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Socially Optimal Education: Qs$

courses

Individual demand for college courses

cost per course

delivered

Social benefit of college courses

Qp Qs



Private, Individual Returns? Private, Individual Returns? YESYES

MarketMarket

Card Card Handbook of Labor EconHandbook of Labor Econ (1999) (1999) 
OLS 5OLS 5--1010% earnings, IV & twins 10%+% earnings, IV & twins 10%+

Heckman, Lochner, & Todd Heckman, Lochner, & Todd Handbook of Econ Handbook of Econ 
EducEduc (2006) general, nonparametric, (2006) general, nonparametric, 
nonstationaritynonstationarity



Private, Individual Returns? Private, Individual Returns? YESYES

NonmarketNonmarket

Grossman Grossman HEEHEE (2006) nonmarket, health(2006) nonmarket, health
MarshallMarshall’’s worker/consumer,  +5% pointss worker/consumer,  +5% points
Cutler & LleraCutler & Llera--Muny Muny NBERNBER (2006) VSL, +1(2006) VSL, +1--
5% points5% points
Becker & Murphy Becker & Murphy JHCJHC (2007) recent increases (2007) recent increases 
in nonmarket returns > market returnsin nonmarket returns > market returns



External Productivity Benefits? External Productivity Benefits? YesYes

Urban agglomeration & endogenous growthUrban agglomeration & endogenous growth

Moretti Moretti J.EconometricsJ.Econometrics (2004) (2004) Handbook U&RHandbook U&R
(2004) (2004) AreaArea education raises wages & growtheducation raises wages & growth
1970,80,90 Census wage eqns., share of college 1970,80,90 Census wage eqns., share of college 
grads, +1% share grads, +1% share →→ ++0.6 to 1.2%0.6 to 1.2% ave. wageave. wage

Instrumental variables: land grant college, lagged Instrumental variables: land grant college, lagged 
city demographic structurecity demographic structure



External Productivity Benefits? External Productivity Benefits? NoNo

Lange & Topel Lange & Topel HEEHEE (2006) review + new(2006) review + new
Endogeneity of wages & area education, spatial Endogeneity of wages & area education, spatial 
equilibrium, more able sort to better areasequilibrium, more able sort to better areas
19401940--2000 Census data, wages & area educ 2000 Census data, wages & area educ –– yesyes
control for labor quality control for labor quality –– no, impact fadesno, impact fades
Critical of compulsory schooling laws on hs, not Critical of compulsory schooling laws on hs, not 
collegecollege
““No strong reason to believe in importance of No strong reason to believe in importance of 
production externalities from educationproduction externalities from education””



External QOL Benefits? External QOL Benefits? YesYes

HealthHealth

Wheeler, St. Louis Fed (2008) Wheeler, St. Louis Fed (2008) 
Panel US cities, 1990 & 2000, Census & Panel US cities, 1990 & 2000, Census & 
National Center Health Statistics cause of death dataNational Center Health Statistics cause of death data
Higher area education (college) Higher area education (college) →→ lower mortality rateslower mortality rates
(conditional on age, race, sex, education)(conditional on age, race, sex, education)
5% point decrease college share 5% point decrease college share →→ 1414--40 % increase 40 % increase 
death ratedeath rate
Instruments: 1980 age distribution and land grant Instruments: 1980 age distribution and land grant 
collegescolleges



External QOL Benefits? External QOL Benefits? YesYes

Less CrimeLess Crime

Lochner & Moretti Lochner & Moretti AERAER (2004)(2004)
Census & FBI data, 1960, 1970, 1980   (also NLSY)Census & FBI data, 1960, 1970, 1980   (also NLSY)
extra year of schooling extra year of schooling →→ 0.10 point reduction 0.10 point reduction 
prob(incarceration) for whites; 0.37 point for blacksprob(incarceration) for whites; 0.37 point for blacks
greatest: murder, assault, motor vehicle theftgreatest: murder, assault, motor vehicle theft
External effect: 14External effect: 14--26% of private return26% of private return
Instruments: compulsory school attendance laws from Instruments: compulsory school attendance laws from 
Acemoglu and Angrist Acemoglu and Angrist NBER MacroNBER Macro (2000) (2000) 



