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About ADFA Economic Policy Division

* Arkansas Development Finance Authority
* Founded 1985

* Practice areas include housing (public housing and mortgage finance), business
finance (e.g., venture capital, loan guarantees), farm mediation, selling bonds for the
state, and owning/managing state government buildings

* A top economic development agency after AEDC

* ADFA Economic Policy Division
* Founded March 2017
* Mission: To raise the level of a wide variety of policy conversations in Arkansas with
* Data
* Economic reasoning

* Practice Areas: Workforce— especially career pathways and labor force participation,
School finance, Infrastructure—especially waterways and broadband, Tax policy,
Public health, and others



The Growing College Premium

Changes in real wage levels of full-time U.S. workers by sex and education, 1963-2012

Real weekly earnings relative to 1963 (men)
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College Attainment Plateaued from 1975-
1995, then Has Climbed Since 2008

Percentage of the Population 25 Years and Over Who Completed
High School or College by Age Group: Selected Years 1940-2015
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The Uptick in College Attainment Has Been
Accompanied by a Surge in Student Debt

FRED w — Student Loans Owned and Securitized, Outstanding (left)
= Student Loans Owned and Securitized, Outstanding/Gross Domestic Product*100 (right)
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The Problem of Estimating Labor Market
Demand for Academic Programs

* College is key to social mobility and higher earnings
* Marriage is another (and correlated) major factor

* Reasons for the college premium
* Human capital: education inculcates useful skills
* Signaling: education is a way to prove talent to employers

* Ability bias: more capable people are independently (a) more likely to earn more, and (b) more likely
to go to college— even if there’s no causal link

 Different reasons for the college premium imply different policy goals for higher education
* Human capital => schools should teach what workers need to know on the job

* Signaling => maybe schools just need to challenge people and reveal talent; a job-relevant curriculum
might not matter

* Ability bias => separation of school and state?



The Problem of Estimating Labor Market
Demand for Academic Programs

To the extent that (a) human capital explains the college premium, and (b) to raise people’s
earnings is a purpose of higher education, universities should try to match academic
programs with employer needs. BUT:

The economy is a rich tapestry of specialization, and few if any have more than a dim grasp
of the opportunities available

* Choice of major often seems to occur with little reflection and less knowledge of the likely
consequences

* Professors may have very little idea of what their students’ job prospects are, and how they might
best improve them

Education is a long-term investment, which affects career trajectories over the course of
decades, and the economy is always changing

* Today’s lucrative skills may become obsolete in a few years
* Hiring is especially sensitive to the growth of occupations and industries



The Problem of Estimating Labor Market
Demand for Academic Programs

* Demand for academic programs comes from:
* Most directly, students
* Taxpayers, who pay much of the bill for it
* Employers, who hire the graduates

* Students are mostly in the dark about career pathways, and seem to rely heavily on
universities to chart a course to success for them
* Evidence:
* Personal impressions as a former college student and college professor

* Research by the Strada Educational Network, in partnership with Gallup, finds that over half of college-educated
adults regret one or more educational decisions (major, institution, or degree type)

* Universities probably ought to be paternalistic in choosing what academic programs to
offer, trying to direct most students to educational paths that will lead to jobs that pay well
enough to support a family

* This requires sophisticated analysis of labor market demand for graduates




What We Can Offer

* Seeing that:
* It’'s important to know what job opportunities graduates can look forward to, but
* It’s difficult for academic institutions without dedicated experts in labor market data to assess the
labor market demand for graduates

ADHE and ADFA Economic Policy Division propose to offer labor market analyses for new
academic programs

These labor market analyses will be based on:
* Canned reports based on proprietary data available from EMSI
* ADWS has a subscription to EMSI software
* ADFA has been allocated one of ADWS’s EMSI licenses for this purpose
* Other data sources on an opportunistic basis

. énalysi)s/narrative provided by ADFA Economic Policy Division (to avoid reports being just a “data
ump"

Deeper collaborations in program development may be explored in future



Job Postings Data Examples

Job postings for “Writers and authors”
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JOBS IN ARKANSAS



Arkansas Has a Lot of Jobs in Predominantly Low-Paid, Low-Skill
Occupations, but Also Many Better-Paid and/or More Education-
Demanding Jobs

Occupational Mix in the Arkansas Economy
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An Uncomfortable Dilemma: People Can’t Support a Family on the
Wages Paid by Low-Wage Occupations, but Entry into Better-Paid
Professions is Difficult and Risky

Broad Occupations by Hourly Wage
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Jobs to Get Away From: Low-Wage
Employment in the Retail Industry

Some industries have lots of ill-
paid, low-skill jobs, and a few
sk|IIed lucrative ones

Colle%e hopefully enables
Beop to leave these jobs
ehind

With enough upskilling of the
workforce, maybe these jobs
would need to be automated!
* Why don’t supermarkets charge
extra to have a person check you

out instead of using the self-
checkout?

