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Abstract

Do changes in government spending affect voluntary contributions to those recipients?
We examine how changes in K-12 education budgets impact donations to teachers using data
from DonorsChoose.org, an online crowdfunding platform for public school teachers to raise
money. We find a positive correlation between budgets and voluntary contributions when
not accounting for their endogenous relationship. Estimates using instrumental variables
show evidence for crowd-out of private giving, though the magnitudes are small relative to
spending and do not meaningfully offset budget changes. These results are driven entirely
by teachers’ posting of requests.
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1 Introduction

The relationship between government funding and private contributions to public goods is of
key importance in understanding the nature of altruism and policy towards charitable giving
(?2?7227727). Increased government spending may lead donors to give less, viewing taxation as
a substitute for voluntary contributions — “classic” crowd-out — but charities may pull back on
their fundraising efforts when receiving government funds — “indirect” crowd-out (?7?). Govern-
ment grants can also have crowd-in effects, generally by serving as a signal of quality (?777).
Further, local preferences and conditions influence spending by the government, charitable giv-
ing by individuals, and fundraising decisions by charities; the same people who elect policy-
makers or vote on budgets are those who make donations, making it difficult to determine the
causal relationship (7). If crowd-out is significant in magnitude and primarily due to donors’
responses, warm glow motivations may be less important (?77).

We investigate the nature of crowd-out by examining how K-12 school budgets impact
voluntary contributions to education. K-12 education in the United States is funded almost
entirely through taxation and makes up a substantial portion of state and local budgets. Tradi-
tionally, fundraisers for schools have been local, generally organized by parent-led associations.
As such, the relationship between these contributions and local education budgets is endoge-
nous. These local donors often benefit directly from the contributions to the schools, as they
are members of the community or have children in the school; the donations may be direct
personal consumption rather than contributions to public goods. We address the endogeneity
issues inherent in estimating these relationships using instrumental variables.

We construct a district-year panel by linking data from Donorschoose.org, an online
crowdfunding platform for public school teachers to post projects for prospective donors, to
data from the United States Department of Education on local school budgets. We examine the
impact of changes in budgets on donations, as well as how teachers respond to those changes
through their requests on the platform, allowing us to decompose crowd-out into its classic and
indirect components. The primary concern for identification is that variations in school budgets,
and charitable contributions are both affected by unobserved economic factors, which can also
impact teachers’ willingness to post requests.

We first address this problem by including state- or county-by-year fixed effects in addi-
tion to school district effects to control for shocks affecting a particular area in a given year. But
these specifications may not fully account for district-year shocks that affect budgets, postings,
and contributions, leading to spurious correlation. We instrument for per-pupil spending using
the timing of school finance reforms (??) and a variable measuring the district’s exposure to
state funding similar to those used in a higher-education context by 7 and ?. There are tradeoffs
to the instrumental variables approach, particularly in the inability to use geography-by-time
fixed effects.

The DonorsChoose.org data has a number of advantages. Teachers’ posts are easily linked
to school districts, and the sample includes 1.5 million projects and 8.4 million donations.
Donations go to a specific project, which is fulfilled only if the requested threshold is met.

Expenditures on fundraising are not a component of this platform, which precludes measuring



their effectiveness. But since donations can only be made when a project is posted, fundraising
requests are observable, and there is a more direct link between the behavior of the recipient of
the donation and the donor.! Moreover, charities’ incentives to reduce administrative expenses
lead to underreporting of fundraising expenditures in administrative data (77).

Our results follow a pattern that points to the importance of accounting for endogeneity.
When including state-by-year fixed effects, we see evidence of crowd-in; that is, larger budgets
are associated with more giving; stopping the analysis at this point would point to crowd-in.
Controlling for conditions at a more local level with county-by-year fixed effects attenuates these
results. With a full set of controls, there is no meaningful relationship between budgets and
donations. The change in the results when including finer geographic controls suggests that
local conditions play an important role in that relationship. And when instrumenting, there is
a large and significant decrease in the likelihood of both receiving a donation and the amount
given conditional on receiving at least one donation.

These conclusions, pointing to significant crowd-out, would be misleading without consid-
ering requests made by teachers. Larger budgets reduce both the likelihood of a DonorsChoose.org
posting and the amount requested. Further, donations are very responsive to requests, demon-
strating the “power of the ask” in charitable giving (??7). The effectiveness of requests in this
context suggests that teachers are leaving a significant amount of donations on the table.

Taken together, a 1 percent increase in elementary-secondary expenditures (about $340,000
for the average school district in our data) reduces donations by $410. But the amount requested
by teachers is reduced by $603; applying our estimates of the efficacy of these requests suggests
that this reduces donations by $546 — that is, the reduction in donations is driven by the endoge-
nous response of teachers. This response seems trivial compared to the change in the budget.
But most of these expenditures go to staff salaries and other operations that are not related
to the sort of activities funded by DonorsChoose donations. A more meaningful comparison
is the average teacher out-of-pocket spending of $479 (7). Even a large overall budget change
may have a more muted impact on funding for which donations substitute. Further, we also
only examine one source of education-related charitable giving — DonorsChoose.org — so the
overall effects are larger if other potential recipients, like parent-teacher organizations, are also
affected.

Recent evidence suggests that increases in education spending have positive effects on stu-
dent outcomes, at least when that spending is reasonably well-targeted (?7?7?77). 7 show that
funding from DonorsChoose.org increases student performance at the lowest-income schools.

The evidence is mixed on the response of private funding to changes in public education
budgets, with some finding little evidence of a response (?77?), while others do find crowd-out
(??). If voluntary contributions increase in response to budget cuts, then the effects of those
cuts may be mitigated. However, depending on how those contributions are distributed, they
may alleviate or exacerbate existing differences in resources; in that vein, ? shows that teachers

in schools with larger minority populations tend to spend more out-of-pocket.

! Crowdfunding platforms have been used to study the impact of social distance (?), the value of completing
projects (?), competition among causes (?), donor distaste for overhead costs (?7), the role of social networks

and pressure (?7?), and other topics.



