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Overview

▸ So far we’ve been focused on:

1. How governments can design income taxes and transfers optimally

2. How people respond to taxes (real, avoidance, and evasion
responses)

3. Who bears the burden of a tax (economic incidence) — and briefly
how govt can set commodity taxes optimally (Ramsey rule)

4. How governments can enforce taxes (A-S model) + evidence

▸ Today: understand how govts can provide public goods optimally,
consequences of private provision, and charitable giving as an
application
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PUBLIC GOODS: DEFINITIONS

▸ Pure public goods: Goods that are perfectly non-rival in
consumption and are non-excludable

▸ Non-rival in consumption: One individual’s consumption of a
good does not affect another’s opportunity to consume the good

▸ Non-excludable: Individuals cannot deny each other the
opportunity to consume a good

▸ Impure public goods: Goods that satisfy the two public good
conditions (non-rival in consumption and non-excludable) to some
extent, but not fully
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7.1

Defining Pure and Impure Public Goods

Is the good rival in consumption?

Is the good 
excludable?

Yes No

Yes Private good
(ice cream)

Impure public good
(Cable TV)

No Impure public good
(crowded sidewalk)

Public good
(defense)

3 / 32



OPTIMAL PROVISION OF PRIVATE GOODS

Two goods: ic (ice-cream) and c (cookies) with prices Pic ,Pc

Pc = 1 is normalized to one (numéraire good):

Two individuals B and J demand different quantities of the good at the
same market price.

MRSic,c =MUic/MUc = # cookies the consumer is willing to give up
for 1 ice-cream

The optimality condition for the consumption of private goods is
written as: MRSB

ic,c =MRSJ
ic,c = Pic/Pc = Pic

Equilibrium on the supply side requires: MCic = Pic

In equilibrium, therefore: MRSB
ic,c =MRSJ

ic,c =MCic
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DB&J = SMB

• To find social demand curve, add quantity at each 
price—sum horizontally.

Horizontal Summation in the Private Goods Market

7.1

Ben’s Marginal
Benefit

Jerry’s Marginal
Benefit

Market
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OPTIMAL PROVISION OF PUBLIC GOODS

Replace private good ice-cream ic by a public good missiles m

MRSB
m,c = # cookies B is willing to give up for 1 missile

MRSJ
m,c = # cookies J is willing to give up for 1 missile

In net, society is willing to give up MRSB
m,c +MRSJ

m,c cookies for 1
missile

Social-efficiency-maximizing condition for the public good is:

MRSB
m,c +MRSJ

m,c =MCm

Social efficiency is maximized when the marginal cost is set equal to the
sum of the MRSs, rather than being set equal to each individual MRS .

This is called the Samuelson rule (Samuelson, 1954)
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Price of 
missiles

Price of 
missiles
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missiles

Quantity of missiles

Quantity of missiles

Quantity of missiles
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DB&J = SMB
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1

0

0

0

$4

$6

2

3

1 5

1 5

1 5

Vertical Summation in the Public Goods Market

7.1

Ben’s marginal benefit

Jerry’s marginal benefit

Social marginal benefit and cost
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PRIVATE-SECTOR UNDERPROVISION

Private sector provision such that MRS i
mc =MCm for each individual i

so that ∑i MRS i
mc >MCm ⇒ Outcome is not efficient, could improve

the welfare of everybody by having more missiles (and less cookies)

Free rider problem: When an investment has a personal cost but a
common benefit, selfish individuals will underinvest.

Because of the free rider problem, the private market undersupplies
public goods

Another way to see it: private provision of a public good creates a
positive externality (as everybody else benefits)
⇒ Goods with positive externalities are under-supplied by the market
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PRIVATE PROVISION OF PUBLIC GOOD

2 individuals with identical utility functions defined on X private good
(cookies) and F public good (fireworks)

F = F1 + F2 where Fi is contribution of individual i

Utility of individual i is Ui = 2 log(Xi) + log(F1 + F2) with budget
Xi + Fi = 100

Individual 1 chooses F1 to maximize 2 log(100 − F1) + log(F1 + F2)
taking F2 as given

First order condition:
−2/(100 − F1) + 1/(F1 + F2) = 0⇒ F1 = (100 − 2F2)/3

Note that F1 goes down with F2 due to the free rider problem (called
the reaction curve)

Symmetrically, we have F2 = (100 − 2F1)/3
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Reaction curves and Nash Equilibrium
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PRIVATE PROVISION OF PUBLIC GOOD

Nash equilibrium definition: Each agent maximizes his objective
taking as given the actions of the other agents

At the Nash equilibrium, the two reaction curves intersect:

F1 = (100 − 2F2)/3 and F2 = (100 − 2F1)/3

⇒ F1 + F2 = (200 − 2(F1 + F2))/3⇒ F = F1 + F2 = 200/5 = 40⇒ F1 =
F2 = 20

What is the Social Optimum? ∑i MRS i =MC = 1

MRS i
FX =MU i

F /MU i
X = (1/(F1 + F2))/(2/Xi) = Xi/2F

⇒∑i MRS i = (X1 +X2)/2F = (200 − F )/2F

⇒∑i MRS i = 1⇒ 200 − F = 2F ⇒ F = 200/3 = 66.6 > 40

Public good is under-provided by the market
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Can Private Provision Overcome Free Rider Problem?

