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Abstract

The purpose of the paper is to describe the study that is being conducted in the Polytechnic Institute
of Braganca (IPB). The main objective of this study is to determine the total economic impact of the
institution in the hosting regions.

To achieve that, we used the traditional or economic-base approach and the skill-base approach.
From the traditional approach, based in the Caffrey and Isaacs’s impact model, we obtained the
direct economic impact of the IPB. From the skill-base approach we are currently estimating the
human capital that is directly linked to the IPB.

We expect to determine the total economic impact of the IPB and how a change in its local demand
will affect the economy of the surrounding regions, and also what is the higher education
institutions’ impact on the individuals and how it will affect their lifelong earnings.

1. Introduction

It is accepted in a general way that Higher Education Institutions (HEIs) are important mechanisms
for regional development. However, it is essential that the HEIs can quantify the impact that their
activities have in the hosting communities and in their economic development. This is a way to
demonstrate the advantages they obtain from hosting the HEI.

Another reason for the HEIs to conduct this analysis is because they have to justify the state’s
support and compete with other public policies or activities or even with other HEIs, where these
public funds could also be spent. In Portugal there are 160 Higher Education Institutions, public and
private. The public institutions are universities or polytechnics, but both are financed according to
the same formula: the direct financing (which is the basis for the annual institutional budget) is
calculated taking in consideration mainly the total number of students enrolled each year; the social
services financing; and the fraction that is dedicated to research (Portela et al., 2007; Guichard and
Larre, 2006). However, since the academic year of 2003/04 there are more vacancies than
applicants, and, as such, in 2006 the formula was altered so it would incorporate other quality
criteria, in order to financially reward the institutions that deserve it the most. The main changes
were the inclusion of a faculty quality criteria (educational degree) and the graduating rate of the
institution, and at the same time those courses with less than 20 students enrolled each year would
no longer be eligible for financing (Portela et al., 2007). This brought a new wave of competition
between institutions and an urgent need to prove one’s quality and importance in local economy.
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There are many international studies that estimate the impact HEIs have in the regions. Specifically,
they try to determine how much a region benefits economically from hosting them. However, with
minor variations, almost all the studied institutions follow the same procedure. The calculus is made
by determining the additional impact that occurs, above the regular economic activity if the HEI did
not exist. The reason for this logic derives from the fact that most of the HEI revenues come from
out of the region and only because of the HEI existence.

There are two main approaches to determine this additional impact: the traditional base approach
and the ability base approach (Brown and Heaney, 1997). The traditional approach, based on the
pioneer work of Caffrey and Isaacs (1971), considers the financial flows without considering that an
investment is being made. While the ability base approach, greatly supported by Bluestone’s work
(1993), considers that to estimate the total economic impact of a HEI it should also be measured the
additional productivity and the superior lifelong earnings of the graduates. Nevertheless, both
approaches agree that although the main objective of a HEI is to educate, they do more than that.
They are important financial, technological and social institutions on the regions where they are
established.

Initially, a brief description of the two referred approaches and the assumptions held, in order to
estimate the economic impact of the IPB in the Braganga and Mirandela’s regions, is presented.
Afterwards, the steps taken to achieve these estimates are explained. In the first approach, the data
obtained from the survey to the staff, faculty and students, and the estimate of the monetary flows
from the individuals to the region as local spending, and therefore the estimated direct economic
impact of the IPB are described. The figures achieved in this analysis are the initial data needed for
the economic model that is being developed, based in the American Council on Education model
(Caffrey and lsaacs, 1971). A description of the second approach and of the assumptions made to
apply it, to allow an estimate of the human capital created by the Polytechnic Institute of Braganca

(IPB), is offered. And, finally, the total economic impact of the IPB in the regions is estimated.

2. Review of Literature

This section reviews the existing literature on both types of higher education institutions’ regional
impacts: the demand-side impacts, which represent the economic impacts, and the supply-side
impacts, which comprehend the human capital impacts. While on the demand-side impacts we have
the direct economic stimuli from the new money that is brought into the region (the enhancement of

the economic activities by non local sources due to the university activities), on the supply-side



impacts we have the indirect economic stimuli by enhancing the region’s ability to compete within
the national and global economies (Smith, 2006; Blackwell, Cobb and Weinberg, 2002).

