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Introduction

This report provides new estimates of the jahd earningsreation effects of three early
childhood development programs. These three programs, which are described in detail below,
intervene in the live of disadvantaged children from birth to age 5, with the goal of improving
the quality of their child development, and thus their adult economic outcomes. The report
compares the jebreation and earningseation effects of these three programs witlvipres
estimates of the jeland earningsreation effects of a fourth early childhood program,-haie
universal preschool for-gear olds, and of subsidies to business (for example, property tax
abatements) to promote job growth. Both shontand leg-run effects are considered.

In recent years, there has been growing interest among policymakers in expanding and

i mproving the quality of programs to I mprove
review, see Kirp, 20 @heésg progrrsisibasgdmepkreonisrain i nt er e
research showing the importance of early childhood for brain development, as well as-on high

quality research studies that suggest substantiallam@enefits from some early childhood

programs that target disaaivtaged children. These findings are supported by the widely

accepted notion that children who acquire certain skills early are more readily able to acquire
other skills | ater bn, or that fAskills beget

Many recent studieisrandomized experiemts or studies of comparable rigonave provided

solid evidence of the effects of selected early childhood interverfti@ther studies have used
these estimated effects to attempt overall bewefit analyses of such prograiEhis report is
distinguished by its focus on particular types of benefits that are of interest to policymakers and
business groups that place a high value on promoting economic development, which in practice
means most of thefh.

Most of t he rfoeus onrhowdbse peograms affedsersomic development at the
state level, in other words, their impact on job creation and earnings increases for state residents
who remain in the state. This definition of state economic development effects excludes effects
on othergroups, such as residents of other statesyigrants to the state, or state residents who

! The notion of greater returns to earlier skills inweant has been most fully developed in a series of papers by

Nobel prizewinning economist James Heckman, such as Cunha and Heckman (2006).

2 Studies of the Perry Preschool program, the Chicago Child Parent Center program, the Abecedarian program, the
Nurse Family Partnership program, and the Parent Child Home Program, are referenced later in this report, and
many such studies are also reviewed in Kirp (2007).

3 Benefitcost studies include: Schweinhart et al. (2005) for Perry Preschool, Temple amitR€2007) for the

Chicago Child Parent Center preschool program, Barnett and Masse (2007) for the Abecedarian program, Karoly et
al. (1998) for the Nurse Family Partnership and the Perry Preschool program, and Aos et al. (2004) for many
programs, includig preschool, the Nurse Family Partnership program, and the f&irdchtHome Program.

* The potential for economic development effects of early childhood programs was highlighted ikaoweil

article by Rolnick and Grunewald (2003). Rolnick and Grualdvwargued that early childhood programs had a

much higher rate of return and higher benredist ratios than some traditional economic development programs,

such as subsidies for sports stadiums. However, they did not present actual calculation$ifarduest®, and rates

of return for traditional economic development programs, including the most common forms of business subsidies
such as tax abatements. In addition, their argument for early childhood programs focused on total benefits of these
programs, and not on the types of benefits that are of greatest interest to economic development policymakers: more
jobs and earnings for local residents.
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leave the state. Because state economic development is a central preoccupation of state
policymakers and business groupsateeconbric magni t u
development is likely to have substantial effects on whether state policymakers support it. The
support of state policymakers is important to preschool and many other early childhood

programs, because American political tradition gives satergments the prime responsibility

for educatiorrelated programs. Furthermore, in recent years, state governments have played the
lead role in expanding early childhood programs, for example, Oklahoma, Georgia, and lllinois

all have, in recent years, ext@d universal preschool.

Traditionally, state economic development policy has primarily relied on encouraging economic
development through various subsidies to business, including financial subsidies, such as
property tax abatements. These subsidiesiatdude various types of services customized to
individual businesses, for example provision of customized job training espstefic

infrastructure. In recent years, the total annual resources devoted to state and local economic
development prograntkat subsidize business have been estimated at over $30 billion (Bartik,
2001). If the impacts of early childhood development programs on state economic development
are similar to or surpass the effects of business subsidies, this adds a powerful neatargum
favor of greater state government support of early childhood programs.

Business subsidies affect the employment rates and earnings of state residents by increasing the
guantity or quality of demand f omandstdartheire r esi d
labor increases, state residents are more likely to become employed and to find better jobs. This
greater employment experience, in turn, gives residents better job skills, greatenfidénce,

and a better reputation with employers. dfithese effects help them to sustain higher earnings

over the longrun, due to a oréme increase in labor demand in the state economy, but these

effects dissipate over time as state residents move out of the staté or die.

Early childhood programs &t the employment rates and earnings of state residents primarily

by affecting the quantity and quality of the
they enter the labor force, will have more education, or be more employable in wayes tiatt a
captured by gains in educational attainment. Such interventions may also increase the quantity or
guality of the labor supply of the parents of program participants, either by providing free or
low-cost highquality child care, or by encouragementounseling parents to obtain better
employment. These increases in the quantity or quality of labor scgpde increases

employment rates and earnings. From a state perspective, these employment and earnings effects
will dissipate as some state i@msints move to other states. However, early childhood programs

also increase the employment rates and earnings of state residents through stimulation of the
state economy due to the provision of jobs to teachers and other early childhood fvorkers.

In addtion to estimating effects of these programs at the state level, this report also includes
estimates of program effects on economic development at the national level. These estimates
sum the net effects over all states on additional jobs and real eaB@ogsise economic growth

and development also interest national policymakers and business groups, evidence of national

*The specific methodology for measuring t happeadicesf fects i
and in my previous report (Bartik, 2006a).
® The methodology for estimating these effects is detailed later in the paper, and in an appendix to the paper.
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economic development benefits will encourage federal support for early childhood programs.

One key i ssue i s whfdstfronea nationaleerspectve diffgrsignificardly b e n e
from benefits from a state perspective. | f a
national than from a state perspective, there are efficiency arguments for federal government
interventian to encourage program expansion, beyond what states would do on their own.
Conversely, if a programés benefits from a na
benefits from a state perspective, federal policy should encourage states to limit it.

The national perspective on program effects will differ from the state perspective in part because
some state residents who benefit from the program, whether early childhood program or business
subsidy, will move to other states. In addition, in theeaaf business subsidies, some of the jobs
created in one state may come at the expense of reduced jobs in other states.

This report presents new evidence on the economic development effects of three early childhood
programs targeted at disadvantageddchih and their parents: the Abecedarian program, the

Nurse Family Partnership program, and the Pa@dnid Home Program. The Abecedarian

program provides five years of free, higbality full-time and fultyear child care and preschool
services for disadantaged children from birth to age 5. The program costs $83,000 pef child,

and about 15% of all children would participate in a-$ahle prograri.The Nurse Family

Partnership provides disadvantaged finste mothers with 30 nurse visits during a tera-a-

half year period, from prenatal to the chil dbo
improved prenatal care, better quality of parental child care, and improved life prospects for the
mother. The program costs $10,200 per child, and about @eahildren would participate in a
full-scale program. The Pare@hild Home Program provides disadvantaged parents and their
children with two years of biveekly visits from a paraprofessional while the child is ages two

and three. The paraprofessiopabvides a free educational toy or book at each visit and models
how the book or toy can be part of a higmality parental interaction with the child. The

program costs $4,500 per child, and about 5.5% of all children would participate wseefell
program.

This report is a followup to a previous paper that looked at the economic development effects of

a universal preschool program (-Bandekg2a0o0beap
sometimes be used in this paper as an acronym for quclgi@am). That universal preschool

program for 4yearolds, which was modeled after the Chicago CRiedent Center program,

was estimated to cost about $6,500 per child and to elicit participation from 70%-gEak 4

olds. | concluded that, for eadbllar a state invested in UPK, the present value of earnings of

state residents would increase almost three times as much.

In that 2006 report, | also compared the economic development benefits from universal

preschool to those of business subsidieg. Mbst prominent example of such business subsidies

is property tax abatements. Per dollar of cost to state and local budgets, UPK and business
subsidies have similar effects on the present
present value &cts occur through quite different time patterns of effects. Business subsidies

" Unless otherwise stated, all dollar figures in this report are expressed in 2003. dollar
& More details on the sources for these estimated costs and participation rates are provided in a later section of this
report.
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have greater earnings effects than preschool in the-shortin the longrun, UPK has greater
effects than business subsidies of the same cost: twice the effect orr gagefoesidents, and a
15% greater effect on earnings for state residents.

From a national perspective, a typical statebo
greater effects on national | obsimdanabstear ni ngs
business subsidies. I f we include earnings ef

investment in UPK yields, per dollar spent, an increase in the present value of national earnings

of almost four dollars. Business subsidy progsa6 ef f ect s on nati onwi de
much lower than the effects from a state perspective, since job gains for the state adopting the
subsidies are largely offset by job losses in other states. In a typical state, investing a dollar in
businessubsidies increases the present value of national earnings by only 65 cents.

Why write a new report focusing on economic development effects of early childhood programs
other than preschool for foiyearolds? These other early childhood programs mayadiae

effects of UPK, with both types of programs improving leng outcomes for disadvantaged
children and their parents. (The Abecedarian program includes preschool fgeésotds, but

its child-care and preschool services from birth to age timae provide additional benefits.)
Moreover, ignoring other early childhood programs carries a political risk: legislators may be
tempted to cannibalize funding from other early childhood programs to fund universal
preschoof

Finally, other early childhabprograms may provide more sht®tm benefits than universal
preschool does. Universal preschool 6s maj or p
delivery of its economic development benefits. In my previous report (Bartik 2006a, 2006b), |

found hat most of the jobs creation and earnings creation benefits of UPK emerged at least 15

years after program staup, when former child participants began to enter the workforce. That
program provided just one year of hdHy child care during the schogar, which induces only

a small i mmedi ate boost to mothersdé | abor sup
to business provide considerable shrart benefits, as we will see later in this report. Many of

the constituencies interested in ecomodevelopment will find these shatin benefits

attractive.

Some early childhood programs may more i mmed:.i
provide more dramatic interventions in the life prospects of parents. Five years-quiidgi

child care is a far greater intervention than one year oftima# child care during the school

year. Other early childhood programs, such as the Nurse Family Partnership, explicitly target

i mproving parentsod6 | ife prospects.

Despite these immediate effects the economy of some early childhood programs, this report
finds that for all four of these early childhood programs, the shareffect (the first ten years)

on jobs for state residents is smaller than the effect of business subsidies. Howeveg; e 10
effect (30 or more years) is considerably greater for all four early childhood programs than for

®This political tension between advocates for universal preschool and advocates for other early childhood
programs is discussl in the recent book by Kirp (2007).
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business subsidies. Furthermore, each dollar a state invests in early childhood programs will
increase the present v gtwatefiveotimess And whde thiseasid dent s
of earnings effects per dollar spent from a state perspective is similar to that for business

subsidies, from a national perspective business subsidies have much smaller effects, since

roughly fourfifths of beneits are offset by losses for residents of other states. In contrast, early
chil dhood programsé earnings creation effects
move outside the state are included. If implemented nationally stdaik, these progms could

boost U.S. employment, earnings, and GDP by over four percent by 2088. Although this

percentage increase may sound modest, it amounts to an increase in employment of over seven
million jobs and an increase in GDP of almost $3 trillion per year.

The main conclusions of this report are presented in the next three sections. | first consider each
programbés effects on the state economy, follo
estimate the effects of enacting these programs simulialyed he remainder of the report

explains in more detail how these conclusions are reached and how they should be interpreted.

This section includes a discussion of how economic development is defined, more descriptive
information on the programs and ttesults, and some implications of this analysis for program
implementation and research. Appendices provide additional detail on the methodologies and

data used.
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Summary of Individual Program Effects on State Economic
Development

This section summarizes the major state economic development effects found for the four early
childhood programs and business subsidies.

Table 1 shows the ratio, from a state perspective, of the present value of earnings effects to that

of net prograntosts for all five program®. Excluded from this state perspective are earnings

effects for state residents who move out of the state, and, for business subsidies, negative effects
on the earnings of other stabsded residents du

From a state perspective, all of these progr a
times their net costs. As presented in a prior report, business subsidies and universal preschool
(UPK, for universal pr&kindergarten) both hav@milar ratios, around 3:1. The Abecedarian

program has a somewhat lower ratio, despite what will be shown to be large effects, because it is

so expensive per child ($65,000). Although the Nurse Family Partnership (NFP) program is

cheaper ($10,200 peritd), its estimated program effects are lower. The Patéiid Home

Program (PCHP) has a high ratio of earnings effects to net program costs, achieving considerable
increases in high school graduation rates at relatively low costs per child ($4,500).

The ratio of earnings effects to costs is an appropriate way to rank programs if a state
policymaker is considering how to best invest a limited amount of government funds to
maximize state earnings and can invest in only one program. However, becausegtierrall
of these programs exceed one, all merit investment from a state {foas¢standpoint if the
only benefits considered are earnings effects on state residents. Moreover, given that the
programs likely have other positive effects, (e.g., rédos in crime), their merits as state
investments seem fairly solid.

An alternative way of ranking programs is appropriate if the state policymaker is able to choose
to operate one, but only one, of these early childhood programs at full scale. (Brcsansss
subsidies are assumed to be capable of being operated at any scale, there is no definition of full
scale for this program.) If only one program can be operated, at full scale, the policymaker
should choose the program with the greatest net preakm, that is, the greatest difference
between the net present value of program benefits and program costs. If the only benefits
considered are the earnings of state residents, then the policymaker should choose the program
with the greatest net presesatiue. Therefore, this report also calculates theresentvalue of

each early childhood program if operated at$alhle.

AFewslclal ed i s necessarily different for each pr
means a free program thatopen to all fouyearolds but enrolls about 70% of them. For the
other three programs, it means that they have sufficient funds to enroll all targeted disadvantaged

9 present value figures are calculated using a 3% real discount rate, which is commonly used in benefit cost
analyses of government programs. An appendix considers how the results are altered bydigtenemt rates. The

finding is that these programs have present value of earnings effects that exceed costs for a wide variety of discount
rates.
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families who wish to enroll (about 15% of all children for the Abecedarian prograrfgra$ie
Nurse Family Partnership program, and about 5.5% for the PahéidtHome Program).

These three early childhood programs are modeled as targeted programs for several reasons.
First, they were all designed to target the needs of disadvantagéddaAs such, all their
evaluation data shows effects only for disadvantaged families, so there is no good basis for
projecting these effects to the population at large. Third, the Abecedarian program is so
expensive that it is difficult to imagine imphenting it universally Fourth, the Nurse Family
Partnership and Pare@hild Home programs provide services (such as nurse and
paraprofessional home visits) that are not currently purchased by middle class families. It is not
obvious that offering such saces universally without charge would attract political support

from the middle class. (One rationale for providing universal preschool or child care is the
political support that universal access to these programs attracts from the middle class. But
preschool and child care, unlike home visits, are clearly valued by the middle class, as evidenced
by middle class spending on them.)

Table 2 provides information on the present v
the difference betweehé present values of earnings and costs) of each of the four early

childhood programs operated at fatlale. Each program is also assumed to be operated on an

ongoing basis into an infinite future. This information is presented from the perspective of a
policymaker in a typical state, and the present value effects are all scaled as a percentage of the

total present value of earnings in the statEhese figures can be seen as the $eatel effects of

these programs, measured as a percentage of statereggrs and averaged over
lives.

As shown in Table 2, the Abecedarian program has the highest net benefits for the state
economy, followed by universal preschool. If a state policymaker can choose one of these
programs to operate at ftdtak, these estimates support the Abecedarian program. The Nurse
Family Partnership and Pare@hild Home Programs have far lower net benefits, although

PCHP has the highest ratio of all four programs of earnings effects to costs, as shown in Table 1
(and d@so evident in Table 2).

The above illustrates the complexity of choosing among programs; given that all provide positive
net Areturnso, the issue becomes one of inves
costs, but are smadicale progams, versus programs that yield larger net gains but require much

larger program investments. While the Abecedarian program is the most costly of the four, it also
provides the greatest net benefits BbseAsause of
det ai | |l ater in this report, the programbs es
earnings of former child participants are large. It also seems to have considerable effects on the
employment and earnings of the mothers of participdns to the higiguality free child care

provided.

! These percentage figures could be translated into actual dollar effects for a typical state. Thellactiglicks

in the typical state may vary from what is implied by these percentage figures due to differencesun long

earnings growth across states from the average state, or difference in the scale of operation of the program in this
state from thegerage state.
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Universal preschool for-gearolds also has large effects, although not quite as large as the
Abecedarian program. UPKOGSsS somewhat small er e
assume that anwversal program will have smaller effects on +thsadvantaged children than on
disadvantaged children. However, the number of participants in UPK is much larger than for the
Abecedarian program (70% of all children vs. 15%), which helps boost the @férels up to

close to the Abecedarian program. Both the Nurse Family Partnership and@alegmtome

Program have much smaller effects, even though they have high earnings effects per dollar spent,
partly because, as targeted programs, they onlytafimited percentage of children.

Furthermore, neither program spends enough per participant to produce the extraordinary effects

of the Abecedarian program.

Although present value calculations are interesting to economists, and should be important to
policymakers, they are hard to grasp as tangible effects. An-6agjsasp measure might be

how these programs affect jobs and earnings at a particular time, withulogd permanent

effects the most important to consider. Table 3 presents the Eayeeaitects of these programs,
operated permanently at full scale, on lktagn state employment and earning£ach
programbés effects are also compared with the
have the same present value of costssBown in Table 3, all four early childhood programs

have greater effects on lotgrm job creation than do business subsidies, effects that are largely
due to the substantial increases in educational attainment, employability, and wage rates of
former chid participants.

The early childhood programs do not do quite as well, relative to business subsidiesyumlong
effects on creating earnings for state residents, versus creating employment for state residents,
for two reasons. First, business subsigibow state residents to upgrade to better jobs, which
increase earnings with no increase in employment. Second, a considerable portion of the effects
of many early childhood programs is due to increasing the employment rates of former child
participantswho tend to come from a highly disadvantaged background. While the program
increases the quality of jobs available to former participants, these former participants will still
often obtain jobs that pay bel owcedsbmewattiteet e ec
relative earnings effects of these early childhood programs. In contrast, business subsidies tend
to increase employment rates of both disadvantaged andisemivantaged state residents, and

the average wages obtained by these increasptbgment rates will therefore be somewhat

closer to average state wages than is true for early childhood programs

As Table 3 also shows, among the early childhood programs, the Abecedarian program has the
largest longrun effects on the economy, incregsiong run employment and earnings in a state

by over 2%. The closest competitor is universal preschool, which boostaulvegployment

and earnings by 1.3 to 1.4%. Both the Nurse Family Partnership and-Eaientiome

Programs have much smaller etfg boosting longun employment and earnings by only 0.1%

2 These percentage increases in employment and earnings can be used as a rough guide to the actual number of jobs
and dollar amount of earnings that would be created in any particular state by these programs. To do so, the reader
must take arrent employment and earnings in the state, and project some reasonable growth rate for these figures by
2088, based on loAgin forecasts from state planning offices or the U.S. Department of Commerce. There might be
some variation in the relative sizétbese programs by state, depending upon the size of possible target groups;
however, the plausible size of these programs in a typical state probably depend as much on the political situation in
the state as on the size of possible target groups.
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to 0.2%. Again, the pattern has a fairly simple explanation: the greater spending on Abecedarian
results in greater effects.