The free rider problem does not lead to a complete absence of private
provision of public goods. Private provision works better when:

1) Some Individuals Care More than Others:

Private provision is particularly likely to surmount the free rider problem when
individuals are not identical, and when some individuals have an especially high
demand for the public good

2) Altruism:

When individuals value the benefits and costs to others in making their

consumption choices

3) Warm Glow:

Model of public goods provision in which individuals care about both the total
amount of the public good and their particular contributions as well
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Experimental evidence on free riding
Laboratory experiments are a great device to test economic theories

Subjects (often students) are brought to the lab where they sit through a
computer team game and get paid based on the game outcomes

Many public good lab experiments. Example (Marwell and Ames 1981):

▸ 10 repetitions for each game

▸ In each game, group of 5 people, each with 10 tokens to allocate between
cash and public good

▸ If take token in cash, get $1 in cash for yourself. If contribute to common
good, get $0.5 to each of all five players

Nash equilibrium: get everything in cash
Socially optimal equilibrium: contribute everything to public good

In the lab, subjects contribute about 50% to public good, but public good
contributions fall as game is repeated (Isaac, McCue, and Plott, 1985)

Explanations: people are willing to cooperate at first but get upset and retaliate if

others take advantage of them
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Why Do People Cooperate?

▸ In standard economic models, individuals are selfish and hence play
Nash and don’t cooperate

▸ But humans are social beings that constantly interact and
cooperate at many levels (family, work, friends, community, etc.)

▸ Cooperation is innate and supported by sense of fairness and
willingness to punish non-cooperators (altruistic punishment)

▸ Likely due to evolutionary adaptation

▸ Many lab experiments have explored “fairness” aspects of human
behavior (Fair and Schmidt, 1999)

▸ But these “social” aspects haven’t integrated mainstream
economics much yet, a serious limitation especially for public
economics
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Crowding out of private contributions by govt provision

Suppose government forces each individual to provide 5 so that now
F = F1 + F2 + 10 where Fi is voluntary contribution of individual i

Utility of individual i is Ui = 2 log(Xi) + log(F1 + F2 + 10) with budget
Xi + Fi = 95

You will find that the private optimum is such that F1 = F2 = 15 so that
government forced contribution crowds out one-to-one private contributions

Why? Rename F ′i = Fi + 5. Choosing F ′i is equivalent to choosing Fi :
Ui = 2 log(Xi) + log(F ′1 + F ′2) with budget Xi + F ′i = 100

⇒ Equivalent to our initial problem with no government provision hence the
solution in F ′i must be the same

However, government forced contributions will have an effect as soon as
private contributions fall to zero (as individuals cannot contribute negative
amounts and undo government provision)
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EMPIRICAL EVIDENCE ON CROWD-OUT

Crowd-out: Reduction in private contributions to a public good due to
an increase in goverment provision of the public good.

Two strands of empirical literature:

1) Field evidence (observational studies)

2) Lab and field experiments

Lab experiments show imperfect crowd-out in public good games
(where you compare situation with no forced public goods contributions
and with forced public good contributions). See Andreoni (1993)

Lab experiment may not capture important motives for giving: warm
glow, prestige, solicitations from fund raisers
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CHARITABLE GIVING

Charitable giving is one form of private public good provision

▸ Big in the US, 1.5% of National Income given to charities

Funds (1) religious activities, (2) education, (3) human services, (4)
health, (5) arts, (6) other causes (environment, animal protection, etc.)

Encouraged by govt: Most income tax systems provide preferential
treatment to charitable donations through deductions or tax credits

But policy is potentially costly for the government

▸ Gift Aid program in the UK (tax relief for charitable donations)
cost £1.8bn in foregone revenue in 2015/16
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CHARITABLE GIVING

▸ Standard economic theory suggests that subsidizing charitable
giving may be desirable if it induces a large enough increase in
donations (Saez, 2004)

▸ To evaluate the welfare implications of these tax reliefs, one of the
key parameters needed is the elasticity of charitable donations
with respect to their tax price
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UK Gift Aid program

▸ The UK income tax system provides for the full deduction of
charitable donations from taxable income

▸ When a UK taxpayer donates to charity, she fills out and gives a
Gift Aid declaration form to the charity along with the donation

▸ The charity can claim the income tax paid on the donated amount
directly from HMRC [for a £1 donation, charity receives 1/(1− τb)]

▸ For the donor, the tax price of giving in terms of forgone
consumption is (1 − τb)

▸ The price of giving for a higher-rate taxpayer is (1 − τh)
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Almunia-Guceri-Lockwood-Scharf (JPubE 2020)

Estimate the effects of tax incentives on UK charitable contributions

▸ Use the universe of self-assessment income tax returns for
2005-2013

▸ Exploit variation from the 2010 reform to estimate intensive- and
extensive-margin tax-price elasticities of giving
▸ Top MTR ↑ from 40% to 50% above 150k
▸ Created the “60% MTR trap” above 100k

▸ Find an elasticity of -0.3 (-0.2 intensive and -0.1 extensive margin)

▸ Propose a model with a fixed cost of declaring donations and
estimate a cost of around £47 (intuition: some taxpayers make donations but

don’t claim the deduction in their tax return due to costs of making a deduction)
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Fig. 1. Price of giving by income level. Notes: the top panel (a) plots the statutory price of giving in the fiscal years 2009/10 and 2010/11, i.e. before and after the April 2010
tax reform. The picture shows that there are two groups of taxpayers affected by the reform: those with adjusted net income (z) between £100,000 and 112,950, and those with
z > 150,000. The bottom panels (b and c) show the actual average price of giving observed in the data using our tax calculator. We create £2000-wide bins of adjusted net income
in the horizontal axis and calculate the average first-pound and last-pound prices in each bin. As expected, the averages are nearly identical in each bin for the two price measures.
The small dip in the price of giving around £30,000 is due to the withdrawal of the extra personal allowance awarded to individuals above 65 years. Some bins include taxpayers
on either side of a tax kink, which explains why their average price of giving is different from the contiguous bins.