The demand-side impacts are mostly of short term. They derive from the additional selling, income
and jobs, due to the money from outside of the region that is now being used in the region. The
supply-side effects are more permanent and of long term. They correspond to the expansion of the

region’s economic capability due to a more educated and productive labour force (Strayhorn, 2005).

As was stated above, the demand-side analysis considers only the monetary value that is invested or
spent in the region where the HEI is implemented. However, several authors that estimated the
HEIs impacts using this approach consider that it underestimates the true impact, since none of the
non-monetary effects are included in the calculation. These non-monetary impacts are the supply-
side effects, the ones that are generated by the HEI activity and that will benefit the region and their
local individuals. Contrary to the traditional approach (where one can only estimate the amount that
is transferred to the region through the purchase of goods - the demand-side analysis), this
approach intends to determine the impact of the HEI in regional economies by estimating the
economic earnings due to higher productivities. This higher productivity can be generated if more
physical capital is used by the worker; if the health or capability of the worker improves (i.e. human

capital); or if the stock of capital knowledge grows® (Strayhorn, 2005).

The two types of impacts are the clear representation of the two main approaches that try to explain
the impact of higher education institutions (HEI) in the hosting regions, as previously enunciated,
the traditional-base (or economic-base) approach, supported by the work of Caffrey and Isaac
(1971) and represented by the American Council on Education (ACE) model, and the skill-base
approach supported by Bluestone’s work (Brown and Heaney, 1997; Bluestone, 1993).

Although the latter approach intended to complete the analysis obtained by the traditional-base
approach, there are many criticism from some authors saying that it is very difficult to accept that
one can achieve a global value adding the results of those two approaches, considering that one
looks from the demand perspective and the other from the supply (Carrol and Smith, 2006). As
such, we decided to maintain both analyses separate, nevertheless acknowledging that they are

complementary. The following subsections describe the state of the art concerning each one.

! The main difference between human capital and knowledge capital is that the first cannot be separated from the human
being that possesses it (Strayhorn, 2005).



2.1. The Demand-Side Analysis

The demand-side analysis considers only the monetary value that is invested or spent in the region
where the HEI is implemented. In the traditional approach, to measure the impact of the HEI in the
hosting regions, one should measure its effects in the local employment and revenues. Some authors
consider also the enhancement of the technology base of the region due to the HEI technologic
transfer for local companies. However, when the HEI is for undergraduates and the region is
underdeveloped (like the ones under study) this effect can be overlooked because it is not
significant (Carrol and Smith, 2006). Blackwell, Cobb and Weinberg (2002) reinforce this position
by adding that, when the HEI is for undergraduates, the technology transference effects are not

important and cannot be accurately estimated.

The ACE model traditionally used to determine the economic impact is based on an estimate of the
total spending from the institution, the staff and faculty members, the students, and the visitors in
local business (Arizona State University, 2003; Brown and Heaney, 1997; Caffrey and Isaacs,
1971).

Briefly, the ACE model identifies who is spending, how much, what is being bought, and where. It
also considers 4 sources of impact, gathered in the following formula:

HEI’s direct economic impact = X;+Xo+X3+Xy;

Where:

X represents the HEI’s local spending (for example, in supplies, communication, and other goods
or services);

X2 represents the local spending of the faculty and staff members;

X3 represents the local spending of the students;

X4 represents the local spending of the visitors (Charney and Pavlakovich-Kochi, 2003; Seybert,
2003; Healey and Akerblom, 2003; Carr and Roessner, 2002; Buchanan, 1994; Caffrey and Isaacs,
1971).

In the literature reviewed some other economic impact models were found, however, they are all in
the spirit of the traditional-base approach and founded in the ACE model (for example, the Short-
Cut Ryan model, the EACUBO, or the IMPACT model) (OHME, 2004; Charney and Pavlakovich-
Kochi, 2003; Gunderson, Eastwood and Fox, 2003; Lantz, Brander and Yigezu, 2002; Austrian and
Sadowski, 2002; Macfarland, 2001; Special Report, 2000; Head, 1997; Ryan and Malgieri, 1992).



