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Abstract


Brain drain has been an important topic to economic development officials in recent years.  Young college graduates play a pivotal role in attracting new firms to a local area.  When these graduates choose to locate outside the region in which they were educated, those students are taking the benefits of their education to places that did not necessarily help to cover the costs, and thus are providing no additional benefit to the region that contributed to the process.  In economically challenged areas, such as Erie County, PA, the relative scarcity of college graduates in the region may tend to dissuade new firms from choosing to locate in Erie, while the lack of good jobs continues to push more graduates out of the area.  This “snowball effect” has contributed to an economy that grew less than desired since 1980, and a recent wave of revitalization efforts.  This study attempts to measure the actual amount of brain drain in the area by recent graduates of Penn State Erie – The Behrend College.  This is done through the examination of graduates from 1994-2002, where they came from, and where they live now.  The problem of brain drain cannot be solved until its extent has been measured.  

I.  Introduction

When young college graduates choose to locate outside the region in which they are educated, those students take the benefits of their education to places that did not necessarily help to cover the costs and simultaneously provide no additional benefit to those that did pay for the education.  This problem of brain drain needs to be addressed in the Erie area for several reasons.  According to Tornatzky (2001, 19) migration patterns “…are stable over time and cumulative in their impact.  That is, if a given state has a relatively high rate of out migration of its graduates without a corresponding in-migration of talent, then over time the human resource assets available for participating in the knowledge economy are likely to become degraded.”  This paper discusses Penn State Erie’s impact on brain drain in the local economy.     

A large number of college graduates is beneficial to a region because they tend to earn higher incomes than those with lower levels of educational attainment.  Also, according to Daniel E. Hecker of the Bureau of Labor Statistics, the labor market in the United States is projected to require higher levels of educational attainment in the next ten years in order to fill the jobs of the new economy.  Specifically, “Occupations requiring a postsecondary vocational award or an academic degree, which accounted for 29 percent of all jobs in 2000, will account for 42 percent of total job growth from 2000 to 2010” (Hecker, 2001, 57).  If any local economy is going to prosper in the twenty-first century, it will need to attract and/or retain college graduates in order to fill these occupations.  

II.  What Do We Know About Brain Drain?


There have been a number of studies conducted relating to brain drain and its effects.  Some of these studies actually measure the amount of brain drain in a region while others discuss the theories of migration and possible ways of stopping the problems it brings.  But none have served as an exact model for this study.  We have found two types of studies that relate to the brain drain problem in Penn State Erie’s service area.  The first studies examined will be those that specifically measure the amount of brain drain or gain within a certain region, based on how closely each pertains to this study.  The second group discusses theories as to why brain drain occurs and how the problem can be stopped.  Applicable studies are discussed below in order of their relevance to Penn State Erie and this project.  

A.  Measurement-Based Brain Drain Studies


The first study examined is Brain Drain in Erie County by James Washburn and Hazel Sadiarin (2001).  In this study, Washburn and Sadiarin looked at changes in population between the 1990 and 2000 U.S. Censuses.  After accounting for deaths, Erie County lost 17% of its population in the 20 to 24-age bracket (who were 30 to 34 years of age in 2000) in ten years.  Even more startling, Erie County lost 23% of its population in the 15 to 19-age bracket (who were 25 to 29 in 2000).  These population losses represent an approximate out-migration of 9,000 residents that otherwise could have contributed to the region’s workforce.  The study also included an analysis of the IRS County-to-County Migration Statistics.  Data for 1996-97 show a net out-migration of 869 households and 1,403 residents.  These households also took with them $27,273,000 in net loss of household income.  This is income that could have been spent in the Erie area economy but wasn’t, due to the out-migration.  This study was the first time anyone had measured the impact of brain drain in Erie County.  The present study has grown out of the Washburn/Sadiarin work.  


Another study, Reversing the Out Migration of Human Capital from Northwest Pennsylvania, developed by Business Retention Technologies, Inc. (2001) begins by discussing the impact of brain drain on new economy development.  The study is a comparison across the Team PA marketing region in Northwest Pennsylvania.  It measures brain drain using changes in population from the U.S. Census, and the IRS County-to County Migration statistics for 1999-2000.  The study describes a “chicken and egg” scenario in which the “lack of human capital has significantly impeded our region’s ability to attract and retain New Economy companies.  Concurrently, the attraction and retention of New Economy workers is hampered due to the relative nonexistence of New Economy Jobs” (2001, p.3).  This statement is magnified when the updated IRS data are analyzed.  In 1999-2000, Erie County experienced a net out-migration of 1,056 households and $37,697,000 in income.  This represents a significant worsening over the 1996-97 data examined in the previous study.  Two data points are not enough to determine if the trend is worsening, but two years with such large out-migration clearly represents a problem for the county’s economy.  


The National Survey of Recent College Graduates (NSRCG) is conducted biennially in order to provide data to educational planners and employers so they may predict trends in employment opportunities and salaries for recent graduates in science and engineering fields.  Because of the nature of this database, many in academia have been able to use this information to analyze the migration patterns of recent graduates throughout the country.  Four studies have been uncovered using this database to measure the effects of brain drain on a region.  Since these studies do not provide data for all majors, it cannot be used as a direct comparison for this study, but many of the methods are helpful.  


One of the colleges that has used the study to measure brain drain is Case Western Reserve University in Cleveland, OH.  The study, by Paul Gottlieb, The Problem of Brain Drain in Ohio and Northeastern Ohio (2001), examines the extent of brain drain across states and large metropolitan areas.  He does this by using three measures of migration; retention, attraction, and trade balance.  These are calculated using the supply and demand of science and engineering grads.  In most statistics, Pennsylvania ranked between thirty-third and thirty-eighth among all states and the District of Columbia, with 51 being the worst.   Gottlieb also discusses methods to stop problems associated with disequilibria in these areas.  He recommends maintaining a high focus on education even if the state is an exporter of graduates (like Pennsylvania), and focusing efforts on expanding the demand for high-tech jobs within the state.  