£150,000. The reform also established the phasing-out of the per-
sonal allowance by £1 for every additional £2 of income, for taxable
income above £100,000. Therefore, the effective marginal tax rate
increased to 60% for taxable income in the interval between £100,000
and £112,950.12 The top panel of Fig. 1 shows the statutory price of
giving at different levels of taxable income for the years 2009/10 and
2010/11, immediately before and after the tax reform. The bottom
panels show the average price of giving by income bins in our data,
which track the statutory price almost exactly.

There were a few smaller changes to the income tax sched-
ule during our sample period. The kinks in the tax schedule at
which the basic and higher rates of tax (tb, th) start applying have
suffered minor modifications over time.13 The basic tax rate tb

12 The standard personal allowance was £6475 in 2010/11 and £7475 in 2011/12.
There are higher personal allowances for older taxpayers and those with disabilities,
but these are phased-out at much lower levels of income.
13 The tax schedule for recent years can be consulted at https://www.gov.uk/

government/collections/tax-structure-and-parameters-statistics.

was 22% between fiscal years 2004/05 and 2007/08, and it was
reduced to 20% from 2008/09 onwards.14 Between this reform and
the beginning of the 2011/12 fiscal year, the matching rate pro-
vided by HMRC to all donations remained at 28% ( 1

1−0.22 � 1.28) in
order to offer “transitional relief” to charities. Hence, the matching
rate only came down to 25% in 2011/12. We incorporate all these
reforms into our calculation of the marginal tax rate faced by each
taxpayer.

One important issue is whether there could be anticipation effects
to the April 2010 reform, potentially leading to inter-temporal shift-
ing of donations. The government first announced in the Pre-Budget
Report of 24 November 2008 that it planned to introduce a new top
rate of 45% starting in April 2011. On 22 April 2009, it was announced
that the additional rate would be 50% and be introduced one year

14 Until 2007/08, there was also a starting rate of income and savings tax of 10%
for the first £2000 of taxable income. Since 2008/09, this starting rate has only been
applicable to savings income. The starting rate is not relevant for the matching rate in
Gift Aid, which is tied to the basic rate as explained above.
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Fig. 2. Distribution of adjusted net income, before and after 2010 reform. Notes: this figure shows the distribution of adjusted net income for the population of self-assessment
taxpayers in the UK. The left panel includes pre-reform years (2005–2010) and the right panel post-reform years (2011–2013). Bins are £1000 wide and the vertical red line marks
the £100,000 threshold, which determines eligibility to file self-assessment for wage earners with no other sources of income, and is also a kink point where the marginal tax rate
jumps from 40% to 60% in the post-reform period.

earlier, in April 2010. Therefore, it is possible that in the fiscal year
2009/10, donations were delayed in order to claim the higher relief
introduced in the following fiscal year. We allow for this in robust-
ness checks by including the change in the tax price over the previous
year as a regressor.

2.3. Data and descriptive statistics

The UK income tax is collected via two systems: pay-as-you-earn
(PAYE) and self assessment (SA). Under the PAYE system, employ-
ers calculate their employees’ tax liability and withhold income tax
so that taxpayers do not need to file a tax return. Taxpayers with
non-wage sources of income (e.g., self-employment, partnerships,
savings, dividends), those who want to claim specific tax benefits
(such as charitable donations and contributions to private pension
plans) and everyone with income above £100,000 must file a self-
assessment tax return.15 Throughout our sample period, about 25%
of taxpayers file a SA return and the rest pay through PAYE, with the
proportion of SA taxpayers rising steadily over time.

We focus our analysis on self-assessment taxpayers for several
reasons. First, SA taxpayers can claim deductions for charitable dona-
tions directly on their tax return, while PAYE taxpayers would need
to ask their employer to deduct donations directly from their pay
through a program called Payroll Giving. While the annual fiscal cost
of Gift Aid is substantial, approximately £1.78 billion in 2015/16, the
fiscal cost of Payroll Giving is only £0.04 billion, indicating that very
few taxpayers use the latter system.16 Second, it is not possible to
access the full population of PAYE taxpayers for research purposes,
and no micro-level information on Payroll Giving is available. Finally,
it is worth noting that SA taxpayers have higher average income than
those on PAYE.17

In our empirical analysis, we use an anonymized administra-
tive dataset containing the universe of self-assessment income tax
returns for the fiscal years 2004/05 through 2012/13, made available
to us through the HMRC Datalab. The main dataset we use is called

15 The full list of criteria that determine which taxpayers are required to file a self-
assessment return can be found at: www.gov.uk/self-assessment-tax-returns/who-
must-send-a-tax-return.
16 Of the full cost of Gift Aid, £1.30 billion correspond to the match component

and £0.48 billion to the deduction component. Charities also get substantial tax relief
through other exemptions (HMRC, 2018).
17 They are also more likely to be male (66% vs. 53%), but there is virtually no

difference in the average age (49 years).