Table 4 divides the total effects of the four early childhood progesmmng three different

mechani sms by which these programs affect sta
taxing and spending for any purpose boosts de
any positive effects of the program on theuaity or quality of the labor supply of the mothers

(or fathers) of program participants stimulates gd earninggreation. Third, any positive
effects of the program on the quantity or qua
they enér the work force, further stimulate jolind earningsreation. (These 3 mechanisms are
discussed in more detail in a subsequent section of this report.)

As Table 4 shows, the higher taxes and spending of these programs does not boost the present
valued st ate residentsé earnings by much compar
some earnings benefit to state residents of hiring additional preschool or child care teachers,

nurse visitors, or paraprofessional visitors, that effect is countbgréfte negative effects of

higher taxes. As a result, an extra dollar of higher taxes and spending only boosts the net present
value of state residentsd earnings by four ce

Almost all of the earnings benefits from universal preschool are due to ierpeons in the

labor supply of former child participants. We know from studies of the Perry Preschool program

and the Chicago Chitearent Center studies that highality preschool can significantly

i mproving its for mer payremplaymeptaates, and eaenthgs.cBatt i on a
asdiscussed above, preschool programs are not typically designed to, nor do they, significantly
increase the labor supply of the parents of the child participants.

In contrast, the Abecedarian Program, which hagelaffects on both the educational attainment

of former child participants and on their adult employment rates, also increases the labor
participation of participantsd6 parents. |l ndee
through higher parentatbor supply than through higher labor supply of former child

participants, although both effects are important.

The Nurse Family Partnership program, which targets both improvements in the quality of
prenat al care and eardrysedhidfd tchae ematnhde ri ;n it rhwec
succeed in both. As Table 4 shows, the program has substantial effects both on the earnings of
former child participants and on the earnings of mothers.

The estimated effects on earnings of the Patdnid Home Prgram are largely based on one
study, which found large increases in high school graduation rates of former child participants.
No study has looked at the effects of the PCHP on the labor supply of mothers, which is not a
PCHP goal.

Table 5 presents evidee on the timing of the earnings effects of these four programs. (Later

sections of this report and appendices B and C preserbys@ar estimates of program
effects.) As mentioned above, universal pres
compared to those of business subsidies. However, as mentioned in the discussion of Table 3, the
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Abecedarian and Nurse Family Partnership programs both have considerable effects on the
earnings of mothers, some of which would be felt more immediately. diilesanalyzes the

timing of earnings effects by examining the ratio of the cumulative present value of earnings
effects of the program to that of net program costs that have occurred up to a particular number
of years after the program is started. Cumwuaéffects up to 5 years, 10 years, or 15 years after
the program is started are considered. Any earnings effects or costs that occur after that period
are ignored for these calculations.

As shown in Table 5, the Abecedarian and Nurse Family Partngnslgmams have greater

earnings effects relative to costs for the first ten or 15 years than is true of universal preschool for
4-yearolds. However, in that time horizon, business subsidies are still more effective. For
example, after ten years, while uargal preschool has only produced earnings effects of 18

cents for every dollar invested in this program, and the Abecedarian program has produced
earnings effects of 35 cents for every dollar invested, business subsidies have produced earnings
effects 0f$1.59. As noted above, both the Abecedarian and NFP programs produce somewhat
stronger results, relative to business subsidies, when the focus is on jobs creation rather than
earnings creation.
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National Economic Development Benefits

The estimated effects that have been presented up to now take a state perspective. That is, these
estimated effects only include effects on employment rates and earnings of state residents who
stay in the state. Effects ontimigrants to the state, natateresidents, or statesidentsywho

leave the state, are excluded. However, federal policymakers may be interested in estimates that
take a national perspective, which includes effects on residents of any state and on the many
people who migrate from orgtate to another. This national perspective is important for two
reasons. First, effects on national economic development by themselves may make a case for
federal action to enact or expand these programs. Second, a comparison of effects on national
versts state economic development may indicate how strong a case there is for federal
intervention to offset the narrowness of the state perspective. If the national perspective of
estimated effects differs by a great deal from effects from a state perspbetieds a stronger

case that federal intervention is needed. (Of course, even if estimated effects do not differ much
from a state versus national perspective, political considerations may still mean that federal
action makes sense.)

With respect to bsiness subsidies, for example, economic development benefits are much
smaller from a national than from a state perspective, because business subsidies entice jobs
from other states. Prior research estimates the effect to which business taxes affess$ busin
activity at a national level. As one would expect, the natiaadl estimated effects are smaller
than the estimated effects on a particular state.

With respect to early childhood programs, the opposite is true: economic development benefits
from a national perspective are likely to be greater than those from a state perspective. The state
perspective excludes increased employment or earnings effects on parents or child participants
who move out of the state, whereas the national perspectiveesamaployment or earnings

effects on all persons, regardless of where they live.

Table 6 provides one comparison of the national and. state perspective on the economic
development benefits of business subsidies and early childhood programs, usingcdstitiaste
of the present vakiof earnings effects to costs.

As the numbers show, business subsidies produce national earnings effects per dollar of only
0.65, about ondifth of the earnings effects from a state perspective. Indeed, it is commonly said
that states competing with business subsidies for business activity are engaged-suanzero
game. These estimates suggest that this is not quite right; business subsidy competition will
result insomenet gain in national business activity. But this gainfimodest size.

Moreover, because national benefits are considerably less than the benefits from a state
perspective, we might expect states to engage excessifrely the national perspectivein
business sugidies for economic developmeiithis povides some rationale for federal policies

13 An appendix to this paper, and Bartik (2006a), go into more detail on the estimates used. There also are the issues
of multipliers at the state vs. national level, and the issue of effects on state residents who leave the state. However,
at it turns out, in ta end these factors are overwhelmed by the large differences in the responsiveness of business
activity to taxes or subsidies at the state vs. national level.
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to curtail state business subsidies. One proposal to do so has been made by Burstein and Rolnick
(1995).

For early childhood programs, national benefits exceed state benefits-thyrdn@hese greater
nationalbenefits rationalize federal efforts to expand these programs. Because state
policymakers may only consider the state perspective when deciding how much to invest in early
childhood programs, they may invest less than what is efficient. If there wetleengolitical
considerations, the federal subsidy for state early childhood programs should be equal to the
extra national benefit, or one federal subsidy dollar for every three dollars that states invest in
early childhood programs.

Table 7 updates arekpands Table 2 by looking at the present value of the earnings effects,
program costs, and net benefits of these programs when operatedaaliielifrom a national
perspective. Although the net benefits of these early childhood programs are larger from
national perspective, the pattern of relative effects across the different programs continues: the
Abecedarian and universal preschool (UPK) programs have the largest net benefits as a
percentage of the economy, and the Nurse Family Partnership (NdFEhealRarenChild Home
Program (PCHP) have much smaller net effects.

Table 8 similarly extends Table 3, and shows at the national level theuorgffects of these
programs on jobs, earnings, GDP, and revenue. Consistent with the pattern in daklate f
level results, the Abecedarian program has by far the largest effects on the national economy,
increasing long run national economic activity by around*3eésulting in the creation of over 5
million jobs and over $2 trillion in GDP. Despite igsge costs, the Abecedarian program also
has the largest excess over lang annual costs of loagin annual earnings effects, GDP

effects, or government revenue effetts.

The UPK program also has large natieleadel effects, although not quite as laras the

Abecedarian program. It boosts the economy by a little less than 2%. Both NFP and PCHP have
much smaller effects, boosting the national economy by only 0.1% to 0.3%. Despite smaller
effects, both NFP and PCHP have a greater-tongeffect on anual government revenue than

their longrun annual program costs.

“This reportds estimated effects for theedbbuettreedari an pi
times the effects estimated in Dickens and Baschnagel [
universal preschool appeartobednal f t he preferred estimates for univer.
(2006).1 consider some of the differences between my model and the Dickens et al. model in an appendix.

15 These estimated effects on government revenue only incorporate effects on government revenue via the
estimated increase in GDP. Furthermore, the estiméfisctseon government net costs only incorporate the costs of
the program considered, and any immediate effect in replacing government spending on preschool or child care.
Other cost effects, for example savings in special education costs, or extra spenslibgidies for college
attendees, are not incorporated. Finally, the annual flow of government revenues or costs in 2088 is not the same as
the present value effects on government revenue and costs; all these programs invest a great deal-mintrenshort
medium run, while the effects on GDP take a long time to reach their full potential. For all these reasons, these
annual government revenue and cost estimates should not be interpreted as a full fiscal analysis of these programs.
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Program Interaction Effects

So far, this report has only considered effects of the various programs when each program is
adopted on its own, with none of the others in existence. Buaiso important to consider how

the return to adopting each program is affected by the other programs. For example, many
proponents of early childhood programs are supporters of both universal preschool (UPK) and of
more targeted early childhood intertiens at earlier ages. Does this position make sense, or is
just one type of early childhood intervention enough to overcome the disadvantages suffered by
many children from lowincome backgrounds? It is certainly possible that, if a program
dramaticallye duces a c¢ hi | itngag rediice sha reeddon dthargneeisyentions.

The most obvious interaction between program effects occurs for the Abecedarian and UPK
programs. Abecedarian incorporates preschool for disadvantageafd!ds, making it

inappropriate to assume that the earnings benefits per dollar invested of these two programs are
unaffected by the other programbdébs adopti on.
program at fullscale implies that the benefits of adopting UPK wiraf extending higiguality
preschool for disadvantageeyéarolds to all 4yearolds. Under plausible assumptions (see
Appendix C), if the Abecedarian program is adopted, the earnings effects per dollar spent of such
an extension are a little more thiaalf as large as the earnings effects per dollar spent of UPK
alone. However, the present value of earnings effects still considerably exceeds the costs.

Table 9 updates Tables 1 and 5 by adding in these earnings effects of combining UPK with a
targetedAbecedarian program operating from birth to age 5. These ratios of earnings effects to
costs for adding UPK to the Abecedarian program are derived by redoing the calculations of my
previous report (Bartik 2006a) under different assumptions about whovesdshy preschool.

The children served by this incremental expansion will come from families with higher average
income than the children served by UPK alone. Based on prior assumptions that benefits for
preschool are smaller for children from upprezome families, the incremental benefits of
extending preschool to less disadvantaggeaFrolds are lower than the average benefits of

UPK for all 4yearolds. | should note that the assumption that preschool benefits are smaller for
children from upper imame families has been challenged by some researchers (e.g., Barnett et al.
2004, 2005). If they are right, then the earnings benefits per dollar from UPK will be unaffected
by the adoption of the Abecedarian program.

The incremental benefit of adoptingiversal preschool with the Abecedarian program already

in place implies a benefit®-costs ratio for the two programs adopted together, as shown in
Table 9. Itis possible to also calculate the incremental benefit of adding the Abecedarian
program if unversal preschool already exists, which is also shown in Table 9. Appendix C
presents details on how these calculations are done, with all dependent on the assumption that
UPK has very high returns for disadvantaged children that are much higher thanore for

more advantaged children. Therefore, extending early childhood services to either non
disadvantaged-gearolds, or to earlier age groups, has more moderate réflifmsvever, it is

% The lower returnmplied for extending services to earlier ages is a logical, mathematical consequence of the high
return estimated for UPK overall, and the assumption that the returns is even higher for UPK for the disadvantaged.
The resulting lower returns for UPK plusthbecedarian program necessarily imply that the incremental effects of
the Abecedarian program, when added to UPK, over UPK alone, must be lower per dollar spent. This result is not
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still the case that extending services beyond disadvantageardlds produces earnings effects
that considerably exceed costs.

The Nurse Family Partnership (NFP) and Pafemtd Home Program (PCHP) provide home

visiting services that are quite different in their goals and methodology from UPK, or from the

child care services provided by the Abecedarian program. The home visiting services provided

by NFP focus on improvingpreat al care, the mothersdé | ife co
rearing practices. The home visiting services provided by PCHP focus amragiog mothers

to interact in an intellectually stimulating way with their child. It is unknown whether the

benefits of these home visiting services would be affected by the adoption of UPK or the
Abecedarian program, or vice versa. It is possible tieastte pr ogr ams have posit
effects. For example, perhaps children whose prenatal care was better will be better able to take
advantage of the opportunities provided by the Abecedarian program or UPK. On the other

hand, it is also possibledhthese programs to some extent substitute for each other. For

example, it is possible that any gains that PCHP produces in intellectual stimulation for the child

are reduced for a child who is already enrolled in a-igdity preschool. Given our lack

empirical evidence on how these programs with distinct services interact, the most neutral
assumption is that the NFP and PCHP programs?®o
absence of each other, or by the presence or absence of UPK or theafbegawgram. Under

this arbitrary but neutral assumption, the earnings effects per dollar spent for NFP and PCHP will

be unaffected by whether the Abecedarian program or UPK is enacted, and vice versa.

Table 10 updates Table 8 by adding in interactiffects to calculate the lofrgin effects from a
national perspective of implementing both the Abecedarian program and universal preschool
together. If both programs are implemented, the-lamgboost to the economy is around 4%.
The two programs togethereate almost 7 million jobs, and over $2.5 trillion in GDP.

What about the effects of all four early childhood programs adopted together? If the effects of
NFP and PCHP are unaffected by the Abecedarian program or UPK, then the total effects of all
four programs can be derived by adding the NFP and PCHP effects to the effects of the
combined Abecedarian/UPK program. (Although, as noted above, this assumption about no
interaction effects between NFP and PCHP and the other programs could be quiteatbiffyin r

the effects of the NFP and PCHP programs is small enough that this assumption does not much
affect the overall magnitude of estimated effects from enacting all 4 programs together.) All four
programs combined might plausibly boost employment andregs by between 4 and 5%. This
percentage increase, as of 2088, would increase national employment by over 7 million jobs, and
increase GDP by almost $3 trillion.

based on direct empirical information on the incremental returns oflibeearian program when added to UPK,
but rather is a | ogical inference from the assumption
incremental effects can be seen as based on conservative assumptions that minimize these inéfextental e

Partnership for AmpPRapecldads ECc ¢



Measuring Economic Development Benefits

This report and my previous research are basedl particular perspective on which aspects of

| ocal economic development provide significan
devel opment, 0 | mean i mprovements in the quan
is large enough to compriseaxél labor market, such as a metropolitan area. Local economic
development is not valuable in and of itself, but for the benefits it has for specific individuals.

Previous research shows that the most significant benefits from local employment growth are
associated with increases in employment rates and earnings for the original residents of the local
area (Bartik 1991, 1994). Local employment growth also increases local land values and local
business profits, but the present value of these benefits isrelatave to the present value of

the increases in real earnings per capita. A significant portion of the new jobs from local
employment growth go to imigrants, but the benefits to-migrants are small, as these

migrants could have obtained similabjopportunities in some other metropolitan area.

In addition, it seems reasonable that what should matter to local policymakers are the benefits to
the local residents living in the local area at that time, and who stay in the local area in the future.
Any benefits that accrue to-migrants, or to local residents who move out of the local area, are
less relevant to local policymakers. Of course, from a national perspective, thdeeaion

benefits should be counted.

Therefore, this report focuses onshwarious programs, including business subsidies, universal
preschool, and early childhood programs, affect economic development benefits, which are
defined as the increased employment or earnings rates of state residents who remain in the state.
Those rags can increase due to shocks to either local labor demand or labor supply. These
shocks can increase either the quantity of local labor demand or supply, or the quality, and hence
wage rate, of local labor demand or supply.

Traditional economic developmeprograms that offer subsidies to business largely work by

increasing local labor demand. The business tax breaks or customized business services provided
by economic development agencies make locating or expanding in the local economy more
attractive tasome businesses. The expansion of these businesses will havebesport

Amul tipliero effects by encouraging the expan
subsidized businesses and their associated multiplier effects will expand locajraelo

In the shorrun, about 40% of these new jobs go tariigrants, 40% reduce local

unemployment rates, and 20% increase local labor force participation rates (Bartik 1991, 1993).
After five years or so, imigration increases, and unemployment radésrn to their original

level. However, about one out of every five new jobs continues to result in extremely persistent
effects on increasing local labor force participation rates and employment rates, effects that have
been empirically shown to lastewl5 years (Bartik 1993). In addition, increases in local
employment growth result in some individuals moving up to betgmg occupations (Bartik

1991). This occupational upgrading effect of local employment growth is similar in itsdang

effects m local earnings pecapita to the effects on local labor force participation rates. A 1%
increase in local employment will, in the long run, increase local real earningap&r by
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about 0.4%, about half of which is due to higher local labor forcejpation rates, and half due
to occupational upgrading.

These persistent effects on employment rates and occupational status are probably due to the
long-run benefits to individuals of greater job experience in the shor(Bartik 1991, 2001). In

the $ort-run, local job growth allows some individuals to get jobs they otherwise would not
have obtained, or to get better jobs than they would have obtained. This greater experience
boosts i ndi vi daoHitlencé, arjd ceputasok with énployeall @ Which

increase longun earnings.

As described in more detail below and in Appendix A, | use the empirical literature to estimate
the local economic development benefits, in higher employment rates and earnings per capita for
state residents vahremain in the state, from economic incentives of a particular cost. These
benefits depend upon how responsive business location and expansion decisions are to state
business subsidies, the multiplier effects of expade business growth, the detailfio¥v local

labor markets respond to shocks to local labor demand, and how state residents move out of the
state over time.

A small part of the economic development effects of early childhood programs and universal
preschool is due to the effects of irmsed spending for these programs on local labor demand.
Spending more on these programs will increase local labor demand due to the hiring of preschool
and childcare teachers, nurse visitors, paraprofessional visitors, and any other additional

employees reded to deliver these early childhood services. This increased spending will in turn

have multiplier effects on other local businesses that either provide supplies to the early
childhood programs or sell goods and services

However, the taxes levied to support the increased spending for these programs will take money
away from local consumers, which will reduce local consumer spending on goods and services,
which will have its own multiplier effects on reducing local labor desm#irmight seem that the
increased spending and taxes are a wash, with no net effect on local labor demand. However, we
would expect the demand increase from the increased local spending to exceed the demand
decrease from the increased local taxes. Sdrtteegeduced consumer demand from increased

local taxes would have been used to buy-looal goods or services, or put into savings,

whereas local spending is all spent in the first instance on local goods and services. This positive
net demand effectfancreased government spending and taxes is a standard result in
macroeconomics, where it is | abeled the fAbala
spending and taxing decisions has been pointed out by Orszag and Stiglitz (2001). The balance
budget multiplier has been shown by Bartik and Erickcek (2003) to empirically apply-to real

world state spending and taxing decisions.

