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ABSTRACT 
 

A selective survey of recent developments in the economics of education is presented. 
The survey focuses in particular on key contributions in the areas of (i) human capital, 
signalling and screening, (ii) educational finance, and (iii) universities as multiproduct 
institutions. 
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Introduction 
 
It is an honour to have been invited to present this lecture to the conference of the 
Società Italiana di Economia Pubblica. I am delighted to be here, and am delighted 
also that the theme of your conference this year concerns the ‘Economics of Human 
Capital: Institutions, Incentives and Evaluation’. With such a theme, the conference 
promises to be a stimulating event. The conference title, indeed, hints at what is so 
magical about the economics of education. In an environment where institutions are 
complex and powerful, we are starting to learn about the power of incentives as 
mechanisms that can bring about change in the direction of greater social efficiency. 
 
My task is to provide a broad survey of the field of the economics of education. It is a 
task that would be better suited to a series of books than to a short lecture. Indeed, two 
handbooks (one of which is itself a two volume edition) have been published on the 
economics of education in recent years.1 So I shall need to be selective. I shall focus 
on a small number of papers that have excited me, and that have impacted upon my 
own work in this area over the last 10 years or so. I will, however, select this literature 
from a variety of topics within the sphere of the economics of education. 
 
To begin with, no consideration of the economics of education would be complete 
without some discussion of human capital models, on the one hand, and signalling 
and screening models, on the other. The relationship between education and earnings 
has been the focus of a vast amount of empirical research, and in the last 10 years we 
have made gains in understanding of the roles played by ability bias, endogeneity, and 
dynamics in the earnings function. The microeconomic relationship between 
education and productivity of course has a macroeconomic counterpart in the impact 
of education on growth. After considering these issues, I shall devote some time to the 
economic analysis of educational funding models.. Finally, I shall consider both the 
theoretical and the empirical literature on universities, a particularly distinctive type 
of educational institution characterised by their multiproduct nature. 
 
 
Education and earnings 
 
The human capital model of wage determination has its origins in the work of Adam 
Smith (1776), but in the modern era is associated with Schultz (1961), Becker (1964) 
and Mincer (1974). The idea is simple; by investing in education, individuals become 
more productive and so reap a reward in the form of higher lifetime earnings. In a free 
market, individuals will invest in education up to the point where the internal rate of 
return on education equals the rate of return available on other investments, thereby 
following the ‘eleventh commandment’ of Mark Blaug (1970): ‘thou shalt equalise 
rates of return in all directions’.  
 
There are some important nuances. The private rate of return may be distinguished 
from the social rate of return. This distinction is important where there are differences 
between the private and social costs and benefits of education. Private benefits are 
usually thought of in terms of increased earnings potential. Since the increased 
earnings typically come from increased productivity, the social benefit of education is 

                                                 
1 Johnes and Johnes (2004) and Hanushek and Welch (2006). 



ususally considered to be similar to the private benefit – although some researchers 
make an income tax deduction from the latter. The big difference, however, is 
between private costs and social costs. Where government fully subsidises education, 
private costs consist only of foregone earnings (or output), while social costs include 
also the costs of tuition. This means that social rates of return are characteristically 
lower than private rates of return – and that systems where education is subsidised and  
not rationed can be prone to overeducation. (The social return to education, somewhat 
perversely, is not usually defined to include well-established positive externalities 
such as better health, lower crime, or responsible attitudes to the environment.) 
 
The rate of return to education may be calculated using a variety of methods 
(Psacharopoulos and Patrinos, 2004). The full method involves gathering information 
about the (smoothed) income streams of individuals of different education levels over 
the life cycle, and about the costs of education. The rate of return that equates the 
costs to the present discounted value of the benefits of education is then found by 
solving a high-order polynomial equation.  
 
A short-cut method divides the difference between the mean earnings of educated and 
uneducated individuals by the duration of study times the mean earnings of the 
educated. This is clearly much less data-hungry than the full method, and in many 
cases provides a good approximation. In effect it assumes that the earnings 
differential between individuals with different levels of education is stable over time, 
that the only cost attached to a year of education is foregone earnings, and that 
individuals discount future returns over an infinite time horizon. 
 