SA203, which contains the key items of the SA tax return.18 Once a
taxpayer files a self-assessment return, she receives the forms from
HMRC in every subsequent year, as long as she remains eligible to
file through this system. Entry into the dataset is fairly stable in the
period under analysis, and only a small fraction of taxpayers (less
than 2%) have gaps in reporting between years. Given the high qual-
ity of this administrative dataset, panel attrition is a minor concern
in the analysis.

Fig. 2 shows the distribution of adjusted net income in the years
before (left panel) and after (right panel) the 2010 reform.19 The
pre-reform distribution is smooth around £100,000, indicating that
the vast majority of wage earners who are just below this income
threshold already file a self-assessment return, so there is no sample
selection at this threshold. The post-reform figure shows significant
bunching of taxpayers around £100,000, suggesting that (at least
some) taxpayers are aware of the kink point created by the reform,
shifting the marginal tax rate from 40% to 60%.

Fig. 3 shows the share of SA taxpayers reporting positive dona-
tions by levels of gross income. The proportion of donors is very low
for taxpayers facing the basic tax rate (i.e., those with gross income
below £45,000, with some variation across years), and it reaches
about 30% for higher incomes.20 It is important to note that basic
rate taxpayers do not have any incentive to report their charitable
donations in the SA return, as they do not receive any additional
tax relief. Therefore, it is surprising to observe taxpayers in this tax
bracket reporting any donations at all. It might be that some taxpay-
ers report them due to inertia (as the SA return requests information
about donations) or inattention, but we cannot test these hypotheses
in the current setting.

Including all basic-rate taxpayers in our regressions might lead
to overestimation of the price elasticity of giving, because some tax-
payers may only report their donations when they are in the higher
tax brackets. Then, those with a positive income shock that moves
them from the basic to the higher-rate bracket would mechanically
increase their reported donations, coinciding with their higher tax
rate (and hence lower price of giving). Given this potential bias, in

18 We extract the gender and age variables from a separate dataset named Valid-
View, which is an extended version of SA203.
19 Adjusted net income is defined as total taxable income before deducting the per-

sonal allowance and three tax reliefs: business losses and the “grossed-up” amounts
of charitable donations and contributions to private pension plans. For more details,
see www.gov.uk/guidance/adjusted-net-income.
20 At each level of income, women are about five percentage points more likely to

give than men.
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Fig. 2. Distribution of adjusted net income, before and after 2010 reform. Notes: this figure shows the distribution of adjusted net income for the population of self-assessment
taxpayers in the UK. The left panel includes pre-reform years (2005–2010) and the right panel post-reform years (2011–2013). Bins are £1000 wide and the vertical red line marks
the £100,000 threshold, which determines eligibility to file self-assessment for wage earners with no other sources of income, and is also a kink point where the marginal tax rate
jumps from 40% to 60% in the post-reform period.

earlier, in April 2010. Therefore, it is possible that in the fiscal year
2009/10, donations were delayed in order to claim the higher relief
introduced in the following fiscal year. We allow for this in robust-
ness checks by including the change in the tax price over the previous
year as a regressor.

2.3. Data and descriptive statistics

The UK income tax is collected via two systems: pay-as-you-earn
(PAYE) and self assessment (SA). Under the PAYE system, employ-
ers calculate their employees’ tax liability and withhold income tax
so that taxpayers do not need to file a tax return. Taxpayers with
non-wage sources of income (e.g., self-employment, partnerships,
savings, dividends), those who want to claim specific tax benefits
(such as charitable donations and contributions to private pension
plans) and everyone with income above £100,000 must file a self-
assessment tax return.15 Throughout our sample period, about 25%
of taxpayers file a SA return and the rest pay through PAYE, with the
proportion of SA taxpayers rising steadily over time.

We focus our analysis on self-assessment taxpayers for several
reasons. First, SA taxpayers can claim deductions for charitable dona-
tions directly on their tax return, while PAYE taxpayers would need
to ask their employer to deduct donations directly from their pay
through a program called Payroll Giving. While the annual fiscal cost
of Gift Aid is substantial, approximately £1.78 billion in 2015/16, the
fiscal cost of Payroll Giving is only £0.04 billion, indicating that very
few taxpayers use the latter system.16 Second, it is not possible to
access the full population of PAYE taxpayers for research purposes,
and no micro-level information on Payroll Giving is available. Finally,
it is worth noting that SA taxpayers have higher average income than
those on PAYE.17

In our empirical analysis, we use an anonymized administra-
tive dataset containing the universe of self-assessment income tax
returns for the fiscal years 2004/05 through 2012/13, made available
to us through the HMRC Datalab. The main dataset we use is called

15 The full list of criteria that determine which taxpayers are required to file a self-
assessment return can be found at: www.gov.uk/self-assessment-tax-returns/who-
must-send-a-tax-return.
16 Of the full cost of Gift Aid, £1.30 billion correspond to the match component

and £0.48 billion to the deduction component. Charities also get substantial tax relief
through other exemptions (HMRC, 2018).
17 They are also more likely to be male (66% vs. 53%), but there is virtually no

difference in the average age (49 years).