In the paper most similar to ours, ? wuse tax filings by charities to decompose total
crowd-out into classic and indirect components by estimating the impact of government grants
on donations and fundraising separately, instrumenting with a set of variables for the political
affiliation of the governor and congressional delegation. They also estimate the impact of
fundraising on donations, instrumenting with variables for the financial health of the nonprofit
organization. They find significant crowd-out, with a $1000 grant reducing giving by over $700,
but this is entirely due to reduced fundraising effort; fundraising expenditures themselves are
effective at increasing donations. Our estimated effects, while leading to similar conclusions, are
much smaller in magnitude. This difference is likely due to the different settings. Additional
government funds directly granted to a charity are close substitutes for private contributions,
while the sorts of activities that DonorsChoose.org contributions fund are a small part of a
district’s budget.

Differentiating between classic and indirect crowd-out demonstrates the importance of
warm glow motivations in giving. Our contribution is to deploy data that are better-suited
to answering this question and not subject to the issues with nonprofits’ tax filings. While
teachers are not nonprofits nor fundraisers, the behavior of those on the DonorsChoose.org
platform provides insights that expand our understanding of the interaction between the supply

and demand sides of the market for charitable giving.

2 DonorsChoose.org

2.1 Description of the Platform

DonorsChoose.org is an online platform for public school teachers to post projects and collect
funding. Founded in 2000, more than 790,000 teachers have posted nearly 2.6 million projects
for 40 million students on the site. The platform has attracted over $1 billion in donations
from 5.7 million donors. Appendix Figure 7?7 presents data on the growth of the organiza-
tion. Given the scope and broad use of DonorsChoose.org among low-income communities,
DonorsChoose.org has been referred to as “the PTA Equalizer” (?), providing fundraising op-
portunities to underserved communities that were previously only available to higher-income
areas. The platform meets the criteria set by the National School Board Association for best-in-
class crowdfunding sites, such as financial transparency and accountability, privacy and safety,
and integrity controls.? Teachers bear no fundraising costs apart from their time and effort in
setting up a request. The accessibility and simplicity of working with this platform provide an
opportunity for teachers to raise money for their classroom projects.

The data allow us to observe the demand for donations (as measured by projects posted
by teachers) as well as the equilibrium outcome (projects funded and amounts donated). It
is tempting to think of the amount donated as the supply of donations, but it is a function
of both donors’ intent and their opportunities — if there are no projects posted in a particular

district, donors cannot give through the platform. By examining these outcomes separately,

“For more details, see https://help.donorschoose.org/hc/en-us/articles/360002942094-Resources-for-School-
Board-Members.



we can better determine whether teachers are responding to budget pressures separately from
donors’ behavior.

Of course, DonorsChoose.org is only one avenue for private contributions to education.
Parent-teacher organizations raise significant amounts of money (?) and may serve as another
conduit for funds. Many such organizations are below the Internal Revenue Service’s $50,000
gross-revenue threshold for filing Form 990 and are less likely to file electronically and thus
be included in publicly available databases. There is also evidence that charities manipulate
their administrative expenses in response to incentives created by nonprofit ratings (7). The
DonorsChoose.org platform is by far the largest for crowdfunding in education. Its data struc-
ture and transparency, which allow us to examine teacher demand for financing and allow for
donations from people not necessarily connected to the district, provide significant advantages

in examining this question.

2.2 How does it work?

Teachers select supplies from lists provided by vendors and write a request that includes a
discussion of student needs and the proposed use of the supply. Teachers also provide a pho-
tograph of their classroom. The request page includes information about the school (such as
its location and poverty level) and the project (such as its subject matter and the number of
students reached). The request includes an itemized list of the materials requested, their price
and quantity, and any additional charges. These projects are screened by Donorschoose.org’s
staff and volunteers. Donors, whose gifts are tax-deductible, can search or browse projects.
Appendix Figure 77 shows the page of a representative project; the layout of the web page has
changed several times over the history of the organization.

If a project reaches its goal, DonorsChoose.org purchases the materials and ships them
directly to the teacher. If the project expires prior to being funded, donors have the option to
have the funds returned to their account to select another project or to have DonorsChoose.org
select a project for them. Projects that do not reach their goal generally expire after four

months.

3 Data and Empirical Strategy

3.1 Data

Data on projects posted at DonorsChoose.org include the U.S. Department of Education Na-
tional Center for Education Statistics ID (NCESID) number for the school.®> These consist of
1,715,764 projects posted by the end of 2018, of which 68.5% met their goal. The mean project
amount requested (in 2017 dollars) is $791 with a median of $484. About 32 percent of projects

request classroom supplies, with 18 percent requesting books and 30 percent requesting some

3Each school’s specific NCESID includes its district’s unique Local Education Agency ID (LEAID). That
identifier allows us to merge the DonorsChoose.org data with the U.S. Department of Education’s Common Core

of Data, which includes district-level financial information.



form of technology. 83 percent of projects posted and 82 percent of dollars requested were from
low-income schools, as defined by the percent qualifying for free and reduced-price lunch.

The data also include each project’s posting date as well as the date of each donation to
every project. We match these dates to each district’s fiscal year, drawn from the Common Core
of Data School Finance Survey. For most states, the fiscal year begins on July 1 and ends on
June 30; Alabama, the District of Columbia, Nebraska, Texas, and Washington are exceptions
(?). Each project is assigned to a fiscal year based on its posting date, and all donations to that
project are assigned to the fiscal year in which the project was posted. For example, a project
posted on August 15, 2017 would be assigned to the 2017 fiscal year in Washington State, where
the fiscal year begins on September 1, but to the 2018 fiscal year in California, where the fiscal
year begins on July 1.

We aggregate the posting and donation data to the district-year level, summing the
amounts requested and donated within each district and fiscal year. Our results are robust to
assigning donations to the fiscal year in which they were made, as well as to excluding donations
going to projects that were ultimately unsuccessful.

We link this to the Department of Education Common Core of Data (CCD), covering
the 1995 to 2018 school years.* Ideally, we would match the school-level DonorsChoose.org
data with school-level funding data; however, financial data are only available at the district
level. The sample begins with 409,108 observations. We exclude districts with fewer than 50
students enrolled, as is standard in the literature (?) and drop those with missing ID numbers,
leaving 380,090 observations. Dropping observations with missing financial information leaves
a final sample of 352,450 district-year observations representing 17,546 districts. Including all
of the available data, 21.7 percent of observations have at least one project posted (31 percent
from the start of the DonorsChoose.org data in 2003); 81.2 percent of districts ever have a
project posted. The data represent 1,572,790 individual projects posted by 848,258 teachers,
with 8,407,053 donations totaling 688.6 million dollars. Conditional on at least one project
being posted in a district-year, the mean number of projects is 20.6, posted by 11.1 teachers.
The mean amount raised in a district year, conditional on any donations, is $9,558.54, with a
median of $1,432.82. Nominal dollar amounts are adjusted to 2017 dollars. Table ?? reports
summary statistics; due to missing observations for some demographic variables, the sample
size changes depending on the specification.