This model is still in use although with some suggested improvements. In fact, recent studies
introduced another source of impact, the substitution effects, that is the impact of those local
students that would have gone to another region had they not been admitted in this HEI (Blackwell,
Cobb and Weinberg, 2002). Other authors, although recognizing the critics, consider that this model
still delivers a very accurate estimative of the economic impacts (Arik and Nsiah, 2004; Duhart,
2002; Chatterton, 1997; Head, 1997; Clark, 1993).

The data for the ACE model is mostly obtained by pure surveys and official sources (but some
authors conducted an analysis with only official data, like Baldwin and Brann, 1997), and applied a
retail gravity model to estimate the retail purchase indicator. The main impacts that it estimates are
in local business, local governments and local individuals (Caffrey and Isaacs, 1971).

These impacts can be categorized as direct, indirect and induced. The indirect impacts are the
effects felt in the chain of suppliers, from whose activities are being considered as the direct effect.
The induced impacts are changes that occur in the consumers spending behaviour. Both these
impacts are difficult to be obtained and need the presence of a multiplier. To the amount that the
model estimates (the direct economic impact) one should apply a multiplier to obtain the indirect
and induced impact (Carr and Roessner, 2002).

The sum of these 3 obtained figures is the total economic impact of the HEI in the region.

2.2. The Supply-Side Analysis

This analysis, based in the skill-base approach developed by Bluestone (1993), intends to measure
the increase of productivity and the enhancement of the incomes and economic activities of the
individuals due to the knowledge and competences acquired from attending the HEI (Blackwell,
Cobb and Weinberg, 2002). However, these benefits can only count as a HEI impact if the
individuals remain in the region (Sanders, 2003; Bluestone, 1993).

Carrol and Smith (2006) support that there is an enhancement of the competences and skills of the
graduates with the education achievement, but they also sustain that the measurement of this impact
is problematic and controversial, and that the inclusion of this value in the total amount will
overestimate the impacts. These authors argue that if a conservative and objective analysis is
intended then only the economic impacts should be considered. Other authors consider that an
impact analysis cannot be restrained to the economic benefits, although the non economic benefits
from attending a HEI are very difficult or even impossible to quantify, they exist and should be
considered. It is always better to overestimate the value of the human capital created by a HEI than

to have none (Baum and Payea, 2005).



Some authors question the validity of this approach - that sustains that HEIs through education will
create more qualified workers, that will earn more than if they did not had that education, and so
will pay more taxes - for its subjectivity (Brown and Heaney, 1997). Other authors criticize this
approach because it establishes that the earning differentials are based exclusively in the education
and does not consider that there are differences based in individual skills (Blackwell, Cobb and
Weinberg, 2002).

Another criticism regards some studies that try to relate the human capital effects with a specific
institution, but this is very difficult and controversial (and problematic, especially in the cases
where the authors try to compare among different types of institutions). Even the earning
differences due to the education obtained in a specific institution are difficult to estimate, because
what most studies determine is the difference between an individual that has a higher education

degree and a high school graduate (Blackwell, Cobb and Weinberg, 2002).

It is a fact that, although their core mission is to educate students with quality, HEIs accomplish
more than simply educate. They are institutions of major importance for the regions, which can
facilitate educational, economic, social and cultural opportunities that wouldn’t be there otherwise
(Charney and Pavlakovich-Kochi, 2003, Carr and Roessner, 2002; Goddard, 1987).

The value of a higher education may be regarded as the human capital effects obtained by the
individuals with a higher education degree. These effects can be of economic and non economic
nature and can be grouped in 4 major categories: public economic benefits; private economic
benefits; public social benefits; and private social benefits (IHEP, 2005; Arizona State University,
2003).

Specifically, the main benefits identified in the literature are:

a) Public economic benefits: In this category we can identify, among others, the enhancement of the

labour force skill and productivity levels, higher consumption levels, enhancement of the local
human capital, higher labour flexibility, lower dependency for state’s financial support or social
welfare, and higher tax return rates on investment and on property values.

b) Private economic benefits: Higher and better salaries and benefits, higher employment rate and

lower unemployment risk, higher saving levels, better working conditions, higher personal and

professional mobility, and enhancement of the potential incomes.

c) Public social benefits: In this category one can find the lower levels of unemployment and
poverty, lower criminal rates and lower prisoners’ percentages, higher donations and community
service, higher levels of civic participation, higher trust in social institutions, higher ability to adjust
and to use technology, preservation of cultural heritage, and, recently, it is being related with lower

smoking rates.