Where Have All the Students Gone? (1998) and Who Will Stay and Who Will Leave? (2001) are also examinations of the NSRCG survey.  The Southern Technology Council, based in Research Triangle Park, NC, undertook both studies.  The first study analyzed the results of the NSRCG study of graduates who received Bachelor’s and Master’s degrees in 1991 and 1992, and their residency as of April 15, 1993.  Respondents were then classified into categories to determine how well individual states had performed at retention since high school (focusing on the number of people who still resided in the state in which he or she graduated from high school) and retention since the most recent degree received.  The study also measured net migration for each state in each of these categories.  There were no specific results posted for individual states within the studies, but the authors drew conclusions based on the correlations between retention of high school graduates and retention of the most recent degree graduates.  According to the study, one of the better ways to stop brain drain is to keep high school graduates within the state for college.  


In Who Will Stay and Who Will Leave?, Tornatzky uses the results of the NSRCG study of graduates who received degrees between July 1, 1994, and June 30, 1996, and their residency as of April 15, 1997.  In this study, he does not attempt to measure the extent of migration as much as the reasons for it.  The study regresses the migration statistics on individual, institutional, and state factors.  The results were mixed with several factors from each section being statistically significant.  


The University of Maine’s Margaret Chase Smith Center for Public Policy teamed with the Southern Technology Council to produce Maine’s Science and Engineering Brain Drain: How Much and Why?  This study uses the same NSRCG study mentioned above to study the impact of brain drain in Maine.  The study notes, “…few states or even institutions systematically monitor retention or migration rates.  Further, lack of any standardized measure of these phenomena precludes state-by-state comparisons for those that do” (Tornatzky, 2001, 2).  When the numbers were calculated based on net migration and retention, Maine ranked in the bottom five of all states.  This led to recommended policy implications that include increased support of higher education, and more detailed analysis of the demands of its employers to better fit its graduates with jobs.  


A study done by Yolanda K. Kodrzycki of the Federal Reserve Bank of Boston, Migration of Recent College Graduates: Evidence from the National Longitudinal Survey of Youth (2001), measures brain drain using the National Longitudinal Survey of Youth (NLSY).  This study began in 1979 covering about 6,000 14 to 22 year olds, with intent to monitor their migration throughout their lives.  Those who participated were surveyed annually until 1994 and every other year thereafter.  This provides an interesting change from the NSRCG studies because NLSY includes some non-college graduates and even some high school dropouts in the survey due to the age of the respondents in 1979.  Kodrzycki analyzed the results through 1996 to find that college graduates do have a higher tendency to migrate from their home state.  She also tested many variables to determine the reasons for movement.  Some of the more significant variables were amount of movement as a child, race, gender, and state-related factors such as unemployment.  Once the migration was determined, an explanation could not be offered as to why the migration occurred.  The migrant could have been “pushed” from a region due to loss of work or lack of opportunity, or “pulled” to another region because of a very strong economy or personal tastes.  


The final major study that attempts to measure brain drain is Pennsylvania’s Brain Drain Migration in the Mid-1990s (DeJong and Klein, 1999).  This study is related to Pennsylvania’s Migration Trends 1985-90 (PA State Data Center, 1999).  Both of these studies were published by the Pennsylvania State Data Center and use current population survey data to measure the migration trends of Pennsylvanians.  These studies were also the basis for the PA Department of Community and Economic Development “Stay Invent the Future” program aimed at stopping brain drain.  The studies show staggering numbers of residents leaving the state, most of them of working age.  This large exodus of working age Pennsylvanians illustrates the problem of brain drain.  Those who are leaving the state are the workers necessary to help rebuild and grow the stagnant economy of the state.  

B.  Theory-Based Brain Drain Studies


Data contained within studies that measure brain drain are very useful because they provide results against which to benchmark this study.  They also give ideas for calculation methods and new variables.  Studies that examine the theory of brain drain and how it can be prevented are also useful.  These studies provide methodology and explanation for some of the results.  


The first of these studies is Human Capital-Based Strategy for Regional Economic Development, by Vijay Mathur (1999).  In this study, Mathur discusses externalities associated with concentrations of educated individuals.  He states that innovation and knowledge development will lead to economic development of a region.  In relation to the Gottlieb study, they both state that brain drain is the result of an economic development problem, not a cause of it.  Through these, we learn that by increasing the demand for labor, a region can retain more of its graduates, which will cause the area to continually grow and develop.   The study also states that the accumulation of human capital leads to a knowledge stock, which will cause output of the region to continuously expand.  For example, knowledge of the DNA structure has continuously grown out of the Watson/Crick model developed in 1953 (1999, 206).  It also realizes that this knowledge stock can cross regional boundaries.  However, the region where the knowledge is based tends to receive the greatest benefits from its developments.  

The Interregional Brain Drain and Public Education (1973), by Richard Raymond, discusses the impact of public, tertiary-level, education on a region.  This early study has many applications in analysis of externalities associated with brain drain.  Raymond argues that taxpayers should stop paying for education in areas where brain drain exists because those who receive the benefits of the education are not paying for it.  The discussion begins by measuring the benefits an educated worker possesses over a non-educated one based on the externalities that he creates.  The addition of human capital is divided into four categories; change in disposable income, addition to public services consumed, the amount of greater productivity by the region as a whole because of the extra worker, and excess tax revenue earned due to the greater disposable income of the educated worker.  In these factors, the first two are personal benefits while the second two are societal benefits.  Assuming the worker does not migrate from the region in which he was educated, the public should continue to educate as long as the additions to human capital exceed the marginal costs of education.  This also means that there will be a larger accumulation of human capital in a region as discussed by Mathur.    

If the individual decides to migrate, though, the decision is harder.  The region still receives the benefits of the student’s work while he lived in the region, and the residents receive the benefits of the educational system located in the region.  Also, if that student uses his knowledge to create a process or product for the good of all, those who paid for the education will probably receive its benefits even though he did not do the work locally.  Additionally, even if the costs of education were fully borne at the federal level, the region would still experience the negative effects of brain drain.  For these reasons, taxpayers should still finance public education and find other methods to stop brain drain.

The Impact of Economic Opportunity, Amenities and Fiscal Factors on Age-Specific Migration Rates (1992), by Clark and Hunter offer examples of variables to test the migration statistics against.  When people choose to relocate from one region of a country to another, the decision is based on several factors.  Generally speaking, the migrant is hoping to maximize the utility received from the location- specific goods of a certain region (Clark, Hunter 1992, 423).  For example, an area that finances its expenses through high income taxes would be appealing to retired people because they have relatively low income and can still receive utility from the services of that region.  The study examined migration of white males from 1970-1980 on a county-by-county basis throughout the United States.  The numerical results of this study are not a good basis for comparison because of its data set and time frame, but it does provide a large number of variables that this data may be tested against.  