Total expenditures include elementary-secondary expenditures (83.9 percent of the total),
capital outlay expenditures (9.9 percent), payments to state or local governments, payments to
different school systems, and interest paid. We focus on elementary-secondary expenditures
because those directly affect the operation of the schools in the given school year. They include
items such as salaries for school personnel, benefits, student transportation, books, and materi-

als. Appendix Figure ?? shows total expenditures, elementary-secondary spending, and capital

“Beginning in 2006, the Common Core of Data asks districts to report “gifts of cash or securities from
private individuals or organizations.” The accuracy of these data is unclear, though we report estimates using
this outcome in Appendix Table ??7. The combined estimate is positive but flips sign and becomes negative
and statistically insignificant when including controls. Regardless, the lack of data on fundraising expenditures

needed to compare classic and indirect crowd-out makes this variable ill-suited for our purposes.



expenditures in school districts between 1995 and 2018. We also extract the number of teachers
in the district, the share of children living in poverty from the U.S. Census Bureau’s Small
Area Income and Poverty Estimates program (SAIPE), and enrollment shares by race from
the School Funding Fairness Database (7). Together, these variables are available for 268,854

observations.

3.2 Specification

We use a single-hurdle model to examine whether any project is posted (or receives a donation)
in a given district year in the first stage. We then separately estimate the effects on the intensive
margin (the amount requested or the amount received in donations) in the second stage for those
district-year observations that clear the initial hurdle. This approach models the decision of
whether or not any requests are posted, or any donations are made separately from the decision
of how much to request or give. It also allows for control variables to have different effects on
the two stages, which is often important in charitable giving contexts.> We then combine the
results to find marginal effects on the unconditional means.

School spending is not randomly assigned. It is likely to be correlated with permanent
and transitory economic conditions, as well as the underlying prosociality of a district’s resi-
dents, which also impacts charitable giving. We include district fixed effects and school district
demographics in our specifications to control for the factors that may confound the relationship
between spending and donations. Macroeconomic conditions are known to have a significant
impact on charitable giving (?7); year fixed effects account for conditions that affect the entire
country but do not account for time-varying shocks that affect only the region. For example, a
localized recession could lead to both cuts in school spending and a reduction in donors’ ability
to make gifts. We include state-by-year fixed effects to capture this variation. Shocks at a more
local level could still leave spurious correlation. We also estimate specifications that include
county-by-year fixed effects, but this approach does not fully account for time-specific factors
within a district that could be driving the relationship between spending, fundraising requests,
and donations. Below, we describe the set of instrumental variables we use to address this issue.

In the first stage, we examine whether any projects have been posted or if any donation

is made, as shown in equation 1, which we estimate with a linear fixed effects model.

P(Ygst >0)=a+ - Log Expg + 6 - Xat + va + e + Nst + €dst (1)

Where d, s, and t index districts, states, and (fiscal) years, respectively. The outcome

variable, P(Ygs: > 0), is the probability of any giving or any posted project in district d at

5See ? and ? for further discussion on the use of this approach for charitable giving estimates. The Tobit
is often used when there are many observations with outcomes equal to zero. However, this model suffers from
tractability problems in the presence of fixed effects, is likely not appropriate when zeroes arise from corner
solutions rather than true data censoring, and constrains the marginal effects on the extensive and intensive
margins to be proportional to each other. This last issue is particularly problematic in the context of charitable
giving. For example, income and gender have been shown to have very different effects on the extensive and
intensive margins (?7). In this case, per-pupil spending may have different effects on the likelihood of a request

receiving a donation and the total amount received.



time t. Log Expg is the log total expenditures in district d and year t. We also include the
log number of students, the share of children ages 5 to 17 in poverty, the log of the number of
teachers in a district year, and enrollment shares by race in Xg. 74, ue, and ng are district
fixed effects, year fixed effects, and state-year (or county-year) fixed effects, respectively. Year
fixed effects are subsumed into the place-year fixed effects; as described below, the instrumental
variables estimates do not include place-year effects. Standard errors are clustered at the district
level.

The second stage estimates the effects on the intensive margin. The outcomes of interest
for this specification, in Equation 2, are the log of the amount requested and the log of the
amount donated, Log Y ;,;. We estimate this equation using a linear fixed effects model only

on observations for which there is a nonzero outcome.®

LogY 44 =a+0-Log Expg + 0 - Xat + va + pe + Nt + €qsr if Y >0 (2)

The coefficients of the interest in Equations (1) and (2) are 5 and 6 (respectively). The
intensive margin effect cannot be taken as causal, though, because it reflects both a compo-
sitional change from the change in the sample due to the extensive margin effect as well as a
behavioral effect on those whose extensive margin behavior does not change. That is, it consists
of both a treatment effect and a change in the composition of the sample. However, these coef-
ficients can be combined to find the marginal effect on the unconditional mean, with standard

errors calculated using the delta method:

dLog Ygt ~ dP(Ygs > 0)
dLog Expgs;  dLog Expgs

dE[Log Y 44;|Yast > 0]
dLog Expgg

XE[Log Y go|Yast > 0]4+P(Yast > 0) %

(3)

For the relationship between the amount requested and the amount given, we estimate
specifications conditional on a request. No donations can be given through DonorsChoose.org
without a request. As such, there are no observations for which there are positive donations

but no requests.

Log Donationsg, = a+p-Log Requestsg g+ 0 Xt +7va+ pe+nse + €qst if Requestsgsy > 0 (4)

3.3 Instrumental Variables

The set of controls we discuss in the previous section are an attempt to account for local
conditions and factors that impact both giving and school expenditures. But it is possible that
within a county, a school district’s economic fortunes were trending downwards in a way that
is not captured by those controls, leading to both lower expenditure and reduced giving by its
residents. Or a shock to the district may lead to spurious correlation: for example, a natural

disaster could lead to greater giving and changes in government spending. Districts with fewer

56.2% of district-year observations have a positive request amount but no donations. These observations are
dropped when the log of the donation amount are taken. Adjusting the specification to include them, by adding

one to donation amount prior to taking logs, does not meaningfully affect the estimates.



resources may be more likely to hire young teachers, whose salaries are lower (7); these teachers
may be more likely to be familiar with platforms like DonorsChoose.org.