A third method which is very commonly used is based on a regression analysis, and 
derives from the work of Mincer (1974). This so-called Mincerian rate of return is the 
coefficient on the number of years of schooling in a semi-logarithmic regression of 
wages on schooling and a variety of controls – usually including linear and quadratic 
terms in experience. This method is based upon similar assumptions to those 
underpinning the short-cut method. 
 
It is important to note that it is not more generally true that the coefficient on a 
variable in a wage equation can be identified with a rate of return. For example, the 
coefficient on a binary variable indicating whether the respondent has undergone 
training is not a rate of return on that training experience, since there is no measure of 
the cost of that training. Equally, it is important to note that the Mincerian rate of 
return is a measure of the private rate of return under certain assumptions only. It 
cannot, for example, be meaningfully considered to be a measure of the rate of return 
to higher education in countries where students pay non-negligible tuition fees, since 
it assumes that foregone earnings are the only (private) costs of education. 
 
Using one or another of these three methods, several thousand studies have calculated 
rates of return to education in a large variety of countries. These have been surveyed 
recently by Psacharopoulos and Patrinos (2004), and the findings are striking. As one 
would expect, social rates of return are lower than private rates of return. Typically 
the rates of return diminish as the education level rises, so that primary education has 
the highest rate of return while higher education has the lowest. Rates of return are 
higher, often much higher, in developing countries than they are in developed 
economies. This is indicative of underinvestment in education in poorer countries, and 



has led the World Bank to call for universal primary education by the year 2015. As 
things stand, that laudable goal looks unlikely to be achieved. 
 
Much of the recent literature on the evaluation of rates of return to education has 
focused upon the problem of endogeneity in earnings equations. This issue has been 
surveyed recently by David Card (2001). A variety of fixes is possible, and many of 
these rely on using institutional aspects of the educational system to generate 
instrumental variables that are related to the experience of education but are 
orthogonal to subsequent earnings. Since Card’s survey provides much detail about 
these studies, I shall mention them only briefly here. Instruments that have been used, 
with some success, include: college proximity (Card, 1995); quarter of birth (Angrist 
and Krueger, 1991; Staiger and Stock, 1997); raising of the minimum school leaving 
age (Harmon and Walker, 1995; Meghir and Palme, 1999) and other educational 
reforms (Brunello and Miniaci, 1999); differences in educational attainment due to 
war (Ichino and Winter-Ebmer, 2004; Angrist and Krueger, 1995). Typically the rate 
of return estimates that are yielded by instrumental variables estimation exceed those 
provided by OLS. The conventional explanation for this (Griliches, 1977) is that 
ability bias (which would lead us to expect that OLS estimates of the rate of return are 
upwardly biased) is more than offset by the effects of measurement error. There are, 
however, other explanations. The instruments may be crude, there may be publication 
bias, or the instruments may disproportionately affect respondents who have a 
relatively high rate of return. 
 
An alternative to instrumental variables estimation is to design a full structural model 
of education, occupational choice, and earnings. This literature, spawned by the work 
of Keane and Wolpin (1997) involves the construction of a theoretical model that 
explains an individual’s educational and occupational decisions at each point in time. 
The parameters are then estimated using panel data and simulated maximum 
likelihood techniques. The explanatory variables comprise the set of decisions made 
by that individual in the past, and also the expected value of decisions that will be 
made in the future. The calculation of the latter involves the evaluation of expected 
variables defined over a huge state space, and so this method is computationally 
extremely expensive. Nonetheless, structural dynamic discrete choice models of this 
kind are attractive for a number of reasons. They involve the estimation of the 
parameters of a theoretical model, and so link empiricism more closely to theory than 
is otherwise possible. They also enable a variety of dynamic policy simulations to be 
conducted, and these would be difficult to achieve using more conventional methods. 
 