Occupations and Wages in the Arkansas Retail Industry
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Jobs to Get Away From: Low-Wage Employment in
Accommodation and Food Services

o AccommOdatlon and fOOd Accommodation and Food Services in Arkansas
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Mass Skilled Employment in the Health Care

Sector

* LOtS Of gOOd JObS: Health Care and Social Assistance Employment in Arkansas
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The Importance of Job Stability

* A surprisingly large share of workers (>1/3) are in-and-outs who don’t hold
steady jobs

* Healthy earning behavior is usually associated with long-term (e.g., >3
years) service with a single employer

e Short-term jobs usually pay poorly
 Steady workers accumulate more wages and get pay raises

* College may benefit people by enabling them to “hold a job”
» Often, unskilled workers meet transient needs and/or are easily replaceable

* Workers that become part of a company’s “organizational capital” are more likely to
see middle-class pay and wage growth



The Importance of Job Stability
Most New Hires Don’t Last a Year

Median Future Job Dration (Forward-Looking)
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The duration of the
median new job varies

widely across industries

How Long Will You Stay in Your Job?
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In all industries, generally speaking, the
longer you've been in the job already, the
longer you can expect to stay
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The Importance of Job Stability
Higher Wages Come with More Stable Jobs

Job Duration is Associated with Higher Average Pay In all industries, longer job
duration is associated with
2 $40,000 higher earnings
= Avg. wages for new hires differ five-fold,
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Most Industries Pay Middle-Class to Affluent
Wages at the High End

90th Percentile Wages (Annualized) Over Life of Job

All Industries Have at Least a Substantial Minority of Middle-Class to Affluent
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Wages and Turnover Patterns:
Employers with Lower Turnover Tend to Pay Better

Wages and Employment Share by Employer Median Job Duration
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The Earnings Life-Cycle

* People tend to build earning power in their 20s, and earn the most in
their 30s, 40s, and 50s

* Earnings tend to get more unequal at later ages
* Unskilled manual laborers may become less competitive as they age

* In knowledge- and/or social capital-intensive jobs, productivity need not
decline as the physical organism deteriorates

* Does college help lengthen the earnings life-cycle?
* Good research question



In 2001-2017, Arkansans born between 1950
and 1970 earned the most

Average Wages, 2001-2017, When Working (Annualized), by Birth Year

—Avg, wages by birth year (if known) ——Avg. wages if birth year not known
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Wage growth rates were fastest for young Arkansans,
negative for Arkansans born before 1945

Average Wage Growth Rate, 2001-2017, by Birth Year
—— Avg. wage growth rate by birth year (if known) ——Avg. wage growth rate if birth year not known
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Some Industries Offer Many Well-Paid, Stable Jobs
In Others, Low Wages and High Turnover Prevail

Education and public

administration offer Industries Vary by Prevailing Pay Rate and Turnover Patterns
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In 2001-2017, professional- and knowledge-intensive industries

offered the most pay and career growth, while manufacturing

workers saw pay stagnate

Upward Income Mobility Varies Across Industries

Key knowledge industries offer attractive
wage growth and career paths
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Industries with hi g h Itnsties” Gontributions b bob Sreation, 2001-2017
turnover and low wages AR | H e e
made a disproportionate
contribution to job

creation in 2001-2017
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The largest contributors to
total employment
(quarters worked) were:

* Manufacturing (16%)

* Health care and social
assistance (15%)

* Retail (14%)

* Education,
accommodation and food
services, and admin
support

Industries' Contributions to Total Employment (Quarters Worked), 2001-2017
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Largest contributors to
total earnings:

* Manufacturing (18%)

e Health care and social
assistance (16%)

« Retail (12%)

e Education (9%)

Accommodation and food
services was fairly
unimportant (<3%)