It is difficult to rule out all such stories. But the use of instrumental variables which affect
expenditures but are uncorrelated with district-specific shocks can assuage these concerns. We
use versions of two sets of instrumental variables that have been used recently in the economics
of education literature to instrument for per-pupil spending.”

First, we adapt the school finance reform instruments used in 7 and 7, who argue
that judicially-imposed reforms are an exogenous source of variations, and which increase per-
pupil spending by more in low-income districts than higher-income ones. The early reforms
they study, beginning in the 1970s, are too far in the past to have appreciable impacts on
our sample, yielding a weak first stage and imprecise and implausible estimates. We limited
the sample to the seven reforms since 1995 (Vermont, Ohio, Michigan, Idaho, New York, South
Carolina, and Oregon), interacted with base-year district spending quartile, and replicated those
findings. Appendix Figure 7?7 shows an event study graph of the impact of these reforms on
school expenditures in a regression that includes year and district-fixed effects.® The F-statistics
for the first stages are 14 and 106 on the extensive margin for the specifications without and
with additional controls, respectively, and 23 and 30 on the intensive margin.

We also follow 7, who use an instrument for higher education expenditures that interacts
with an institution’s appropriations revenue share in an initial year with the current year’s
total state appropriations (on a per-college-aged-population basis); this approach is a variation
on that pioneered by ?. In a similar vein, we interact with a district’s share of its revenues
coming from state appropriations in the first year it appears in our sample with current state

appropriations divided by the number of children between the ages of 5 and 18, as shown below.

District’'s State Revenuegq =1 " State Revenueg(q)

T =
dt (District’s Total Revenueq—1 Pop ages 5 —18,4)

()

Za+ has two components: the reliance of the district on state funding in the initial
year in the sample and the growth in overall per-pupil state revenue. If state appropriations
increase, districts that are more reliant on state revenue in the baseline year are more likely
to have revenue increases. State spending changes vary both within and across states during
our sample period, with an interquartile range for all state-year observations of -1.1 to 4.5
percent. But changes in state appropriations are unlikely to be driven by the changes in an
individual district’s circumstances, thus creating exogenous variation in district-level spending.

Recent work by 7 suggests that a shift-share approach is equivalent to using the initial shares

"We considered using discontinuities around school budget votes as a source of identifying variation for changes
in charitable giving, using data from New Jersey and New York. We found little impact on per-pupil spend-
ing and the results were sensitive to specification. We also follow ?, who finds that operational referenda in
Wisconsin increase per-pupil expenditures, replicating his finding. However, the relatively small sample size of
DonorsChoose.org projects posted in Wisconsin in the relevant time periods yields noisy estimates. We also
replicated the results in 7, which use the construction of wind farms to proxy for increases in revenues. However,
as 7 explain, these revenues are more likely to be used for capital expenditures (and, in some cases, are required
to be used as such). As they did, we found little first-stage effect on elementary-secondary expenditures, making

this approach unsuitable for our purposes.
8 As there are 287 interaction terms, we follow ? and present them graphically.



as instruments, weighting by the overall shift over time. While we cannot directly verify that
this exclusion restriction holds, the baseline year for most districts is eight years before the
availability of DonorsChoose.org; as such, the shares are more likely to reflect these initial
conditions and be excludable from the second stage. Since increases in state-level spending
on education are expected to increase spending in districts that are more reliant on state aid,
we expect this measure to have a positive coefficient in the first stage estimates. As shown in
Columns 1 and 3 of Tables 7?7 and 7?7 — which also include the school finance reform indicators
— it does, in both the extensive and intensive margins, and is precisely estimated.

We modify the specification described in the previous section by estimating an instru-
mental variables model for each stage separately, using the cmp module developed by 7. The
coefficients of interest are again combined to estimate the marginal effects on the unconditional
mean. Using these instruments in our specifications for donations and requests comes at a cost.
Both are determined at the state-year level. The school finance reform variables are a function
of a district-specific factor (the district’s resource quartile) multiplied by a state-year function.
The state-funding exposure instrument is similarly composed of a district-level factor (reliance
on state revenue in the baseline year) multiplied by a state-year function. As such, includ-
ing state- or county-by-year effects in the instrumented specifications leaves little identifying
variation. These specifications, therefore, only include year and district effects.

In terms of the effects of requests on donations, the primary concern regarding endogene-
ity is a shock that affects both donor desire and teachers’ requests, such as a spike in local need,
leading to spurious correlation. It is difficult to envision an instrument that affects requests
without also potentially affecting donations. We experimented with the amount and number
of projects posted by neighboring school districts in the previous year, positing that knowledge
of DonorsChoose.org might spread. As seen in Table 77?7, these instruments tend to be statisti-
cally significant. However, there are reasons to be skeptical of these instruments; competition
from neighboring districts in the previous year may directly affect the amount given this year,
though ? shows that such longer-run negative spillovers are unlikely. Ultimately, the instru-
mented results are nearly identical to the uninstrumented ones, suggesting that endogeneity is

not a major concern for this specification.

4 Results

4.1 Baseline Specifications
4.1.1 Donations

We begin with the effect of K-12 elementary-secondary expenditures on donations in Table ?77?.
Panel A reports the estimates on the likelihood that any donations are made, while Panel B
shows the intensive margin effect on the amount donated. Panel C combines the effects. In
Column (1), we report the results of the simplest specification, with no controls other than
state-by-year fixed effects. These are positive and statistically significant on both the extensive
and intensive margins, with a combined effect — essentially, the elasticity of donations with

respect to school expenditures — of 0.58 (s.e. = 0.03). This estimate diminishes slightly to 0.52
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(s.e. = 0.11) in Column (2) when adding controls such as the district’s enrollment, number
of teachers, racial composition, and the share of children in poverty. These estimates would
indicate the presence of crowd-in, with larger school budgets leading to more funding.

But the addition of county-by-year fixed effects reduces the effect further. Column (3),
without controls, shows a combined effect of 0.18 (s.e. = 0.03), while the inclusion of controls
reduces the effect to an economically and statistically insignificant 0.04 (s.e. = 0.12).° These
finer-grained geographic effects are more likely to account for local preferences and time-varying
local conditions. Indeed, this reduction suggests the presence of omitted variables that impact

both donors’ willingness to give and the size of school budgets.