Clark and Hunter looked at the following three types of variables believed to impact migration: economic opportunity, location-specific, and fiscal.  In the 20-30 age group, there were several significant variables that could be tested against the Penn State graduates to see if they are also causes of migration locally.  Some of these include employment growth and income levels in the economic opportunity section.  Location specific variables include temperature measurements, theatres, major league sports, proximity to a metropolitan area, and some crime-related variables.  Finally, fiscal measures of income and property tax levels, average income tax, and education spending also significantly impact migration.  These variables are not a comprehensive list of those that could be tested, but provide a starting point for examination. 
III.  The Theory of Brain Drain

A.  The Matrix of Possible Residency Outcomes

	
	Residence Before College

	
	Erie County
	Non Erie County

	Residence After College
	Erie County
	Stayers
	Brain Gain

	
	Non-Erie County
	Brain Drain
	Visitors



Those who have graduated from Penn State Erie can be classified into one of the four following categories based on their residence before and after college: stayers, visitors, brain gain, or brain drain, as seen in the matrix below.  This study will begin by classifying all Behrend graduates into one of these four categories.  Once the graduates have been classified, selected characteristics (such as major, Grade Point Average (GPA), and age) will be examined to determine if there are any similarities within each of the four categories.  It will also determine if there are any noticeable differences among them.  By identifying which types of people fall into each of the categories, it may be possible to build upon plans, such as the “Stay Invent PA” initiative, to develop the local economy into a stronger region.  

All students who attend Penn State Erie contribute to the local economy while they are attending Behrend.  Most people shop at local stores when they need to purchase food, clothing, or supplies.  Some also work in the area while going to school, and as employees pay an occupational privilege tax to work within a municipality, which contributes to the local government budget.  Students also pay property taxes, directly or indirectly, on housing during their college career.  But students also use government services while in the Erie area, such as road maintenance, museums, parks, and libraries.  These costs and benefits to the local economy apply to all students while they reside in the region, regardless of which category they fall into upon graduation.  

Considering the four cells in the matrix, stayers are graduates who resided in the local area both before and after they received their college education.  The stayers are important to a region because they are returning the benefits of their education to the community (assuming they are employed) and because they tend to know the local economy.  If a stayer decides to leave the area sometime after graduation without being replaced by another, equally educated individual, the local economy will be worse off in its overall levels of education and employment.  

The brain drain group lived in the local area before they attended Penn State Erie, but decided to relocate outside the area after graduation.  These graduates are taking with them their earning power, along with their education, two very valuable resources.  They may have relocated due to better job markets, a change in personal tastes, or as part of a long-term plan.  If brain drainers had decided to stay in the local area, they would contribute to a larger network of graduates in the area.  This network could lead to local growth if employers see there is a supply of skilled labor here.  It would also create greater spending by the younger group of people and increase the demand for the services they prefer.  

Those who were not from the local area before they attended college here fall into either the brain gain or visitors category.  Brain gainers are those who chose to locate here upon graduation, even though they resided elsewhere before college.  They are beneficial to the area because they keep the benefits associated with their education here.  The brain gain category can also offset the losses of graduates in the brain drain category.  If this category is larger than the brain drain category, assuming equal skill levels, the area will be better off overall despite losing graduates from the local area, because of an accumulation of human capital from a wide variety of areas.  

Visitors, on the other hand, were only here for the period of their education and did not choose to locate within the region upon graduation.  They received the benefits of schooling, but like the brain drainers, did not choose to stay in the area.  As a result, the area is losing the possible benefits that the graduates may have provided to the region.    

Visitors and brain drainers also take more than the value of their education from the local economy when they relocate after graduation.  These graduates are taking their earning power and knowledge base upon which others may have built.  In economically challenged regions of the country, like the Erie region, this knowledge base is an essential tool to economic development.  As Mathur (1999, 205) states, “The central idea is that, for a region to grow in employment and per capita income, it must save and invest human resources to accumulate human capital.”

B.  Externalities


An externality is the benefit or cost incurred by a third-party through the actions of another.  For example, if an organization in town displays fireworks to promote an event, more people will benefit from the fireworks display than those who are attending the event (assuming everyone likes fireworks).  Those people who did not pay for the fireworks experienced an external benefit.  Similarly, if a neighbor plays loud music at 3 A.M., he or she will impose a cost of lost sleep upon those in listening distance, even though they did not pay for the music.  These neighbors experienced an external cost.  Similar external benefits and costs occur when dealing with college graduates and whether they decide to locate in the local economy.  

When higher education leads to greater pay for some people, the residents of the entire region are better off.  Those higher paying jobs mean a higher tax base for the local economy, which benefits all with better schools, roads, and other services.  Also, residents with higher incomes tend to spend more money, creating a spending and re-spending multiplier effect throughout the economy.  A college graduate also uses the benefits of his or her education to get a better job than otherwise possible.  Conversely, if that college graduate was educated using local tax revenue, and chose to leave the local area upon graduation, the local residents would have incurred the cost of education while receiving little benefit.  This is why higher levels of educational attainment provide many benefits to a region beyond the individuals who possess better jobs.  


The education process is not free, though.  Either parents or the student must fund the cost of the education, using cash or loans.  If the parents had not spent this money on education, it could have conceivably been invested locally in a business that would earn profit.  This business venture may or may not be a better investment than investing in college education, because the true benefits of a college education are measured over the graduates’ working lifetime and must be discounted to present value.  If the local student chooses to settle outside the region, though, that region will see little benefit whereas the hypothetical business venture may have resulted in additional jobs and increased wealth in the region.   