External QOL Benefits? External QOL Benefits? YesYes

Better Public Governance: VotingBetter Public Governance: Voting

Dee Dee JPubEJPubE (2004) (2004) 
High School & Beyond 1980, 1984, 1992High School & Beyond 1980, 1984, 1992
Instrument: proximity to community college as teenInstrument: proximity to community college as teen
College entrance College entrance →→ 1717--22 % point increase prob(vote)22 % point increase prob(vote)

Milligan, Moretti, & Oreopoulos Milligan, Moretti, & Oreopoulos JPubEJPubE (2004)(2004)
19481948--2000 National Election Studies US2000 National Election Studies US
Instrument: compulsory schooling lawsInstrument: compulsory schooling laws
High school grad High school grad →→ 30 % point increase prob(vote)30 % point increase prob(vote)



External QOL Benefits? External QOL Benefits? YesYes

Better Public Governance: CorruptionBetter Public Governance: Corruption

Glaeser & Saks Glaeser & Saks JPubEJPubE (2006)(2006)
Federal convictions for corruption by state in USFederal convictions for corruption by state in US
19761976--2002 U.S. Department of Justice data2002 U.S. Department of Justice data
Instruments:  Median hh income 1940 & Instruments:  Median hh income 1940 & 
Congregationalist church membership share 1890Congregationalist church membership share 1890
College share inc 1 SD College share inc 1 SD →→ convictions dec half SD OLSconvictions dec half SD OLS
Twice as strong if IVTwice as strong if IV



Typical Effect of Productivity Spillovers:Typical Effect of Productivity Spillovers:
Our OLS Earnings Regression  (Census)Our OLS Earnings Regression  (Census)

MalesMales FemalesFemales

Individual educationIndividual education

AssociateAssociate’’s Degrees Degree 0.209***0.209*** 0.414***0.414***

(0.018)(0.018) (0.018)(0.018)

Region Level EducationRegion Level Education

Percent AssociatePercent Associate’’s or Mores or More 0.739***0.739*** 0.728***0.728***

(0.036)(0.036) (0.042)(0.042)

Other Schooling, Experience & Sq, Black, Married, Divorced     NOther Schooling, Experience & Sq, Black, Married, Divorced     N = 38,583              N = 37,396= 38,583              N = 37,396



Evidence of Spillovers? Evidence of Spillovers? MixedMixed

Correlations Correlations areare strong!strong!

Productivity:  probably no? Productivity:  probably no? 
Lange & Topel (2006) in Hanushek & WelchLange & Topel (2006) in Hanushek & Welch’’s s HEEHEE

Instruments good enough?  Sorting, Instruments good enough?  Sorting, 
Compulsory schooling laws influence high schoolCompulsory schooling laws influence high school

QOL: yes, QOL: yes, not as sensitive to IVnot as sensitive to IV

**************************************************************************************
Total Social Value approach, complements IVTotal Social Value approach, complements IV



Our Estimates of Values of Higher Our Estimates of Values of Higher 
EducationEducation

Total SocialTotal Social:: Value directly & indirectly to Value directly & indirectly to 
all residents all residents –– contingent valuation surveycontingent valuation survey

IndividualIndividual:: Value directly to students Value directly to students ––
Earnings, two estimates from two data setsEarnings, two estimates from two data sets

ExternalExternal = Total Social = Total Social –– IndividualIndividual



Three Related AnalysesThree Related Analyses

WTPWTP:  Willingness to pay for an expansion of KCTCS :  Willingness to pay for an expansion of KCTCS 
(random sample surveys of Kentuckians with (random sample surveys of Kentuckians with 
nn≈≈1,000)1,000)

EARNINGS, LongEARNINGS, Long--runrun: work: work--life financial returns from life financial returns from 
an associatean associate’’s degree for Kentucky residentss degree for Kentucky residents
2000 Census data (76,000 individuals)2000 Census data (76,000 individuals)

EARNINGS, ShortEARNINGS, Short--runrun: financial returns from degree, : financial returns from degree, 
diploma, or certificatediploma, or certificate
administrative data from KCTCS & KY (n=22,000)administrative data from KCTCS & KY (n=22,000)