SA203, which contains the key items of the SA tax return.18 Once a
taxpayer files a self-assessment return, she receives the forms from
HMRC in every subsequent year, as long as she remains eligible to
file through this system. Entry into the dataset is fairly stable in the
period under analysis, and only a small fraction of taxpayers (less
than 2%) have gaps in reporting between years. Given the high qual-
ity of this administrative dataset, panel attrition is a minor concern
in the analysis.

Fig. 2 shows the distribution of adjusted net income in the years
before (left panel) and after (right panel) the 2010 reform.19 The
pre-reform distribution is smooth around £100,000, indicating that
the vast majority of wage earners who are just below this income
threshold already file a self-assessment return, so there is no sample
selection at this threshold. The post-reform figure shows significant
bunching of taxpayers around £100,000, suggesting that (at least
some) taxpayers are aware of the kink point created by the reform,
shifting the marginal tax rate from 40% to 60%.

Fig. 3 shows the share of SA taxpayers reporting positive dona-
tions by levels of gross income. The proportion of donors is very low
for taxpayers facing the basic tax rate (i.e., those with gross income
below £45,000, with some variation across years), and it reaches
about 30% for higher incomes.20 It is important to note that basic
rate taxpayers do not have any incentive to report their charitable
donations in the SA return, as they do not receive any additional
tax relief. Therefore, it is surprising to observe taxpayers in this tax
bracket reporting any donations at all. It might be that some taxpay-
ers report them due to inertia (as the SA return requests information
about donations) or inattention, but we cannot test these hypotheses
in the current setting.

Including all basic-rate taxpayers in our regressions might lead
to overestimation of the price elasticity of giving, because some tax-
payers may only report their donations when they are in the higher
tax brackets. Then, those with a positive income shock that moves
them from the basic to the higher-rate bracket would mechanically
increase their reported donations, coinciding with their higher tax
rate (and hence lower price of giving). Given this potential bias, in

18 We extract the gender and age variables from a separate dataset named Valid-
View, which is an extended version of SA203.
19 Adjusted net income is defined as total taxable income before deducting the per-

sonal allowance and three tax reliefs: business losses and the “grossed-up” amounts
of charitable donations and contributions to private pension plans. For more details,
see www.gov.uk/guidance/adjusted-net-income.
20 At each level of income, women are about five percentage points more likely to

give than men.
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Fig. 3. Fraction of donors, by income and gender. Notes: this figure plots the propor-
tion of taxpayers reporting positive donations (donors), against total gross income in
bins of £1000. Solid triangles represent the averages for women and light-grey squares
represent the averages for men. Taxpayers with gross income below £45,000 are gen-
erally in the basic rate bracket, so they do not get any additional tax relief by reporting
their donations on the self-assessment form.

our main estimates we only consider taxpayers who were in the
higher tax brackets for the whole period of our study. That allows
us to focus on those taxpayers who have a tax incentive to report
charitable donations in all periods. The only regressions where we
include all self-assessment taxpayers are those where we estimate
heterogeneous elasticities by income level in Section 3.4. Summary
statistics are reported in Table 1: panel A covers the universe of
self-assessment taxpayers and panel B covers the main estimation
subsample of higher-bracket taxpayers.

In Fig. 4, we report average annual donations as a share of pre-
tax income. This share is remarkably stable at 0.5% for all taxpayers
above £50,000.21 As a comparison, “itemizers” in the US income tax
report donations equivalent to 3.2% of their total income, a ratio
that is only reached by taxpayers in the top 0.01% of the income
distribution in the UK.22

2.4. Calculating the tax price of charitable giving

The administrative dataset does not contain the marginal tax rate
faced by each taxpayer and there is no publicly available tax calcu-
lator for the UK income tax (such as the NBER’s TAXSIM for the US)
that can be applied to this particular dataset. Hence, we construct
our own tax calculator in order to determine the tax price of giving
faced by each taxpayer, following the income tax guidance provided
by HMRC. Our calculator uses the information available in the SA
dataset and incorporates all of the details of UK personal income tax
provisions to estimate the overall tax liability for each taxpayer.

In order to calculate the individual tax price of giving for an indi-
vidual i at time t (represented by the subscript it in the mathematical
expressions below), we follow standard methods from the litera-
ture on responses to tax reforms (Bakija and Heim, 2011; Kleven and
Schultz, 2014). Specifically, for each individual i at time period t, we
add a fixed amount, Dg, to their observed donations, git, and then

21 Throughout the income distribution, women donate a slightly higher proportion
of their income than men.
22 For the US, we calculate the ratio using SOI tax statistics published by the IRS for

the fiscal year 2014. Table 2.1 for that year is available at https://www.irs.gov/pub/irs-
soi/14in14ar.xls. The figures for top income groups in the UK are reported in Appendix
Table A.1.

compare their resulting tax liability with their originally reported tax
liability.

Denoting the individual’s tax liability at any taxable income z by
T(z), we calculate the individual’s period t tax price of giving relative
to after-tax consumption, pit, as follows:

pit ≡ 1 − tb − [T (zit − git) − T (zit − git − Dg)]
Dg

, (1)

where (1 − tb) accounts for the match provided automatically to
all donations by UK taxpayers, and the last term represents the addi-
tional reduction in the price of giving due to the deduction that
is awarded to higher-rate taxpayers. Specifically, we calculate the
decline in tax liability due to an increase of Dg = £100 in the
amount donated, divided by 100. Note that the estimated tax prices
of giving are robust to using other small values of Dg.