d) Private social benefits: Enhancement of life expectation and a better perception of individual

health, lower health insurances, higher sport activities, better life quality (of the graduates and their
descendants), better and more rational decisions concerning the consumption, higher personal
status, more hobbies and leisure activities. (Baum and Payea, 2005; IHEP, 2005; Owings and
Kaplan, 2004; Healey and Akerblom, 2003; Desjardins, 2003; Bryant, 2001; Gloucester County
College, 2001; NASULGC, 2001; University of South Carolina, 2000).

However, when the supply-side effects are included in the analysis, most studies focus on one
specific aspect: the human capital. As a matter of fact, the human capital is currently a major issue
in the impact studies (see for example the study from the University of Strathclyde, 2006). Owings
and Kaplan (2004) state that the money spent in education clearly returns dividends in human
capital. Individuals are therefore motivated to obtain higher educational degrees, in order to achieve
higher salaries and better working positions (Sanchez and Laanan, 1998).

The two major economic theories concerning education’s economic impacts are the human capital
theory and the signal or screening theory. While the human capital theory argues that education
enhances the individuals’ productivity and incomes, the sign theory? sustains that individuals signal
their productivity levels with the attainment of a higher education degree, i.e. they send a sign of

their educational status as a proof of their productivity (Sanchez and Laanan, 1998).

When Bluestone (1993) analysed the supply-side effects, he already added the human capital issue
to the economic approach. Human capital has an important role in the process of economic growth,
and individuals' labour market outcomes are linked to their educational attainment (OCDE, 2006).

It is difficult to define human capital. Woodhal (1995) considered it to be “(...) the investment that
individuals do in themselves, throw education, training, and other activities to potentially enhance
their present value of their future earnings” (in Desjardins, 2003: 12).

According to Schultz (the proponent of the human capital theory, for which he won the Nobel Prize
in 1979), human capital — which is the capital incorporated in the human beings, particularly in the
form of health and education — is the main component that explains the uneven economic
development between countries. In short, Schultz (1961) considers human capital as the gain in
knowledge, skills and competences obtained from investing in education. The human capital theory
states that education can enhance future incomes and, as such, the acquisition of education is a
private investment in future incomes. The idea, according to which the education contributes to

growth, is the origin and the result of the human capital theory (Altinok, 2007).

2 Some authors refer to this theory as the screening theory, in which the potential employers will screen the candidates,
estimating their productivity or capability by the analysis of their educational degree or by establishing a minimum
acceptance degree (Saito, 2008).



Schultz (1961) developed the theoretical base for the development of growth models, and he is the
author of the inclusion of the human capital accumulation as the key element in the long term
economic growth process, considering it the principal source.

For Schultz (1961) education explains the majority of the productivity factor, especially the growth
part that neither physical capital nor labour volume can predict. The main limitation to his theory is
the implicit assumption that education has the same effect in every individual (as the capital factor
does). Perna (2003) sustains that theoretically individual’s incomes are determined by their
productivity, and therefore it is expected that additional years spent in education will enhance
labour productivity. Although it is very difficult to determine the benefits that come from the
education, some studies tried to determine the earning premium of a higher education. One example
is Perna (2003), who proposed the following equation for the earning premium

W) =6,+B,-S+5,- X+5;,-L+e;

Where W is the annual income; S the education attained (number of years of higher education or
secondary education, obtained degree, etc.); X is the vector that represents the background
characteristics; L the vector that represents labour market experience (type of position, number of
years in that position, total of labour years since graduation, type of industry, and so on). Applying
this equation it is possible to obtain the alpha factor, meaning the education premium, which is the
proportion in the differences of the observed incomes that is associated with the higher education
attendance and graduation (Perna, 2003). Other authors considered that, although the model of
Perna was a valid attempt to estimate the alpha factor or education premium, there were some

aspects that should be analysed that still made the model a little unreliable (Monks, 2000).

Singell (2002) supports the statement that says that the first responsibility of a HEI is to produce
human capital, which enhances labour force’s productivity and the region/state’s tax base. This
author, as others that study this subject, has a conservative vision because he considers only the
individuals that attended a HEI and graduated. The ones that drop out are not considered, but, from
the reasoning underlying this theory, they too must have enhanced their capabilities and
productivity® (Singell, 2002; Sanchez and Laanan, 1998).