Kentucky Community and Technical Kentucky Community and Technical 
College System (KCTCS)College System (KCTCS)

16 colleges with 65 campuses16 colleges with 65 campuses

Open admissions policyOpen admissions policy

22--year curriculum, transfer creditsyear curriculum, transfer credits

Continuing education, work force training, Continuing education, work force training, 
adult education, community development adult education, community development 
programsprograms

Associate Degree, Diploma, CertificateAssociate Degree, Diploma, Certificate
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Our Estimates of Values of Higher Our Estimates of Values of Higher 
EducationEducation

Total Social:Total Social: Value directly & indirectly to Value directly & indirectly to 
all residents; contingent valuation surveyall residents; contingent valuation survey

Individual:Individual: Value directly to students Value directly to students ––
Earnings, two estimates from two data setsEarnings, two estimates from two data sets

ExternalExternal = Total Social = Total Social –– IndividualIndividual



Total Social Value Total Social Value -- WTPWTP

Measure the overall, total, social benefits to Measure the overall, total, social benefits to 
Kentucky residents of expanding the KCTCSKentucky residents of expanding the KCTCS

including bothincluding both

Value to students:  Value to students:  increased increased earningsearnings

Value to nonstudent residents of Kentucky:  Value to nonstudent residents of Kentucky:  
education education externalitiesexternalities
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Contingent Valuation: WTP

CVM: tool to value specific goods/services not 
typically traded in a market

Scenario:  WTP specified dollar amount for a 
10% expansion in KCTCS programs

Information, description, elicitation format, valid

Random sample of Kentucky households



Related Contingent Valuation Related Contingent Valuation 

Drago et al. Drago et al. ILRRILRR (2001) teachers WTP (2001) teachers WTP 
work/family benefits, users & nonuserswork/family benefits, users & nonusers
Cawley Cawley NBERNBER (2006) NY residents WTP to (2006) NY residents WTP to 
reduce childhood obesityreduce childhood obesity
Escobar et al. Escobar et al. EdEvalPolAnalysisEdEvalPolAnalysis (1988) parents (1988) parents 
of handicapped children in Iowa, preschoolof handicapped children in Iowa, preschool
Stair et al. Stair et al. EcEducRevEcEducRev (2006) rural Penn residents (2006) rural Penn residents 
WTP quality high schoolsWTP quality high schools
NONENONE:  WTP higher education, social value:  WTP higher education, social value



A Survey about Budget Choices 
and Community Colleges



Choices for KentuckyChoices for Kentucky’’s Overall State s Overall State 
Budget:  Information & TradeoffsBudget:  Information & Tradeoffs

““Warm upWarm up””

““If you were making the choices for the If you were making the choices for the 
state of Kentucky and an extra $100 state of Kentucky and an extra $100 
million were available to be added to the million were available to be added to the 
existing budgets, how much of the $100 existing budgets, how much of the $100 
million would you put in each of the million would you put in each of the 
following budget categories?following budget categories?””



Choices for Kentucky Choices for Kentucky OverallOverall State BudgetState Budget



Choices for Choices for Public EducationPublic Education BudgetBudget



Choices for Choices for KCTCSKCTCS BudgetBudget



Benefits of Education & TrainingBenefits of Education & Training



Dichotomous Choice Elicitation of Dichotomous Choice Elicitation of 
WTPWTP

““Would you vote for the referendum to Would you vote for the referendum to 
expand the Kentucky Community and expand the Kentucky Community and 
Technical College System by 10% here Technical College System by 10% here 
and now if you were required to pay a and now if you were required to pay a 
one time one time $T$T out of your own household out of your own household 
budget?budget?””

YesYes NoNo
(T = $25 to $400,  8 prices,  each person gets one price)(T = $25 to $400,  8 prices,  each person gets one price)



WTP in Hypothetical MarketWTP in Hypothetical Market

The The 
GoodGood

ReferendumReferendum

PricePrice



Hypothetical BiasHypothetical Bias

Will individuals who say Will individuals who say 
““yesyes”” they will pay in they will pay in 
contingent valuation contingent valuation 

actually, reallyactually, really pay?pay?