4.1.2 Teacher Postings

But simply examining the relationship between budgets and donations is insufficient to draw
conclusions about the nature of crowd-out, even without endogeneity concerns. Changes in
expenditures are generally more salient to teachers than to donors. Further, teachers can post
a request irrespective of the desire to donate. This response, therefore, gives a measure of the
need perceived by teachers.!?

Columns (5) and (6) of Table ?? show a similar pattern of results, with an elasticity
of requests with respect to expenditures of 0.47 (s.e. = 0.11) when controls are included.
That is, these results suggest that larger budgets lead teachers to post more. But once again,
adding county-by-year fixed effects in Columns (7) and (8) reduces the effect, with an estimated
elasticity is -0.05 (s.e. = 0.13) in Column (8).

4.1.3 Effects of Requests on Donations

Finally, we estimate the impact of requests on donations. This specification differs from those
above since donations can only be made in response to a request. Table 7?7 shows similar results
across all the columns, with a 10 percent increase in the amount requested associated with a
roughly 9 percent increase in donations. While this is not directly comparable to the effect
of fundraising expenditures in other work, it is in line with the findings that charities are not
revenue maximizers — that is, it appears that teachers could raise more funds by asking for
more, conditional on asking. The inclusion of geography-specific time effects does not alter the
coefficients in a meaningful way, suggesting that unobserved local shocks are less of a concern
for these estimates.

Taken together, the results in this section suggest that endogeneity that leads to spurious
positive correlations between government spending and donations is likely present. An analy-

sis that stopped with the simplest specification and focused only on donations would conclude

9The change between Columns (3) and (4) is driven by the inclusion of the controls. Estimating the more

parsimonious specification on the limited sample in Columns (4) yields results similar to those in (3) and (2).
00f course, we cannot reject the possibility that teachers are responding to a stated desire to give by potential

donors; for example, a parent may suggest to his or her child’s teacher that the teacher post a request to allow
for tax-deductible directed giving to that classroom. Note that donations can come from anywhere. ? shows
that general geographic proximity has an effect on donor preferences, but many donations are given to schools

outside of the area in which the donor lives.
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incorrectly that government spending leads to more donations. The addition of the results on
requests indicates that teachers’ responses may play a role. But with finer geographic controls,
the effects diminish and become both small and statistically insignificant — an increase in spend-
ing leads to a negligible change in donations. Yet these controls may not fully account for the
opaque relationship between government expenditures, fundraising, and private contributions.

We therefore turn to specifications using instrumental variables.

4.2 Instrumented Specifications
4.2.1 Donations

We begin again with the effect of education expenditures on donations in Table ?77. The
instrumented specifications include year and district-fixed effects since the variation in the
instruments is at the state-year level. The effects on both the extensive (Panel A) and intensive
margins (Panel B) are negative and statistically significant. Panel C combines these estimates;
with no controls, the estimated elasticity is -2.17 (s.e. = 0.47). With controls, it increases in
absolute value to -4.29 (s.e. = 0.37). This estimate appears quite large, perhaps implausibly so,
but it compares a district’s total expenditures to DonorsChoose.org donations, which are orders
of magnitude smaller. We benchmark the estimates below for a more clear interpretation. But
compared to the results without instruments, we might now conclude that there is significant
crowd-out when we account for endogeneity. Without considering the effect on requests for

funding, though, we do not know whether this is a classic or indirect crowd-out.

4.2.2 Teacher Postings

We turn to the demand side, examining the effect on teacher postings. The estimates mirror
those for donations, with negative and statistically significant effects on both the extensive and
intensive margins in Table ??. Without controls, the unconditional elasticity is -2.31 (s.e. =
0.50). Adding controls yields an elasticity of -4.76 (s.e. = 0.38). We can conclude that teachers
are responsive to changes in educational budgets; they reduce their efforts to raise external
funds in the face of higher budgets. These results are similar in spirit to those in ? and 7, who
find a significant reduction in fundraising expenditures in response to government grants. That
these results are similar in magnitude to those for donations further suggests that the reduction

in giving is driven by the reduction in requests.

4.2.3 Effects of Requests on Donations

For completeness, we report instrumented results for the effect of requests on donations in Table
77, despite the doubts we detail above regarding their value. In practice, the coefficients do not
change much when these finer controls are included. Much like the uninstrumented estimates,
the elasticity of donations with respect to requests is close to 1, suggesting that teachers could

raise more money by asking for more, conditional on asking at all.
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4.2.4 Estimates of Classic and Indirect Crowd-Out

Using these results, we decompose total crowd-out into the classic and indirect effects. A 1
percent increase in elementary-secondary expenditures (about $340,000 for the average school
district in our data) reduces donations by $410. But the amount requested by teachers is reduced
by $603. This reduction in postings can be combined with the estimates from Table ?? on the
effects of requests on donations to determine the change in donations driven by the change in
postings. We estimate the reduced postings lead to a $546 reduction in donations. That is, the
entirety of the reduction in donations is driven by the endogenous response of teachers. This
response is quite small compared to the budget itself. But DonorsChoose.org donations do not
substitute for most of a district’s expenditures, but rather the sorts of additional activities that
may be funded by a principal’s discretionary budget or a teacher’s out-of-pocket spending. The

relevant margin is likely much smaller than a percentage of the budget in its entirety.

4.3 Additional Results
4.3.1 Donor Location

Examining the response of local and non-local donors to changes in changes in elementary-
secondary expenditures provides suggestive evidence of the degree to which shocks to local
preferences that affect both giving behavior and K-12 funding is a concern. About 85 percent of
the dollars donated are associated with observations that have the donor’s state available. ZIP
postal codes are specific to smaller geographies but available for far fewer observations, so we
focus on the state. In-state donors are somewhat more responsive to changes in expenditures
than out-of-state donors, with an instrumented elasticity of -3.9 (s.e. = 0.32) as compared to
-3.44 (s.e. = 0.33).

However, this finding should not be taken as definitive. Expenditures are likely more
salient to locals, but states are fairly large geographic areas. And ultimately, given the evidence
that changes to teachers’ posting behavior drive the results — and the small role that classic

crowd out plays — this is not surprising.