The accumulation of people with higher educational attainment also leads to a larger concentration of residents with common interests.  These residents can build upon these interests to develop activities for each other.  For example, young college graduates typically demand performing arts, fine arts, and nightlife activities.  These graduates can form groups, such as the recently formed Young Erie Professionals, to promote the region in which they live to attract these activities to the area.  Once these groups attract such functions and activities, more people will become interested in the area and possibly choose to locate here rather than move as they may have previously planned.  As this process continues, the area will continue to grow as those graduates form families and remain in the area and new young graduates benefit from these places and activities.  This creates a continued interest throughout all age groups in the region as it develops and prospers for all ages.  The opposite is true for an area with continuous out-migration.  Out-migration will lead to less demand for the services that young professionals demand and therefore cause a shorter supply of these goods.  It can be seen that the positive externalities associated with the accumulation of human capital outweigh the costs.  The external costs of the extra government services used and the increased load on roadways are a small price to pay for the greater levels of educational attainment and its benefits.  

C.  Funding


Brain drain is a more serious problem for the local area to the extent that local taxpayers underwrite the education costs of the students who leave.  Although tuition costs make up a large portion of a student’s budget while in college, tuition does not cover the total costs of students’ education.  While budget data are not available specifically for Penn State-Erie, we can get a feel for the extent to which taxpayers underwrite Behrend graduates’ education by looking at the budget for the whole university.  Penn State University’s 2002-03 budget of $2.15 billion was financed through a variety of sources.  About $1.55 billion of this is for direct instruction, student aid, building expenses, and the other support for education of students.  About $600 million, about 28.4%, of the total budget comes from tuition.  Major amounts come from other sources such as grants and research contracts and gifts.  The remaining 15.4% comes from state taxpayers.  It is these funds that the emigrating students are taking with them.   If the entire cost of a student’s tuition were fully covered privately, the issue of brain drain would not be as important as it is now, because the taxpayers would not be subsidizing the cost.  These taxpayer expenses could be used to fund road projects or other needed developments, or more education for those who stay in the area.  

IV.  The Graduates


The database used in this study is a list of students who were admitted to and graduated from Penn State-Erie between spring semester, 1994 (the earliest currently available data) and summer semester, 2002
.  The earliest semester of graduation is spring, 1995.  Students that graduated one year after the admission date represent a number of transfer students who needed to complete only one year of a program.  Similarly, some of those who were admitted in the later years of the study period were also transfer students who needed less than the average two to four year period to complete a degree.  This is not a comprehensive list of all graduates over this time period, only a list of those who were both admitted and graduated in this period.  This list includes 2,039 Behrend graduates.  The list of graduates was sorted by current address to determine that 1,961 have a current address on file with the University’s Alumni office.  Since there is no way of obtaining an address for the remaining 78 graduates, they had to be dropped from the analysis.  They represent only 3.8% of the total list.    


This project is divided into two parts.  The first part uses Erie County, PA as the home area.  Therefore, any classification in the matrix is based on those who were from and currently live in Erie County versus those outside Erie County.  For example, a stayer is someone who lived in Erie County both before attending and after graduating from college.  The second part focuses on the Penn State Erie service area as the home area.  The service area is the geographical area upon which the college focuses its recruitment efforts, and consists of all of Crawford, Erie, and Warren Counties along with a small part of Venango County, PA.  In the second part, a stayer is someone who lived within the service area before admission to college and currently lives within the service area, though not necessarily in the same county as at the time of their admission. 
 
 

A.  Erie County Graduate Distribution


In the first sort of the data by county of residence at date of admission to college, all students who were originally from Erie County, PA were placed into a “from Erie” file.  Graduates who were originally from Erie County represent 962 (49%) of the 1,961 graduates in the study.  Once the graduates were separated by region of origin, the list was re-sorted to determine the stayer and brain drain distributions.  On the re-sort, any graduate in the “from Erie” file who still lives in Erie County is a stayer, and anyone who left is classified as brain drain.  As depicted in the Table 1, there are 702 stayers currently living in Erie County.  The remaining 260 graduates list their current address somewhere other than Erie County and thus fall into brain drain.    

[image: image2.emf]Table 15:  Distribution of Graduates by School

School of Number Percent Number  Percent Number Percent Number Percent Number Percent

Business

318 46% 116 17% 14 2.0% 242 35% 690 100%

Engineering

221 34% 120 19% 17 2.6% 288 45% 646 100%

Humanities

209 50% 50 12% 7 1.7% 150 36% 416 100%

Science

93 44% 29 14% 6 2.9% 81 39% 209 100%

Totals

841 43% 315 16% 44 2.2% 761 39% 1961 100%

Totals Stayer Brain Drain Brain Gain Visitor


After the 962 graduates were placed into the “from Erie” file, there were 999 graduates (51%) in the “not from Erie” file.  This list was then re-sorted by current address to determine brain gain and visitors.  Fifty-eight (3%) of the graduates currently live in Erie County and represent the brain gain group.    The remaining 941 are classified as visitors since they no longer reside in Erie County.  They visited Erie while they went to college here, but moved on after graduation.  
[image: image3.emf]Table 1: Distribution of Graduates

Erie County Outside Erie County Total

Erie County

Stayers

702

Brain Gain

58

760

Outside Erie County

Brain Drain

260

Visitors

941

1,201

Total

962 999 1,961

Residence Before College

Residence 

After 

College


Table 2 shows each of the components of the matrix as a percent of total graduates in the study period.  One prominent observation is that approximately one-half (49%) of the graduates over this period were from Erie County.  But the table also shows that 61% of the graduates in this period no longer live in Erie, and thus are no longer contributing directly to the local economy.   This results in a net brain drain from Erie County of 202 graduates (brain drain of 260 minus brain gain of 58), 10% of the sample size.  When Gottlieb (2001, A1-A9) examined migration patterns of science and engineering graduates across states, Pennsylvania ranked 33 of 51 in “Proportion who work where schooled” (A3).  The state also ranked 50 of 51 in “Net Migration” (A5) and 38 of 51 in “Net migration as a percent of 1993 population” between 1990 and 1997.  These statistics show that the state is not performing to the national standard in retaining its graduates.  Penn State Erie is, however, retaining 39% of its graduates within the county.  


In Table 3, the graduates are calculated as a percentage based on residency before college.  That is, down the columns of the table.  For example, 73% of graduates who were originally from Erie County still reside here and 27% have left the area.  94% of graduates who came from outside Erie County are no longer in the area, and only 6% of non-Erie County graduates chose to stay here.  In other words, the area is retaining the majority of graduates who came from the area, by a factor of nearly three to one.  But most of those who were not from the area originally do not stay here.  If there were larger numbers in the brain gain category, more of the loss in brain drain could be offset thus lowering net brain drain.  