3. Reduced-form estimates

In this section, we present reduced-form estimates of the price
elasticity of giving on both the intensive and the extensive margins.
We first describe the standard instrumental variables (IV) strategy
from the earlier literature, which uses the first-pound price of giv-
ing as an instrument for the observed price. Then, we construct
a predicted-tax-rate instrument using lagged values of income to
instrument for the change in the first-pound price of giving. We
report estimates of the price elasticity of giving using both methods
and discuss the potential limitations of each empirical strategy.

3.1. Empirical strategies

A standard static theoretical analysis of the donation problem
predicts that both the donation of individual i at time t, and the deci-
sion whether to donate at all, will depend on the price of giving
pit and income yit. The panel structure of the data allow us to esti-
mate the effects of changes in an individual’s tax price of giving on
donations at both the intensive and extensive margins.

To estimate individual donors’ intensive-margin donation
responses in a simple way that is broadly consistent with stan-
dard theory, when strictly positive donations are observed, we can
estimate:

ln git = eINT ln pit + gINT ln yit + dXit + ai + at + uit (2)

where pit and yit are the tax price and disposable income of i in year
t, eINT and gINT are the intensive-margin price and income elasticities
of giving, ai and at are individual and year fixed effects, and uit is i′s
random error at time t. The individual fixed effects, ai, control for all
time-invariant individual characteristics that may affect giving, such
as generosity, religious affiliation or gender. The year fixed effects,
at, control for any events that affect all taxpayers at the same time
(e.g. the financial crisis of 2008–09). The vector of individual control
variables, Xit, includes a dummy for having used a tax advisor in the
past and the square of age.23

The extensive-margin response for individual i at time t can be
estimated using a similar specification:

Dit = b ln pit + c ln yit + dXit + ai + at + vit (3)

where Dit is a dummy that takes on the value one if a positive dona-
tion is observed (git > 0) and zero otherwise, with other variables

23 We use (age/100)
2 instead of age2 to facilitate the interpretation of the regres-

sion coefficient on this variable. We do not include a linear term for age because the
combination of individual and year fixed effects mechanically controls for age.
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Table 1
Summary statistics.

Mean Std. Dev. p10 p50 p90 Observations

Panel A: Universe of self-assessment taxpayers
Donations (g) 211 25,632 0 0 59 75,646,776
Donations (if g > 0) 1927 77,376 63 382 2796 8,296,291
Adjusted Net Income (z) 36,072 878,780 3592 18,799 70,031 75,646,776
Disposable Income (y) 29,098 533,810 3873 17,186 55,886 75,646,776
Price of Giving (p) 0.79 0.14 0.60 0.78 1.00 75,646,776
Age 49.92 15.02 31 49 70 74,007,168
Female 0.34 0.47 0 0 1 75,646,776
Used a Tax Advisor 0.67 0.47 0 1 1 75,646,776

Panel B: Higher-bracket taxpayers (main estimation subsample)
Donations (g) 707 3685 0 0 1188 6,869,602
Donations (if g > 0) 2320 6389 89 593 5118 2,093,152
Adjusted Net Income (z) 154,746 401,238 56,006 97,368 254,366 6,869,602
Disposable Income (y) 110,514 289,111 45,399 72,615 173,409 6,869,602
Price of Giving (p) 0.58 0.06 0.50 0.60 0.60 6,869,602
Age 50.25 12.62 36 48 68 6,787,973
Female 0.18 0.39 0 0 1 6,869,602
Used a Tax Advisor 0.61 0.49 0 1 1 6,869,602

Notes: this table reports summary statistics for the universe of self-assessment income tax returns for the fiscal years between 2004/05 and 2012/13 (Panel A), and for the
subsample of taxpayers that always facing a marginal tax rate of 40% or higher (Panel B). For each variable, we report the mean, standard deviation, the 10th, 50th and 90th
percentiles and the total number of non-missing observations. Donations (g) are measured in pounds and are expressed gross of the Gift Aid match. The second row shows
summary statistics for donations among donors, i.e. taxpayers reporting g > 0 in a given year. Adjusted net income (z) is the measure of income that is used for the calculation
of income-related deductions to the personal allowance. It is equal to net income minus the grossed-up amount of Gift Aid donations and pension contributions, plus any tax
relief received for certain payments (e.g., trade union quotas). In turn, net income is the sum of all employment income, profits, pensions, and income from property, savings and
dividends, after subtracting related deductions (e.g., trading losses and gross payments to pension schemes). Disposable income is defined as total gross income minus the total
tax liability, setting donations to zero. As described in the text, we can write this down as y = z − T(z), where we set g = 0 to ensure that, when including this variable in the
regression, tax incentives for giving are incorporated only in the price of giving, rather than in disposable income. The price of giving (p) is defined as one minus the marginal tax
rate. Note that the summary statistics for the first- and last-pound price of giving are essentially identical, so we only report them once. Age is measured in years and female takes
value one for women and zero for men. There are some errors in these two variables in the original SA302 data. For example, age is sometimes reported inconsistently by taxpayers
across years. In those cases (about 8% of all observations), we calculate the implied year of birth for each observation and assign the most frequent value for all observations of a
given taxpayer. Since age is missing for all years for some taxpayers, we have some missing values for about 2% of observations. We do a similar exercise with the female dummy,
as some taxpayers report a different gender across years. This might be due to the fact that HMRC assigns gender based on first names when that variable is missing. Used a Tax
Advisor is a dummy variable that takes value one if the taxpayer used a tax advisor to file their return at any point in the past. Hence, this does not refer only to the current year.

as in Eq. (2). This linear probability model seems appropriate in this
setting because the fitted probabilities always lie within the (0, 1)
interval.24 In Eq. (3), our main focus is the extensive-margin price
and income elasticities, which can be calculated as eEXT = b/D̄ and
gEXT = c/D̄, where D̄ is the sample mean of Dit (i.e., the proportion
of individuals in our sample that made donations in year t).

