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Thomas Jefferson, Virginia Board of 
Visitors Minutes, 1819

• The annual tribute we are 
paying to other countries for 
the education of our youth, 
the retention of that sum at 
home, and receipt of a 
greater from abroad which 
might flow to an University 
on an approved scale would 
make it a gainful 
employment of the money 
advanced, were even dollars 
and cents to mingle 
themselves with the 
consideration of a higher 
order urging the 
accomplishment of this 
institution.



Siegfried et al. (2007).  The economic impact of 
colleges and universities.  EER 26:5 546-555.

• Defining the area
• Choosing a multiplier
• Establishing the counterfactual
• Avoiding double counting
• Measuring fiscal impacts
• Measuring spillovers
• Use in PR/marketing



Characteristics of Study

• Sponsor: Virginia 
Business Higher 
Education Council
w Consortium of business, 

community, and 
education leaders

w Grow by Degrees 
Initiative
§ Based on NCHEMS 

analysis of need for 
70,000 additional 
degrees over period 
2010-2020.



Characteristics of Study

• Study uses a dynamic 
impact model (REMI 
PI+) instead of static 
input-output model 
(e.g., IMPLAN, RIMS II)

• Statewide versus 
institution focus
w Makes constructing 

counterfactual even more 
vexing.

w System elimination would 
have disruptive effect on 
underlying model 
coefficients (model is 
designed for marginal 
analysis)



Characteristics of Study

• Four month study
w Precluded survey work 

and massive amounts of 
data collection from 
students and institutions

w Secondary data sources, 
selected easy-to-obtain 
institutional data, and 
various assumptions 
used.



Components of Study

• Study has several components:
w (1) impact study of expenditures and human 

capital
w (2) impact study of degree initiative
w (3) examination of private and social benefits 

(monetary and non-monetary)
w (4) documentation of other public higher 

education contributions to economic 
development (e.g., technology transfer, 
extension, business support services, research 
parks, leadership, neighborhood revitalization)



REMI PI+

• Regional Economic Models Inc. Policy 
Insight

• Model is well respected with solid 
theoretical foundation

• Dynamic regional economic model with 
input-output, econometric, computable 
general equilibrium, and new economic 
geography features

• Numerous policy handles: (1) expenditures, 
(2) population/migration, (3) labor supply 
(3) productivity, (4) earnings, and (5) 
amenities



Examples of Model Output

• Economic
w Employment
w Gross Domestic Product
w Personal Income
w Earnings
w Output

• Demographic
w Population
w Labor Force
w Labor Force Participation
w Migration

• Fiscal
w State and Local 

Government 
Expenditures

w State and Local Revenues



Recent REMI Higher Education 
Studies

Study Year
University of West Florida Emerald Coast 2009
Oklahoma Higher Education (REMI) 2008
University of Connecticut (Milligan) 2005
University of California System (ICF 
Consulting)

2005

Florida Postsecondary Centers and 
Institutes (Harrington 2003)

2003

University of North Carolina system 
(Lugar et al.) 

2001

Northwestern University (Felsenstein) 1996



REMI PI+



REMI PI+ makes it easy



Higher Education Inputs and 
Outputs

Danger of double 
counting

Need to identify 
counterfactual

Danger of double 
counting

Need to identify 
counterfactual



Inputs and Outputs

• Inputs    Inclusion
• Institution payroll                                           Yes
• Institution outlay on goods and services                 Yes
• Medical system payroll                    Yes
• Medical system outlay for goods and services        Yes
• University foundation operational expenditures     Partly
• Capital spending                   Mostly
• Student expenditures                    Yes 

• Outputs                 Inclusion
• Productivity increase from degree completion            Yes
• Productivity increase from credit program No   

diploma and certificate programs and non-completers 
• Productivity enhancement from non-credit courses, No
         contract training, adult basic education
• Productivity enhancement from patients’ improved     No   

health 

• Productivity enhancement from institution R&D No
• Productivity enhancement from extension No
• Institution business spin-offs  No
• Economic activity associated with other licensure       No 

activity 
• Expenditures from patent licensure income             Partly
• Faculty earning from consulting & other employment No
• Earnings from alumni created businesses                     No
• Business start-ups, relocations, & expansions due to   No 

educated  workforce or proximity of R&D activity 
• Effects of amenities on in-migration                        No
• Visitor spending connected to student visits              Yes
• Visitor spending connected to faculty visits,               No
         special events, and medical care 



Sources of Input Data

• USDE, IPEDS Data 
(Finance, Human 
Resources, Institutional 
Characteristics, 
Completions) 

• State Council of Higher 
Education for Virginia

• University of Virginia, 
Virginia Tech and other 
college/university 
impact study surveys

• Virginia Travel 
Corporation/TNS

• Institutional and 
Foundation Data

• National Science 
Foundation (NSF)

• Association of 
University Technology 
Managers (AUTM)

• Bureau of Labor 
Statistics 
(industry/occupational 
crosswalk tables)

• REMI PI+ Internal Data



#1: What is included?

• Expenditures of institutions--payroll, 
operations, and capital outlay

• Expenditures of health services 
foundations

• Expenditures of students (four year 
only)

• Expenditures of visitors of students
• Effects of education on graduate 

productivity/earnings



Institutional Expenditure Data 
from IPEDS 

• IPEDS (Integrated Post-Secondary Data 
System)
w Time lag (FY 2007 data used)
w Problems with accuracy of data

§ Category definitions fairly broad and subject 
to interpretation.  Institutions classify 
differently.