Industries' Contributions to Total Labor Earnings, 2001-2017
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College Educated Population is Up, but
Retention is a Problem

e Bachelor share rose
from 12.1% 82003) to
13.8% (2018

* Retention is a problem

* “Some college” share
increased

* Most who start college
don’t complete a
Bachelor’s degree

» Half the population
has no college

Educational Attainment by Level

Population 25+

W 2003 Population
800.00K 5

B 2018 Population
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400 00K 1
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400 00K
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200,008 4
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Source: EMSI. Geography: Arkansas
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Occupations with Higher “Typical Levels of
Education” Pay More

e College is a risky investment

* More education => higher median
wages

* More education => more wage
dispersion

* Overlapping pay scales

* 90t percentile high school diploma
occupations make more than 10t
percentile doctoral or professional
degree occupations

* Sheepskin effects
* Median earnings jump at
Bachelor’s, doctoral/professional

* Smaller wage gains for Associate’s,
Masters’

* Returns to some college (no
degree) look negative

e But... correlation vs. causation

Estimated Hourly Wage
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Occupational Pay Scales by Typical Entry Level Education
NOTE: College is a risky investment!

In occupations typically requiring doctoral or
professional degrees, 90th percentile earnings
& are 4 times 10th percentile earnings

For Bachelor's degree

occupations, the 90th-to-10th
ratio is 3 times

¥
For high school diploma
| occupations, the 90th-to-10th
| ratio is 2.3 times
| 1 1

Doctoral or Master'sdegree Bachelor's degree Associate's degree  Postsecondary  Some college, no High school No formal
professional nondegree award degree diploma or educational
degree equivalent credential
m 10th percentile  m 25th percentile  m Median 75th percentile  m 90th percentile

Source: EMSI. Geography: Arkansas
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At Every Level of Academic Educational Attainment,
There are More Candidates than Jobs

* Naive interpretation: most degree
levels are in gat least slight)
“oversupply’

* Why that’s naive:
e Can’t hire without candidates

* Maybe employers would create more
jobs for Bachelors, PhDs, if they were
available

* Markets need reserves for liquidity

* More education can be useful in a job
without being “typical” or require

* But there’s no guarantee that
graduates will find suitable work

Number of Jobs, People
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Occupational Typical Education Level vs. Supply
Is Credential Inflation at Work?

For each degree level (doctoral or
professional, Bachelor's, Associate's, high
school diploma), supply exceeds jobs in
occupations with that "typical education level"
Far more jobs typically
require "postsecondary
nondegree awards" than
Master's, Associate's, or
"some college"
=N =] |
Doctoral or Master's Bachelor's Associate's  Postsecondary Some college, High school No formal
professional degree degree degree nondegree no degree diploma or educational
degree award equivalent credential
M Jobs in Occupations by Typical Education Level m Supply of Workers by Education Level

Source: EMSI. Geography: Arkansas
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Do People Work in Their Fields?

* |f the human capital explanation of the college earnings premium is true,
we should expect:
* Most people to “work in their field”

. }jhled’c’ollege earnings premium to be most pronounced for people who “work in their
ie

* In principle, this should be empirically testable

* Data sources:

* American Community Survey microdata
* Contains major (for Bachelor’s degree or higher), occupation, earnings and age
* [details, e.g., N, time period...]
* For whether individuals are “working in their field,” a CIP-SOC (Classification of

Instructional Programs-Standard Occupational Code) crosswalk published by the
National Center for Educational Statistics



Some Majors Pay Better than Others

How Much College Grads Earn, on Average, by Major
(Majors Ranked by Earnings)

$160,000

Mechanical
$140,000 Engineering
Economics
$120,000
General Biology Accounting
$100,000 Education
Elementary Sociology Poli. Sci. Bus. Mgmt.
380,000 Education
. | 4

260,000 v — A Computer

- X Electrical

r’_b_’_r,_,_'—- N Science i :
$40,000 x General Business Engineering

Communications

$20,000 Psychology  Enelish
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Cum. Share of Working Grads

Source: Census Bureau ACS. Geography: National
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How Much

Education is Worth Getting?

ARC Data on First Year Earnings

$100,000

$90,000

$80,000
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$60,000

$50,000

$40,000

$30,000

$20,000

.. First Year Earnings Salary Threshold if "Fully Employed™

$10,000

S0

Full-Time Average Wages by Degree (Programs Ranked)

— Associate's ==Bachelor's degree

10% of Bachelor's degree graduates in
Arkansas completed programs where
the average graduate's first year
earnings were $56,500 or more

The median Bachelor's degree graduate
in Arkansas completes a program where
the average graduate's first year

earnings are about $37,000 \

The median Associate's degree
graduate in Arkansas completes a
program where the average graduate's
first year earnings are about $33,000

10% of Associate's degree graduates in
Arkansas completed programs where
the average graduate's first year
earnings were $51,000 or more

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Share of Recent Arkansas Graduates Completing Programs with Average First Year Earnings Less than...