Mitigating Hypothetical BiasMitigating Hypothetical Bias

Ex ante Ex ante –– before WTP question    (design)before WTP question    (design)

budget reminders, cheap talk, consequentialitybudget reminders, cheap talk, consequentiality

Ex post Ex post –– after WTP questionafter WTP question

follow up certainty, calibrationfollow up certainty, calibration

In medius res In medius res -- duringduring

dondon’’t know/no opinion   (NOAA)t know/no opinion   (NOAA)
payment card with certainty at each pricepayment card with certainty at each price



Follow Up Certainty QuestionFollow Up Certainty Question

Are you Are you ““probably sureprobably sure”” or or ““definitely suredefinitely sure””
that you would contribute $400 for the that you would contribute $400 for the 
expansion of the Kentucky Community and expansion of the Kentucky Community and 
Technical College System?Technical College System?

Probably SureProbably Sure
Definitely SureDefinitely Sure

For For ““nono”” alsoalso



““Eliciting Willingness to Pay Eliciting Willingness to Pay 
without Bias:without Bias:

Evidence from a Field ExperimentEvidence from a Field Experiment””

The Economic JournalThe Economic Journal (2008)(2008)

Karen BlumenscheinKaren Blumenschein
Glenn C. BlomquistGlenn C. Blomquist

Magnus Johannesson Magnus Johannesson 
Nancy HornNancy Horn

Patricia FreemanPatricia Freeman



Study Design Study Design –– Health GoodHealth Good
TypeType--2 diabetes management program offered by 2 diabetes management program offered by 

trained pharmacisttrained pharmacist

3 appointments over 3 months for approximately 3 appointments over 3 months for approximately 
2 hours total time2 hours total time
Measure blood pressure, hemoglobin A1c, Measure blood pressure, hemoglobin A1c, 
weightweight
Discuss symptoms, diet, exercise, and personal Discuss symptoms, diet, exercise, and personal 
managementmanagement
Not part of insurance plans and not offered on Not part of insurance plans and not offered on 
marketmarket



Study Design Study Design -- SampleSample

Pharmacy patients who are diabeticPharmacy patients who are diabetic
Scientific study involving 20 minute Scientific study involving 20 minute 
interview at pharmacy  interview at pharmacy  
FaceFace--toto--face, inface, in--person interviewsperson interviews
Paid $25Paid $25
May 1 May 1 –– July 23, 2003 in Kentucky, USAJuly 23, 2003 in Kentucky, USA
Approximately 270 consumer/patients Approximately 270 consumer/patients –– 90 90 
in each of the 3 groups in each of the 3 groups 



Study Study DesignDesign –– 3 Groups3 Groups
1.1. REALREAL –– actually offered the program & provided actually offered the program & provided 

if purchased if purchased 

2.2. HYPOTHETICALHYPOTHETICAL –– dichotomous choice dichotomous choice 
contingent valuation*contingent valuation*

3.3. HYPOTHETICAL HYPOTHETICAL –– ““Cheap TalkCheap Talk”” before contingent valuation*before contingent valuation*

**CERTAINTY FOLLOW UPCERTAINTY FOLLOW UP questions were questions were 
asked of hypothetical groupsasked of hypothetical groups



Study Design Study Design –– cont.cont.

Compare real purchases with hypothetical Compare real purchases with hypothetical 
purchases adjusted for certaintypurchases adjusted for certainty

Prices:  One price per individual.  Vary among Prices:  One price per individual.  Vary among 
individuals.   $15, $40, or $80individuals.   $15, $40, or $80

Highly similar individuals in groups Highly similar individuals in groups –– 21 21 
Household, Health, and Socioeconomic Household, Health, and Socioeconomic 
characteristics.  2 significant differencescharacteristics.  2 significant differences



Price Real group

%
$15 45
$40 23
$80 10

All 26

Downward-sloping demand curve

Table 1.  Percentage of YES 
Responses – Real Purchases



Table 2. Percentage of Yes Responses:  Real 
Purchases vs. All Hypothetical

Price Real 
group

Hypothetical group:
All yes responses

% % p-value*

$15 45 71 0.040

$40 23 41 0.129

$80 10 19 0.301

All 26 45 0.006

*Contingency table Pearson Chi-square test

Hypothetical Bias:  Real 26%  <  Hypothetical All 45%



Table 3. Percentage of Yes Responses:  
Real vs.  Hypothetical-All vs. Hypothetical-Definitely Sure