This discussion of rates of return should not blind us to the fact that the relationship 
between education and earnings is not necessarily explained by the accumulation of 
human capital. Since the seminal contributions of Arrow (1973) and Spence (1973), it 
has been well understood that education might act as a screening device or a signal of 
an individual’s innate ability, and that it might be this innate ability rather than 
education itself that allows productivity, and hence earnings, to be augmented (Brown 
and Sessions, 2004). As Lazear (1977) has argued, it is particularly difficult to 
disentangle the effects of human capital accumulation from those of signalling and 
screening because they are observationally equivalent – or nearly so. 
 
A variety of tests has been used in the literature to provide evidence that can help us 
judge between the human capital and the signalling and screening models. First, since 



employers learn about employees’ productivity over time, one would expect the 
magnitude of signalling and screening effects to weaken with tenure (and so, since 
tenure is correlated with age) also with age. Secondly, since self-employed workers 
presumably know something about their own abilities, we would expect signalling 
and screening effects to be absent for such workers. Thirdly, since rank determines 
earnings in a signalling and screening model, while the level of productivity 
determines earnings in a human capital model, an increase in the educational level of 
other workers (holding constant own education) should lead to a decrease of own 
earnings in the sorting model (Johnes, 1998).  For the most part, these tests come 
down decisively in favour of the human capital model, and it is clear that, at least in 
its strong form, the signalling and screening theory has been debunked.   
 
Once piece of evidence remains in favour of the sorting models, however. Altonji 
(1995) has noted that, while the number of years spent in high school significantly 
affects earnings, the academic composition of those years – the number of courses and 
the subjects studied – does not. This suggests that employers use the more readily 
observed years of education as a signal or screen, while failing to consider as a 
determinant of earnings the precise nature of the education path that the individual has 
followed.  
 
In recent work, I have challenged this view. It seems to me to be important to model 
students’ choice of curriculum in a way that makes sense of the fact that subjects are 
indeed studied together. The linear model advocated by Altonji does not satisfy this 
requirement. A more reasonable model allows for the fact that there may be (non-
constant) returns to scope associated with studying various combinations of subjects 
together. To examine this further, I have developed a neural network model of 
curriculum and subsequent earnings (Johnes, 2004a). Analysis of this model reverses 
Altonji’s finding that the academic composition of a student’s high school career does 
not have an impact on earnings. My results therefore provide further support to the 
human capital model.  
 
The microeconomic work on human capital has a macroeconomic counterpart in the 
literature on growth. The new growth theories, whether they are adaptations of the 
neoclassical model (Mankiw et al., 1992) or based on the cumulative causation 
(Kaldor, 1966; Nelson and Phelps, 1966) models of endogenous growth (Romer, 
1986; Lucas, 1988), place education centre stage.  The theoretical work in this area 
was given empirical support by Levine and Renelt (1992). While early work focused 
on the quantity of schooling, more recent analyses have considered issues such as 
schooling quality (Hanushek and Kimko, 2000; Jamison et al., 2006) and the 
distribution of educational opportunities (Castelló and Doménech, 2002). Recent 
work has also focused on the sequencing of reforms. In the least developed 
economies, educational investment is, along with an open economy, a fundamental 
prerequisite for growth. Foreign direct investment in physical capital has been a major 
force in regions such as east Asia because countries in these areas already have a well 
educated workforce capable of using the new technologies. The education has to 
come first (Johnes, 2006). 
 
 
 
 



Education finance 
 
The microeconomic and macroeconomic evidence that education is indeed a 
productivity enhancer allows us to take seriously the results of rate of return analyses. 
In developing countries, in particular, undereducation appears to be a problem. In 
these countries, as elsewhere, imperfections in capital markets prevent individuals 
from investing optimally in their own and their children’s education, and there is a 
clear need for government intervention in order to offset this market failure. More 
generally, the question of how to finance education has generated a lot of research, 
although it is difficult to separate out the economics from the ideology in this area. 
 