Source: ARC’s Economic Security Report. Geography:
Arkansas
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How Much Education is Worth Getting?
Back-of-the-Envelope Calculations

ﬁRkC data (hastily and naively read) suggest that a Bachelor’s degree confers a roughly 10% earnings premium in
rkansas

Two years of typical Associate’s degree earnings at $30K-S50K = S60K-$100K
* I'mignoring costs for tuition, books, room-and-board (if extra costs are incurred due to study)

Historic stock market return = 7% per year
* Indebted individuals may pay interest rates >7%
* Implicit rates of return for homeownership can be >7% depending on circumstances

S60K-$100K of foregone earnings x 7% per year = $4,200-57,000 of investment income
* This is similar to the Bachelor’s degree first-year wage premium

* Paraphrasing economist Bryan Caplan: College is a great deal for great students, an okay deal for okay students, and a poor
deal for poor students

Is college worth it? Not an open-and-shut case...



How Well Majors Pay (First-Year Earnings) in
Arkansas, by Degree Level

Average Wages of Recent Arkansas Graduates, by Major and Degree Level

$160K Associate's degree Bachelor's degree Master's Degree

$140K Mostly Master's in
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] g _ MBA
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= Liberal Arts aon Sci. /
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$20K

WL RNs
Mostly Associate's in Liberal Arts
SK
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Cumulative Share of Arkansas Graduates in Degree Programs Whose Graduates Earn Average Wages Not Exceeding...

Source: ARC’s Economic Security Report. Geography:
Arkansas



Why Do Grads in Arkansas Appear to Make So
Little?

* Median earnings in Arkansas (e.g., $37K for Bachelor’s degree %raduates), from ARC, look less
favorablgécgan national median earnings (e.g., >560K for Bachelor’s degree graduates) from Census
Bureau

* Reasons why:

* ARC shows “first-year earnings” immediately after graduation, whereas ACS has an age-diverse sample
* It takes time to adjust back to the labor market after degree completion
* Most people’s earning grow over time, due to:
* Career/Life-cycle effects
* General economic growth
* Grads who go on to further full-time education (sometimes the most talented?) won’t have “first-year
earnings” to show

* Grads who move out of state

* ARC’s “Economic Security Report” tends to understate the returns to education
 Solution: Look at more data, e.g., 3-year earnings, 5t"-year earnings, long-term earnings trajectories...



The Impact of Degree Level on Labor Market
Payoffs Varies by Field

Earnings by Degree Level, Selected Fields, for Recent Graduates in

Arkansas
90000 The best-paid knowledge professions
tend to requlre a Master's
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Source: ARC’s Economic Security Report. Geography:
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Often, High

er Degree Levels are Followed by

Lower Rates of Wage Employment in Arkansas
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Percentage of Graduates with Full-Time (Compatible) Wage and
Salary Employment in Arkansas

Often: More education => less

wage employment in Arkansas Online
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College Graduates are Disproportionately Urban
Outside Central and NW Arkansas, a Large Share are Educators

Population with Bachelor's degree by PUMA in Arkansas
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DO PEOPLE WORK IN THEIR
-IELDS?




Do People Work in Their Fields? Should They?

Majors differ greatly in how closely matched they are to actual jobs
* The vast majority of nursing majors work in their field
* Almost no one who majors in humanities or liberal arts works in their field

|Il

But “impractical” majors can pay

* Economics majors are among the highest earners, even though few people work “in” economics per
se

Majors don’t always need direct job relevance to be worthwhile

* Let us know if you think a proposed major has “indirect” value, and we’ll try to think of ways to study
that empirically

We use a “CIP-SOC crosswalk” published by the National Center for Education Statistics
(NCES) to define which major/occupation dyads are “matched”

* Data source for this section: Census Bureau American Community Survey microdata



Some Popular Majors (Business, Nursing, Accounting) Have Obvious Job
Relevance
Others (Psychology, English) Don’t