Price
Real 
group

Hypothetical 
group: All yes 

responses

Hypothetical group:
Definitely sure yes 

responses only
% % p-value* % p-value*

$15 45 71 0.040 35 0.460
$40 23 41 0.129 32 0.423
$80 10 19 0.301 0 0.103

All 26 45 0.006 24 0.830

*p-value of the difference compared to the yes responses in the real group.

No statistically significant difference: 
Real 26% and Definitely Sure Yes Hypothetical 24%



Figure 2. Parametric demand curves
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Field Experiment ResultsField Experiment Results

Will individuals who say Will individuals who say ““yesyes””
they will pay in contingent they will pay in contingent 
valuation valuation actually, reallyactually, really pay?pay?

Yes, if Yes, if ““definitely suredefinitely sure””



End Field Experiment

Back to Education



Total Social Value of EducationTotal Social Value of Education

Two focus groups & pretest Two focus groups & pretest 
Knowledge Networks (private firm)Knowledge Networks (private firm)
JuneJune--July 2007 July 2007 
WebWeb--based survey of 370 of representative panelbased survey of 370 of representative panel
74% response rate, usable n=27574% response rate, usable n=275
Mail survey, random, follow ups, 10,000 hhMail survey, random, follow ups, 10,000 hh
29% response rate, usable n=1,02329% response rate, usable n=1,023
Web, mail, and Census match well  (logit)Web, mail, and Census match well  (logit)









Figure 1: Parametric Demand Curves for Ten Percent Expansion of 
KCTCS (definitely sure “yes” and all “yes”)

$0
$50

$100
$150
$200
$250
$300
$350
$400
$450

0 0.2 0.4 0.6 0.8

Ta
x 

Fraction of Buyers

Definitely Sure Yeses
Unadjusted Yeses



WTP from the Logit

mean WTP = -(1 / bT) ln(1 + eZ)

where

bT coefficient on T, the tax amount
z constant in the logit regression 

effect of all of other covariates evaluated at their means is 
added to the constant (Johansson 1995)
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Total Value of KCTCS Expansion: WTP

Average KY household WTP = $56
($42,$70)

Aggregate1.65 million households 
WTP = $92 million ($69m,$115m)

Individual benefits + area wide benefits from 
enhanced productivity and quality of life



Our Estimates of Values of Higher Our Estimates of Values of Higher 
EducationEducation

Total Social:Total Social: Value directly & indirectly to Value directly & indirectly to 
all residents all residents –– contingent valuation surveycontingent valuation survey

Individual:Individual: Value directly to students; Value directly to students; 
Earnings, two estimates from two data setsEarnings, two estimates from two data sets

ExternalExternal = Total Social = Total Social –– IndividualIndividual



Individual Earnings Returns: Individual Earnings Returns: CensusCensus

AssociateAssociate’’s Degree, 2s Degree, 2--yearyear
Increase labor market earningsIncrease labor market earnings
LongLong-- run, over work liferun, over work life
Kentucky residentsKentucky residents
2000 U.S. Census data, PUMS 5%, 2000 U.S. Census data, PUMS 5%, 
all HS grads who worked in 1999 n=84,000all HS grads who worked in 1999 n=84,000



Mincer Wage EquationMincer Wage Equation

DepVar:  natural log of labor earningsDepVar:  natural log of labor earnings

Education: Education: Associate Degree dummyAssociate Degree dummy and 5 and 5 
othersothers

Experience:  ageExperience:  age––18 for HS, age18 for HS, age--22 for 22 for 
bachelorbachelor’’ss

Marital status, RaceMarital status, Race

Separate models for men and womenSeparate models for men and women

No adjustment for ability biasNo adjustment for ability bias



      Males       Females
Education

Less than One Year of College 0.161*** 0.178***
(0.016) (0.018)

Year or More of College, No Degree 0.117*** 0.159***
(0.012) (0.014)