3.1.1. Identification challenges: pre-reform trends, endogeneity,
simultaneity and censoring

Identification of the price elasticities of giving in Eqs. (2) and (3)
comes from exogenous variation in the price of giving due to the
2010 tax reform. Essentially, we rely on a difference-in-differences
strategy where the treatment group includes taxpayers who were
affected by the reform, and the control group includes those who
were not affected.

In order to check whether donations by the treatment and
control groups followed parallel trends before the 2010 reform,
Fig. 5 plots the evolution of average donations over time for four
groups of taxpayers, according to their taxable income in the year
prior to the reform (2009/10): (1) those with adjusted net income
below £100,000, (2) between £112,950 and £150,000, (3) between
£100,000 and £112,950, and (4) above £150,000. Groups (1) and (3)
belong to the control group and groups (2) and (4) belong to the
treatment group. The top panel of Fig. 5 includes all taxpayers, and

24 As an alternative, the elasticities eEXT , gEXT could be estimated from a Probit
model. However, due to the incidental parameters problem, the fixed-effects model is
biased in this case, meaning that we must use a random effects approach. The results
obtained using this model are similar to the ones reported for the linear probability
model and are available upon request.

the bottom panel only donors (i.e., those declaring positive dona-
tions). Donations are in real terms and we normalize them to one in
the pre-reform year (2009/10) to facilitate interpretation.

There are two key findings from Fig. 5. First, the parallel trends
assumption is broadly fulfilled, as the pre-reform trends in giv-
ing are similar for treatment and control groups (both conditional
and unconditional on giving). Second, only taxpayers in group 4

Fig. 4. Average share of income donated, by income and gender. Notes: this figure
shows the average share of gross (pre-tax) income donated, by gender and by levels
of gross income. Throughout the income distribution, women donate a slightly higher
proportion of their income than men. The share donated grows with income up to
about £50,000, and it is remarkably stable at about 0.5% for all taxpayers above that
income level.
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Fig. 5. Normalized average donations by income group. Notes: the top panel shows
the evolution of average donations for four groups of taxpayers. Average donations are
normalized to equal 1 in fiscal year 2009/10 (just prior to the April 2010 reform) for all
groups. The groups are defined based on how taxpayers might have been affected by
the tax reform depending on their adjusted net income (z) in fiscal year 2009/10. Tax-
payers with net income z ∈ (0, 100] thousand pounds in 2009/10 were not affected by
the reform, and neither were those with net income z ∈ (113, 150] thousand pounds.
The evolution of normalized average donations for these two groups are depicted in
grey. Taxpayers with net income z ∈ (100, 113] in year 2009/10 were affected by
the reform, as the marginal tax rate for that income range went from 40% to 60% (so
their tax price of giving declined from 0.6 to 0.4). Similarly, taxpayers with net income
z ∈ (150, ∞) saw their marginal tax rate increase from 40% to 50% (so their tax price of
giving declined from 0.6 to 0.5). The bottom panel shows the evolution of normalized
average donations only for individuals reporting positive donations (i.e., donors). The
groups are defined as above, and the group averages are also normalized to be one in
fiscal year 2009/10 for all groups.

increased their average donations in response to the reform, while
the other three groups followed roughly their pre-reform trends. This
is surprising because taxpayers in group 2 experience a large drop
in their price of giving from 0.6 to 0.4 after the reform. One possi-
ble explanation for their lack of response is that this change in the
price of giving was less salient, since it is an artifact of the withdrawal
of the personal allowance. However, we cannot text this hypothesis
directly. Taken together, these patterns suggest that the tax reform
had an effect on giving behavior at the top of the income distribu-
tion. However, we cannot infer precise estimates from them as they
are likely a mix of intensive- and extensive-margin responses.

Despite the fact that the parallel trends assumption holds, esti-
mating Eqs. (2) and (3) by ordinary least squares (OLS) is likely
to yield biased estimates. This is due to (at least) three identifica-
tion issues that have been widely discussed in the charitable giving

literature: endogeneity of the price of giving, simultaneous choice
of income and donations, and censoring in the dependent variable
(in the intensive-margin equation). In what follows, we discuss how
we deal with the first two issues, while we describe our approach to
censoring in Section A.4.

The observed “last-pound” price of giving is potentially endoge-
nous because an increase in donations could push the taxpayer
to a lower tax bracket, yielding a mechanical negative correlation
between the price and the amount donated. To address this issue, we
follow the standard approach of using the “first-pound” price as an
instrument for the last-pound price (which dates back to Feldstein
and Taylor, 1976). Formally, the first-pound price can be defined as
pf

it , where pf
it is the right-hand side of Eq. (1), evaluated at git = 0.