Although some authors argue that there is no empirical evidences that support this statement (see
for example Romer, 1986), others sustain that it’s not just education that potentially enhances the

economic growth but only the quality education. The key element is the education’s quality instead

® See for example, Sanchez, Laanan and Wiseley (1999), who conducted several studies comparing different
educational levels, namely secondary school incomplete and complete, some higher education attendance (< 2 years),
more than 3 years, bachelor degree, master degree, and so on.
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of quantity (Pritchett, 2001). This opinion is shared by Altinok (2007) who conducted a major study
about the association between the investment in human capital - in the education element - and
economic development. He found that when the quality dimension of the education is taken into
consideration there is a positive and significant effect from the education in the economic growth.
Following this perspective, other authors associated education’s quality with the perceived quality
of the institutions that grant the higher education degree, and it has been proved that the individuals
that obtained a degree from a higher quality or prestigious HEI have a considerable income
premium comparatively with those that graduate from HEI not so prestigious (Thomas e Zhang,
2005; Lindahl and Regnér, 2002; Monks, 2000). This line of research, focusing in the HEIs
characteristics, brought another light to the heterogeneity of education returns. It was established
with strong evidence that the graduates from the more selective HEIs earn more, and this is justified
by the probability that these students will contact with more brilliant colleagues or better teachers,
hence the selectivity of the institution (Monks, 2000).

Desjardins (2003) considers that there is ample empirical evidence supporting the idea that the
number of years spent in the formal education and the obtained degrees have a positive and
significant effect in the individual’s incomes, due to the creation of human capital. Furthermore, he
argues that formal education, of all types of education, is the one with the strongest relative
influence in the economic results. Pritchett (2001) even developed a human capital indicator:
h=exp(r*S)-1, where h is the human capital of each individual, r is the return on education, and S is
the average number of years of school. There are difficulties in identifying and measuring the
enhancement of the incomes that are associated with education, because this enhancement is also
affected by the different individual innate capabilities, race, type of job, or motivation (Bryant,
2001; Special Report, 2000).

Currently, it is accepted in all modern economies, that there is a positive correlation between human
capital and economic growth, that the educational level which an individual possess is positively
correlated with his personal incomes, and that the critical contribution from the HEIs to economic
development are skills and capability (Thomas and Zhang, 2005; Appleseed, 2003). Human capital
has been an important determinant of the social and individual progress, but it is even more
important in the global economy, that is becoming more and more knowledge competitive and
intensive (Marshall, 2005; Owings and Kaplan, 2004).

In societies where the efficient production and competent management are of vital importance, to be

economic competitive is to be educationally competitive (Goddard, 1987).



The future economy will be based in intellect and knowledge, and, no doubtfully, what already

matters in today’s economy are capabilities and skills above average (Rosan, 2002).

3. The Polytechnic Institute of Braganca

This section describes the data and the assumptions held, in order to estimate the direct economic
impact of the IPB in the regions of Braganc¢a and Mirandela. It also describes the research that is
being conducted to obtain the indicators of the human capital impacts of the IPB.

The Polytechnic Institute of Braganca (IPB) is a polytechnic higher education institution, located in
the far Northeast of Portugal in an isolated and deprived region (among numerous indicators that
support this description we can name the population density. In fact, in 2006 the population density
of Braganca reached 29.5 inhabitants per km® and Mirandela the 39.6 inhabitants per km?, while
Portugalas a whole had in the same year a population density of 113.6 inhabitants per km?).

The IPB has 5 colleges, 4 of them located in the city of Braganca and 1 located in the city of
Mirandela. As such, the analysis conducted intended to determine the IPB impact in both regions.

In terms of individuals, the IPB enrolment consists of about 6,000 undergraduates, and there are

approximately 400 faculty members and 200 staff members.

3.1. Economic Analysis

As was stated before, the main focus of this paper is on the human capital impacts of the
Polytechnic Institute of Braganca, and thus the economic analysis and direct economic impacts of
the IPB will be presented in a brief summary.