4.4 Project Subject and Resource Type

We examine how the responsiveness to teachers’ requests for funds varies by subject and re-
source type. FEach project is assigned one of 31 categories as their primary subject matter,
such as “Mathematics,” “Literature & Writing,” “Mental Health,” “ Special Needs,” and so
on. We classify these as “Academic,” “Enrichment/Extracurricular,” “Support,” and “Other.”
Further, projects are assigned to one of 18 categories of resource types, such as “Art Supplies,”
“Books,” “Food, Clothing, & Hygiene,” and “Musical Instruments.” We classify these as “Class-
room Supplies,” “Enrichment,” “Technology,” and “Basic Needs/Other.” We then estimate our
instrumented specification separately for each category type.

Requests for and donations to projects focusing on Academic subjects and Classroom
Supplies and Technology resources are the most responsive to changes in budgets. Enrichment

(both in terms of subject and resources) and other types of projects tend to be less responsive.
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The results are in Appendix Tables 7?7 and ??7. Without making too much of these patterns,
they suggest that teachers are funding core needs through DonorsChoose.org. That is, the
results are consistent with enrichment-type activities being less affected by marginal changes
in budgets and more often in need of external support. Further suggestive evidence for this
hypothesis is seen when we use the share of projects that are funded successfully in a given
district year, conditional on any postings. In the instrumented specifications, including controls,
the unconditional elasticity is -0.97 (s.e. = 0.10), from a baseline of about 64 percent.!! Since
the results above show that the denominator (posted projects) is reduced, it must be that
the numerator (funded projects) falls by more. It is possible that teachers are posting more
marginal projects that are less likely to be funded in the presence of higher budgets, though
other responses — like reduced donor interest or teacher fundraising efforts — could also play a

role.

5 Discussion & Conclusion

We examine how K-12 education budgets impact private giving to education using rich data from
DonorsChoose.org. We show that the estimates that do not account for endogeneity suggest
crowd-in, with higher spending leading to more donations. These estimates become smaller
when finer geographic controls are included, and then negative when we account for endogeneity
using instrumental variables. But the reduction in donations is driven by a reduction in the
amount requested by teachers. Without accounting for endogeneity or examining the response
by teachers, one would draw incorrect conclusions about the relationship between education
budgets and donations.

Our empirical analysis is limited, of course, since we are only examining one form of vol-
untary contributions to schools. Giving through a crowdfunding platform may also be different
than giving through other methods. And the nature of requests on DonorsChoose.org does not
necessarily lend itself to direct comparisons with more traditional fundraising methods.

While we show that private contributions can counteract changes in government spending
if charities respond by changing their fundraising effort, the magnitudes we find are small relative
to overall education spending. Policymakers cannot necessarily rely on voluntary contributions
to make up large reductions in government spending. Our results on the effects of requests on
donations do suggest that teachers could attract more contributions by requesting more funds.

That indirect crowd-out rather than the “classic” variety is at work is perhaps unsur-
prising. After all, prospective donors are less likely to be well-informed about budgeting for
the sorts of activities for which DonorsChoose.org funds are substitutes. But this reflects the
reality of the fundraising landscape. By examining the impact of expenditures on teachers’
requests and of requests on donations themselves, we show that this effect is entirely driven by
endogenous responses on the part of the teachers. This shows the importance of considering

the interaction between different agents in the market for charitable giving.

" This figure does not precisely match the 68.5 percent success rate reported in the Introduction because the

unit of observation here is a district-year rather than an individual project.
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Table 1: Summary statistics

Panel A - unconditional

District Demographics Mean Std. Dev. Median Observations
Fall Enrollment 3254.77  14137.26  1012.00 352523
Total Teachers 199.79 807.88 68.67 347634
Frac. White Enrollment 0.73 0.29 0.86 352981
Frac. Black Enrollment 0.10 0.21 0.01 350136
Frac. Hispanic Enrollment 0.12 0.20 0.03 351996
Frac. Children In Poverty (Ages 5 to 17) 0.16 0.10 0.15 276526
Any Project Posted 0.21 0.41 0.00 365434
Any Donation Received 0.20 0.40 0.00 365434
Number of Schools with Posted Projects 0.87 6.67 0.00 365434
District Finance Data in Million Dollars ($2017)

Total Revenues 39.98 223.83 12.13 365434
Total Expenditures 40.49 237.97 12.04 365434
FElementary-Secondary Expenditures 33.94 195.47 10.24 365434
Capital Expenditures 4.02 27.20 0.48 365434
Teacher Salaries Expenditures 14.17 84.37 4.13 365434
Private Contributions to Districts 0.07 0.63 0.00 208994
Panel B - conditional on any posting

Posting ($2017) Mean  Std. Dev. Median Observations
Number of Teachers with Posted Projects 11.05 62.88 2.00 76884
Number of Posted Projects 20.48 137.03 3.00 76884
Amount Requested by Teachers 12651.14  89426.06  2008.66 76884
Panel C - conditional on any donation

Donations ($2017) Mean  Std. Dev. Median Observations
Number of Complete Projects 14.86 99.40 2.00 72129
Number of Donations 116.71 1070.06 18.00 72129
Amount Donated 9558.54  67736.75 1432.82 72129
Amount Donated within the Same State 3542.08  32043.09  475.09 72129
Amount Donated by a Different State 4693.73  32545.12  609.11 72129
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Table 3: Impact of fundraising effort on donations

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

Log amount received

Log amount requested  0.92 0.92 0.91 0.90
(0.004) (0.005) (0.005) (0.006)
N 71946 59708 58494 45732
District FE Yes Yes Yes Yes
Controls No Yes No Yes
State-Year FE Yes Yes No No
County-Year FE No No Yes Yes

Standard errors in parentheses.

This table shows the impact of fundraising effort on donations for years 1995-
2018. Donations and requests are in constant 2017 dollars. Columns 1 and
3 show the results including no controls, while columns 2 and 4 includes co-
variates as log number of students, a share of children in poverty, enrollment
shares by race, and log number of teachers. Columns 1 and 2 include state-

year FEs while we include county-year FEs in columns 3 and 4.
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A Appendix

DONORS
Find a classroom to support About us Hel Sign i
CHOOSE PP P ign in

15 ponors $197 st neeoep $2,006G0A  eypires Aug 24 m

Q Favorite this for updates

Distance Learning During
Corona Virus

Help me give my students the resources to still
be able to have the best learning experience
despite the obstacles that we are facing due to
Covid-19 and quarantine.