Associate Degree 0.243*** 0.438***
(0.018) (0.018)

Bachelor Degree 0.555*** 0.672***
(0.012) (0.016)

Master Degree 0.570*** 0.838***
(0.019) (0.020)

Professional or Doctoral Degree 0.975*** 1.092***
(0.023) (0.035)

Experience
Potential Years 0.0715*** 0.0626***

(0.002) (0.002)
Potential Years Squared -0.00138*** -0.00113***

(0.000) (0.000)
Socio-demographic

Black -0.233*** 0.0157
(0.018) (0.020)

Married 0.419*** -0.0128
(0.012) (0.015)

Divorced 0.180*** 0.114***
(0.017) (0.018)

Constant 9.029*** 8.712***
(0.014) (0.018)

Observations 38583 37396
R-squared 0.244 0.141

Table 5.  Log Earnings Equations, 2000 U.S. Census Data for Kentucky



Individual Earnings Returns: Individual Earnings Returns: KCTCSKCTCS

AssociateAssociate’’s Degree, Diploma, or Certificates Degree, Diploma, or Certificate

20022002--2003 student cohort2003 student cohort & student demographic & student demographic 
& coursework file from KCTCS& coursework file from KCTCS
20002000--2006 quarterly earnings2006 quarterly earnings data from KY data from KY 
unemployment insurance programunemployment insurance program

ln it it it i t itY S Xβ γ η τ ε= ⋅ + ⋅ + + +



Males
Education

Associate Degree
(0.016)

Diploma
(0.021)

Certificate
(0.018)

Observations
Students 10052
R-squared 0.6215

228,285

Females

0.105*** 0.319***
(0.013)

0.067*** 0.300***

12171
0.5415

Table 6. Log Earnings Equations with Individual and Time 
Fixed Effects,  KCTCS Administrative Data.

(0.013)

-0.01 0.072***
(0.013)

204,108



Discounted Present ValuesDiscounted Present Values

Probability of surviving to each ageProbability of surviving to each age

U.S. Center for Health Statistics (2006)U.S. Center for Health Statistics (2006)

Probability of working at each ageProbability of working at each age

Calculated from Census dataCalculated from Census data

Discount rate, annual 2.8%Discount rate, annual 2.8%

OMB rate for longOMB rate for long--term policyterm policy
2007 dollars, CPI2007 dollars, CPI



Individual Earnings Returns: CensusIndividual Earnings Returns: Census

Increase in workIncrease in work--life earnings from life earnings from 
associateassociate’’s degree over high schools degree over high school

Men:  $63,822Men:  $63,822

Women: $92,148Women: $92,148



Individual Earnings Returns:Individual Earnings Returns:
KCTCS DataKCTCS Data

Lifetime Returns above HS DegreeLifetime Returns above HS Degree

MenMen WomenWomen

AssociateAssociate’’s Degrees Degree $46,721$46,721 $98,895$98,895

DiplomaDiploma $26,702$26,702 $92,297$92,297

CertificateCertificate --$15,297$15,297 $13,909$13,909



Our Estimates of Values of Higher Our Estimates of Values of Higher 
EducationEducation

Total Social:Total Social: Value directly & indirectly to Value directly & indirectly to 
all residents all residents –– contingent valuation surveycontingent valuation survey

Individual:Individual: Value directly to students Value directly to students ––
Earnings, two estimates from two data setsEarnings, two estimates from two data sets

ExternalExternal = Total Social = Total Social –– IndividualIndividual



Calculating Total Individual BenefitsCalculating Total Individual Benefits

To calculate statewide estimates of To calculate statewide estimates of 
individual returns, we make the following individual returns, we make the following 
assumptions:assumptions:

10% expansion results in 10% increase in 10% expansion results in 10% increase in 
number of degrees, diplomas, and certificatesnumber of degrees, diplomas, and certificates

Gender and age profile of award recipients Gender and age profile of award recipients 
remains unchangedremains unchanged



First Estimate of Values of Higher First Estimate of Values of Higher 
Education: +10% KCTCSEducation: +10% KCTCS

Total Social Value:  WTP of all KY hh  = Total Social Value:  WTP of all KY hh  = 