[image: image4.emf]Table 2: Distribution as a Percent of Total Graduates

Erie County Outside Erie County Total

Erie County

Stayers

36%

Brain Gain

3%

39%

Outside Erie County

Brain Drain

13%

Visitors

48%

61%

Total

49% 51% 100%

Residence Before College

Residence 

After 

College


B.  Analysis of Variables

i.  Grades

Upon completion of the measurement process, a number of variables were examined to attempt to determine any commonalities or differences that would help to predict what type of graduate becomes a stayer, brain drain, brain gain, or visitor.  The initial data analyzed were measures of student performance.  One hypothesis suggests that graduates in the brain drain group would have higher SAT scores and cumulative GPA’s because these graduates tend to be “more marketable” across a wider job market than those with lower GPA’s.  This is not saying that Erie area employers are more willing to accept lower level graduates, just that students with higher GPA’s have more options geographically.  It is logical to assume that there would be a strong positive correlation between SAT score in high school and GPA from college.  This assumption proved false, however, and the correlation between SAT and GPA for all 1,961 graduates was just 0.358.  Even students with low SAT scores can do well in college, apparently.     
Not all applicants provide an SAT score on their applications, but cumulative GPA data were available for each graduate, so the latter is the more comprehensive measure of student performance.  Table 4 shows average SAT scores and cumulative GPA for graduates by matrix category.  On the “from Erie” side (the leftmost two columns), the brain drain group scored higher than the stayers in both categories.  A brain drain graduate scored an average 55 points (5.6%) higher on the SAT and graduated with a marginally higher cumulative GPA 0.09 points (or 3.0%) higher than a stayer.  Of those “not from Erie” (the next two columns), visitors scored on average 15 points (1.5%) higher on the SAT and graduated with a cumulative GPA 0.02 points (0.7%) higher than those in the brain gain.  These data tend to support the hypothesis; those leaving the county tend to have higher SAT’s and GPA’s than those staying, but the difference is rather small in magnitude.  
[image: image5.emf]Table 3: Distribution as a Percent of Residence Before College
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ii.  Age


Another variable that may help predict placement in the matrix is age.  Table 5 examines age at admission and Table 6 examines the number and percent of adult versus traditional students.  It is hypothesized that those in the “from Erie” side will have a higher average age at graduation because there will be a larger proportion of adult students from the local area.  This may occur if adults, who tend to be established with a house and/or family (more than traditional students), tend to go to college closer to home.  Younger graduates also tend to be more mobile for this reason.  For this comparison, an adult is classified as anyone who was admitted to college at age 24 or above (per Penn State policy), and a traditional student will be classified as anyone who was admitted under the age of 24.  

As predicted, the average age at admission is higher in the “from Erie” categories (the first two columns) than those “not from Erie.” Table 6 shows that there are also a much larger percentage of adult students “from Erie.”  Approximately 12% of the graduates were adult students in this period.  Eighty-one percent (132 stayers plus 64 brain drain of 241 adults) of those graduates are “from Erie” while just 19% (3 brain gain plus 42 visitors of 241) of the adults are “not from Erie.”  It was surprising to see that the brain drain group had a larger proportion of adult graduates (25%) than stayers (19%), showing they also have a propensity to move upon graduation.  Still, though, over 54% (132 of 241) of all adult graduates in [image: image6.emf]Table 9: Distribution of Graduates
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this time period are stayers.  


iii.  Major and School


The final method used to explore the matrix is to examine graduates by major.  Since there were not enough data points in the sample size to examine individual majors, the graduates were organized by the major’s associated school; Business, Engineering, Humanities, or Science.  Table 7 shows the distribution of graduates across schools by placement within the matrix as a percent of total graduates in the respective majors.  For example, one finding is that a high percentage of Business majors are stayers (41%), although Business majors only account for 36% of all graduates.  Table 8 shows the same distribution of graduates across schools by placement in the matrix as a percent of total graduates in the matrix division.  For example, 40% of all visitors are Engineering graduates whereas 33% of all graduates are Engineering majors.  
An examination of the graduates who are from Erie discloses that that the distribution by major closely follows the percentages that stay and leave.  In table 3, it was stated that approximately 73% of the graduates “from Erie” currently reside in Erie County.  This percentage holds true for Business and Science graduates, both retaining approximately 73% of Erie graduates.  There were 382 Business graduates “from Erie” during the study period and 282 (74%) of those graduates still live in the county.  Humanities graduates have a retention ratio of about 82% while Engineering graduates are slightly lower at 63%.

Table 8 shows that stayers have a surprisingly large portion of Humanities majors within the group (27% of stayers versus 21% of all graduates).  Brain drain graduates show a slightly higher proportion of Engineering graduates than the average (35% versus 33% average).  When this is coupled with the large amount of visitor Engineering majors, it appears that there are not enough jobs in those fields in the Erie area to support the graduate base.  Almost 73% (91 brain drain graduates plus 378 visitors) of the Engineering graduates in the study period no longer live in Erie.  This could be due to a lack of attractive employment in the field locally or a surplus of willing and able workers due to a large number of Engineering degree holders in the region.   Table 8 also shows that 40% of stayers are Business majors while only 22% of stayers are Engineering majors.  Within the brain drain group, a smaller 38% of graduates are Business majors (compared to the stayers) and a much larger 35% of graduates are Engineering majors (compared to the stayers).  
[image: image7.emf]Table 8:  Distribution of Graduates by School

School of Number Percent Number  Percent Number Percent Number Percent Number Percent