Much discussion about the funding of education centres around the idea of vouchers. 
The idea of vouchers has a long history which goes back to the 18th century English 
thinker Thomas Paine (1792), but modern developments of the concept originate in 
the work of Milton Friedman (1955). Voucher systems have been introduced in a 
variety of contexts, including pre-school education in England (Sparkes and West, 
1998) and a variety of experiments in various states of America. Rigorous theoretical 
treatments of voucher systems have entered the literature only recently, however, the 
key contribution being that of Epple and Romano (1998).  
 
In this model, students differ from one another across two dimensions, namely ability 
and household income. The model allows the presence of peer effects, so that the 
presence of students of high ability in a given school serves to raise the performance 
of all students in that school. School quality is measured by the average ability of its 
student body. The education system comprises both public and private schools; in the 
former, tuition is free, while in the latter there is a cost of tuition in the form of a fee.  
 
Household utility is an increasing function of income net of any contribution to the 
costs of the child’s schooling, net also of proportional income tax which is raised to 
fund public schooling, and utility rises also with the child’s achievement (which in 
turn depends on her own ability and that of others attending the same school). Schools 
face costs that are defined by the sum of a fixed and a variable component; the latter 
increases at an increasing rate with the roll, ensuring that returns to scale may be 
positive or negative. 
 
Preference for one school over another depends on the ability of the peer group and 
the level of tuition fees. In the public sector there are no tuition fees, and in 
equilibrium migration of pupils between schools will ensure that all schools in this 
sector are identical in terms of the average ability of their students. The size of 
schools in this sector is determined by cost minimisation. It is assumed that the public 
sector schools do not engage in strategic behaviour. 
 
Private schools, on the other hand, do behave strategically. They are assumed to 
maximise profits and operate in a market where there is freedom of entry and exit, 
with schools continuing to enter while expected profits exceed zero.  
 
The set of assumptions that I have described here allow a model to be constructed 
which satisfies household utility maximisation, private school profit maximisation, a 
zero profit constraint for private schools, public sector policy rules, and market 
clearing. The solution of the model implies that schools are arranged into a hierarchy, 



with heterogeneous private schools admitting pupils with the highest average ability, 
and homogeneous public schools admitting those with the lowest average ability. In 
short, this is due to the fact that no household would be willing to pay for private 
education if the peer group in private schools is of lower quality than that which is 
obtainable for free in the public schools. The private schools choose to distinguish 
themselves from one another because product differentiation allows greater profits to 
be earned. So in equilibrium, albeit a zero profit equilibrium, these schools are 
heterogeneous.  
 
Under various conditions, the pricing policy of private schools can depend on quality 
of the peer group or household income. Epple and Romano show that where public 
and private sector schools co-exist, neither the number of schools nor the allocation of 
students between the schools is efficient. This should not be surprising: since there is 
a discontinuity between the price charged for private education and the (zero) price 
charged for public education, a reallocation of students at the margin would yield an 
efficiency gain.  
 
Under a voucher system, an amount equal to the value of the voucher is added to the 
net income of all households that send their child to a private school. The budget 
constraint of the government must also be amended to reflect the increased costs 
associated with a voucher scheme. By reducing the cost to the user of private 
schooling, the vouchers increase the demand for education within this sector. As the 
size of the private sector increases, the heterogeneity of schools increases. At the top 
end the quality of the peer group improves, and so the introduction of vouchers leads 
to a gain for high ability students. Meanwhile, at the bottom end of the hierarchy, as 
students move from public to private sector schools, the quality of the peer group (and 
therefore of the experience of a give pupil) in the public sector falls. It is possible 
therefore to regard vouchers as divisive, even though the competition that they 
encourage might lead to gains on average. 
 
Epple and Romano calibrate their model on US data – an important step in their 
analysis because it ensures that their results are driven by empiricism rather than 
ideology. They find some interesting results. While on average there are indeed gains 
attached to the adoption of a voucher, a minority of pupils gain significantly while the 
majority of pupils lose out (albeit to a small extent). This is an important result, not 
least because it may explain why electoral support for vouchers has often not been 
forthcoming.  
 