$92$92 million  million  [69, 115][69, 115]
Individual Private Earnings, Individual Private Earnings, CensusCensus ==

$61$61 millionmillion

ExternalExternal = $92m = $92m -- $61m = $61m = $31$31 millionmillion

External External ≈≈ 50%50% of individual earningsof individual earnings
Social Social ≈≈ 50% greater than private50% greater than private



Second Estimate of Values of Higher Second Estimate of Values of Higher 
Education: +10% KCTCSEducation: +10% KCTCS

Total Social Value:  WTP of all KY hh = Total Social Value:  WTP of all KY hh = 

$92$92 million million [69, 115][69, 115]
Individual Private Earnings, Individual Private Earnings, KCTCS dataKCTCS data = = 

$48$48 millionmillion

External External = $92m = $92m -- $48m = $48m = $44 million$44 million

Two estimates: Two estimates: $31 to $44 million  ($31 to $44 million  (≈≈ 50%)50%)



Models Males Females Total
Census – Associate Degree
    With age-adjusted work and survival probabilities (preferred estimate) $16,080,919 $45,129,173 $61,210,093
    with age-adjusted work probabilities and controls for industry, occupation $17,555,003 $31,501,456 $49,056,459
    no adjustment for work probability or survival $26,274,228 $82,994,551 $109,268,779

KCTCS
   With age-adjusted work probabilities
       Associate Degree $7,145,350 $33,997,917 $41,143,267
       Diploma $1,279,582 $10,859,507 $12,139,089
       Certificate -$9,714,560 $4,813,923 -$4,900,637
       TOTAL (preferred estimate) -$1,289,628 $49,671,347 $48,381,719
   No adjustment for work probability or survival
       Associate Degree
       Diploma $2,983,085 $20,262,610 $23,245,695
       Certificate -$10,564,745 $11,724,282 $1,159,537
       TOTAL $3,820,850 $89,918,498 $93,739,347

Table 8.  Predicted Lifetime Private Returns for 10% Expansion to KCTCS, Kentucky. 

$11,402,510 $57,931,606 $69,334,116



Effect of Education Spillovers: Effect of Education Spillovers: 
Census DataCensus Data

We estimate spillover effects using the We estimate spillover effects using the 
following model:following model:

ln Yln Yii = = αα + + ββSSii + + γγXXii + + δδASASii + + εεii

ln Yln Yii natural log of labor earningsnatural log of labor earnings

SSii personperson’’s level of earningss level of earnings

XXii marital status, experience, race/ethnicitymarital status, experience, race/ethnicity

ASASii Average schooling level of adults in regionAverage schooling level of adults in region





Effect of Education Spillovers: Effect of Education Spillovers: 
Census Data   Census Data   ≈ 8%8%

Estimates are slightly above RauschEstimates are slightly above Rausch’’s (1993) s (1993) 
estimates of estimates of 2.8 to 5.1%2.8 to 5.1%

Estimates are similar to Acemoglu and Estimates are similar to Acemoglu and 
AngristAngrist’’s (2000) OLS estimate of s (2000) OLS estimate of 7.3%7.3%

Estimates are within the range of MorettiEstimates are within the range of Moretti’’s s 
(2004a) estimates of (2004a) estimates of 0.6 to 1.2%0.6 to 1.2%

Estimates with Kentucky data are similar to Estimates with Kentucky data are similar to 
previous estimates.   previous estimates.   



Effect of Education Spillovers: Census Effect of Education Spillovers: Census 
DataData

Coefficient on AssociateCoefficient on Associate’’s Degree in Table 5 s Degree in Table 5 
without the region education levelswithout the region education levels

0.24 for Males & 0.44 for Females0.24 for Males & 0.44 for Females
larger than in Table 9 with region wide educ.larger than in Table 9 with region wide educ.

Consistent with part of the estimated return Consistent with part of the estimated return 
being the result of education externalities in an being the result of education externalities in an 
area.area.