To determine the direct economic impact of the IPB in the regions of Braganca and Mirandela, it
was used the ACE model (Caffrey and Isaacs, 1971). This model determines the direct economic
impact as the sum of the following impacts: in local individuals (1), local business (B), and local

government (G), as shown in the next figure.
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Figure 1 — Economic impact of the IPB on the business, government and individuals of the region
Source: Adapted from Caffrey and Isaacs (1971: 10).

To obtain the data, a survey to the faculty, staff and students, during the 2nd semester of the scholar
year of 2006/07, was conducted. The population in study, according to official data from 31 of
December of 2006, had 396 faculty members, 233 staff members, and 5119 students. The number
of responses obtained was: 166 from the faculty, 105 from the staff and 1388 from the students.

The collected data was processed using the SPSS 15.0 - Statistical Package for the Social Sciences.

From that analysis it was possible to obtain the following figures:

e From the sample, 48.8% of the faculty members changed their permanent addresses to work in
the IPB. In monthly average terms, the faculty members that answered the survey identified their
monthly household spending as reaching the 1,717.4 euros. The visits received by the faculty
members annually spend in the region 628.2 euros per year.

e The staff members that answer the survey responded that only 21.2% changed their permanent
address to work in the IPB. Each household to which the staff members belong spend 1,258.5 euros
in the region. The visits that these staff members receive each year spend in the region 449.3 euros

per year.

11



e About 73.5% of the sampled students moved to Braganga or Mirandela to attend the IPB. Each
student spends every month an average amount of 449.8 euros and every year they receive visitors
that spend another 134.8 euros per year. From the survey, 26.3% stated that they intend to remain in
the region if they can find a job.

The total direct impact due to the spending of the individuals’ related to the IPB in the regions
under analysis, Braganca e Mirandela, exceed slightly over 24 million euros for scholar year of
2006/07. As the institution’s spending in the region and the substitution effects were not added to
the previous amount®, the impact is expected to be much higher. However, considering only these
amounts, the spending from the individuals related to the IPB are 8.56% higher than the
institution’s annual budget for the year 2007, which was 22,293,335 euros (DGO, 2007).

3.2. Human Capital Analysis

In this analysis it is assumed that the rational individual, ideally, compares the present value of his
future earnings from a particular educational investment with present value of its costs, and will
choose the educational program that maximizes his return on investment (ROI) (Perna, 2003;
Special Report, 2000). Studies show that even though the cost of higher education is high, the return
on investment for the individual is sufficiently high to cover that cost (Bryant, 2001). The only
concern that the authors underline is that those benefits can take several years after graduation to
happen (Bryant, 2001).

However, this analysis is more than simply the determination of an individual’s economic earnings.
Singell (2002) argues that the higher earnings that the graduates have when compared with those
that don’t have a degree is one measure of the human capital obtained, and this can be estimated by
calculating the wage differential on a lifelong basis, together with the marginal tax rate. To estimate
the ROI for the students of the IPB, one can use the model developed by Rubi (1995). This model
estimates the human capital market value assuming that the annual average income is correlated

with the individual educational level or scholar years (Guichard and Larre, 2006; Rubi, 1995).

Rubi (1995) developed his model based on 2 different perspectives:
a) The student’s perspective, where he compared the education cost and the expectable return on

investment, to determine if for a specific institution or region the students’ investment pays off.

* At this point the institution’s spending on the region and the substitution effect still remains uncalculated because the
data were still unavailable.
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b) The government perspective, where he compared the government investment with the lifelong
return payments that the graduates (that benefit from that public investment) will pay to the
government in the form of taxes. This way, it can be determined if the government financial support

is a cost or an investment with a measurable profit rate.

First, we tried to obtain from official sources the required data, namely the average earnings
according to the degree. Some assumptions were made, such as that the differential of earnings
between higher education graduates and high school graduates are due solely to the knowledge

acquired in the HE.

In the first perspective (a), it was estimated the cost of education versus the ROI for the IPB
students. The ROI was estimated comparing 40 years of labour income, between a higher education
graduate and a high school graduate. Although there are many criticisms to this assumption, due to
time and data constrains, it was the only way to estimate this figure. In present values, an IPB
graduate earns, in average, during his 40 years of work approximately 745,415.2 euros while a high
school graduate will earn in the same period of time 382,095.9 euros (INE, 2007). These calculi
were made considering an annual average inflation rate of 3.0% and an interest rate of 5.0%. Both
obtained from the analysis of the last 10 years (1996-2006)°. The wage differential after 40 years of
labour, in present value, is approximately 363,319.3 euros.