§ Not consistent with other data sets (e.g., 
National Science Foundation R&D expenditure 
data) 



Foundation Expenditures

• Types of foundations
w Scholarship, real estate (e.g., student housing), 

economic development, technology transfer, 
departmental or school, health services

• Hazards of double-counting
w (e.g., Student expenditures on housing already 

reflected, other pass through (e.g., tuition 
payments, rents and leases from institution and 
vice-versa)

• Expenses from two health services 
foundations represent two-thirds of total 
foundation expenses of $2 billion



Student and Visitor 
Expenditures

• UVA Impact Study (2007) data 
adjusted by institution using cost data 
from IPEDS institutional characteristics 
survey

• UVA Impact Study visitor survey data 
along with Virginia Tourism Council 
average expenditure per visitor data



Human Capital

• Mobility
w Increase in graduates 

boosts graduate 
workforce only 30% after 
fifteen years (Bound et 
al. 2004)

w Supply creates its own 
demand--one for one 
increase (Trostel 2007)

w Assumption made that 
only in-state graduates 
enter workforce

w Rate of attrition of 3% 
per year and retirement 
after 30 years

w Comparable to attrition 
rates observed in BLS 
NLSY79, DoED B&B: 
93/97, DoEd NELS: 
88/2000



Human Capital

• Value Added
w Earnings increment by 

degree type (based on 
Current Population 
Survey, ASEC

w Productivity estimates 
from Black and Lynch 
(1996) AER

w Information is assigned 
in REMI on REMI 
Industry/NAICS basis.

w Two step procedure 
used:

§ Crosswalk created 
between degree 
information from IPEDS 
and occupations using 
SOC and degree-
occupational crosswalk 
(with adjustments).

§ Occupational total 
assigned to industries 
using occupational 
employment weights 
from 2006 National 
Industry-Occupation 
Employment matrix.



Four Impact Scenarios

• #1: Economic Footprint Analysis (gross effects)
w Count economic effects of all expenditures and 

activities, regardless of source
w Count effect of human capital additions to state 

workforce over time
w Disaggregation by region, source (e.g., in-state, out-

of-state funding), and activity (e.g., medical centers, 
research, student expenditures, visitor expenditures) 

• #2: Economic Footprint Analysis of Current Higher 
Education Operations
w Remove capital Expenditures and health service foundation 

expenditures



Four Impact Scenarios

• #3: Export and Human Capital
w Restrict effects to expenditures originating out- of-

state and effect of human capital additions to resident 
workforce over time

• #4: Economic Impact Analysis (net effects)
w Expenditures originating out-of-state and human 

capital of those who would not have attended college 
(25% of in-state graduates) except for public higher 
education
§ Doesn’t count effects on import substitution and retention 

of human capital



Economic Footprint -- GDP
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Economic Footprint 
Distribution by Source

Expenditures
29%

Human Capital
71%

University payroll 
and outlays

63%

Student 
expenditures

19%

Foundation payroll 
and outlays

15%

Capital
3%

Visitor 
expenditures

<1%



CoVF Regions



Economic Footprint Regional 
Distribution

Central
35%

Hampton Roads
18%

West Central
18%

Northern
16%

Southwest
2%

Valley
9%

Eastern
0%

Southside
2%



Economic Footprint Scenarios

Variable 
(billions a-d)

Scenario 1 Scenario 2 Scenario 3 Scenario 4

(a) GDP $23.976 $22.684 $18.599 $5.831

(b) Output $36.155 $34.197 $28.049 $8.828

(c) Personal 
Income

20.937 19.863 $14.730 $5.402

(d) State 
revenues

2.507 2.365 1.678 $0.656

(e)Employmen
t (operations)

144,550 118,881 34,833 34,833



Degree Initiative

• Simulate effect of increase in degree 
production

• Degree input data based on National 
Center for Higher Education 
Management Systems (NCHEMS) 
projections of degrees and costs

• Count only estimated out-of-state 
revenues and effects of graduates 
joining workforce



Private and Social Benefits

• Private
w Monetary (e.g., earnings, fringe benefits)
w Non-monetary (e.g., working conditions, family stability)

• Social
w Monetary (e.g., increased tax revenues, lower government 

expenditures)
w Non-monetary (e.g., reduced crime, volunteerism)

• Estimates of state government expenditure 
savings using Trostel (2007) methodology
w Current Population Survey public assistance and 

tax contributions by educational level



Inventory of Other 
Contributions

• Research and Development (patents and 
innovations) 

• Technology Transfer (licensure revenue, 
business spinoffs--AUTM definition)

• Agricultural and industrial extension
• Research centers and industry targeting
• Research parks
• Business counseling and support services
• Workforce development
• Economic development leadership
• Urban and neighborhood revitalization



What would we have done 
differently?

• More survey work and institutional data 
collection

• Obtain state data on graduate workforce 
retention over time 

• Quantify additional human capital additions 
from higher education
w Non-completers
w Non-credit programs
w Extension programs

• Quantify effects of university services on 
firm retention, expansion, and recruitment 



What would we have done 
differently?

• Quantify human capital spillover 
effects on state productivity 

• Quantify university R&D effects on 
state productivity

• Formalize treatment of amenities (e.g., 
value of volunteer services, free or 
low-cost arts and entertainment)