      Males       Females
Education

Less than One Year of College 0.161*** 0.178***
(0.016) (0.018)

Year or More of College, No Degree 0.117*** 0.159***
(0.012) (0.014)

Associate Degree 0.243*** 0.438***
(0.018) (0.018)

Bachelor Degree 0.555*** 0.672***
(0.012) (0.016)

Master Degree 0.570*** 0.838***
(0.019) (0.020)

Professional or Doctoral Degree 0.975*** 1.092***
(0.023) (0.035)

Experience
Potential Years 0.0715*** 0.0626***

(0.002) (0.002)
Potential Years Squared -0.00138*** -0.00113***

(0.000) (0.000)
Socio-demographic

Black -0.233*** 0.0157
(0.018) (0.020)

Married 0.419*** -0.0128
(0.012) (0.015)

Divorced 0.180*** 0.114***
(0.017) (0.018)

Constant 9.029*** 8.712***
(0.014) (0.018)

Observations 38583 37396
R-squared 0.244 0.141

Table 5.  Log Earnings Equations, 2000 U.S. Census Data for Kentucky



RespondentsRespondents’’ Beliefs about Beliefs about 
Benefits of Higher EducationBenefits of Higher Education

We also asked respondents to report their We also asked respondents to report their 
perceived benefits from higher educationperceived benefits from higher education

Assigned points to various benefit categoriesAssigned points to various benefit categories
Designed to get respondents thinking about the Designed to get respondents thinking about the 
benefits of higher educationbenefits of higher education





BOTEC:  Net Benefits of +10% KCTCSBOTEC:  Net Benefits of +10% KCTCS

Total WTP = $92 millionTotal WTP = $92 million

Operating expenses 2005 for KCTCS = $598 Operating expenses 2005 for KCTCS = $598 
million ($634.7 m in 2007 dollars, million ($634.7 m in 2007 dollars, +6.1%)+6.1%)

Cost of +10% = $63 millionCost of +10% = $63 million

Net benefit of +10% = Net benefit of +10% = +$29 million+$29 million



Socially Optimal Education - Qs
$

courses

individual demand for college courses

cost per course 

delivered

social benefit of college courses

Qp Qs

↑↑ 5050--90% KCTCS90% KCTCS

1.1. QQPP→→1.11.1QQPP net benefits, $29mnet benefits, $29m
2.2. QQSS>Q>QPP according to our estimatesaccording to our estimates



Summary PointSummary Point

Alternative methodology to estimate the Alternative methodology to estimate the total total 
social returnssocial returns to higher education including any to higher education including any 
educational externalitieseducational externalities

Advantage: captures all individual (private) & Advantage: captures all individual (private) & 
external external productivityproductivity and and quality of lifequality of life
benefitsbenefits



ConclusionConclusion

Total social value of higher education exceeds Total social value of higher education exceeds 
the private value by 50the private value by 50--90%90%

Lochner and Moretti (2004) find that just one type Lochner and Moretti (2004) find that just one type 
of external effectof external effect——crime reductioncrime reduction——is 14is 14--26% of 26% of 
the private return the private return 
Our estimates include all benefits such as Our estimates include all benefits such as 
productivity spillovers, better government and inproductivity spillovers, better government and in--
kind transferskind transfers



CaveatsCaveats

Estimates of private benefits may be too small Estimates of private benefits may be too small 
because:because:

Census estimates do not include returns to diplomas Census estimates do not include returns to diplomas 
and certificatesand certificates
KCTCS estimates are based on shortKCTCS estimates are based on short--run returnsrun returns

Estimates of private benefits may be too large Estimates of private benefits may be too large 
because:because:

Do not adjust for abilityDo not adjust for ability
Marginal people getting a degree may have a lower Marginal people getting a degree may have a lower 
return than the average personreturn than the average person



Another CaveatAnother Caveat

Our estimate of the education externality may be Our estimate of the education externality may be 
too large because it includes any private, nontoo large because it includes any private, non--
market returns to educationmarket returns to education

We are not aware of any current estimate of the We are not aware of any current estimate of the 
private nonprivate non--market returns to schoolingmarket returns to schooling



Policy ImplicationPolicy Implication

Our estimates do suggest that there is a role for Our estimates do suggest that there is a role for 
public subsidy of higher educationpublic subsidy of higher education

More work needs to be done measuring the size of More work needs to be done measuring the size of 
any education externalityany education externality
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