The positive | abor demand effects on state re
taxes and spendiran state early childhood programs can be modeled just like the effects of

boosts to labor demand from business subsidies. However, when all the effects are considered,

the economic development effects of spending more money on programs are small oeflaéive t
economic development benefits of business incentives. Bartik (2006a, p. 39) has some discussion

of why this is so.
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The larger effects on state economic development of early childhood programs are due to these
programso ef f ect dornmenchild padiciphnsmraheir parents pdonsideo labor
supply effects on parents first. Parent al l ab
provisions of lowcost or free child care. Parental labor supply may also be affected by any direct
counsehg services these programs provide to the parents, or indirectly by parents feeling more

able to work longer hours if their child is developing better. Any extra employment experience

that parents obtain as a result of these programs in therahartayincrease their longun

employment and wage rates. In addition, free ordost child care, direct counseling with

parents, or parents feeling better about child development may also help parents to increase their
educational attainment, which can, inntumcrease their employment and wage rates.

What about labor supply effects on the former child participants? Early childhood programs are
commonly promoted on the basis of their positive effects in encouraging better child

development. Better child dewgiment leads to increased educational attainment, resulting in

adults with better cognitive and naognitive skills, and thus with increased employment and

wage rates. In addition, better cognitive and-nognitive skills may also increase employment

raa es and wage rates beyond what would be predi
on educational attainment. In my previous report on universal preschool, | found that these extra
effects on employment rates, beyond what is predicted basedicatiedal attainment, were an

important component of the economic development benefits of universal preschool.

This discussion so far has assumed that the increased labor supply of parents and former child
participants i n a s tawhedkby mcreasesomtiee muantity oflatbor b e f u |
demanded in the state economy. If, however, the quantity of labor demanded in the state does not
fully respond to increased state labor supply, then others in the state may have a harder time
finding job® that is, they will be displaced from job opportunities by the expanded labor supply

of parents and former child participants in these progdaamsl state wages may be reduced. Of
course, more available labor looking for work and lower state wages should expajudiity

of labor demanded in a state. Empirical research on how local labor demand and supply respond
to wages and unemployment rates suggests that it is plausible that abthitd&of a boost to

state labor supply will be accommodated by incregseahtities of labor demanded (Bartik

2001). The remaining ortird will represent some displacement effects on other state residents

of the initial boost to state labor supply.

Additionally, improving the child development of some children may imptiogechild

development of other children at school due to peer effects. There is substantial research
showing significant peer effects in school (Hanushek et al. 2003; Hoxby 2000). These peer
effects act like multiplier effects, which increase the laboplugffects of early childhood

programs by some multiple of their initial impact on former child participants. The empirical
literature estimates that peer effects might add 54% to the effects on the former child participants
(Bartik 2006a, pp. 555).

Anot her spillover effect of these programs on
increased college graduation rates on overall state productivity, beyond the direct effect on the
productivity of the college graduates themselves. The estineffiects of any increased

educational attainment of parents or former child participants already reflect the increased
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employment rates, wage rates and productivity of an individual who gets a college degree.
However, there is some evidence that individwéth college degrees also increase the

productivity of others in the state economy. For example, there is some evidence that an
individual 6s wages depend not only on his or
college graduates in the loedonomy (Moretti, 2003). If this is so, then any effects of these
programs in increasing college graduates will have an additional spillover effects in increasing
productivity of the state economy, which will attract additional employment to the state and
increase wage rates. The detailed procedures for estimating these spillover effects of college
graduates are described in Bartik (2006a, pp682 Although these effects have some

importance in this report, they are not a major component of effects eatly childhood

programs considered in this report, in part because these early childhood programs do not have
major effects on the number of college graduates. Spillover effects of college graduates might be
a more important issue for early childhoodgnams or other programs that had larger effects on

the number of college graduates.

This report and the previous report on preschool ignore and implicitly treat as negligible some
other possible general equilibrium effects of early childhood prograthbwsiness subsidies.

This report treats as negligible possible suggitie effects of the increased taxes needed to

finance these programs. (Demaside effects are considered in evaluating the balanced budget
effects of expanding both taxes and spendimgarly childhood programs.) Supjsige effects

of the increased taxes will be zero if the increased taxes are assumed to be imposed on land, a
completely inelastic factor of production. Supgige effects of the increased taxes may be small
enough to b negligible if we assume that the increased taxes are imposed on households, and we
either assume households are not very mobile in response to state taxes, or we assume that the
net supplyside effects on households of increased taxes and increasdtbptescearly

childhood services are small. Finally, whatever the supioly effects of increased taxes, these
effects will be similar for all the programs considered. This implies that comparative effects
across programs will still be valid regardlesstaf supplyside impact of the source of

financing!’

The report also treats as negligible possible dersataleffects of increasing some taxes, such

as household taxes, in order to expand economic development subsidies to business. As
discussed furthen Bartik (2006a, p. 29, footnote 12), this assumption is plausible if we assume
that the net package of increased household taxes, reduced business taxes due to business
subsidies, and possibly expanded customized public services to business, hateet et thte
demand for goods and services of close to zero.

The overall effect of early childhood programs or universal preschool programs is estimated in
this report by incorporating all of these effects into a model of a state economy. For each cohort
of child and parent participants, | estimate effects on labor supply, both due to increases in
educational attainment, and due to effects beyond those predicted by educational attainment.
These estimates are based on the experimental studies of the afteetse programs on former
child participants and their parents. (The next section of this report considers these studies and
their results in more detail.) For the former child participants, | add some extra effects due to

n public finance, this is referred to as a differential incidence analysis.
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school peer effects. | redeithe estimated labor supply effects over time as individuals leave the
state, and for those who stay in the state, estimated effects are adjusted as former child
participants age and eventually die. Final effects on state employment rates and eaasngs rat
are also reduced due to some displacement of other state residents from jobs. Finally, the
estimates allow for some spillover productivity effects on other state residents of an increased
percentage of college graduates. Once effects are estimatedticcahort, effects in a given

year are estimated by summing over all cohort effects for that year.

These are economic development effects when considered from a state perspective. | also look at
economic development effects from a national perspedtarsalyze these by adding in the

negative or positive spillovers on other states of one state adopting business subsidies or an early
childhood program.

For business subsidies, one negative spillover is that business subsidies may attract some
business atvity that otherwise would have occurred in some other state. On the other hand,
subsidies to business investment would be expected to create some additional national business
activity, although not as much as perceived from the state perspective. Ecaleoriopment
subsidies to business are not a pure-gera game, even for the typical state. To determine the
ratio of national to state job creation from business subsidies for the typical state, in Bartik
(20064, pp. 1111115) I conduct calculations baken estimates of the business subsidy cost per

job created at the state level, and the business subsidy cost per job created at the national level.
These calculations conclude that in a typical state, about 19% of the jobs created in a state by the
s t & busir@ess subsidies represent a true increase in national jobs, whereas the remaining 81%
of these jobs would otherwise have been created in some other state.

| also point out in Bartik (2006a) that these calculations only hold for a state with unermeploy
close to the national average. Redistributing jobs to a high unemployment state may reduce
overall upward pressures on wage and price inflation, and thereby allow greater expansion of
national employment without an increase in inflationary pressiréise highest unemployment
states, economic development subsidies to create jobs may create almost as many jobs in the
nation as they create in the state (Bartik 2006a, pp.1118j. In other words, in the highest
unempl oyment st atusiresssubdides te attract jebé Isas litls eostio f b
reducing job creation in other stat&s.

The effects of early childhood programs on the labor supply of mothers and former child

participants do not divert any labor supply from other states. This mderiue of all state

policies to boost labor supply. For example, state policies that try to attract via migration the
Acreative class, o0 which is thought by some ec
development (Florida 2002), would have negasffects on the supply of the creative class to

other states.

There are some positive spillovers of early childhood programs on other states, because the
calculations of jobs and earnings effects from a state perspective do not include state residents
who move to other states. From a national perspective, effects on theseyoartts should be

8\Whether the highest unemployment states use business subsidies the most is a controversial issue. See Bartik
(1991) or Fisher and Peters (1998).
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included. To include such effects, all simulation models of jobs and earnings effects are re
calculated with zero owrhigration assumed.

There are also some poséispillovers of business subsidies to other states, as state residents
who gained job experience due to jobs created in one state move to other states. | also take
account of these effects through suppressing alhogtation responses. For the typictlts,

these positive spillovers of economic development subsidies are far outweighed by the negative
spillovers.
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Program Descriptions, Estimates, and Results

This section of the report provides a more detailed description lofoddloe five programs

considered (the business subsidy program, universal preschool, and the three other early
childhood programs), the program effect estimates used in the simulations, and the simulation
results. It also notes whether or not estimatesl us the simulations are statistically

significant® | use point estimates in the simulations even when the estimates are statistically
insignificantly different from zero; the issue of how to deal with various sources of uncertainty in
the estimatesisids cussed further in the next section.
more detailed information on the estimates used in the simulations and how the simulations are
conducted The analyses of the business subsidy program and the univecsalgb@®gram

differ somewhat from the analyses of the three other early childhood programs, because the
business subsidy program and the universal preschool program have not been researched in the
exact form considered in this report. Therefore, the esticheffects of these programs are based

on extrapolations from the effects of closedyated programs and policies. In contrast, the

analysis of the other three early childhood programs (the Abecedarian program, the Nurse
Family Partnership, and the Par€hild Home Program) is based on scalgadversions of
alreadytested programs.

Business Subsidy Program

The business subsidy program being considered is a state government offering subsidies of the
same real value each year to a business for 10 yeans attempt to entice the business to

relocate to the state or expand in the state. The estimated effects of this program are based on the
assumption that the present value of this subsidy will affect job creation decisions by businesses

to the same egnt as a similar present value change in state and local busines? fehefong

run elasticity of business employment in a state with respect to state and local business taxes is
assumed to be 1T0.20, based on Wafstydiessinrkamy Thi s
cases with statistically significant results.

The estimated responsiveness of business employment or location with respect to business taxes
is used to infer how many jobs will be created by providing businesses with a giyearl0

stream of business subsidies. This inference requires assumptions about how businesses discount
cash flows from business taxes or subsidies, and the multiplier effects of business location
decisions on other businesses in the local economy.

The scale of tbse business subsidies is set at four different levels to compare business subsidies
with each of the four early childhood programs. Each early childhood program is compared with

YInthis report, fAstatistically significanto means that
greater occurring by chance is |l ess than 5%, Amar gi nal |
probability of a result of that sizeorl&@g occurring by chance of more than 5%

statistically significanto or fAnot quite statistically
size or larger occurring by chance is more than 10% and lesan 15 %. Ot her results are de
statistically significant. o0 -iltéstsesti mated probabilitie:

The present values here are based on the discount rates used by businesses in making investment decisions. Based
on Summerand Poterba (1994), this is assumed to be a real discount rate of 12%.
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a business subsidy program that has the same present value of costs.|ablidraod

program has an annual cost that grows over time as the population increases and as real wages of
early childhood program employees increase. This ongoing early childhood program is compared
with a business subsidy that each year promisesyeterstream of business subsidies that has

the same present value of costs to the taxpayer as the annual cost of that early childhood
program?*

Universal Preschool Program

The universal preschool program (UPK) is a program design originally outlyni€droly and
Bigelow. It is based on the Chicago Child Parent Center (CPC) program but differs in some
crucial features. The program is assumed to be universally available {gealidids, with 70%

of all 4-yearolds actually participating in the prognaThe program operates for 3 hours per day
for 175 days per year for one year for all participants. It has a class size of 20 children, with one

certified teacher as |l ead teacher, and one pa
Following Karoly and Bingn@6s | ead, | assume that the effec
of child participants are 23% of the effects per participant of the Chicago Edmiéht Center

Progr am. This 23% is based on Karoly and Bin

effects per participant might be reduced from the CPC program due to two factors: a universal
preschool program will include many midettass and uppeslass families, whereas the CPC
program was targeted for leisvcome families; and the estimated effectshaf CPC are relative

to other families who are not in any preschool, whereas a considerable proportion of the children
participating in UPK would have otherwise been enrolled in some other preschool program. The
23% assumption also acknowledges the somelahger class size and shorter duration for the
modeled UPK program compared to the CPC program. The modeled UPK program has student
to staff ratios of 2@0-2, whereas the CPC program averagedolZ. Some researchers on
preschool believe suchaclass ze di fferential wil/l not alter
(Schweinhart et al., 2005, p. 202), but it might lower effectiveness somewhat. The modeled UPK
is provided for onlyl year to-ylearolds, whereas the CPC program was offered for 2 years, at
ages 3and 4, to each child. However, only about half of the CPC program participants actually
participated in the program for two years, and the estimated program effects-oarlong

outcomes did not differ by much between -gre@r participants and twygear partcipants

(Reynolds et al., 2002, p. 285).

As mentioned, the estimated program effects per child participant in this UPK program were
assumed to be 23% of those estimated in the CPC program. The CPC program was a preschool
program started in 1967 in wans Chicago schools, and still continuing today. Estimates of its
effects are based on nemperimental evaluations, although the comparison group appears to be
quite similar to program participants. Estimated effects on former child participants ate@base

all 989 CPC participants who were born in 1980, and who participated at 24 different CPC sites
at 24 Chicago public schools. The outcomes for these former child participants are compared
with outcomes for 550 children born in 1980 who attended fivieagb public schools that did

Z|n equating the present value of business subsidies to the annual costs of early childhood programs, | assume that
taxpayers will want to use a real social discount rate of 3%.
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not have the CPC program, but were otherwise similar in socioeconomic status to the
participating schools and studefts.

Based on studies of the CPC program, as of ages 20 and 21 the CPC program has reduced the
percentage dfigh school dropouts by 11 to 12 percentage points, a reduction which is
statistically significant (Reynolds et al., 2002). This dropout reduction percentage, or rather 23%
of that dropout reduction percentage, was used, along with data on how emplgteeand

wages vary with educational attainment, to estimate the effects of the modeled UPK program on
jobs and earnings.

| wanted to allow for longeterm effects of universal preschool on subsequent educational
attainment and employment, beyond wisablbserved at ages 20 and 21. To do so, | relied on
estimates from the Perry Preschool (PPS) program, but modified to be appropriate for the CPC
program. The PPS program was conducted from (1887 in Ypsilanti, Michigai® The 58

randomly assigned experantal child participants and 65 randomly assigned control group
children have been followed ever since program participation to ascertain a wide variety of
effects of the program. Because of the small sample sizes for the PPS program, even quite large
estimated effects of the program are frequently only marginally statistically significant.

The PPS program is a preschool program that is similar to CPC, but somewhat more intensive in
resources used. PPS classes had a somewhat smaller student to teacaeenaging 22

students to 4 teachers versus the CPC class size ratios of 17 students for 2 teachers. In addition,
all four of the PPS teachers were certified teachers, whereas only the lead CPC teacher was
required to be a certified teacher. Both S and the CPC programs were-dalj programs

that only operated during the school year. Both were offered for two years, for ages 3 and 4, but
80% of the PPS children participated for two years versus only half of the CPC children. Finally,
the PPS pragm, but not the CPC program, included a 1.5 hour home visit by a teacher to each
childbés home once a week.

The estimated effects of the PPS program at age 19 were to reduce the high school dropout rate

by 22 percent (Schweinhart et al. 2005). Thisafie marginally statistically significant. This is

a |little |l ess than twice the CPC programbs ef
al., 2002.). Based on these comparative results, | assume that taraeftects of the CPC

program on ducational attainment at later ages, or on employment rates at later ages, will be

about onehalf of the estimated effects of the PPS program. In turn, the effects for the modeled

UPK program on child participants are assumed to be 23% of the imputedfE&€E. e

The PPS program shows effects on loag employment rates that are far greater than one

would predict based on its effects on educational attainment alone. For example, PPS is
estimated to increase the employment rate by 14% at age 40 (tess@cs marginally

statistically significant), but the estimated effects of the program though educational attainment

2 Thedescription of the Chicago Childarent Center Program and research on the CPC program are based on
various publications by Arthur Reynolds and his colleagues, and particularly on Reynolds et al (2002) and Temple
and Reynolds (2007). These descriptiorsalso based in part on Galinksy (2006).

% The descriptions of the Perry Preschool program and its associated studies are based in part on Schweinhart et al.
(2005) and on Galinsky (2006).
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alone are only 2% (Schweinhart et al. 2005; B
rateo effects of BIPIShgramemplaymentdatetarmd earninfseeffectpfora u s |
the model ed universal preschool program, abov
effects on educational attainment.

The estimated effects of the modeled UPK program on parents are bakedegtensive

research Iiterature on how child care costs a
Blau 2001, Blau and Hagy 1998, and Anderson and Levine, 2000. Also see discussion of
implications of this research in Bartik 2006a, p. 41.)d8lasn this research, the increase in

percentage rate points in mothersoé | abftbr f orc
of the percentage reduction in child care costs. (For example, a 100% reduction in child care
costs, thatismakingdhid care free, would be assumed to ir

by 20 points, so, at a base employment rate of 30%, free child care would increase the

employment rate to 50%). However, free Fadfy schoolyear child care for one fotyyearold

child does not reduce child care costs by 100%. | made a number of adjustments to determine

the true effective percentage reduction in child care costs. In addition to adjusting for the limited
number of hours covered by haldy schoclyear child care, these jadtments included: about

47% of the participants in Karoly et al . 6s mo
received free child care from another preschool program; 39% of parery®afdds also

have a younger chi | mdth¢ Manch 2004rCarent Bopulaton Suavey). b n's u
ended up concluding that for the average family participating in the modeled UPK program, the
average effective reduction in child care costs is only about 8% (Bartik 2006a).

Based on these estimates anduagstions, Figures 1 and 2 show the estimated effects of an

ongoing UPK program on the employment rates or earnings rates of state residents who remain

in the staté? Effects are stated as a percentage of state employment or earnings. For comparison,
thefgur e al so shows effects on a stateds reside
of the same cost as this universal preschool program. The numbers behind these figures are in
Appendix B, and in Bartik (2006a).