Most popular majors, US

M Business Management And
Administration

W Psychology
@
- B General Business
y : n Nursing

W Accounting
H Biology

B General Education

W English Language And Literature
B Communications
m Computer Science

M Rest of majors
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Some Popular Majors (Business, Nursing, Accounting) Have
Obvious Job Relevance
Others (Psychology, English) Don’t

Most popular majors, Arkansas

M Business Management And
Administration

B General Education

m Nursing
General Business

B Accounting

M Psychology

H Elementary Education

H Biology

M Marketing And Marketing Research

B Finance

M Rest of majors
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Some Popular Majors (Business, Nursing, Accounting) Have
Obvious Job Relevance
Others (Psychology, English) Don’t

Most popular major areas, US

BUSINESS, MANAGEMENT, MARKETING,
AND REL

-
= EDUCATION.
= ENGINEERING.
SOCIAL SCIENCES.
= HEALTH PROFESSIONS AND RELATED
PROGRAMS.
= BIOLOGICAL AND BIOMEDICAL SCIENCES.
= COMMUNICATION, JOURNALISM, AND
' RELATED P
= VISUAL AND PERFORMING ARTS.
8% = COMPUTER AND INFORMATION

SCIENCES AND SU
= Rest of majors
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Some Popular Majors (Business, Nursing, Accounting) Have
Obvious Job Relevance
Others (Psychology, English) Don’t

Most popular major areas, Arkansas
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Most and Least Job-Relevant Majors

Highest and lowest matched majors (US data)
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Do People Work in Their Fields?

In Some of the Most Common Occupations, Fewer than Half of College
Grads Had a Related Major

Match Rate of Most Popular Occupations among Baccalaureates (US)
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Do People Work in Their Fields?
Occupations with the Highest Rates of Job-Relevant Education

Occupations with the Highest Rates of People "Working in their Fields"
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Do People Work in their Fields?

College Majors With the Largest Share of Graduates Working in Related

Jobs

College Majors with the Largest Share of People "Working in their Field"

$120,000 100%
90%
$100,000 80%
$80,000 70%
60%
$60,000 50%
40%
$40,00 30%
$20,000 20%
10%
$- 0%
& o P N 'S & & e 5 & o o e & o >
F & & &N S S S S S
v.}o 33 Q,\’ & . :.}S b\)“ i&c’ 60(' ‘(\<\ \\(‘\ » ~ 8}"’ (352 ((\@ o ¥ &
& & <<*‘¢\ & C @ & & 7 (¥ & © _&S*
PO & & R & & & ) A (@5.5: $ @
Rl & \?~°b 7}\\ e & o\o% & \-\@ & ,_,‘?9 & A 5
R < o & & S . C o &
@ e g & < § & oW &
< Y (& 2 @ 2 Q & » (2 N
<« &b & 2 & d}« ,Qo,@ <& &F ‘,\9% R \(&?
& > <& B & Sy &
'b(' ol @Q/ @ U XN N ("
<@ & &L G
é@(‘ & o
& 6‘\@
N ©
& ®
@
é@
N === Share of people "working in their field" === Median Bachelor's degree earnings

92



Do People Work in Their Fields?
The Earnings Premium for Second Majors Not Directly Applied on the Job

Ratio of earnings of this 2nd majorto all

What's a Double Major Worth? (by Field)
Mean Contribution to Earnings of Second Major Relative to Other Second

Most common unmatched 2nd major Majors By diminishing abundance as unmatched 2nd major...
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Do People Work in Their Fields?

The Earnings Premium for Second Majors Not Directly Applied on the Job

Average premium by unmatched secondary major. Top and bottom

Most lucrative second
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The Indirect Value of a Major: Economics

What Else Did (Unmatched) Economics 2nd Majors Major In?
And How Much Do They (Relatively) Earn?
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The Indirect Value of a Major: English

What Else Did (Unmatched) English 2nd Majors Major In?
And How Much Do They (Relatively) Earn?

A second major in English seems to
160 boost earnings in several 12%
communication-intensive fields
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The Indirect Value of a Major: Computer
Science

What Else Did (Unmatched) Computer Science 2nd Majors Major In?
And How Much Do They (Relatively) Earn?

A second major in computer science
strongly boosts earnings in business,
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Do People Work in Their Fields?

* Why might college educated people earn more if they’re not working
in their fields?

* College might provide human capital of a more general kind, e.g., critical
thinking skills, intellectual self-confidence, “learning to learn”

* Signaling or ability bias
* These are quite distinct causal stories but difficult to distinguish empirically