Regarding the second issue, changes in income due to the tax
reform could affect both donations – through a wealth effect – and
the price of giving — through the marginal tax rate. To address the
potential bias in the coefficient on price, we adapt the IV strategy
developed by Gruber and Saez (2002) in the literature of taxable
income elasticities. Specifically, we use lagged values of taxable
income to construct an instrument for the change in the first-pound
price of giving. Formally, the instrument is given by:

ln

⎛
⎝ pf

it(zi,t−k)

pf
i,t−k(zi,t−k)

⎞
⎠ (4)

where the numerator contains the first-pound price that individual i
would have faced in year t if she had declared her year (t − k) tax-
able income (evaluated in real terms) in year t instead of her actual
taxable income for that year.

This instrument isolates changes in price from income responses
to the tax reform, so it provides a cleaner identification of the effect
of an exogenous change in the price of giving than the standard
instruments that have been used in this literature. The first-stage
coefficient is expected to be highly significant, as the instrument is
strongly correlated with the actual change in the tax price of giving.
Moreover, pre-reform income fulfills the exclusion restriction as long
as it is not correlated with current donations, other than through the
current tax price of giving.25

When using this predicted-tax-rate instrument, the regression
specification is the first-differenced version of Eq. (2):

D ln git = eINTD ln pf
it + gINTD ln yit + d′DXit + Duit , (5)

where D ln git = ln git − ln gi,t−k is the change in log donations,
and similarly for the other variables. We instrument D ln pf

it by the
variable Eq. (4). Also, k is the number of periods over which we
take differences. In the empirical analysis, we report results for all
k∈ {1, 2, 3} so that we can compare differences between short-term
(k = 1) and medium-term (k = 3) response to the reform.26

Under this IV strategy, the identifying assumption is that there
are no other time-varying factors that differentially affect taxpayers
in the groups affected and unaffected by the tax reform.27 Notice,

25 In the first-differenced equation, i.e. when k = 1, this may be a concern because
of anticipation responses to the tax reform. However, when we set k = 2 or k = 3,
the exclusion restriction is more likely to be fulfilled. See Weber (2014) for a discussion
of related issues.
26 The taxable income literature has settled on 3-year differences as the standard

period to evaluate responses to tax reforms so as to avoid capturing re-timing and
shifting responses in the years immediately before and after the reform.
27 Like any IV estimator, this identifies the local average treatment effect (LATE) on

“compliers”, as defined by Imbens and Angrist (1994). In our context, compliers are
defined as taxpayers whose price of giving decreases in response to a positive income
shock. “Defiers” in this context would be taxpayers for whom a positive income shock
reduces the price of giving. The latter scenario can be ruled out in our setting, so we
do not worry about potential violations of the monotonicity assumption.
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CHARITABLE GIVING

People give out of:

(1) warm-glow (name on building)

(2) reciprocity (alumni)

(3) social pressure (churches)

(4) altruism (poverty relief)

Those effects are not captured in basic economic model

Charities have big fund-raising operations to induce people to give
based on those social/psychological effects
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Empirical Evidence on Crowd-Out: Andreoni-Payne ’03

Government spending crowds out private donations through two
channels: willingness to donate + fundraising

Use tax return data on arts and social service organizations

Panel study: follows the same organizations overtime

Results: $1000 increase in government grant leads to $250 reduction in
private fundraising

Suggests that crowdout could be non-trivial if fundraising is a powerful source
of generating private contributions

Subsequent study by Andreoni and Payne confirms this

Find that $1 more of government grant to a charity leads to 56 cents less
private contributions → 70% ($0.40) due to the fundraising channel

Suggests that individuals are relatively passive actors
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Randomized field experiment to test reciprocity

Falk (2007) conducted a field experiment to investigate the relevance of
reciprocity in charitable giving

In collaboration with a charitable organization, sent 10,000 Christmas
solicitation letters for funding schools for street children in Bangladesh
to potential donors (in Switzerland). Randomized into 3 groups:

1) Control: 1/3 of letters contained no gift

2) Treatment 1: 1/3 contained a small gift: one post-card (children
drawings) + one-envelope

3) Treatment 2: 1/3 contained a larger gift: 4 post-cards (children
drawings) + 4-envelopes

Likelihood of giving: 12% in control, 14% in treatment 1, 21% in
treatment 2

“Large gift” was very effective (even relative to cost)
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Empirical Evidence on Social Pressure

Dellavigna-List-Malmendier ’12 design a door-to-door fundraiser
randomized experiment:

▸ Control: no advance warning of fund-raiser visit
▸ Treatment group 1: flyer at doorknob informs about the exact time

of solicitation (hence can seek/avoid fund-raiser)
▸ Treatment group 2: same as treatment 1 but flyer has a check box

“Do not disturb”

Results (relative to control):

▸ Treatment group 1: 9-25% less likely to open door for fund-raiser,
same (unconditional) giving

▸ Treatment group 2: a number of people opt out and
(unconditional) giving is 28-42% lower

⇒ Social pressure is an important determinant of door-to-door giving
and door-to-door fund-raising campaigns lower utility of potential donors
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CONCLUSION

▸ A major function of govts at all levels is the provision of public
goods

▸ In some cases, the private sector can provide public goods, but in
general it will not achieve the optimal level of provision

▸ When there are problems with private market provision of public
goods, govt intervention can potentially increase efficiency

▸ Whether that potential will be achieved is a function of both:
- the ability of the govt to appropriately measure the costs and
benefits of public projects
- the ability of the govt to carry out the socially efficient decision
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