In the longrun, UPK is estimatedt i ncrease a stateds jobs for s
mentioned in the introduction to this report, this effect is over twice therlomgpbs creation

effect of a similarcost business subsidy program. In contrast, thetongercentage incase in
earningsdue to UPK is only about 15% greater than the percentage increase in earnings due to
similar cost business subsidies.

The smaller effects on earnings versus jobs of universal preschool, compared to business

subsidies, occurs in part becaus differences in who obtains jobs as a result of program

participation. As mentioned above, UPK is assumed to have effects in increasing employment

rates, above and beyond its effects on educational attainment, for former child participants, and
effectson employment rates of the mothers of child participants. These increases in employment
rates are for former child participants and mothers who typically are from-loa@ne

backgrounds, and hence tendto earnbelower age wages. pAckcona r esul t,
earnings is similar in percentage size to its impact on jobs, even though the program does have
effects, via increased educational attainment, in increasing wages (which will increase earnings

%4 The specific numbers behind Figures 1 and 2 are in appendix B.
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without increasing jobs). In contrast, the jobs createdusiness subsidies tend to be at average
wages. Moreover, the job growth due to business subsidies will bring about some occupational
upgrading, which will increase wages. As a result, the percentage effects of business subsidies on
earnings are consedably greater than percentage effects on jobs.

Although the creation of lowerage jobs for disadvantaged persons lowers the earnings effects

of universal preschool, i1t probably makes the
progressive thathe impact of business subsidies. Research has shown that the job growth

generated by business subsidies has modestly progressive effects on the income distribution

(Bartik 1991, 1994). The income distribution effects of UPK should exceed this modest

progessivity.

As Figure 1 shows, intheshartun, uni versal preschool 6s effect
compared to the job creation effects of a business subsidy program of similar costs. This is true
because almost all the economic developmepttffof UPK occur due to effects on former

child participants. Effects on employment rates and earnings of mothers are small, because the
effective reduction in child care costs is small.

It should be recalled that Figures 1 and 2 compare effects arsalypreschool with those of

business subsidies from a state perspective, and that the effects are quite different from a national
perspective. The effects of UPK go up about-timel, and the effects of business subsidy are
reduced by about fotfifths.

Abecedarian Program

The Abecedarian program was operated as a rafadsignment experiment from 1972 to 1977

in Chapel Hill, North Carolina. It provided disadvantaged families with five years of free full
time and fultyear child care (from 7:30 am to3® pm, five days a week, 50 weeks a year) with
an educational orientation, from 6 weeks of age until the child entered kindergarten, as well as
home visits every other week. The child care incorporated educational goals from the very
beginning, but with &ighly individualized curriculum. Group size and staff ratios ranged from 6
infants to 2 teachers for the first year; 8 toddlers to 2 teachers for the second year; 10
preschoolers to 2 teachers for the third year; and 14 preschoolers to 2 teacherfetottlaad

fifth year. Teachers were mostly high school graduates for children ages from birth to age 2, and
mostly Sgg)llege graduates from ages 3 to 5. Salaries were competitive with public school
salaries:.

The high costs of the Abecedarian progranme(d80,000 per child, in 2007 dollars) are due to

the intensive nature of this intervention. In addition to the relatively small class sizes, the
program devotes substantial time to each child. Children potentially received over 12,000 hours
of services fom this program. (5 years x 50 weeks per year x 5 days per week x 10 hours per
day = 12,500 hours.)

®The description of the Abecedarian program in this paragraph is based on the various papers from the
project, but particularly Ramey and Campbell (1991). | also used information from descriptions of the Abecedarian
program by Galinsky (2006) and Ludwig a8dwhill (2007).
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The Chapel Hill environment of this experiment probably resulted in very good fafjow

services for the Abecedarian students and families. The publiclsysbem in Chapel Hill was
considered to be one of the two best public school systems in the state (Galinksy 2006, p. 14),
with a relatively small percentage of disadvantaged children and a large number of different
support services for children who wdrehind. In addition, among both the treatment and control
group, half were randomly assigned to additional schgelinterventions. In these schagje
interventions, home/school resource teachers helped provide supplemental materials for parents
to workon with their children at home. Therefore, the estimated effects of the Abecedarian
intervention represent the effects of early childhood intervention when subsequently these
children are frequently eligible for a variety of services. If early childhoodces have

synergistic effects with schoalge services, this may affect the magnitude of the effects of the
Abecedarian program.

The Abecedarian program was targeted at families who scored high on a risk index. This index
was based on a number of fastancluding low educational level of the mother or father, low

family income, whether the family was a single parent family, family receipt of welfare, and
low-1Q mother or father. It is difficult to determine exactly what percentage of the U.S.

populatian would be eligible for a fulscale Abecedarian program with similar criteria. Ludwig

and Sawhill (2007) suggest that similar results to the Abecedarian program could be achieved by
targeting the program at families below the poverty line.

Theestmaté ef fects of the Abecedarian program t ha
evaluations, as well as in the simulations used in this current report, rely on the+andom

assignment nature of the Chapel Hill Abecedarian program experiment. Random assignment

allows us to be confident that the differences between the treatment group and the control are not
due to systematic differences between the two groups other than program assignment. However,
the sample size for most results for this random assignmeniregpérs quite limited, with

only 57 children in the program group and 54 children in the control group. This means that, in

some cases, the odds are high that the differences between the program and control group could

be due to chance. Estimated effentsy be statistically insignificant, even when the differences

bet ween the program and control group i mply A

The free child care provided by the program would be expected to increase the labor supply of
parents during the five yeaof the program. As described in Bartik (2006a) and Appendix C, we

have good estimates from the research | iterat
labor supply. We would also expect this extra employment experience of mothers during the
pr ogramés five years of services to increase t

program data provide direct evidence that mot
amounts after program completion. However, the estimated employmesasads statistically
insignificant, and the estimated earnings increase is only marginally statistically sigriffidant.

addition, the Abecedarian program results suggest that the program increasesq@odary

education of mothers, although this réssialso not quite statistically significant.

% The Appendix provides more detail on the specific estimates used, their magnitude, and their probability
of occurring by chance.
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The Abecedarian experiment estimated an increase in attendance in college BA programs for

former child participants as of age 21. (Effects on women are statistically significant, while
effectsonmenareonl mar ginally statistically significa
on education activity and enrollment at age 21 to project final educational attainment of

Abecedarian program participants. These effects on educational attainment implyoeffects
employment rates and wage rates. In addition, it appears that former child participants are more
likely to be employed at age 21 than one would expect, given their educational attainment. This
estimated fiextrao empl ojysignficanteHoweeec éstimated not qu
effects of the Abecedarian program on the percentage of former child participants at age 21
employed in skilled jobs is statistically significant. As discussed in Bartik (2006a, p. 48 and

Table 11), results from the PgfPreschool (PPS) program suggest that early childhood

interventions may have employment rate effects beyond their effects on educational attainment

that are quite persistent. | use estimated results from PPS to predict how the Abecedarian results

for former child participants at age 21 might change as these former child participants age.

Based on these estimates, Figures 3 and 4 show the estimated effects of an ongmalg full
Abecedarian program on the employment and earnings rates of state regiderdgmain in the

stat esc dilFaud Imeans that the program is avail abl
families. Likely targeting and participation rates are based on assumptions made by Ludwig and
Sawhill (2007), resulting in about 15% of all ahién participating. Effects are stated as a

percentage of state employment or earnings. For comparison, the figure also shows effects on a
statebds residents of an ongoing progscadem of bu
Abecedarian prografi

As shown in Figure 3, the Abecedarian program eventually boosts state employment by over 2%.
The pr og #uneff@ds on state gmployment are about 50% greater than a comparable
program of business subsidies. In contrast, the Abecedarian ptogramrun effgcts on state
residentsd earnings c¢ o mepriced ppogram of busineds subsaliesf e c t s
but are never quite as great.

As was the case for universal preschool, the somewhat smaller effects on earnings versus jobs of
the Abecedarian program, compared to business subsidies, occur due to differences in who
obtains jobs. The Abecedarian program is assumed to have some considerable effects in
increasing the employment rates of former child participants and motherssaflaathtaged

group. This increase in employment tends to occur at bal@mage wages, again, given the

di sadvantaged nature of this group. As a resu
similar in percentage size to its impact on jobs, eliengh the program does have effects in
increasing wages (which will increase earnings without increasing jobs.) In contrast, the jobs
created by business subsidies tend to be at average wages, and the job growth due to business
subsidies will bring aboutosne occupational upgrading, which will increase wages. As a result,

the percentage effects of business subsidies on earnings are considerably greater than their
percentage effects on jobs.

%" The specific numbers behind Figures 3 and 4 are in Appendix C, tables C1 and C2.
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As with universal preschool, although the creation of lewagejobs for disadvantaged persons
|l owers the earnings effects of the Abecedari a
on the income distribution more progressive than the impact of business subsidies.

As Figure 3 shows, in the shatin, the Abee dar i an programdés effects o
perhaps twehirds of the job creation effects of a business subsidy program of similar costs. This
is a considerably better relative performance than the job creation effects in theisludra

universal peschool program for-fearolds. The Abecedarian program can come close to
matching business subsidies in the short, in the period when the program is providing all
parents with free fultime child care. Its effects begin to lag relative to busingssidies, in the
period when some parents no longer have children in the program, but before former child
participants enter the labor market. Abecedarian effects catch up and surpass the effects of
business subsidies when a sufficient number of forméd phrticipants have entered the labor
market and then entered their prime earnings years. In Figure 4, for earnings, all of thenshort
and medium effects of the Abecedarian program are somewhat muted, because so many of the
jobs created due to the prag are for disadvantaged persons who earn lower wages.

The reader should recall that Figures 3 and 4 show effects from a state perspective. As shown in
previous sections of this report, the Abecedarian program does much better relative to business
subsdies when the perspective taken is national.

Nurse Family Partnership Program

The Nurse Family Partnership (ANFPO) program
Elmira (NY) starting in 1977, Memphis in 1987, and Denver in 1994. The progransno

operating in over 290 counties in 23 states, serving over 12,000 families per year (Nurse Family
Partnership website; Olds 2005). The NFP provides disadvantagadfesnothers with about

two and a half years of regular nurse visits905minutedong, from prenatal to age two. On

average, across the three experimental sites, about seven visits were completed prior to the birth
of the child, and about 23 after the birth of the cffld.

The Acurricul umd pr esent e:dealthrerptematl caraymasee vi si t
sensitive child care; and a better maternal life course, including better spacing and planning of
subsequent pregnancies, helping the mother to complete her education and find work, and

figuring out ways to more construoéily involve fathers in the family (Olds 2002). Therefore, in

contrast to many other early childhood programs, the goals of the NFP focus at least as much on

the mother as on the child. The program is aimed at finsé mothers, as it is thought that they

wi || be more open to the programdéds informatio
due to their perceived advantages of credibility with mothers and health care knowledge. There

is also evidence from the Denver experiment that nurse honersiare more effective than
paraprofessionals in delivering the NFP curriculum (Olds et al. 2004b).

In the initial EImira experimental test of the NFP, the program targeted modestly disadvantaged
pregnant firstime mothers. However, research suggedtatthe program had significantly

% The program descriptienof NFP in this report are based on Olds et al. 1997, 1998, 2004a, 2004b; Olds
2002, and Kitzman et al. 2000.
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greater effects for more disadvantaged women (Olds et al. 1997; Karoly et al. 1998). Therefore,
subsequent experimental tests of the program have been more targeted at disadvantaged women.
Isaacs (2007) estimates that B-cale NFP program might have 9% of all children be eligible.

The NFP is far less intensive in hours of intervention per family than programs such as the
Abecedarian program or universal preschool. For example, the NFP only interacts with its target
group for perhaps 45 hours over two and a half years (30 visits x 90 minutes per visit), while the
Abecedarian program interacts with children for up to 12,000 hours. Of course, the theory behind
programs such as the NFP is that interventions at a cruciatipeth the mother will have large

effects later on how the mother acts, and, in particular, on how the mother interacts with the
child. There is evidence from the experiments
Elmira and Memphis experimentgdicated that the program statistically significantly reduced
subsequent pregnancies, whereas the Denver experiment indicated statistically significant effects

in delaying the time until a second birth (Olds et al. 1997, 2004a, 2004b). Fewer subsequent
pregnancies, or even delayed second births, are likely to significantly improve the quantity and
perhaps the quality of the motherds interactd.i

The lower intensity in hours of service of the NFP program compared to the Abecedarian
progam is not fully matched by lower costs. Costs of the NFP program per family are a little
more than 10% of the costs per family of the Abecedarian program (about $10,000 per family
versus $80,000 per family), whereas the hours of service per family NFfAg@rogram are less
than onehalf of 1% of the hours of service per family of the Abecedarian program (45 hours
versus 12000 hours). The lower differential in costs than in service hours probably reflects
several factors: a greater reliance of the NFRqanmm on onen-one service (nurses meet
individually with the mothers, whereas there are multiple Abecedarian children per teacher),
more NFP program resources being devoted tedm@tt service hours, and perhaps higher
average salaries for NFP prograarses than for the average Abecedarian employee.

The three NFP experiments have larger sample sizes than the Abecedarian program or the
ParentChild Home program (PCHP), which allows program effects to be estimated with more
statistical EE)recision. Sanwkizes for treatment group and control groups at each site are in the
hundreds’

The NFPs effects on increasing the employment of mothers and reducing welfare usage are

greater in the Elmira experiment than in the Memphis and Denver experiments. The lowe

effects in the later experiments may reflect changes in welfare policy that increase pressure on
welfare mothers to be employ@After welfare reform, reductions or delays in subsequent
pregnancies are | ess | i kel y oftlenaidontl ehdtttowardst her s
welfare policies that encourage employment, | use a more conservative estimate by relying on

| we focus only on treatment group members who received the full NFP treatment, and treatment and
control group members who were followed uteathe program, the typical sample sizes for the program evaluation
estimates are as follows: Elmira treatment group 97, control group 148; Memphis treatment group 197, control
group 444; Denver treatment group 204, control group 220. These figuressacedn Olds et al. (1998, 2004a,
2004b). For the Elmira site, the sample size for the low socioeconomic status, unmarried sample is smaller: 38 for
the treatment group vs. 62 for the control group.

Il ds et al. (2004b) n o elfare in the Derivér gial. tThisrasult difetsfrar s 6 us e
the effects estimated in Memphis and Elmira. They speculate that this may be due to welfare reform (p. 1566).
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the Memphis and Denver experiments in estimat
employment and earnings.

The Memphis an®enver results suggest modest effects of the experiment on increasing

mot hersd high school graduation rates (Ol ds e
shortr un i ncreases in mothersé employment, durin
birthdays, beyond what is predicted based on educational attainment (Olds et al. 2004b; Kitzman

et al. 2000). However, these shaorh extra employment effects then appear to fade away (Olds

et al. 2004a), and the est ianadntadd emgdloyneestire o n m
both statistically insignificant.

None of the three experiments has direct evid
earnings, or their educational attainment. Therefore, various earlier indicators of effects on

former child participants must be used to predict effects on employment and earnings of former

child participants when they are old enough to enter the workforce. Estimates from Memphis
suggest some small and statistically insignificant effects of the NFPeo® eeading and math

scores (Olds et al. 2004a). These reading and math score test results can be used to predict adult
employment rates and earnings. The Elmira results also report statistically significant and large
effects of the program on reducingth®@ r mer chi |l d participantsd arr
al. 1998), which can be used to predict reductions in adult criminal activity. Predicted reductions

in adult criminal activity can then be used to predict changes in adult employment rates.

Appendx C provides more information on the details of how these predictions are done, and the

next section of the main text discusses some of the issues involved in using indirect predictors of
adult employment and earnings.

Based on these various estimatgégures 5 and 6 show the estimated effects over time of an
ongoing,futs cal e NFP program on the employment rate
stay in the state. As with the Abecedarian programsftdle means a program in which all

targeted &milies can receive services. Also, these effects are expressed as a percentage of state
employment or state earnings. For comparison, the figures also show effects in a typical state of

an ongoing economic development program of business subsidiesghia¢ lsame costs as a

full-scale NFP program.

As Figure 5 shows, in the lofrgn, a fulkscale NFP program has about a third greater effect on
state residentsd jobs than a business subsidy
long-run earnimgs creation effects of the NFP program are somewhat below those of a business
subsidy program of the same costs. As with the Abecedarian program and universal preschool,

this pattern occurs because the NFP program has considerable effects on emplogment rat

children and parents who are relatively disadvantaged and earn&etoage wages. Despite

some higher wage effects due to the NFP progr
the percentage effects of the program on jobs and earningsit@simular in the longun. In

contrast, business subsidies have considerably higher percentage effects on earnings than on
jobs, due to these pr o-gagajobs upplementadtby effectsonf many
occupational upgrading. As with the Aleglarian program and universal preschool, the NFP
programbs greater ef fwage workersmimglies that the iecantei on f or
distribution effects of the NFP program are more progressive than those of business subsidies.
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The longrun jobs andearningscreation effects of a fulbcale NFP program are far below those

of the Abecedarian program. For example, the job creation effects ofsadigl NFP program in

the longrun are about 0.2%, compared to 2.1% for the Abecedarian program. These low
effects of an NFP program are somewhat | ess t
relative costs, but much greater than one would predict based on direct service hours.

In the shorrun, the NFP program has about ghed to onehalf of the pbs creation effects of

business subsidies. This is due to the shorteffects of the NFP program on the employment of
mothers. However, the NFP program falls far behind businesses subsidies in job creation effects

in the medium run, astheseshamhd f ect s on mot her sé empl oyment
effects do not begin to pick up again until former child participants enter the labor force after

about 20 years.

Again, the reader must recall that Figures 5 and 6 show effects from a state perspbetdMFP
does much better relative to business subsidies from a national perspective, as discussed
extensively elsewhere in this report.

Parent-Child Home Program

The ParentChild Home Program (PCHP), begun in 1965, now provides services at over 150
sites (http://www.parenthild.org/). The program has been subject to a number of-quasi
experimental and experimental evaluations, but only one of these evaluations provides evidence
relevant to this report, as will be discussed further below.

The PCHP prvides a disadvantaged mother and her child withtr@lf visits from a

paraprofessional twice a week, for 23 weeks per year, for children ages 2 and 3 (e.g., a total of 92
home visits over two years, for a total of 46 hours). The paraprofessional, wye &ither a

book or a toy each week, informally models with the mother and child how to verbally interact
with the child using the book or toy, rather than directly teaching the mother. The purpose is to
encourage the mother to engage in more such vietieahctions with the child, to stimulate

better child development (Levenstein et al. 1983, 1998).