My Students Mr. Cosano

) . . . Grades 6-8
| teach 8th grade math at a Title | school in Florida. Ninety-one percent Shenandoah Middle School

of my students receive free or reduced price lunch. Many of my students Miami, FL

come from immigrant families who struggle everyday to survive in this More than three-quarters of students from
. low-income households @

country. My students are very motivated and advanced 8th graders who

are enrolled in Algebra | and Geometry classes which are high school

courses. My students work very hard in taking high school classes during

middle school and they strive to be the best every day.

Remind me about this project

My Project

The Coronavirus has shaken the world with new hardships for everyone. N

However, one of the most affected ones in the world would be the L Q, @ z Q Q
students who have to adapt to distance learning, something that has
stunted their growth as well as deprived students of the traditional
educational tools provided to them. Therefore, each teacher is also
struggling with replacing their routine with a new way to give their
students the best learning tools that they can use to still grow. Despite

15 donors have given to this project.

This project will reach 150 students.

the unfortunate events caused by the Covid-19 outbreak, | am still Miami, FL | Grades 6-8
determined to provide my students with the best educational experience
possible. More than three-quarters of students from

low-income households
These materials will help my students overcome the
obstacles and hardships of distance learning and DEEREES | | (e Tietegy
still have an amazing and interactive learning
experience. Mr. Cosano will only receive his materials if this
project is fully funded by August 24
With the IXL program, my students will still be able to have their own
personalized education program that will track their progress and SHARE MR. COSANO'S PROJECT
aptitude in the lesson. Additionally, | will get accurate reports of each
student's performance so | can adjust my lesson plans based on the 9 ° ﬁ O
results for each lesson. As a result, it would be almost as if | am in the
classroom with them, knowing which students are struggling in a
particular subject so | can give each the time that they need to fully
understand it.

Where Your Donation Goes

MATERIALS cost QUANTITY TOTAL
Purchase a classroom license « IXL $11.00 150 $1,650.00
Materials cost $1,650.00
Vendor shipping charges FREE
State sales tax $0.00
3rd party payment processing fee $24.75
Fulfillment labor & materials $30.00
Total project cost $1,70475
Suggested donation to help DonorsChoose reach more classrooms $300.84
Total project goal $2,005.59
still needed View calculation $196.80

Our team works hard to negotiate the best pricing and selections available

~

Show less

Figure Al: Sample Donor@Thoose.org project posting.
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Figure A2: Some characteristics of the DonorsChoose.org data (2003-2018).
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Average expenditures in million dollars ($2017)

T | | | T | | |
2003 2005 2007 2009 2011 2013 2015 2017

T |
1999 2001

Fiscal Year
Total Expenditures —— —— — Elementary-Secondary Expenditure
Capital Expenditures = == Teacher Salaries Expenditures

Figure A3: Average expenditures in 2017 dollars in school districts (1995-2018).
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Figure A4: This figure shows an event study graph of the change in elementary-secondary
school spending before and after court-mandated school finance reforms that occurred between
1995 and 2010. The event time indicators are interacted with the base year spending quartiles.
Each series represents the difference in the log of elementary-secondary school spending in the
associate quartile compared to the omitted category (the highest-spending quartile) before and
after the reforms. This specification includes log enrollment, year-fixed effects, and district-fixed

effects. Data source for school finance reforms: 7.

24



*SI9YORS) JO IOqUINU SO[ PUR ‘9dRI A SOIRYS JUSW[[OIUD ‘A}I0A0d UT USIPIIYD JO SIRYS B ‘SIUSPNIS JO
Joquunu 30[ 91} 9PN[IUI SUWN[0D Y} [[Y 'SIB[[OP LT0Z IUIBISUOD Ul dI8 SUNOUIR jsonbal pue UOIIRUO(] "SI0 POXI Ieak-A]-A)Unod apnoul SUWnN[od
I81[)0 9} O[IYM ‘S)08Jo PaXY IeaA-AQ-9)R]S SPN[OUL g puR ] SUWN[O)) ‘SIUSWINIISUL Sk -} e SJOLSIp Surioquseu Aq 109lfoxd pejsod jo requunu pue

pogsenbal junowre oY) SuIsn s9yeUII)Se GrISE 9YI SMOYS 3] "RT0Z-GE6T STeIA I0] pajeuop junouwre uo pajsenbar qunoure jo joedwil 9y} SMOYS d[qe} SIY T,

"sosoyjjuared Ul SIOLI® PIEPUR)S

SOX SOX ON oN i Te9x -£3unon)
°N ON SOX oA HA TeX-01e)g
SOA SO SOX SO S[oIU0))
SOX SOX SOX SOX ] 1OLISI(] pUR IB9X

STIV¥ STIV¥ Ve8¢ evE8s N

79V1 8T°06 oTIsTIRYS- ]
(L10°0) (210°0) T-1 ut syoafoxd pogsod
160°0- 910 SIoqUSu Jo Jequnu 307
(L00°0) (500°0) -1 ur sysenbou
82.00°0- ¥70°0- SIoquseu jo junowre 307
(L1°0) (650°0)
0¢'1 00'T pojsenbar junoure o

¥) (€) (2) (1)

poyeuop junowre 307  pojsenbal yunowre S0 pojyeuop junowre 307  pojsenbar junowr o]

98r)s puodeyg o8e)s 9sI1] 98r)s puodeyg o8e)s 9sI1]

SUOI}RUOP UO 1I0Jjo SUISTRIPUN] $109]J0 91} JO S9IRMIIISO SoIenbs jsea] a8e)s-om T, TV o[qe],

25



'S109J0 PAXY JOLIISIP PUR S109JJ0 POXY ITe9A 9PN[OUI SUWN[0D [[y "SI9YDEd} JO Ioquunu S0] pue ‘9el Aq soIeys

Juow[[oIud ‘A119A0d UI USIP[IYD JO 9IeYS ‘SIUOPNIS JO IoquINU SO[ 9} 9PN[OUl J PUR ¢ SUWN[OD J[IYM ‘S[OIJU0D OU JUIPN[OUL SINSOI 9Y) MOUS

¢ pue T suwmioy) ‘suoljesyroads pajeIoosse o1} 0] UeSll [RUOIJIPUOIUN JO 109[0 [RUISIRW oYY} sjuesald ) [oUR "UISIRUL SAISUOIUI O} SMOYS

q [PUueJ O[IUM ‘UISIEUW OAISUSIXS 9YY} I0J SHMNSSI Y} SMOYS Y [dURJ 'SIB[[OP AT(QZ YUEISUOD Ul SI8 PIIRUOP JUNOWE pue saInjpuadxs -oSe)s

