6%)

Table 2: Consumer share measures
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