The program costs only $4,500 per child (e.g., $2,250 per year x two years of service) (Dickens
andBaschnage2007), which is a little less than halfmsich as the NFP program for about the

same number of contact hours. Presumably, thi
paraprofessionals versus the NFP6s use of nur
the NFP program attempts to addressdogirenatal care, better child care, and improved life

course for the mother, PCHP is more narrowly focused on encouraging more and better verbal
interaction by the mother with the child.

Compared to the Abecedarian program, the PCHP costs a littl&%vas much and provides

less than ondalf of 1% as many contact hours. The higher cost per contact hour of PCHP than

the Abecedarian programs probably reflects reliance orootmme service rather than working

with groups, and a greater ratio of roontact hours to contact hours for program employees. As
with the NFP program, PCHPG6s aspirations of a
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a limited number of hours must rest on somehow leveraging larger changes in how mothers
interact with childen during the many hours outside of direct program service.

Although criteria for recruitment of mothehild pairs into the program vary from site to site, the
experimental results that | will use are based on a site that selected families if they okt f
eight criteria for being highisk, which included income below the poverty line, welfare receipt,
low parent education, or being a single parent family. Dicken8aadhnage(2007) estimate

that about 5.5% of all U.S. children would be eligidednd participate in the PCHP.

There are a variety of quaskperimental and experimental evaluations of the PCHP that yield
mixed results® Only one study presents experimental evidence that allows an evaluation of the
programbs ef f e atesandearningsmgtek. @hisraxparitnent was conducted in
Pittsfield, Massachusetts on children who entered the program at age 2 in 1979 or 1980. The
evaluation looked at whether the children graduated or dropped out of school by June 1996. It
did not exanine what happened to PCHP mothers, as altering the life course of mothers is not a
primary goal of PCHP.

This experiment involved only 108 program participants and only 15 persons in the randomized
control group. Given this extremely small sample smdtie control group, all estimates have
considerable statistical imprecision.

As detailed in Appendix C, the results suggest that PCHP has sizable and marginally statistically
significant effects on the probability of children graduating from high sabotime. | use these
estimates and other figures for how many students will graduate or get a GED late to project
final effects of the PCHP on high school graduation. | then use these high school graduation
effects to project effects of the PCHP on theEyment rate and wage rate of state residents.

As shown in Figures 7 and 8, the lenm effect of a fulscale PCHP is to increase jobs for state
residents who stay in the state by about 0.1% of total state jobs, and to increase earnings for state
resicents who stay in the state by about 0.18%. The jobs effect is less than 1/20th of the jobs
effects of a fullscale Abecedarian program, and the earnings effect is about 1/13th of the effects
of the Abecedarian program. Of course, the cost of the PCHIRtls enore than 1/40th of the

cost of the Abecedarian program, largely because of its lower cost per child, but also because of
its somewhat more targeted clientele.

Compared to business subsidies of the same annual cost, the PCHP in-toe loegitegaimost

three times as many jobs, and over twice as much in annual earnings for state residents.
However, the effects of the PCHP program are-delgyed. Because there is no reason to think
that PCHP affects maternal jobs or earnings, the program tt@astino effect on job creation or
earnings creation for over 15 years. All of these effects are from a state perspective. PCHP does
even better relative to business subsidies from a national perspective.

3For example, Madden et al. (1976) reports mostly positive findings, whereas Madden384jl réports
mostly negative findings. These findings are for effects on 1Q.
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Implications of Accuracy Issues for Research an&rogram
Implementation

For this reportdés model, as with any model , i
estimates, and how this accuracy is affected
implications for future research, as wellfashow policymakers might want to approach {ull

scale implementation of these early childhood programs. | will review how this report deals with
these methodological issues before discussing their implications for future research and program
implementain 32

First, there is the issue of how to deal with the frequent statistical imprecision of estimates of
these programso effects in the research | iter
effects are statistically insignificantly differenbim zero, or are only marginally statistically

significantly different from zero.

In this report, the simulations use point estimates of program effects, even if the point estimate is
statistically insignificantly different from zero. As argued by Ludwaigl Phillips (2007), in any

anal ysis of a programdés benefits and costs, u
our best estimates of the expected value of benefits and*t@sis.report acknowledges the

imprecision of estimates by makingciear the degree to which different results depend upon

estimates with varying statistical significance. For example, as discussed above, all of this
reportodés simulations of the job creation and
mothersare based on estimates that are statistically insignificant.

Second, in many cases, there are no direct estimates of effects of programs on the employment

and wage rates of former child participants and mothers. | deal with this issue by using estimates

of these programsé effects on proxy variabl es
For example, for all the programs, | use estimated effects on educational attainment to predict
shortrun and longrun effects on employment and wage rakes.the NFP program, | use

effects on crime rates during adolescence to predict adult criminal activity, and thereby to predict
adult employment rates.

Third, there is the issue of how program effects might differ when a program is implemented at
full-sale versus the experimental conditions in which effects were observed. Because the
experiments had close ties to the researchers, program quality may be higher in the experiments
than it would be with fullscale implementation. On the other hand, perhepgam

performance might improve over time with fsitale implementation, as program managers gain

32 This section of the report focuses on reducing our uncertainty about whether these programs are effective. There is
extensive research on program implementation that focusesattention on mobilizing the organizational and
staff resources needed to replicate a program of demonstrated effectiveness. These include Fixsen et al. (2005) and
Metz et al. (2007).

33 We might want to go beyond estimating the expected value of prograefits and costs to estimating
the entire probability distribution of program benefits and costs. However, this would require knowing something
about the covariance of the various estimates of program effects. This covariance is likely to be sizethlatgive
many of the estimates are from the same data sets and the same researchers. However, we generally do not have
available information on how these different estimates will covary.

Partnership for AmpPRape3ads ECc ¢



experience. The experiments may also differ fromdaodle implementation because of specific
features of the environment in which the experiment was adeduFor example, as noted

above, it is possible that the Chapel Hill site of the Abecedarian pragwath its higher

guality K-12 school systeth might have contributed through synergistic effects to more

favorable results for the experimental group.t@mother hand, it is possible that the bettet X
atmosphere in Chapel Hill might have helped the control group more than the treatment group.
For example, school personnel in Chapel Hill may have devoted an unusual amount of resources
to studentswhowee behind. There is Ilittle that this
plausible differences between program effects in the experiments, compared to program effects
with full-scale implementation. The simulations use the estimated program effacthiéro
experiments as our best estimate of the expected effects of the program if implemented on a full
scale AND this program implementation is of similar high quality to the model programs.

What implications do these issues have for research? The peobigmstatistical imprecision
suggest that research could be further informed by additional studies with much larger sample
sizes. It is clear that the Abecedarian program and the PPS program have such promising results
that they deserve replication at myasites with much larger sample sizes. Such replications

would provide some preliminary evidence of program effects in the-slmarand much more
research knowledge in the longn. PCHP also has promising results, but these results are only
from one sidy with an extremely small sample size. This reduces our confidence that PCHP
really has the effects estimated in this one study. PCHP also should be tested inszddeger
experiment. However, given the greater uncertainty about the PCHP resultpspbdse results
should be validated at one experimental site before we spend the money needed to replicate the
PCHP in experimental studies at multiple sites.

The need to rely on proxy measures to predict employment rates suggests that research could be
further informed by collecting additional follewp data from the current experiments on the
employment rates and wage rates of former child and parent participants. The PPS results
already suggest that the employment and wage rate effects of early ctijglograms may

greatly exceed what one would predict based on program effects on educational attainment.
Therefore, the Abecedarian program, the NFP, and the PCHP should haveujpltudies that

directly collect information from treatment and contrmdgps of mothers and former child

participants on employment rates, wage rates, and earfiings.

For policymakers considering fedlcale implementation of these programs, these issues suggest
that actual effects in a fuficale program might differ from tee small experiments. How should
policymakers respond to this possibility?

Perhaps the best response to this uncertainty about program effects is to run ssgalarge
implementation of early childhood programs as an ongoing experiment oregpasimen If

there are insufficient program slots for all families targeted by these programs, families could be
admitted to these programs by random assignment. If there is sufficient funding to serve all
targeted families, then denying services to eligible liasivould be ethically questionable.

¥ know that the Abecedarian program is having a follgwat age 30df the original child participants, although |
do not know what data have been and are being collected. | do not know what plans there are fop fuwllthe
NFP and PCHP experiments.
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However, funding could be provided to collectfollosp dat a on famili es who
being eligible for the program. Effects on these-participants could be compared with effects

on partici panot st hweh oprfiojgursatmoénsa dtea r -gxpdriinemtgl cr i t er i
comparison would be almost as good as an experiment using random assignment.

Program administrators may benefit in the stort from collecting data from program
participants, and these omly assigned or close comparison control groups. This-glhort
performance data may help program administrators to improve program performance by
modifying its design. In the lorgun, this ongoing data collection would enormously expand our
research ase for understanding the effects of early childhood programs.

In sum, to some extent, we can have our cake and eat it, too. We can move forward to implement
at a large scale those early childhood programs that have expected benefits that exceed costs,
while monitoring the results of the implementation to make sure that the expected benefits
materialize, and to improve program design.

®*Within the evaluation | it egraesusrieon tdhiissc anst irneufietryr edde stiog
used technique of measuring the effects of some intervention. For a recent example, see Jacob and Lefgren (2004).
They trace the beginning of this approach to Thistlewaite and Campbell (1960).

Partnership for AmgpPRape3a ds ECc ¢



Conclusion
The importantonclusions of this report are listed below.

¢ A wide variety of earlychildhood programs will increase the present value of earnings in
a state economy by double or more the progimposts. The economic development
effects on a state economy of early childhood programs are similar in magnitude to the
effects of boostingtate economies via business subsidies.

e |If adopted at full scale, the Abecedarian program and universal preschool would have the
highest economic impact on a state economy amantptir early childhood programs
analyzed. Among these 4 program® BarerChild Home Program has the largest ratio
of state economic effects per dollar spent, butassimaliscale in its number of
participants and intensity per participant to havgdaabsolute effects on a state
economy.

e From a national perspiee, the earnings effects of eadiildhood programs are about a
third greater than they are from a state perspectiveubead the benefits for program
participants who move onefits ofsthte eatlyzHhildhood T h e s e
prograns provide one rationale for federal subsidies of these state programs.

e From a national perspective, the earnings benetita #arly childhood programs are
probably at least three times greater than the natimradfits of business subsidies.
Unlike bwsiness subsidies, early childhood programs do not steal jobs from other states.

¢ Inthe longrun, many early childhood programs have tgeaffects on job creation for
state residents than is true for business subsidies.

e The economic development bengfior a state econonof early childhood programs are
somewhat delayed compared to business subsidiespiidhlem can be alleviated but
not completely overcome by existing early chddd programs. The shemtin job
creation effects for state residef early childhood mgrams are greater for programs
that are more oriented to providing useful services to matktds possible that further
efforts by these programs to incorporate services then® for example, job training
programs for mothrs) might do even more to increase thersrun job creation potential
of early childhood programs.

e Achieving the large potential economic devel@mhbenefits of early childhood
programs requires that these programs, when fully implemented, regainigin quality.
Full-scale programs may be more likely to be high quality if these programs are
continuously monitored to evaluate their effects and improve their designs. Such real
world evaluations will also improve our research knowledge.
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Appendix A: Methodology for Estimating the Effects of
Business Subsidi&s

The traditional economic development subsidy analyzed in this report is assumed to be a
financial subsidy for the location or expansion of exbaged businesses. Such financial
subsdies comprise the bulk of the resources devoted to economic development. Based on my
knowledge of typical economic development programs, the subsidy is assumed to be paid out
over a 1@year period.

The subsidy modeled is based on data on average ecoteveiopment subsidies. Based on
Peters and Fisherds (2002) research, this ave
year in 2004 dollars, for 10 years. The probability that such a subsidy will prove decisive in
positively affecting the locatiodecision is estimated at 3.7%, based on business location

research.

The essential assumption to derive this estimate is that subsidies to business location will be no
more effective on average than general business tax cuts in inducing business tecasions.

Hence, the net cost of creating a job should be similar in general business tax cuts and economic
development subsidies. Although state and local governments may seek to be more selective and
choose to give subsidies only when needed toc@@uocation decision, in practice government

of ficials |l ack sufficient knowledge of a busi
be able to offer the optimal subsidy to just tip the location decision.

What is the cost of creating a jdtrough state and local business tax cuts that is implied by

previous research? The research literature on state and local business taxes and business activity
has been reviewed by Wasylenko (1997), who concludes that a plausible elasticity of state and

local business activity with respect to state and local business taQex that is a 10%
reduction in all state and | ocal business tax
activity by 2%. Annual state and local business tax revpau@b seems to average about

$3,889 per job in 2004 doll ars, based on Pete
Wasylenko elasticity figures implies that if we offered a group of firms a 10% business tax cut,

of $388.90 per job, then if we woullchve attracted jobs without the business tax cut, now we

will attractx times 1.02 jobs, for example if we would have attracted 100 identical firms each
employingx workers, now we will attract 102 identical firms each employimgrkers. We
sacrifice388.90 xx workers per firm x 100 firms in tax revenue to gain in jplsrkers per

firm x two firms. The annual cost per job gained is equal to (388X30 ¥00) / (2 xx) =

$19,445 in annual foregone business tax revenue per job gained. More foanhittlly algebra

shows that the cost in foregone tax revenue in creating jobs through business tax cuts is equal to

the annual business tax revenue per job divided by the elasticity of business activity with respect

to taxes, or $3,889 / (0.2) = 19,44fsed on Peters and Fisher and Wasylenko.

% This appendixs a modified version of the discussion in Bartik (2006a). Dollar figures are stated in this Appendix
in 2004 dollars, consistent with this previous report.
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To determine what effects subsidies of different lengths will have, we have to make some
assumptions about how firms discount future <c
suggests that corporate decisiokera use a real annual discount rate of about 12% (Summers

and Poterba 1994). Using this discount rate, the present value of a permanent tax cut of $19,445
per year is $181,487, or the implication is that just giving firms a lump sum of cdsimtip

would have a cost per job created of $181,487. A lump sum of $181,487 corresponds to a 10

year subsidy, using a 12% discount rate, of $28,679 per job per year. If the average economic
development subsidy of $1,047 per job per year is to result in the satygecqob created, the

subsidy would have to be decisive in 3.7% of subsidized firms, as 3.7% = 1,047 / 28,679.

If the subsidy induces the subsidized business to make a positive location decision, and the

business is 100% an export base business, liedouisiness location decision will have some
positive fimultipliero effects by increasing |
Specifically, the subsidized businessés induc
suppliers, who will as a reswdkpand their employment. In addition, the additional wage and

salary income for the subsidized busimesadditional employees, and the additional employees

at local suppliers, will increase demand for goods and service at local retail industriesaswhich

result will also expand employment. We assume an average multiplier of 1.80, based on data on
mul tipliers calculated by the University of M
development subsidy program.

These assumptions together determine theageecost per job created in a state or local area by
this typical economic development subsidy program. For the baseline simulation, the present
value, at a 3% discount rate, of the $28,679 in annual subsidies over 10 years that would be
needed to creatne exporbase job, is $251,97%. Including multiplier effects, the present

value of the subsidies needed to create one job is $139,986 (= 251,975/ 1.8).

But how many of these new jobs will go to state residents? Ultimately, the new jobs created in
the subsidized business, and any jobs created in suppliers and retailers as a result of the
multiplier, must either go to neemployed state residents or to individuals who otherwise would
have lived in another state, that is the job increase must bedlamdeng increasing the

employment rate of state residents or increasing the state population. Of course, some of the
newly created jobs go directly to other state workers who already were employed. But this

hiring of current state workers results in vacias that either are filled by state residents who
otherwise would be nonemployed, persons who otherwise would have lived outside this state, or
state residents who otherwise would be employed. The chain of created vacancies goes on until
eventually eacinew job either goes to a new resident or a newly employed state resident.

There is extensive research on how local job growth is typically apportioned among new jobs for
local residents vs. local population growth (for a review, see Bartik 1993). €Beiarch

suggests that in the short run, after a year or two, between 50 and 80% of the new jobs go to
increasing the employment rates of local residents, and the rest go to persons who otherwise
would have lived elsewhere, such asrilgrants. The propddn going to inmigrants increases

37251,975 = 1.031 (28,679 / 0.03H (1 !1 / (1.039).
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over time, but even after 17 years, perhaps 2 of 10 new jobs are still reflected in higher
employment rates for local residents. All of this extra local employment is due to higher local
labor force participation ratesffects of local job growth on local unemployment rates dissipate
after 4 to 8 years.

One theory offered to explain these highly persistent effects on local employment rates is that the
shortrun increases in employment rates for local residents dub grgovth lead to permanent
advantages for a few local residents in the labor market. Due to thewwhgb growth, local
employers hire some local residents who otherwise they would have avoided hiring. As a result,
these local residents gain valuajab skills, selfconfidence, and a stronger reputation with that
employer and other employers. These changes in worker skills, confidence, and reputation allow
these local residents to more easily be hired in the future, and allow them to maintaiiglieeir h
employment rates even after moremmngrants are able to enter the local labor market. Some of

the evidence for this theory is further reviewed in Bartik (2001) and Bartik (1991).

If this is the cause of persistent effects of job growthonlosalrel e nt s & empl oy ment
these effects will dissipate as the local residents who experienced the initial job growth either die
or relocate to other local areas. Therefore, the effects of-armeadocal job growth shock on

local employment rates@not permanent, but are extremely persistent, and gradually fade over
about a 56year period.

To simulate these likely persistent but gradually decaying effects on state employment rates, |
assume initial effects on unemployment rates that fade oweydiars, consistent with the

empirical literature (Bartik 1993, 1991; Blanchard and Katz 1992). Effects on local labor force
participation rates fade based on assumed patterns-ofigrgtion from the state and mortality

rates. This fading is based owriding the initial employment shock as an equal increase in

employment rates among all workersageis7l8 i n t he stateds wor kfor ce

In addition to persistent effects on local employment rates, job growth seems to have persistent
effects on local real holyrwage rates (Bartik 1991). These effects seem to be due mainly to
individuals with given credentials being successful in moving up to higher paying occupations;
the real wage for a given occupation seems to not increase much if at all due to job growth.

A plausible explanation for these persistent real wage effects via higher occupational attainment
is that some currently employed workers are also successful in gaining extra job skills, self
confidence and employer reputation due to thetome shocko job growth. As a result of the

job growth, in the shomtun some local residents are hired by employers for higher paying
occupations that they otherwise would have been able to attain. Some of thesgnshort
promotions result in persistent advansf® those promoted, who continue in the future to

attain highetpaying occupations than would otherwise have been expected.