981y o1} wolj Surpuads pajorpaid UO SUOIIRUOD S9SSaIS01 05e)s Puodds oy, *(¢) SUIMO[[0] ‘GEET I9)J' SULIOJoI 90URUY [00UDS pUR (JUSUNIISUL

aIRTS-)IYS) Yooys 1o3pnq oY) uo Surpueds AIePUOSS-AIR)USUIA[O SO] S JOLIISIP oo $501301 om ‘93e)s )sI1y oY) U] , 'SUOIIRZIURSIO 10 S[RNPIAIPUL

ojearid WIOI} SOTHLINDAS 10 YseD Jo S8, j10dor 03 SIOLIISIP SSB BIR(] JO 9I0)) UOWWO)) 93} ‘9007 Ul Suruuieq "8T05-900¢ SIeak 10J SIOLISIP Aq

POATE08I SUOIINALIJU0D 9jeAlrd o seanjpuadxe Arepuosss-Arejusurs]e o) Jo joedull o) JO sojemI)Se sarenbs jsea] a8e)s-om) syroder a[qe) sIy T,

.m@m@ﬂuﬂ@HﬁQ Ul SIOLI9 pIepurilg

m®> m@.ﬁ OZ OZ EOH@QOO
m@.ﬁ m®> m®> m@.ﬁ mm uoﬂawﬁm .@Qm M@@\ﬁ
V11291 61€€6T N
(£5°0) (6¢°0)
AN} 8G°G Surpuads Sorg
m @Qﬁ < EQ@& m @Q@ < EQ@& mwuw.%gm EMQNQSQQ Q NwﬁﬁﬁN
2T68L TT68L v2£06 v2£06 N
97° T8 CLET OT)SIYR)S- ]
(62°0) (12°0)
20°0- ST'T gurpuads 307
(200°0) (€00°0)
L0°0 2070 JUSUINIISUL JOOYS JoSPI

POATODaI junouwre S0

Surpueds 307 poaldoal yunowre 307 Surpuads 30T wibuvpy 201sUIUT 1 19UDJ

VITCIT

(¥0°0)
I1°0

()
SUIALS AUy

o8®)s Puoddg

VITCIT
V¥'8L

(200°0)
80°0
(€)
Surpuads 307

6TEE6T
(¥0°0)

€Vo

(2)

SUIALS AUy

o8®1s Puoddg

61EE6T N
P8eT oTSTYRYS- ]

Surpuads 3077
(€00°0)
90°0 JUOWITLIISUI YOOUS 103png
(1)
surpuads S0 UbUD P 201SUIITE (Y joUDJ
o3®)s 9SI1q

suonNqLIuod djeArid uo surpueds AIRPUOIVS-ATRIUDWI[ JO SI09[O 9} JO S9JRWIIISO soIenbs )seo] a8eIS-0M T, 7V 9[qRL

26



project postings and donations by subject type

Table A3: Two-stage least squares estimates of the effects of elementary-secondary spending on

Combined Effects

(1) (2)

Log amount donated to

3) (4)

Log amount requested for

Academic Academic
Log spending -1.82 -4.21 -2.10 -4.79
(0.47) (0.36) (0.52) (0.38)
N 348801 265503 348801 265503
Enrichment Enrichment
Log spending 0.88 -1.20 0.96 -1.41
(0.31) (0.28) (0.34) (0.30)
N 348801 265503 348801 265503
Support Support
Log spending -0.04 -1.48 0.03 -1.65
(0.26) (0.25) (0.29) (0.27)
N 348801 265503 348801 265503
Other Other
Log spending 0.67 -0.31 0.82 -0.35
(0.13) (0.13) (0.15) (0.15)
N 348801 265503 348801 265503
Year and District FE Yes Yes Yes Yes
Controls No Yes No Yes

Standard errors in parentheses.

This table reports two-stage least squares estimates of the impact of elementary-secondary
expenditures on project postings and donations by subject type for years 1995-2018. In the
first stage, we regress each district’s log elementary-secondary spending on the budget shock
(shift-share instrument) and school finance reforms after 1995, following (7). The second stage
regresses amount donated (columns 1-2) and amount requested (columns 3-4) on predicted
spending from the first stage. Expenditures and amount requested (donated) are in constant
2017 dollars. It presents the marginal effect of unconditional mean. Columns 1 and 3 show
the results including no controls, while columns 2 and 4 include the log number of students,
share of children in poverty, enrollment shares by race, and log number of teachers. All

Columns include year fixed effects and district fixed effects.

27



Table A4: Two-stage least squares estimates of the effects of elementary-secondary spending on

project postings and donations by resource type

(1) (2)
Combined Effects

Log amount donated to

3) (4)

Log amount requested for

Supplies Supplies
Log spending -1.26 -3.59 -1.48 -3.98
(0.45) (0.35) (0.48) (0.36)
N 348801 265503 348801 265503
Enrichment Enrichment
Log spending 0.49 -0.28 0.59 -0.32
(0.17) (0.18) (0.18) (0.19)
N 348801 265503 348801 265503
Technology Technology
Log spending -0.87 -3.33 -1.03 -3.91
(0.40) (0.32) (0.46) (0.35)
N 348801 265503 348801 265503
Needs/Others Needs/Others
Log spending 0.26 -1.61 0.26 -1.79
(0.24) (0.22) (0.27) (0.24)
N 348801 265503 348801 265503
Year and District FE Yes Yes Yes Yes
Controls No Yes No Yes

Standard errors in parentheses.

This table reports two-stage least squares estimates of the impact of the elementary-secondary
expenditures on project postings and donations by resource type for years 1995-2018. In the
first stage, we regress each district’s log elementary-secondary spending on the budget shock
(shift-share instrument) and school finance reforms after 1995, following (7). The second stage
regresses amount donated (columns 1-2) and amount requested (columns 3-4) on predicted
spending from the first stage. Expenditures and amount requested (donated) are in constant
2017 dollars. It presents the marginal effect of unconditional mean. Columns 1 and 3 show
the results without controls, while columns 2 and 4 include the log number of students share
of children in poverty, enrollment shares by race, and log number of teachers. All columns

include year fixed effects and district fixed effects.
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