The cost was determined by estimating the spending that a graduate supports, during his 4 years of
higher education attendance until graduation®. This amount was estimated based in the student’s
survey. However, the costs of house and food were excluded because both individuals have these
living costs. The calculated costs achieved the amount of 7,370.4 euros, in present value. There are
also the opportunity costs that should be considered, since the graduate during the course is not
making any income like the high school graduate is. The opportunity cost of these 4 years is
52,718.2 euros. In this perspective a student that attends the IPB will have a direct economic human
capital impact, an expected return on the investment that he does in the 4 years of education, of

303,230.7 euros. Clearly the investment pays off.

The second perspective (b) was estimated by determining the taxes return on income and sales and
comparing it with the government cost to finance an undergraduate for 4 years. In this perspective it

was assumed that those that earn more pay more taxes and have more money to spend. So it was

® Portuguese Central Bank. At <http://www.bportugal.pt>.

® The analysis considers 4 years to attain a graduation degree because the existing data is from 2006, and the IPB
degrees were not yet implemented according to the Bologna Treaty. It is also assumed that the students will not fail any
year.
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calculated the annual tax payments made by a graduate and a high school graduate during 40 years
of working life. The government spends during the four years of a student’s attendance an average
amount of 13,635.0 euros. For the working period of 40 years, a higher education graduated pays in
the form of taxes to the government, an average present value of 111,812.0 euros, while a high
school graduate pays 57,314.0 euros (with an average annual tax rate of 15.0%). The taxes payment
differential, in present value, reaches an average amount of 54,498.0 euros. The government has a
return on its investment of 40,863.0 euros per student. This means that the government does not
have a cost when he supports the higher education by financing the HElISs, in fact, the government is

making an investment that has a very high profitability rate.

This second approach allows more specific estimates than the general ones obtained from Rubi’s
model. Some authors added that with this approach one can determine several benefits that the
individual and the society benefit from attending a specific higher education. According to this, one
can, not only estimate the human capital an individual will create from attending a HEI, but also,
estimate the human capital an individual gains from attending a specific HEI. Bluestone presented
some guidelines to estimate a direct human capital effect, and based in his work Carr and Roessner

(2002) developed the following model adjusted to a specific region (figure 2).

\
1. Percentage of \
graduates that live in the 3. (1x2)
region in analysis Percentage of graduates from the
> HEI that remain in the region
2. Number of degree per
year attributed by the
HEI in analysis 4. Labour force participation > 6. (3x4x5)
Human
J Capital

5. Wage differential between a
HE graduate and a secondary
school graduate

J

Figure 2 — Estimating the direct human capital impact
Source: Developed from Carr and Roessner theory (2002).

The human capital analysis is being presently conducted, and we are consolidating the values

obtained from Rubi’s and Bluestone’s models.

14



We acknowledge that the figures obtained may appear as estimates for any average Portuguese
graduated, and not for an IPB graduated. However, since the required data is still not available, this
is the most accurate calculi that are possible to make at this stage.

It is, also in progress a survey among the graduates of the IPB of the last 20 years, concerning
where they are now, what is their occupation, and what is their annual income, that will allow a
more specific and precise analysis.

Therefore, we do not presume this to be a precise figure of the value-added of an IPB education, but
as a needed and valid attempt that will be improved. Nevertheless it is possible to assume that the

IPB has an important contribution to the economic health of the regions and of the individuals.

4. Concluding Remarks

This paper presented the estimate of the total economic impact of the Polytechnic Institute of
Braganca in its hosting regions, namely Braganca and Mirandela.

While the direct economic impacts are reasonably obtainable, reaching slightly over 24 million
euros, that represents an increase of 8.56% compared to the annual budget granted by the
government, the human capital impacts are much more difficult to estimate. We intended to discuss
the different perspectives presented in literature and to describe the research that is currently being
prepared concerning this higher education institution. Even though the accurate figures are certainly
much higher, it is already possible to state that the IPB has a major economic impact in the hosting

regions.
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