If this explanation is accurate, then the persistent effects of local job growth on local
occupational attainment and hence keages should also eventually fade due to worker
mortality and owmigration. In the simulation, | assume that real wage gains fade in a similar
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pattern to the fading of effects on labor force participation. The level of worker real wage gains
is set sohat it matches empirical estimates for worker real wage gains during the 10 years after
the job shock; the remaining 65 years of real wage effects is a plausible extrapolation.

These simulations only deal with effects on the employment rates and eafrstafe residents
who stay in the state. How do we estimate effects at the national level, including all U.S.
residents?

To evaluate the national effects vs. the state effects of reductions in business costs, we need to
have national estimates of the tsosf creating a job by business subsidies. For this report, |
derive such estimates from a study by Jonathan Gruber and Joshua Rauh (2005) of the national
elasticity of corporate investment with respect to the federal corporate tax rate. Their estimates
when combined with estimates of corporate tax revenue per employee, imply that the cost of
creating a job in the nation through federal corporate tax breaks is $141,714 in annual foregone
revenue, ignoring the increase in the corporate tax base duedrghnded business activity.

From above, the cost of creating a job in a state from subsidizing an-bagerfirm is $19,445

in annual foregone revenue, again ignoring the resulting increase in the state business tax base.
These estimated costs oftioaal and state job creation imply that if we provide an annual

subsidy of $19,445 to create one job in a state, the national job creation will only be a fraction of
one job on average, specifically the fraction 19,445 / 141,714 = & 187other wordsabout
sevenReighths of the expotttase jobs attracted by economic development subsidies represent
reductions in expoitbase jobs for other states.

These estimates arend6t a complete picture of
because jos created in expeliase businesses by economic development subsidies will result in
multiplier effects that increase employment in other businesses. We would expect national
multiplier effects of a boost to expdrase businesses to be greater thae stattiplier effects.

National multipliers exceed state multipliers because some suppliers to-kapeusinesses

will be located in other states, and some of the expansion in consumer demand will increase sales
and production of firms located in othstates.

Because of multiplier effects, the costs of creating a job in a state through economic development
subsidies is given by 19,44B4s, whereMsiis the state multiplier. The costs of creating a job
nationally through economic development subsidiecomes $141,714n, whereMn is the

national multiplier. Therefore, the ratio of the jobs created in the state from economic
development subsidies to the jobs created nationally becomes (18445(141,714 Mn) =

0.137H Mn/ Ms.

Estimates fom the REMI model for Michigan suggest that the average ratio of national to state
multipliers Mn/ Ms) is 1.407, that is the national multiplier is 41% greater than the state

% The number of state expdrase jobs craad by an economic development subsidy®isfls= S/ 19,445. The
number of jobgreatedhationally in exporbase industries by this subsidylis= S/ 141,714. ThereforeJn/Js=
19,445/ 141,714,
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multiplier. As a result, the ratio of the jobs created in the nation by dmoegc development
subsidy, to jobs created in the state is equal to 0.193 (= B.13407). Therefore,
approximately foufifths of the jobs created by economic development subsidies result in
reduced jobs elsewhere, and only -ifth represent a nehcrease in national jobs.

In addition, to go to national effects from state effects, we need to include effects on persons who
move out of the state. Therefore, the true national effects of economic development subsidies
should be calculated as 19.3%about ondifth, of the effects that would have occurred in a

state if there was no cmigration, which will be somewhat greater than-fifte of the state

effects with migration.

The resulting calculation of the national effects of economic develdmsubagidies results in the
estimate that the ratio of the present value of the national earnings effects to the present value of
the economic development subsidies is 0.65. This is considerably below the ratio from the
typical stateo.gSepTablespecti ve, of 3. 14
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Appendix B: Methodology for Estimating the Effects of
Universal Preschodl

The universal preschool program (universatirelergarten, or UPK) being analyzed has the
characteristics assumed in the study laydfy and Bigelow (2005). These include:
e Although the program is universally available for free for ajeérolds, only 70% of all
4-yearolds end up participating in the program.

e The program operates for 3 hours per day for 175 days per year foeami@yall
participants. This design is similar to the Chicago Child Parent Center (CPC) program.

e Following Karoly and Bigelow, the gross cost of the program pgratold participant is
$5,856, in year 2004 dollars. After considering cost savingsioent public spending
for preschool, the net cost of the new program is $4,234 per participant.

¢ Inthe baseline estimates, the effects of the program on patrticipants are largely based on
evaluations of the CPC program. However, | use the assumptiaray and Bigelow
that effects per participant in a universal preschool program are only 23% of the effects
per participant of the CPC pr ogincame. The C
families who otherwise would not have been in any preschoolseléfects should be
scaled down if preschoed effects are lower for more affluent families, because free
universal preschool will include many middle and upper income participants. In addition,
uni ver sal preschool 6s nparts wad otherwide svould havel be
participated in preschodf.

There are four ways in which UPKI might increase the employment and earnings of state
residents. Only one of those four ways leads to large effects. However, before exploring this
way in more deail, | will explain each of the four ways:

1. Balanced budget multiplier effects First, there are mnstimulative effects on demaor

goods and services produced in the state, and thereby on labor demand in the state, due to
spending more state gawenent dollars on preschool education, even wherspetding is

financed by increased taxes. These stimulative effects would be similar for any type of increased
state spending financed by higher state taxes.

The stimulative effect on the economy ofeaqualsized increase in government spending and
taxes is commonly presented in introductory m
multiplier.o The intuition for the demand eff

%9 This Appendix modifies the discussion in Bar@006b), which in turn is based on the full report in Bartik
(2006a). Dollar figures in this Appendix are given in 2004 dollars.

“°The 23% comes from estimates of the proportion of participants from various income groups, the
proportion who otherwise woulde in private or public preschool, and assumptions about how benefits of universal
preschool vary with income and default preschool enrollment. See Karoly and Bigelow (2005) or Bartik (2006a).
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follows: State governent spending directly increases final demand for goods and services sold
in the state by the same dollar amount as the spending. In contrast, only a portion of the
increased state taxes reduces final demand for goods and services sold in the stagestageaus
residents also accommodate the increased taxes by reduced savings, and reduced spending on
goods and services that they purchaseobstate or ofine. Similar arguments are made in
introductory macoeconomics courses for why balanced budgetses in federal spending and
taxes will stimulate the national economy.

In the simplest regional economic models, a balanced budget increase in state spending and taxes
increases state production by the same amount. The indirect multiplier effeesruirédased

state spending, as this spending leads to increased production, increased incomes of state
residents, and increased respending, will in a simple model exactly offset the negative effects of
the increased state taxes. All that remains is thalimcrease in state spending, which will be
matched by an increase in state production. More complex models allow for the propensity to
respend on state goods and services to differ between those whose incomes are affected by state
spending versus gtataxes.

Using the REMI regional econometric model, a walbwn and weklrespected model (Treyz

1993), | estimate that the balanced budget multiplier effects of greater state government spending
on preschool will increase earnings of state residgntspresent value of $0.04, per dollar spent

on preschool educatid.

2. Parental labor supply effects.Second, there are tleeonomic development effects of the
increased labor supply of parents dughfreechild care provided by UPK, for part dfa day

and part of the year. These effects depend upon how parental labor supply responds to (partially)
free child care, and how in turn job creation in a state responds to the increase in labor supply.

| assume, based on previous research, that ther@gation response is about tiinirds of the

shock to labor supply (Bartik 2001, 2006a). However, the labor supply effects of this partially
free child care will be limited, for two reasons. First, many of the parents whose children
participate in preshool already work. Second, the child care provided by UPK is limited in the
number of hours and days offered.

Based on the research literature on labor supply effects of child care prices, | estimate that for
every dollar invested in UPK, real earniragjsstate residents will increase, due to parental labor
supply effects, by a present value of $0.05. For details on this calculation, see Bartik (2006a),
which in turn is based on Blau and Hagy (1998) and Anderson and Levine (2000).

3. Participant and peer effects (summary) Third,there are economic developmeffiiects of
UPK due to preschoet effects on increasing the future employability and productivity of
participants, which wil i ncrease parlmicipant

“1 As detailed in Bartik (2006a), these estimates are basedoe Upj ohn I nstitutedés REM
state of Michigan. The magnitude of the balanced budget multiplier effects should be similar in different states, as
the extent of leakages to enf-state spending has offsetting effects on spending effectaamdfécts.
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addition, because preschool participants fare bettef i2 kkducation, the school atmosphere in
K112 schools will improve, which improves achievement for all students, including peers of the
preschool participants. These peer effects also improuwsefatnployment rates and earnings
rates.

| will go into more detail on these participant and peer effects later on in this Appendix. For
now, | simply note that | estimate that for every dollar invested in UPK, these participant and
peer effects increaghe present value of future earnings by $2.65.

4. Social productivity effects of education Fourth, there are effects that occur because
preschool 6s effects in increasing education
economy, and theby attract new business activity. There is evidence that local economies with
a moreeducated population have higher employment growth (Glaeser and Saiz 2003). In
addition, there is evidence that an uanldbisvi d
own education, but also by the average education level in the local economy (Moretti 2003). A
plausible interpretation of these effects is that higher average education levels allow businesses
to use more advanced technologies and production methods

However, the empirical evidence suggests that these productivity effects on the overall economy
of average education levels are mainly related to the percentage of college graduates in the local
economy, not the percentage with lesser credentials sughigh school diploma (Moretti

2003). Furthermore, the evidence is that preschool education, although it has large effects on
high school graduation rates, does not substantially affect college graduation rates (Schweinhart
et al. 2005).

Therefore, th effects of preschool education on economic development by affecting overall
social productivity are modest. Using estimates of preschool effects on college graduation, and
estimates of how college graduation rates affects affect employment growtmdteghat for

every dollar invested in UPK, the present value of real earnings increases, due to social
productivity effects, by $0.04 (Bartik 2006).

Summary of preschool effects

Therefore, the total effect of UPK on economic development, per doliested, is to increase

the present value of real earnings by $2.78. Of the $2.78 total, $2.65 is due to effects on the
future earnings of preschool participants and their peers. Therefore, these participant and peer
effects are worth going into in sometdil, which | will do next.

Participant and peer effects (more detail)

What are the mechanisms by which UPK causes higher future earnings for preschool
participants and their peers? How do | estimate the magnitude of these effects?
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First, the coseffectiveness of preschool spending depends upon the costs per participant. |
assume, as mentioned before, that the net costs of UPK per participant, after allowing for current
preschool spending, will be $4,234.

Second, as mentioned before, we need to sial® the effects of preschool from the effects we
would expect for an exclusively leimcome group of 4/earolds who otherwise would not have
participated in preschool . The best studies
program and th€PC program, which served lemwcome patrticipants, and evaluated effects
compared to a control group that did not participate in preschool. We need to use these high
guality studies, but scale down estimated effects per participant for a UPK prograviil that

include many middle and upper income patrticipants, and many participants who would have

been in preschool without the universal program.

For the baseline estimates, | follow Karoly and Bigelow (2005) and assume that the effects per
participant are dy 23 percent of the effects that would be obtained for a preschool program that
exclusively served lovincome participants who otherwise would not have participated in
preschool.

Third, preschool will in part increase future employment rates and earategdy increasing
educational attainment of participants. | use data from the CPC program to estimate the effects
on educational attainment through age 19 (Reynolds et al. 2002). | use estimates from the Perry
Preschool program for later ages, scaledn to allow for the somewhat lower effects at

younger ages of the CPC program versus Perry Preschool, to estimate the effects at later ages on
educational attainment (Bartik 2006a; Schweinhart et al. 2005). | then use data from the Current
Population Stvey, Outgoing Rotation Group, to estimate how changes in educational attainment
affect employment rates and wage rates at different ages.

Fourth, there is strong evidence from the Per
employment rates willgup more than would be predicted based on the effects of preschool on
educational attainment. Presumably, this reflects more intangible effects of preschool on various
soft skills and character traits of participants. | use estimates from the Pentydeiggogram

to estimate this extra employment rate effect of preschool participation.

Fifth, there is an adjustment to reduce effects by the percentage of preschool participants who
move out of state, as we only want to count effects on employmesiaradesarnings rates of

state residents in these estimates from a state perspective. | base this downward adjustment for
out-migration on data from the Panel Survey of Income Dynamics on how many individuals
remain at different ages in the state they iivat age 4, and data from the U.S. Census on how
many persons at various ages still live in their state of birth.

Sixth, there is a downwards adjustment to account for preschool participants who die. | estimate
this based on National Center for HealthtiStics mortality tables.

Seventh, there is an upwards adjustment to account for effects of UPK in improving the
effectiveness of K12 education for the peers of the preschoolers. Based on evidence from
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Hanushek et al. (2003) and Hoxby (2000) for hoeatgr achievement of one student affects his

or her peers in the same class, these peer effects are assumed to be a little over half of the direct

effects on participants (Bartik 2006a).

Eighth, there is a downwards adjustment to account for the dispateffiects of shocks that
increase labor supply. It should be understood that preschool education is an increase in the
guantity and quality of employable, higher skill labor available in the labor market. This
increase in the quantity and quality dbds supply does nothing directly to increase employment
rates and earning rates. Rather, this increase in the quantity and quality of labor supply will
induce an increase in labor demand, in part by the availability of more unemployed labor of high
quality, which makes it easier to fill vacancies, and possibly also by some downward adjustment
of wages. From the research evidence, as reviewed in Bartik (2001), there are some
displacement effects, but very modest or negligible effects in reducing wagesunie, based

on the relevant empirical estimates reviewed in Bartik (2001), that the increase in labor demand
will be about twethirds of the increase in labor supply of preschool participants and their peers.

These various factors can be multiplied tbge to yield estimated effects of UPK on the
employment and earnings of each cohort of preschool participants and their peers for each year
of their lives. The longun effects of UPK are then derived by adding up these effects over all
cohorts.

TablesAl and A2 add up all these effects of UPK on the employment and earnings of state

residents, and present estimates for the perc

earnings of an ongoing UPK program started in 2009. Effects are broken dowhéiter they

are caused by simply spending more money, effects on parents of participants, or all direct and
indirect effects of the greater human capital of participants (including peer effects in school, and
social productivity effects of more collegeaguates in the state). For comparison, the tables also

show effects for a business subsidy program of the same costs as the UPK program. These tables
are the basis for Figures 1 and 2 in the repo

To estimate UPKs effects from a national pergpwe, Iree st i mat e preschool 6s

the assumption of zero entigration. This corresponds to including all the earnings effects on
outmigrants. The present value of the earnings effects of preschool, per dollar invested,
increase from $2.7® $3.79. The $1.01 of preschool benefits accruing testate residents
could justify some federal subsidy fdaate investments in preschool.
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Appendix C: Methodology and Additional Results for the
New Simulations Completed for this Paper

Introduction

This Appendix describes the assumptions made to perform the new simulations described in this
paper, and these assumptions6é basis in either
some additional results for the paper. | consider in turn ebthree early childhood programs:

the Abecedarian Program, the Nurse Family Partnership (NFP) Program, and th«Rédent

Home Program (PCHP). | then consider the calculations reported in the text for how the

uni ver sal pr es c h o @dtstopcosorafio is affécted by the creationgoban e f f
Abecedarian style program.

Each program is assumed to start in 2009, and to continue forever. Each simulated program is
scaled to operate at dAfull scal egranalms a fAt ar ge
sufficient resources to serve everyone who is a member of the disadvantaged targeted group, but
the programs are not scaled up to serve everyone. This approach allows us to easily use each
programbés research on t gpealeestimatesths effects ofthe e pr og
program on some type of disadvantaged population.

Because fulscale for each program requires quite different costs, each early childhood program

is compared with a business subsidy program of the same presemifvadsés as that program,

or three different scales of ongoing business subsidies. The early childhood programs can be
compared in two ways: in terms of effects per dollar, by looking at the present value of earnings
effects relative to the presentvamd each programdéds costs; in ter
measured by the net present value of the difference between program earnings effects and

program costs.

The simulations seek to estimate the effects
which we take to be an increase in the employment rates or earnings per person of state residents
who stay in the state after the program. These increases in employment or earnings per person
are described as increases in jobs or earnings created in thénsta¢estate models,-Amigrants

or outmigrants are not considered, either positively or negatively. That is, a participant whose
earnings or employment is increased because of the program, but who leaves the state, is not
counted; an employed individuaho leaves the state because of the program is not counted; an
individual who moves into the state and obtains a job is not counted. In models that take a
national perspective, we consider what happens to everg@amployment or earnings. This is
implemented by assuming there is no-onigration or inmigration.

Each program potentially has effects through similar mechanisms. First, there are the effects of
increasing both taxes and spending in a state. Second, there are the effects through the
employment and earnings of the parents of the child participants, principally the mothers of the
child participants. Third, there are effects through the employment and earnings of the child
participants when they become adults. In turn, each of these tramsmmesthanisms may affect

Partnership for AmepRapeciads ECc



other state residents through spillover effects: the Keynesian multiplier; the displacement by
participants or their parents of other state residents from jobs or earnings; positive spillover
effects of higher human capital in sci®or the labor market.

Estimated program effects are based on the best research evidence available. Point estimates are
used even when the estimated effect is not statistically significant. | note below when the
estimates are based on empirical redhlis are not statistically significant at conventional

l evel s. | use the terminology fAstatistically
95% confidence level for a twiail test (e.g., probability of result of this magnitude occurring by
chance in this sample is | ess than 5%); fAmarg

not significant at the 95% level for a tv@il test, but are statistically significant at the 90% level

(e.g., probability of result of this magnitudecacring by chance in this sample is less than 10%

but more than 5%); and ficlose to being statis
probability of occurring by chance of more than 0.10 but less than 0.15.

All of these programs are imbeddedlire same hypothetical future U.S. economy. As was
assumed in my previous paper on the economic development effects of preschool (Bartik
(2006a), and consistent with various research onteng growth trends in the U.S. economy,

both employment and poptilan are assumed to grow at 0.3% annually, and real wages are
assumed to grow at 1.2% annually. In addition, under the assumption that the main cost of
running these programs is labor costs, the annual cost per participant of each program is assumed
to inaease with the real wage rate at 1.2% annually. The baseline size of the economy is derived
by using 2006 figures from the Regional Economic Information System on total wage and salary
employment in the U.S. (availabdéhttp://www.bea.gov/regional/spj/and using 2004 figures

from the Current Population Surv€utgoing Rotation Group on average hourly wages, with

both these figures updated to 2009 based on the assumed growth trends.

The actual calculations used treat the entire U.S. as if it is oee\stdt outmigration trends

similar to the average U.S. state. The presented numbers then scale the employment and earnings
effects as a percentage of this imaginary4.$.z e fist ate, 0 or <cal cul at e
effects relative to the presaralue of costs. These scaled effects will be accurate for the typical

U.S. state.