Business

282 40% 100 38% 19 33% 289 31% 690 35%

Engineering

156 22% 91 35% 21 36% 378 40% 646 33%

Humanities

192 27% 43 17% 10 17% 171 18% 416 21%

Science

72 10% 26 10% 8 14% 103 11% 209 11%

Totals

702 100% 260 100% 58 100% 941 100% 1,961 100%

Totals Stayer Brain Drain Brain Gain Visitor


C.  Behrend Service Area (SA) Graduate Distribution


The same database of 1,961 graduates is used here to determine the amount of brain drain and brain gain locally, based on Penn State Erie’s service area rather than just Erie County.  Table 9 shows the distribution of graduates with anyone from the service area of Crawford, Erie, Warren, and a small piece of Venango Counties in PA at time of admission on the “from Behrend SA” side.  In the “residence after college” portion, this same geographic region is used to determine specific placement within the matrix.  In this run, graduates from the service area represent 1,156 (59%) of the total graduates, while those not from the service area are just 805 (41%).  This is an increase in the “residence before college” of 194 graduates compared to the Erie County numbers.  The percentage distribution between those from the service area (59%) and those not from the service area (41%) shows a very high proportion of graduates from the local area.  It is thought that brain drain should be greater than brain gain in the service area in part due simply to the much larger proportion of graduates from the service area versus those not from the service area.  There is a smaller amount of brain gain in this SA matrix because some of the brain gain in the Erie County data was from graduates relocating from one of the surrounding rural counties to Erie County.  In the service area calculations, these graduates are now classified as stayers since they moved within the service area.  The net brain drain from the entire region has increased to 271 graduates or14% of the sample size (315 brain drain minus 44 brain gain) from 202 (10%) in the Erie tables.    

[image: image8.emf]Table 16:  Distribution of Graduates by School

School of Number Percent Number  Percent Number Percent Number Percent Number Percent

Business

318 38% 116 37% 14 32% 242 32% 690 35%

Engineering

221 26% 120 38% 17 39% 288 38% 646 33%

Humanities

209 25% 50 16% 7 16% 150 20% 416 21%

Science

93 11% 29 9% 6 14% 81 11% 209 11%

Totals

841 100% 315 100% 44 100% 761 100% 1961 100%

Totals Brain Drain Brain Gain Visitor Stayer


The re-distribution within the cells of the matrix has changed the distribution as a percent of total graduates, as shown in Table 10.    This table shows that 45% of all Behrend graduates currently live within the school’s service area after graduation, an increase of 6% over the 39% in the Erie table.  The increased home area has also increased the brain drain from 13% to 16% of the total graduates, but its 3% increase is partially offset by the 7% (43% from 36%) increase in stayers.  Considering the geographic size of these counties compared to the locations nationwide that a graduate can choose to locate in, a retention ratio of 45% of the total graduate base seems to be high.  Penn State Erie is producing a relatively large amount of graduates that choose to live in the area.   
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The increased number of graduates in the “from Behrend SA” side did not change the percentage distributions of the graduates between stayers and brain drain.  Table 11 shows that 73% of the graduates chose to settle in the service area after graduation as stayers while 27% have left as brain drain.  These figures are identical to the Erie County run.  On the “not from SA” side, the smaller number of graduates resulted in a slightly different distribution from the Erie County run.  This time, brain gain was reduced to 5% from 6% while the proportion of visitors increased to 95% from 94%.

[image: image10.emf]Table 4:  Average Scores by Category

Average n Average n Average n Average n Average n

Average SAT

988 505 1043 178 1011 44 1026 832 1015 1559

Average C-GPA

3.03 702 3.12 260 3.04 58 3.06 941 3.06 1961

Brain Drain Brain Gain Visitor Totals Stayer


D.  Service Area Analysis of Variables
i.  Grades


The redistribution of graduates had little influence on the grades of each category.  Table 12 shows that brain drain and visitor graduates still show the highest average SAT scores of 1,031 and 1,030, respectively.  Stayers saw an increase in average SAT of approximately 6 points to 994 and the average brain gain score decreased 16 points to 995.  The average GPA of the service area graduates is fairly similar across the four categories of the matrix.  Brain drain graduates have the highest average GPA of 3.12 and stayers have the lowest average GPA of 3.03, on a 4.0 scale.  Stayers, brain drain, and visitors all saw no change in the average from the Erie County sort and brain gain experienced a minimal increase of .03.    With results so close to the numbers from the Erie County run, it can be assumed that there are similar levels of knowledge and intelligence between Erie County and the entire service area.  This is positive news for the rural sections of the service area because it can be assumed that the service [image: image11.emf]Table 7:  Distribution of Graduates by School

School of Number Percent Number  Percent Number Percent Number Percent Number Percent

Business

282 41% 100 14% 19 3% 289 42% 690 100%

Engineering

156 24% 91 14% 21 3% 378 59% 646 100%

Humanities

192 46% 43 10% 10 2% 171 41% 416 100%

Science

72 34% 26 12% 8 4% 103 49% 209 100%

Totals

702 36% 260 13% 58 3% 941 48% 1,961 100%

Stayer Brain Drain Brain Gain Visitor Totals

area counties are managing to retain graduates with similar testing levels, which aids growth across the entire region.  

ii.  Age

Tables 13 and 14 show the average age of graduates and the distribution of traditional versus adult graduates by category, respectively.  Graduates “from Behrend SA” in this example enter school approximately two years older than graduates “not from Behrend SA.”  This is shown in Table 13 as the stayer and brain drain average ages at admission is approximately 2 years higher than the brain gain and visitor average ages at admission.  In the service area distribution, 216 (90%) of the 241 adult graduates were from the service area.  The remaining 25 graduates were classified as visitors.  There were no brain gain adult graduates.  Table 14 also shows that while adults comprised 12% of all graduates, they accounted for much smaller shares of the brain gain (0%) and visitor (3%) categories.  Generally, this supports the theory that older students would be inclined to attend college closer to home as can be seen in the average ages in Table 13.  It is surprising to see, however, that 21% of brain drain graduates were adults compared to just 18% of stayers.  This is counterintuitive because it shows that, upon graduation, age is not necessarily a major factor in who decides to locate outside the area.  
[image: image12.emf]Table 5:  Average Age of Graduates

Stayer Brain Drain Brain Gain Visitor

Average Age at Admission

21.67 21.98 20.09 19.51

Average Current Age

27.98 28.81 26.46 25.80


iii.  Major and School

The distribution of graduates across major and school had the most significant changes from the Erie County analysis to the service area analysis.  In the grades and age categories, there were some small changes within the categories from the Erie County data to the SA, but the changes were much smaller than those in this categorization.  In Table 15, it can be seen that 43% of all graduates are stayers; however, 50% of Humanities graduates and just 34% of Engineering graduates are stayers.  Table 15 also shows that while 16% of all graduates are brain drainers, 19% of all Engineering graduates are in the category.  Also while visitors constitute 39% of the total, 45% of all Engineering graduates are in this category.  These numbers show that the service area is retaining a higher proportion of graduates in Humanities fields and losing greater proportions of Engineering graduates.  The service area is also retaining a large proportion of Business majors as stayers (46% versus 43%).  These numbers show that graduates in high demand Engineering fields are making up a larger proportion of those leaving than the average and the service area is retaining a larger proportion of Humanities and Business majors than the average in each area.    