All prices are arbitrarily measured in 2007 prices, with 2007 prices derived by using the
Consumer Price IndeResearch Series (available from the U.S. Bureau of LabtistBts at
http://www.bls.gov/cpi/cpiurs1978 2006.pdind assuming prices increased at the same rate
from 2006 to 2007 that they did from 2005 to 2006.

All calculations are carried out in Excel spreadsheets. | first model the effects for one ndhort a
everyone affected by that cohort. | then model the effects on each subsequent cohort; these
effects will be similar to the effects on the first cohort, but will occur later, and will be altered by
increased population size, costs per person, and eargfifegts as the U.S. economy grows over
time. The effects of each program in a hypothetical state in a given year are the sum over all
cohort members still alive and living in that state in that year.
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To make the simulations manageable, simulationsxgiecely carried out from 2009 until

2088, which is the year the original child participants in the Abecedarian and NFP programs are

79, and the original child participants in PC
generally stabilized as percentage of total employment and total earnings. Present value

calculations use this stability to project forward the present value of earnings beyond 2088.

Each description of simulation procedures below considers for each program the followsng area
participants and costs in a fidtale program; effects on moms and associated effects; effects on
child participants and associated effects; total effects. For each program, the balanced budget
multiplier effects of the program are estimated in theeseaty, by scaling the effects found for
universal preschool education in Bartik (2006a) by the pattern of spending for this particular
program. Programs that are phased in over time are modeled by considering the spending for
each phase separately, andiagdogether the effects of each phase.

For all three programs, simulations of effects on a given cohort of parents or former child
participants use similar methods for measuring the number of surviving members of the cohort
who remain in the state. Suval rates are measured using 2003 data from the National Center

for Health Statistics on the expected survival rates of black men and black women from birth to
age 79. (Excel spreadsheet versions of these data are available as Tables 8 and 9 at
ftp://ftp.cdc.gov/pub/Health_Statistics/NCHS/Publications/NVSR/54 _14/.) Survival rates for

black men and women are used because these programs serve a disadvantaged clientele that in
most cases is predominantly black.

The proportion that remain in the state is meagiy using tabulations from the Public Use
Microdata Samples of the 2000 Census on the proportions of individuals who live in their state
of birth at various ages. Investigations in the previous study (Bartik 2006a), and some empirical
work done for thistudy, suggest that changes in the proportion of individuals living in their

birth state may provide reasonable estimates efrogtation of individuals from a given state at
various ages. These investigations were based on comparing panel data éxodetioe Panel
Survey on Income Dynamics to data from the 2000 PUMS. | compared PSID estimates of the
proportion of persons living in the same state abe@geat agg to ratios calculated from the

2000 PUMS for the proportion of persons living in theith state at agedivided by the

proportion of persons living in their birth state at §ge

For the mothers of program participants, | estimate the proportion of mothers remaining as of age
X in the state in which the program was delivered as the rmgasured using the 2000 PUMS,

of the proportion of persons living in their birth state at>agethe proportion of persons living

in their birth state at the mean age of program mothers at the onset of the program. For the
former child participants, éstimate the proportion remaining as of agethe state as the

PUMS ratio of the proportion living in their birth state as of aggethe proportion living in their

birth state when they entered the program (age O for Abecedarian, after birth fageFPfor

PCHP).

For child participants, the PUMS proportions living in the birth state are measured using data on
black men and women. The rationale is the same as using survival rates for blacks: these
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programs serve a disadvantaged clientele thabst ocases is predominantly Afric&merican.

For the mothers of participants, the PUMS proportions living in their birth state is measured

using data for black unmarried women. Data on black unmarried women are used because these
programs generally serahildren from singleparent families.

The estimated effects on the employment rates and earnings rates of former child participants,
and of mothers of participants, are sometimes in part projected using estimated effects on
educational attainment. For $uestimates, | use pooled data from the Current Population
SurveyBOutgoing Rotation Group from 2002 to 2006, with all wages measured in 2007 dollars.
For former child participants, | calculate employment rates, wage rates, and average weekly
hours for blak males and black females for all ages from age 18 to age 79. For mothers of
participants, | calculate employment rates, wage rates, and average weekly hours for black
unmarried females for all ages from age 18 to age 79. Various educational breakdthess of
groups are used depending upon what data on educational attainment are available for mothers or
former child participants for a particular program. As was argued before, data on black men,
black women, and black unmarried women provide a reasongiexamation to the groups

that will be served by these three programs.

The initial measured CRSRG employment rates, wage rates, and average weekly hours are
only measured using namputed data. For workers paid by the hour, | use hourly wages. For
other workers, | measure wages as usual weekly earnings divided by usual weekly hours, where
available. For workers whose usual weekly hours vary, | use actual weekly hours the previous
week. For workers whose usual weekly earnings areadpd, earnings arestimated by

multiplying the topcode by 1.4. Wage observations are treated as outliers and dropped if the real
wage is less than $2 per hour or more than $200 per hour in 2004 dollars, deflated using the
Consumer Price Index research series producekeby.S. Bureau of Labor Statistics. (As the
reader might suspect, | have processed such data using identical procedures for previous
projects.)

Using these data, | first calculate weighted means using person weights for average employment
rates, wageates, and weekly hours for all ages from 18 to 79 for these groups (black men, black
women, and black unmarried women, broken down by various measures of educational
attainment that vary by program). To smooth the changes in these variables with ageet do

of regressions in which the initial estimates for each variable and group are regressed on a
quartic in age. The fitted values from these regressions, which change smoothly with age, are
then used to estimate how changes in educational attainmeaharnige employment rates,

wage rates, and weekly work hours (and hence earnings) over time.

Abecedarian Program
Scale
The simulations use assumptions from Ludwig and Sawhill (2007) about the national number of

participants in an appropriately target&oecedarian program, the gross annual cost of the
program per participant in 2007 dollars, and the net annual costs after allowing for reduced costs

Partnership for AmpRagpeb@d ds Ec



for other day care program. Their assumptions are that an Abecedarian program would have
615,000 nationgparticipants in 2007, cost $16,600 in 2007 dollars per participant per year, and
would have 21.6% of its gross costs offset by reductions in spending on other child care and
preschool programs. The Abecedarian program provides freeghaghy child carédrom birth

to age 5. The resulting program has a gross present value for the initial 2009 cohort of $50.7
billion (in 2007 dollars), and a net present value of $39.8 billion. These net costs per cohort are
over twice those of the universal preschool prograodeled in Bartik (2006a). These costs

grow over time for subsequent cohorts based on assumed trends in population growth and real
wage growth.

Effects of Free HighrQuality Child Care for First Five Years on Employment Rates
and Earnings of Mothers, and Subsequent Effects on a State Economy

| initially approximate the employment rate and earnings effects per mother using the research
evidence on the effects of free child care and increased education of mothers. | then refine these
estimates using diot evidence from the Abecedarian Program on the employment rate and
earnings effects of mothers at different points in time.

Based on research on the effects of child car
and Hagy 1998; Anderson and Le®iR000; this evidence is reviewed by Bartik 2006a, p.41 and
footnote 18), | initially assume free child care will increase employment rates by 0.20 during the
five year life of the program. In addition, | project changes in employment rates and earnings
rates based on Abecedarian program information that postsecondary education of mothers
increases due to the program, with an eventual increase 15 years after the program began from
34% attending postecondary among the control group to 52% for the treatgneap (Ramey

et al. 2000). (This difference is almost but not quite statistically significant at normal significance
levels, with a4statistic for the difference of 1.66, and a probability of 0.102.) | do initial

estimates of how this postsecondary edion increase will affect employment rates, wage rates
and weekly work hours of mothers using GBRBG data on how the employment rates, wage

rates, and weekly work hours of black unmarried mothers differ between those with and without
some postsecondargcation, as outlined above. For these simulations, | assume all the mothers
have the program mean initial age of 20.

However, this initial increase in employment experience due to the free child care should
increase subsequent employment and wage rathe mothers. To measure this increment to
employment rates, | use information from the program research (Ramey et al. 2000) that the
employment rate of moms after 15 years increased by 10 points, which is 6.4 points greater than
predicted by their incra in educational attainment. (This difference of 10 points is statistically
insignificant at conventional levels, with-atatistic of 1.11 and a probability of 0.274). | assume
this extra employment rate increment applies throughout the work caréesefwomen. This is

not an unreasonable increase in work given th
their initial employment rate by 20 points for five consecutive years, and previous research
suggests substantial persistent effects of ennpémy experience on subsequent work,

particularly on lowincome workers (Bartik 2001).
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To measure the increment in wage rates, | see what additional increase in wage rates would be
needed to match the earnings increases for mothers 21 years after giagrdinat are reported

in Masse (2002, p. 208; the reported probability level is 0.06). It turns out that these earnings
increases can be matched if we assume that the extra work experience, beyond what is predicted
by education, has an effect on the tdgvage of 0.0274 per year of work experience for the first

10 years of work experience. Because these women obtain a little more than a year of additional
work experience from age 20 to age 29, the natural log of their wage eventually is assumed to
increae by 0.0343 beyond what would be predicted based on their increaseseqmslary
education alone. This return to work experience is not unusually high. The research of Gladden
and Taber (2000) suggests a return to actual work experience of black donmgntheir early
careers of an increase of 0.0535 in the In(wage) per year of work experience.

The number of mothers affected by this intervention will be less than the number of child
participants, as a fufledged Abecedarian program will have mpiké children agesi@ per

mother. Calculations | made from the CBRG suggest that among unmarried black mothers
with any child less than age 5, the mean number of children less than age 5 is 1.27. The initial
number of mothers in the state goes down tiveg due to mortality and outmigration, and these
declines are modeled as described in the introduction.

Using these calculations, the gross effect on the number of jobs in a state is derived by
multiplying the numbers of mothers who will survive and/stethe state by the employment

rate effect per mother. The gross effect on earnings in the state is derived by multiplying the
number of mothers staying in the state by the annual earnings effect per mother, which in turn is
calculated based on effects employment rates, wage rates, and weekly hours per mother.
These initial gross effects are then adjusted to account for displacement. | assume, based on
Bartik (2001) that the labor market is such that a shock that increases labor supply will have one
third of its effect offset by displacement of other workers from jobs; in other words, the net effect
on total state employment and earnings is onlytiwals of the gross effect for the mothers.

As with my previous study of the economic development effetpreschool, | also allow for

spill over effects of increases in the percent
employment growth and wage rates. The magnitude of these effects is discussed in Bartik
(2006a), and is based on the reseafdBlaeser and Saiz (2003) and Moretti (2003). Based on

my tabulations of CR®RG data on black unmarried women ages 25 and over, | assume that
36.2% of the additional women who get some postsecondary education due to the Abecedarian
program will eventuallyget a BA. The number of additional college graduates per cohort due to

t he Abecedarian programoés effects on mothers
number of additional college graduates per cohort in the preschool program consideré# in Bar
(2006a). However, these additional college graduates will be added to the state economy about
20 years earlier, as the college graduates stem from effects on mothers rather than child
participants. Therefore, | calculate the social spillover effe@saébecedarian mothers getting
college degrees as being 1.61 times the 20 years later social spillover effects estimated in Bartik
(20064a).
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Ef fects of Five Years of High Quality Chil
Employment Rates and Earningsand Associated Effects on State Economy

| seek to model effects on the employment rates and earnings of former child participants in the
Abecedarian program when they are ages 19 to 79 (labor supply effects prior to age 19 or after
age 79 are ignored)ukse both estimated effects of this program on educational attainment and
directly measured effects on employment rates.

| use data from Massebs (2002) dissertation t
education as of age 21 to effects onfthal educational attainment of males and females. (My
chi-squared tests using the Masse data show that the estimated differences between the
educational distributions of the program versus control group of women have a probability of
0.103, which is almadut not quite statistically significantly different at normal levels of

statistical significance. CHéquared tests show that the differences between the educational
distributions of program versus control group men have a probability of 0.208, whih is

statistically significant at normal levels of statistical significance. On the other hand, some of the
educational attainment distributions do differ significantly between the program and control
groups. For example, the proportion enrolled in BA protg at age 21 is statistically

significantly higher for women in the program group than in the control group, witatidtic

of 2.21 and a probability of 0.034. The proportion of men enrolled in BA programs at age 21 is
marginally statistically signiGantly higher for men in the program than men in the control
group,withatst ati stic of 1.92 and a probability of
effects on educational attainment will be translated into effects on employment rates and

earnngs by using tabulations from the GRIRG on how employment rates, wage rates and

weekly hours of black men and women vary with educational attainment for each year of age

from ages 19 to 79, as outlined in the Appendix introduction. For ages 19 thugin®/ use

t he Abecedarian programodés effects on high sch
higher to infer initial effects on employment rates, wages, and weekly hours. For ages 23 through
79, | define educational attainment based on therfauvally exclusive and exhaustive

categories of high school dropout, high school graduate but no higher degree, AA degree but no
higher degree, and BA degree or higher degree.

However, based on Campbell et al .eGedarign2002) r e
program, it appears that the programbés effect

about 12 rate points higher than would be pre
educational attainment. (The observed employment rate difeseri@ge 31 have statistic of

1.46, which has a probability of 0.147, which is close to but not quite statistically significant at

normal significance levels. However, the proportion of program individuals employed in more

skilled jobs, out of the tat program sample, is significantly greater than the proportion of

individuals in the control group holding skilled jobs, withstdtistic of 2.53 and a probability of

0.0126.) This result is consistent with previous research on the Perry Preschmarhpicy

shows that this program has much greater effects on employment rates than would be predicted

by only looking at effects on educational attainment (see discussion in Bartik 2006a, p. 48 and

Table 11). Based on the Perry Preschool results, lassumat t he Abecedarian p
empl oyment rate effecto of 12 points di minish
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employment rate effect is assumed to be the same percentage of the control group mean
employment rate as it is at age 27.

The estimated effects on gross employment and earnings of former child participants in
Abecedarian is then modeled by multiplying the employment rate effects and earnings effects per
participant by the estimated number of participants surviving and stayihg state. These

gross estimates are then modified to allow for peer effects during school and displacement
effects in the labor market. | assume that the increase in the quantity and quality of labor supply
effects of on child participants in the Aleelarian program corresponds to a similar sized

increase in their performance during school. As described in Bartik (2006a, pp) 5uch

peer effects are estimated, based on research on school production functions by Hanushek et al.
(2003) and Hoxby (210D), to be 0.54 times as great as the effects on the child participants. |
assume that these peer effects in school will correspond to similar sized increases in the labor
supply quantity and quality of peers during adulthood. This means that the geass eff the
employment and earnings of former child participants in the Abecedarian program must be
multiplied by 1.54 to include extra employment and earnings of peers.

However, these gross effects on former child participants and peers will alsarrssuafte

displacement in the labor market. As described above and in Bartik (2006a), | assume that
because of displacement, the net effects on employment rates and earnings rates in the state labor
market will only be twethirds of the gross effects. Pedfects and displacement effects roughly

offset each other, which is happenstance rather than an inevitability.

Finally, | also allow for social spillover effects of the increasing number of former child

participants who are college graduates, and tleetsfof a higher percentage of college

graduates on state economic growth. Based on the numbers, the estimated effect of the
Abecedarian program on the number of former child participants who become college graduates

is about 3.9 times the effects of thawersal preschool program considered in Bartik (2006a) on

coll ege graduates. (Why is there such a | arge
coll ege graduates is relatively high, and the
graduatess surprisingly low given its effects on high school graduates. Furthermore, the

universal program modeled in Bartik (2006a) is assumed to have only half the impact on high

ri sk participants as was true forthaRRerry.y, Dbase
Finally, the effects per universal participant are assumed to be only 23% of the effects on high

risk participants.) Therefore, this social spillover effect is modeled by simply multiplying the

spillover effects estimated in Bartik by 3.9.

Total Effects

The total effects on the state economy associated with each yearly cohort -aicaltull

Abecedarian program are then calculated by summing for each year these three categories of
effects: balanced budget multiplier effects, effects on eretbf participants, effects on former

child participants. The effects for an ongoing program are then calculated for each year by
summing effects over all cohorts in the state. These calculations allow for population growth and
real wage growth over time.
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The resulting effects on jobs creation and earnings creation, as a percentage of the state
economy, are shown in Tables C1 and C2, for each year from 2009 to 2088 fescaltll

Abecedarian program begun in 2009 and continued at full scale for théhgedrs. Table C2

also includes the present value of earnings per present value dollar of net program costs. All
these tables break down the Abecedarian progr
balanced budget effects, effects via effects on ersttand effects via effects on former child
participants. The estimated present value effects per dollar of costs are somewhat less than the
benefit cost ratios reported in Barnett and Masse (2007). This is in part because their analysis is a
complete beefit cost evaluation counting benefits other than earnings effects. In addition, there
are numerous detailed differences in assumptions about earnings effects, how earnings evolve
over time, etc.

Nurse Family Partnership Program (NFP Program)
Scale

My estimates of the size and costs of asglile NFP program are based on Isaacs (2007). She
estimates that a fuicale NFP program would have had 367,000 participants in 2004, based on
the assumption that there would have been 75% participation indtp&am among firstime

mothers with family income below 185% of the poverty line. She also reports estimates that
imply that the costs in 2007 dollars of the NFP program would be $10,189 per participant. These
program costs are divided among three ydaassume that the annual costs are-thirel of the

total costs (the first year is the half year before the birth, but the number of visits per month is
higher then, and presumably the program has somesaists). Using these numbers, | project

that in2007 dollars a NFP program would have a total present value of costs for an annual cohort
starting in 2009 of $3.7 billion. These costs are less thatenrtie of the net costs per cohort of

a full-scale Abecedarian program, and aboutfiftie of the coss of a universal preschool

program.

Effects of 2.5 Years of Nurse Visiting on Employment and Earnings of Mothers, and
Associated Effects

The effects of the NFP Program have been studied in three different experimental studies of the
program, first in Enira, then in Memphis and Denver. For effects on employment and earnings

of mothers, | largely rely on the results from Memphis and Denver. This is important as the
effects on mothersd empl oyment appearand o be |
Denver sites. Where the Memphis and Denver results overlap, average effects across these two
sites are used. (The Elmira results that are most relevant to this paper are in Olds et al. 1997 and
Olds et al. 1998. The Memphis results that are mostaetdwo this paper are in Kitzman et al.

2000, and Olds et al. 2004a. The Denver results that are most relevant to this paper are in Olds et
al. 2004b.)

I n examining effects on mothersdé employment a
and Memis results than on the Elmira results because the Elmira program took place prior to
welfare reform in a state with relatively liberal welfare laws. Because it is thought that some of
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the effects of the NFP program take place because the program ratchsmsguent pregnancies,

which in turn may affect welfare usage and employment incentives, the effects of the program on
mot her s6 empl oyment araadpbsiwvélfareé rgform. &stirdatetl éffects gr e a
per mother are based both on effectthefprogram on educational attainment, and direct
measures of effects on mothersodé employment r a
average the NFP Program has slight effects on educational attainment, increasing the high school
graduation rate b$.25 points from 71% to 74.25%.(Neither estimated change in the graduation

rate is close to being statistically significant, with the Memphis results in Olds et al. 2004a,

having a probability of 0.54, and the Denver results in Olds et al. 2004b, hgwioadility of

0.35). These effects on educational attainment, along with data from thR@RB8Sare used to

make an initial estimate of the effects of the NFP Program on the employment rate, wage rate

and weekly hours of NFP mothers for all ages froml#y® age 79. (I assume that all NFP

mothers are age 19, which is the average age of NFP mothers at program onset across the three
study sites.)

In addition, the information from these three studies suggests that the NFP program may have
some extra effeston employment rates of NFP mothers above and beyond the effects predicted

by the programés small effects on educational
Denver (Olds et al. 2004a) results suggest an increase of 1 month in employmenhauring t
period from 24 months to 48 months after the
both statistically insignificant, with the Denver employment differences between program and
control groups having a probability of 0.22, and the Memphidampent differences having a
probability of 0.24.) The Elmira results (Olds et al. 1997) suggest an additional 16 months of

empl oyment during the period from birth up to
et al. 2004a) suggest no such lang effect. (For the Elmira results, | focus on the results for

the lonrSES unmarried sample, which is similar in its composition to program participants at the
Memphis and Denver sites, and is similar to the group targeted in tsedigl program

consideed in the current paper. The reported confidence interval suggests a probability of 0.13,
which is close to being marginally statistically significant.)

Based on the Memphis and Denver results, | as
by 1/24 = 0.043 when the child is ages 2 and 3. At age 4 and beyond, | assume no subsequent

boost to employment beyond what would be predicted based on the change in education. This
discounts the Elmira results, because they are contradicted by the Mempkss Iraaw for

the extra employment experience at ages 2 and
assume that an extra year of actual work experience increases the natural log of subsequent

wages by 0.0274, which is what was derived aboveéhniothers in the Abecedarian program.

This appears to be a conservative estimate of likely returns to actual experience.

Gross effects of the NFP program on the total employment and earnings of NFP mothers who
stay in the state are calculated for eaahoct by multiplying the employment rate effects and
earnings effects per NFP mother times the estimated number of remaining NFP mothers. Total
gross effects are then summed over all cohorts. Net effects are derived by assuming a
displacement effect of ortird, which means net effects on state employment and earning are
two-thirds of the gross effects.
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Finally, we calculate social spillover effects of the extra education of NFP mothers. Based on the
proportion of black women ages 25 and over who havgladthool degree, versus the

proportion who have a BA degree, | assume that aboutoomth of black women who obtain a

high school degree will obtain a BA degree (Digest of Education Statistics, 2006, Table 8,
available ahttp://nces.ed.gov/programsgeist/d06/tables/dt06 _008.aspherefore about one

fourth of the extra 3.25 percent of NFP mothers who obtain a high school degree because of the
NFP program are assumed to obtain a BA degree. The resulting estimates suggest that the NFP
program will incease the number of NFP mothers per cohort who are college graduates by about
0.14 times the effects per cohort on college graduates of the preschool program considered in
Bartik (2006a). However, these effects occur about 20 years earlier, as theseedfemts

mothers rather than former child participants. Therefore these spillover effects are calculated by
multiplying the spillover effects of 20 years later in Bartik (2006a) by 0.14.

Effects of Nurse Visiting on Employment and Earnings of Former Child
Participants, and Associated Effects

Studies of the NFP program have had little data on the later employment and earnings of former
NFP children. Two types of data allow some projection of future effects on employment and
earnings of former child partjgants. The first type of data is estimates of how the NFP

Memphis program affected reading and math scores at age 6. The second type of data is
estimates from the NFP Elmira program on how the NFP program affected chidmeasts

and other criminal aatity through age 15.

The estimated effects of the NFP Memphis program on age 6 reading and math scores are
positive but statistically insignificant. (The study by the Washington State Institute for Public

Policy of NFP cited significant effects of NFP tast scores (Aos et al. 2004). But these

significant test score results are for a mental processing composite test, and for a receptive
vocabulary test. Unlike reading and math test scores, these other types of tests have not been
directly linked to adulemployment and earnings.). A study by Currie and Thomas (1999), using
British data, links reading and test scores at age 7 to male and female employment rates and
wage rates at ages 23 and 33. (Krueger (2003) provides helpful advice on interpretingi¢he Cur
and Thomas results in terms of the effects of a given change in test scores measured in effect size
units.) Combining the NFP Memphis results with the Currie and Thomas study allows us to
estimate the effects of the NFP program on employment ratesaedrates when former child
participants are ages 23 and 33. The employment rate effects and wage rate effects in between
ages 23 and 33 are interpolated from these results. Effects before age 23 are assumed to be zero.
Effects from ages 34 to 79 for eroginent rates are assumed to be the same percent of the

control group mean that they are at age 33.

| add to these estimated empl oyment rate effe
effects on arrests and other criminal behavior will affettire employment rates and hence also
earnings. The NFP Elmira program appears to have reduced the proportion of former NFP child
participants being arrested from 0.45 to 0.20, a reduction of 55.6%. (Olds et al. 1998, Table 3, p.
1242; these effects argsificant at a probability level of 0.03.) (These estimated effects are for
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the low socioeconomic status unmarried NFP families in Elmira. Effects are somewhat lower for
the entire EImira NFP sample, at a reduction from 0.36 to 0.17, or 53%. As the d¢ff@phas
evolved, the program design increasingly has moved towards targeting more disadvantaged
groups such as the low SES unmarried families in Elmira, and the Denver and Memphis sites
attempted to implement more stringent targeting. Hence, the NFRaprdoging simulated in the
current paper is this targeted version of NFP, which means that the estimates should rely on
results for the more disadvantaged group in Elmira.)

| use data from Raphael and Stoll (2007) to estimate the proportion of theasitsaybd males

and females targeted by the NFP program that will be in jail or prison at different ages. (I use
their Table 7 figures on black males, under t
experience with jail and prison will more closely malbtdck males than it will other racial

groups. | interpolate and extrapolate using the data they give on imprisonment for different age
ranges. | use their information in Figure 29 and 30 to infer imprisonment rates for black

females.) | use informationdm Bonczar (2003) on the cumulative proportion of the black male

or black female population that has been incarcerated at various ages as an estimate of the
cumulative incarceration experience rates of the NFP targeted groups. | assume that the results
through age 15 of a reduction in arrests of 55.6% will persist into adulthood, but at a reduced rate
of a reduction of half as much in percentage terms. Therefore, | assume that imprisonment at any
point in time and cumulative incarceration experience isaedldue to the NFP program by

27.8% (= half of 55.6%).

The NFP programdéds assumed reduction in impris
employment rate by the proportion of individuals who are not in prison because of the NFP
intervention at thiaage, times the normal employment rate for that age and gender. The NFP
programdébs assumed reduction in cumulative inc
employment rate if prior incarceration experience reduces employment probabilities, due to
employes discriminating against former inmates, or simply because prior incarceration
experience is an indicator of other probl ems
According to Holzer et al. (2005), prior incarceration experience probably redupisyment

to population ratios by somewhere in the range of 0.10 to 0.25. | use a midpoint value of 0.175,

and | assume that such a midpoint effect applies to males age 40. Effects at other ages are
restricted to be the same percentage of the contropgrnaoyployment rate that is true for males

age 40; this allows employment effects of prior incarceration to decline in absolute terms as
individuals age and leave the workforce. These employment rate effects of the NFP program due

to reduced crime in turmriply effects of the NFP program on increasing earnings.

Gross effects of the NFP program on the employment and earnings of former NFP child
participants for each cohort are calculated by multiplying the total number of former child
participants for eachge by the employment rate and earning effects for each age. Total gross
effects for all cohorts in a given year are calculated by summing effects across all cohorts for that
year. As was done for child participants in the Abecedarian program and unpresszdool,

these gross numbers are then adjusted for peer effects by multiplying by 1.54, and adjusted for
displacement by multiplying the results by 2/3rds. Social spillover effects of extra college
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graduates among the former child participants are ntidered, as there is no quantitative basis
for any estimates of the extra college graduates among these former child participants.

Total Effects of NFP Program a State Employment and Earnings

Tables C3 and C4 show the total estimated effects of thephdefPam on state employment and

earnings by year, from 2009 to 2088, as a percentage of state employment and earnings, for an
ongoing fulkscale NFP program started in 2009. Table C4 also includes calculations of the
present value of these earnings efffec as a rati o to the present va

Overall, the estimated effects of the NFP program, per dollar of spending, are somewhat smaller
than for the Abecedarian program. The effects are similar for former child participants, but
somewhat smaller for NFP mothers. This is largely because we discount the Elmira results for

the increased employment of mothers. If | assume that the employment rate effects observed in

El mira for NFP mot her s f r o mbthbhirthdaywowdfoccarfoe f i r s
a full-scale program, and would persist, then the ratio of present value of earnings effects per

dollar of present value costs increases from 1.85 to over 5.

The results are also somewhat smaller than the more complete beseéfihalyses of NFP in

Karoly et al. (1998) and Aos et al. (2004). This is in part because these previous studies consider

a broader range of benefits than just earnings effects. It is also in part due to a combination of
different assumptions in theseidies. Karoly et al. rely on results from Elmira, which yielded

much | arger and more persistent effects on mo
results to infer larger earnings effects for former NFP child participants. On the otheomignd,

the current study uses the NFP estimated effects on crime to infer effects on employment rates.

Parent-Child Home Program (PCHP)
Scale

| use estimates from Dickens and Baschnagel (2007) to project the scale of the PCHP program.
Dickens and Basctagel estimate that the PCHP targeting criteria would identify 5.5% of all 2
yearolds as eligible for the program. This implies that a$ckle national implementation of

PCHP would serve around 228,00§earolds in 2009. Dickens and Baschnagel akstineate

that the program costs $2,250 per year per participant. PCHP isy@#&wprogram that serves

2- and 3yearolds. Based on these numbers, a full scale national implementation of PCHP
would have a present value cost for the 2009 entering cohalpbot $1.0 billion. This is about
onefourth of the cost per cohort of a fidtale NFP program, and is minuscule compared to a
full-scale Abecedarian program or universal preschool.

Effects on PCHP Mothers?

There are no available estimates of theafef PCHP on PCHP mothers.
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Effects on Employment and Earnings of Former PCHP Child Participants

Only one study provides direct evidence that is relevant to the effects of PCHP on the adult
employment and earnings of former PCHP participants (Levaredtal., 1998). This study
compares the educational status of a treatment group of 108 former child participants, and a
control group of 15 students, at a time when all these students should have graduated from high
school if these students made nornraldgto-grade progress.

The estimates reveal some differences between educational attainment in the treatment vs.
control groups. However, whether these estimates are statistically significant depend upon the
particular educational variables and samples focuses on. The proportion of graduates in the

two groups is marginally statistically significantly different. 74% (80 out of 108) in the treatment
group have graduated on time, versus 47% (7 out of 15) of the control group; this difference has
a tstaistic of 2.02, which has a twiailed probability of 0.06, which is marginally statistically
significant. On the other hand, the difference in the proportion of dropouts is statistically
insignificant at conventional levels (22% = 24/108 vs. 40% = 6/%%hatat of 1.34 and a two

tailed probability of 0.197). (The remaining four students in the treatment group and two students
in the control group are still enrolled in high school.) Finally, for the estimates that have baseline
IQ measured (13 of the Biudents in the control group, and 98 of the 108 students in the
treatment group, with the 10 treatment group members who have missing baseline 1Q being
students who participated in PCHP for less than one year), baseline 1Q appears to be higher in
the tretment group. After controlling for baseline 1Q, differences in dropout rates and
completion rates are only statistically significant at the 0.28 level.

For this study, | use all the available data because of limited sample size, and because there is no
strong reason to think that the estimates not controlling for IQ are biased. Other variables could
also differ between the two samples, and we do not know what 1Q levels are for the unmeasured
cases. I n fact, there i s traa <ars etso ftolri nk et hate
of whom were children who participated in PCHP for less than one year, have lower baseline 1Qs
than the other children in the treatment group. We do know that the baseline 1Qs of treatment
group children who participed in PCHP for only one year were statistically significantly lower

than baseline 1Qs for treatment group children who participated in PCHP for two years. In
addition, | focus on completion rates as of normal high school graduation and how they relate to
final high school completion status. The available evidence suggests that many students who do
not complete high school on time, whether dropouts or still in school, eventually get either a
diploma or a GED (Mishel and Roy 2006). There is some evidenc&HEia completion is not

as valuable in the labor market as a high school diploma. However, th®RBSlata that | use

to determine the value of educational attainment counts either a high school diploma or GED
completion as a high school degree. Theregfibre estimated value of obtaining a high school

degree in the CRORG data implicitly is the average value of obtaining a high school diploma

or GED, and we should count the attainment of either credential to match these data.

Based on data from Mishehd Roy (2006, Table 1, p. 17) on black students, | assume that
67.4% of former PCHP children who do not complete high school on time will eventually get a
high school diploma or GED. The result is an estimate that the PCHP increases eventual high
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school conpletion from 82.6% to 91.5% (91.5 = (80 + (0.674 * 28)) / 108; 82.6% = (7 + (0.674 *
8)) / 15)). These estimates of the programods
CPSORG info, are used to estimate how PCHP will affect employment rateseg@lrates for

former child participants for all ages from 19 to 79. Differentials before age 19 or after age 79

are assumed to be zero.

As described in the Appendix introduction, the number of PCHP participants for a full scale
program who survive andag in the state are estimated based on NCHS survival data on blacks
and PUMS data on the proportion of blacks at various ages that live in their state of birth. Gross
employment and earnings effects at each age for each cohort are calculated by nguitiplyin
estimated number of PCHP participants remaining in the state times the estimated employment
rate and earnings rate differentials for that age. Total gross effects for the state in a given year are
calculated by summing effects for all cohorts in §esr. Gross effects are adjusted for peer

effects and displacement effects in a similar manner to what was done with the Abecedarian
program and the NFP program.

Finally, social spillover effects are estimated by using observed patterns from the Digest o
Education Statistics that about eqearter of black high school completers eventually get a BA.
(Digest of Education Statistics, 2006, Table 8, available at
http://nces.ed.gov/programs/digest/d06/tables/dt06_008.asmresulting calculations suggest
that the number of additional college graduates from PCHP is abafiftbre the number from

a universal preschool program. This proportionate factor is used to calculate social spillover
effects from the extra college graduates resulting from PCHP.

Total

Tables C5 and C6 report annual jobs and earnings effects of PCHP as a percentage of the state
economy. Table C6 also reports the present value of PCHP earnings effects as a ratio to the
present value of PCHP costs. PCHP Iigkly favorable earnings cost ratio because it is so

cheap. Even a high school graduation rate effect of less than 10 rate points is more than enough
to generate earnings effects that far exceed

Earnings Effects and Earnings Effects to Cost Ratios if Univeal Preschool (UPK)
AND A Full-scale Abecedarian Program Are Both Adopted

| also consider the change in total effects, and incremental effects of the Abecedarian program
and UPK, if both programs are simultaneously adopted. Under this combinatioanpy tioe

15% of all children who the Abecedarian program considers to be disadvantaged would be
enrolled from agesi® in a highquality child care and preschool experience that would be full
day and fulyear for those five years. Another 55% of all cheldmvould be enrolled at age 4 in

a highquality preschool program for half the day and half the school year.

If a full-scale Abecedarian program is adopted, this will change the earnings effects to cost ratio
for UPK for two reasons. First, the net eagsrmer child effect of UPK will change because
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UPK=s incremental services are now targeted as a more advantaged clientele. Second, net costs
per child of UPK will change because of reduced offsets from existing programs.

For benefits, | assume that theg®ledarian program serves 15% of ajle&rolds, and all of

those are in the group classified as high risk in Table 7 in Bartik (2006a). The UPK program was
originally assumed to serve high risk children who constitute 18% ofyaa#dolds. | assume

thatthe remaining 3% of all-fearolds who are high risk and served by the UPK program, and
not the Abecedarian program, fall into the following categories in Table 7: 1% in the group that
would otherwise not be in any preschool program; 2% in the groupvthid otherwise be in a
lower-cost public preschool program.

Based on these assumptions, we discover that the incremental effects of this new UPK program
are 13.2% of the benefits per child of a preschool program targeted atskighildren who

otherwise would not have been in any preschool program. The UPK program as originally
modeled in Bartik (2006a) had benefits equal to 23% of such a perfectly targeted preschool
program. Therefore, the incremental benefits of adding UPK to the Abecedarian pangram
0.132/0.23 = 0.5739 of the original earnings benefits.

These calculated incremental benefits reduce the portion of the originally calculated benefits that
accrue to former child participants, either through direct labor supply effects or threugh th

social benefits of more college graduates. | assume no additional child care benefits from UPK,
once an Abecedarian program is in place. Finally, the balanced budget multiplier or spending
benefits of an incremental UPK program should still be the sameégtlar spent.

For net costs, if we look at how Table 7 in Bartik (2006a) is modified by considering UPK as an
addon to the Abecedarian program, we can no longer consider the cost savings in universal
preschool for the high risk students (10% of ajle&rolds) served by the Abecedarian program

who otherwise would be in a public preschool. These cost savings have already been counted in
calculating net costs for the Abecedarian program. But of the 55% ey@lrblds who still are

added to preschoehrollment by a universal preschool program, 23% of-gé&rolds would

still have been in some public preschool program (see Table 7). Therefore, the net costs per
student of adding universal preschool as an incremental program to the Abecedar&m progr

will be, in 2004 dollars, $5,856 (grosssco s ) T (23/55) 1 $3,441 (assu
preschool) = $4,417. This is analogous to the net cost calculation made in Table 2 of Bartik
(2006a). Therefore, costs per child of universal preschool as an increment to the Abecedarian
program will be higheby a factor of 1.0432 = 4,417 / 4,234, where $4,234 was the net cost in
2004 dollars in Table 2 of Bartik (2006a).

Therefore, from the state perspective, the earnings effects per dollar spent become: 0.04
(spending effects) + 0.5739(2.65 (child laboply benefits) + 0.04 (college grad spillovers)) /
1.0432 = 1.52. A similar calculation from a national perspective gives 0.04 + 0.5739(3.66 +
0.04) / 1.0432 = 2.08.

To be consistent, these calculations also imply the magnitude of the earnings bendfiltap
spent for an incremental Abecedarian program, assuming universal preschool is already in place.
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