In Table 16, the graduates are sorted as a percentage of the total number of graduates by matrix division.  This table tells a similar story to the numbers in Table 15.  Business majors represent 38% of all stayers and 32% of visitors compared with 35% of all graduates.  This once again shows that the service area is retaining a larger proportion of Business majors than the proportion leaving.  When the Business graduates are compared to the Engineering graduates, the picture becomes clearer.  Just 26% of stayers are Engineering majors while 38% of brain drainers and 38% of visitors graduates with these degrees.  The proportion of stayers as Engineering majors is much smaller than the population average of 33% while the proportion of brain drain and visitors in these degrees is much higher than the average.  Similarly, 25% of stayers are Humanities compared with 16% of brain drain, 20% of visitors, and 21% of the total.  The combination of Tables 15 and 16 re-emphasizes the fact that Behrend graduates in [image: image13.emf]Table 11: Distribution as a Percent of Residence Before College
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Engineering fields tend to locate outside the local area while Business and Humanities graduates tend to locate within the area.  
V.  Conclusions


This study presents results much different that the researchers originally hypothesized.  Brain drain is a problem in the region with 27% of Penn State Erie graduates who were from the area choosing to leave the area upon graduation. The results are not as bad, though, as some local citizens tend to believe.  The researchers conducted an informal survey of the Knowledge Worker Task Force of the local Civic Coordinating Committee.  This group has been formed from local officials concerned with promoting the long-term viability of the region.  These citizens, who have a strong knowledge of the local economy, predicted results much worse than those uncovered here.  A survey of thirteen task force members resulted in an average expected brain drain from the region of 68% of the local graduates and 32% of the graduates falling into the stayers category.  The researchers also conducted an informal survey of twelve faculty members within the School of Business at Penn State-Erie.  These faculty members similarly predicted an average brain drain from the region of 60% of local graduates and 40% of the graduates falling into the stayers category.  These predictions are more pessimistic than the actual brain drain of just 27% of the local graduates in the study.  

Other key findings from this study include:

· In the Erie County analysis, approximately one-half of Behrend graduates are from the county and the other half are from outside Erie County.  The service area analysis indicates that approximately 60% of the total graduates are from the local area originally. Approximately 45% of the total graduates are still living here.  
· The region has experienced approximately 27% (260 in the Erie County analysis and 315 in the service area analysis) brain drain of Behrend graduates who lived in Erie County before college.  This is about 13% of the total graduates in the Erie County analysis and 16% of the total graduates in the service area analysis.    

· Brain gain in both the Erie County and service area analyses has been relatively small.  In the first analysis, there were 58 (3% of the total) graduates and in the service area analysis, this number dropped to 44 (2% of the total) graduates.  

· Average SAT scores and GPAs are marginally higher for graduates leaving Erie County (brain drain and visitors) than those choosing to remain in the county.  This implies that students who are leaving the area are slightly stronger academically.  It is encouraging that these differences are not greater.  
· Business and Engineering students account for slightly larger proportions of the brain drain group than of all majors, and Humanities majors comprise a smaller proportion.  This is true in both the Erie County and the service area analyses.  
· Conversely, Humanities majors from both Erie County and the service area tend to stay here at higher than expected rates, while Engineers leave at relatively high rates.  

· Graduates from Erie County and the service area tend to be slightly older at admission, on average. It is surprising, though, that there is a higher proportion of adult graduates in the brain drain category than stayers in both analyses of the data.  
VI.  Policy Implications

So what can be done about brain drain?  Here are some suggestions.

The study by Tornatzky (2001) indicates that a key determinant of whether a student stays in the local area after graduating from college is whether they went to high school in the same area.  Although Tornatzky’s study focused on states, it may also apply to small areas.  If so, this implies that Erie could expect to have more stayers if it had more local students to begin with.  A campaign to encourage local high school students to attend college locally might result in a greater retention rate once they enter the workforce.  This might reduce the chance that students attending college elsewhere will decide to settle in that area, and become brain gain for them.  While this approach would benefit the region, parents and students must also consider the best interests of the student him- or herself, however.  The local colleges do not offer all possible fields of study, and some students will still need to leave the region to pursue some specialties.  Improving and expanding the local higher education options would also improve the chances that local high school students would stay here for college.

Another way to stem brain drain is to make the area more attractive to graduates from the local colleges.  Getting a good job is arguably the most important goal of many graduating college seniors.  And they are perhaps more mobile at this point in their lives than at any other, so it is a crucial decision point in determining their future location.  This implies that the way to keep these students in the area is to ensure that they have good, degree-related job opportunities in the local economy.  Of course, this is easier said than done.  Firms that provide these types of jobs look for a plentiful supply of appropriate labor in the region.  In other words, if we don’t have the young graduates we won’t get the jobs.  But if we don’t have the jobs, we can’t keep the young graduates.  Breaking the cycle on this chicken-and-egg problem is crucial to resolving the brain drain problem.

Besides jobs, what else can play a role in determining the location choice of a college senior?  Students often cite the importance of entertainment, sports, and other activities geared to their age groups.  People in the immediate post-college age group often work hard and expect to play hard—and not just on the weekends.  Expanding and marketing the entertainment, cultural and sports opportunities of the local area may help in this regard.  It is unlikely that these factors can outweigh the “good job” factor, though.

Perhaps some more creative solutions deserve consideration.  Graduates often make their location decision based on economic factors, and the availability of jobs plays a crucial role here.  But it is not the only factor.  Students often emerge from college with huge debt, especially for tuition and other college-related expenses.  There are a number of government programs that attempt to retain teachers by offering to forgive part of their college loans based on time spent teaching in the local jurisdiction.  If Erie citizens decide that it is important to retain high tech, Business or Engineering graduates, perhaps a college loan forgiveness program might be appropriate for these majors as well?  It is clear that teachers provide external benefits to the local area by training the next generation.  But it may also be the case that Erie’s ability to retain a pool of workers with selected skills would lead to growth of targeted industry clusters, which could help touch off future growth to benefit the whole Erie economy.  Local leaders would need to identify the desired industries/jobs, and then identify the majors upon which to focus.  Perhaps this effort could be funded by the private sector, to avoid the potential political problem of lower-income taxpayers underwriting the loans of higher-paid college graduates.
Another approach is to attempt to increase the rate of brain gain, a rate that is quite small currently.  The local colleges bring in quite a few students from outside the area, and this means that the local area has an opportunity to convince them to stay here.  The trick may lie in tying them to the local economy before they finish college, rather than waiting until they’re done.  This suggests that internship and part-time or co-op jobs may play a crucial role in brain gain and retention.  By the time students get to their junior and senior years, they have skills that can be very useful—and profitable—for local businesses and other organizations.  They are learning the latest in software, hardware, and engineering techniques.  These students are often willing to work for bargain rates, though, compared to typical full-time workers.  If a local firm can offer a higher wage than the fast food franchises or mall clothing stores, they can often get an excellent worker with fresh skills.  And while they’re not very experienced yet, they are typically eager and quick to learn, since they see the internship experience as part of their education—a part they don’t have to pay for.

If businesses take the time and effort to identify tasks that they need to have done but can’t afford to do with their more expensive permanent employees, tasks that would be appropriate for current students, both sides might benefit.  The firm can get the tasks done more cheaply, and also gets the chance to “test-drive” a potential employee.  Many internships turn into permanent jobs, of course, once the employer sees proof that the student is a good worker.  To the student, a job offer from an intern employer is an attractive bird in the hand.  Students are often intimidated by the whole job-search process, especially if it involves unfamiliar areas and means they have to try to evaluate potential employers with whom they have no experience.  An offer to continue with an employer they know has a significant advantage over a similar offer from another firm.  In fact, an early job offer may induce the student to avoid a full job search, even though it might turn up a better job.  Remember, these students are also trying to finish their last year of college and typically have significant class loads in the toughest courses of their college careers, at the same time they have to undertake the job search.  Avoiding the job search is often quite attractive to them.  An employer who understands this may have the opportunity to hire a worker that would otherwise relocate to a more robust economy.
All of this suggests that it is in the interests of the local economy as a whole—and not just the colleges--to develop internship and co-op opportunities.  Businesses are often too busy to search for interns or to screen potential students to find the appropriate ones.  And students often have no business contacts and little idea of how to identify internships.  A match-maker is needed, perhaps in the form of a virtual clearing house that will help students and firms find each other.  Career development officials from the local colleges may be able to help local firms understand the skills that college students have, and help them identify ways in which the firms can design an internship position that would benefit both parties.  Faculty can help by specifying the skills that students have learned in their classes.  Firms can specify the skills they need, and this can help inform the curriculum at the local colleges.  Ideally this system would be usable by all the local colleges and other educational institutions, and firms could go to this “one-stop shop” to find interns instead of having to contact several local colleges and go through several different application forms.  As more firms got familiar with the benefits of internships, the word would spread and the system would grow.  All sides would benefit, especially if the internships lead to job offers, which leads to retention and brain gain.  It takes a champion to get this system started, though, and funding to make it through the startup process.

Given the crucial importance of labor in virtually all production processes, the importance of the brain drain issue can hardly be overstated for the Erie area.  Data show that we are losing a significant number of our best and brightest, and the future will get bleaker with every college graduate packing up and heading out.

It’s time to do something to reverse the process.
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� The University’s Admissions and Alumni Offices provided the data for this study and the results depend crucially on the accuracy of the address data in these files.  So are these data accurate?  The data for home address at time of admission to Penn State-Erie came from admissions records and is assumed to be correct since that is the address used for university business with the student.  The University’s Alumni Office provided the current address for each graduate.  This office maintains an up to date list of Behrend graduates through its mailings procedure.  The ability of Penn State’s Alumni Office to track down graduates for its mailings is legendary among the alumni.  If a piece of mail is forwarded to another address by the U.S. Postal Service due to relocation, a message is returned to Penn State with the graduate’s new address so the office can update its database.  The current addresses used are the most recent home address of each graduate in the study available as of August 2002.  





� The graduates were sorted to determine their placement in the matrix based on where they lived at the time of admission.  For each graduate, the data file lists a county of residence at time of admission and at time of graduation.  The counties were identical for all except 38 discrepancies, 27 of which relocated to Erie County while at college.  While in college, students may move to the area of their education for a variety of reasons.  Because of this, the county at time of admission will be used as the region of origin since it is believed to be a truer representation of the graduate’s home.  
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[image: image14.emf]Table 6:  Traditional vs. Adult Graduates

Number Percent Number Percent Number Percent Number Percent Number  Percent

Adult

132 19% 64 25% 3 5% 42 4% 241 12%

Traditional 

570 81% 196 75% 55 95% 899 96% 1720 88%

Totals

702 100% 260 100% 58 100% 941 100% 1961 100%

Totals Brain Drain Brain Gain Stayer Visitor

[image: image15.emf]Table 12:  Average Scores by Category

Average n Average n Average n Average n Average n

Average SAT

994 618 1031 227 995 35 1030 679 1015 1559

Average GPA

3.03 841 3.12 315 3.07 44 3.06 761 3.06 1961

Stayer Brain Drain Brain Gain Visitor Totals

[image: image16.emf]Table 13:  Average Age of Graduates

Stayer Brain Drain Brain Gain Visitor

Average Age at Admission

21.49 21.62 19.46 19.34

Average Current Age

27.80 28.41 25.87 25.60

[image: image17.emf]Table 14:  Traditional vs. Adult Graduates

Number Percent Number Percent Number Percent Number Percent Number Percent

Adult

149 18% 67 21% 0 0% 25 3% 241 12%

Traditional 

692 82% 248 79% 44 100% 736 97% 1720 88%

Totals

841 100% 315 100% 44 100% 761 100% 1961 100%

Stayer Brain Drain Brain Gain Visitor Totals