Of course the debate over vouchers represents only one part of the broader debate on 
educational finance. Within Europe, moves to develop cost sharing schemes for the 
funding of higher education have generated considerable controversy in many 
countries. In some of the transition economies of eastern Europe, private higher 
education has flourished, aided by the underdeveloped nature of policy in this area in 
the years immediately following the change in regime. Meanwhile, in these countries, 
traditional universities in the state sector that have wanted to expand have exploited 
loopholes in policy that allow them to charge high tuition fees to some of their 
students. In the United Kindgom, legislation has narrowly been passed that now 
allows higher education institutions to charge domestic undergraduates up to £3000 
per year in tuition fees. Market forces ensure that not all institutions charge this much 
for all of their provision, and a plethora of scholarships and bursaries is available. 



(Institutions have, for many years, been free to choose the level of tuition fee that they 
charge both to overseas students and to all postgraduates.) In many other western 
European countries, however, tuition fees are still a live issue, and in many countries 
the state funding of universities is based on a model that does not provide sharp 
incentives. 
 
Cost sharing – the idea that the costs of higher education should be shared between 
the state and private individuals – is an idea that has been promoted by many 
international agencies, including the World Bank. But remarkably little work has been 
done on the optimal mix of public and private funding. The prior belief of many 
economists seems to be that the ‘user pays’ principle should hold, but in a model 
where education influences subsequent incomes and where the distribution of income 
is an argument in the social welfare function, this belief might be mistaken. I have 
shown (Johnes, 2004b) that private funding of higher education is optimal under 
utilitarianism (and indeed under a Rawlsian social welfare function), but in more 
general cases public funding can yield welfare gains. These are due to the tension 
between private optimality and social efficiency that arises when the impact of 
education on the income distribution is considered. Similar considerations have been 
addressed also by Gianni Di Fraja (2002). 
 
Concerns about cost sharing have focused on higher education because, unlike 
primary and (at least lower) secondary education, attendance at university is not 
compulsory. Tertiary education is in this manner distinctive.   
 
 
Universities as multiproduct institutions 
 
Another area in which universities are distinctive concerns their multiproduct 
character. For universities are not, like other educational institutions, engaged only in 
the delivery of knowledge, but also in its creation. Research sits alongside teaching as 
a major output of the university sector. Recent work has led to an improved 
understanding of the way in which institutions of higher education make decisions 
about the mix of teaching and research that they will provide.  
 
Elena del Rey (2001) presents a model of competition between universities that are 
funded by a block grant and a per-student allocation made by the state. With this 
funding, universities employ teaching and research staff. By admitting only the best 
students, institutions can ensure that less teaching resource is needed in order to 
achieve a predetermined quality threshold and that more resource can therefore be 
devoted to research. 
 
A game is played between universities located in different places. The universities 
compete for students that are distributed evenly across both geographical and ability 
space. The utility to each student of studying at each university depends (positively) 
on the quality threshold set by that institution and (negatively) on the distance 
between that university and the student’s home. This defines the first choice demand 
for each student, and, in a two university model, means that a point in geographical 
space can be defined which separates students that express a preference for one 
university from those that prefer the other. Call this point x*. Nevertheless, even 
though they have a clear preference, students may apply to both universities. 



 
Universities impose limits on student numbers. Suppose that university 1 is the more 
selective institution, and that it offers places to all applicants whose ability level 
exceeds a1. Since university 2 is less selective, all of these applicants are sure to be 
offered a place also at this university. Admissions to university 1 are therefore given 
by the number of students whose ability exceeds a1 and who live between university 1 
and point x*. Meanwhile, admissions to university 2 will equal those students who 
live between university 2 and point x*, plus those who meet university 2’s ability 
threshold but not that of university 1.     
 
The quality of graduates of each university is determined by the ability of its intake 
and by the financial resources devoted to teaching each student. Funds that are not 
used for teaching are employed in research. Each university seeks to maximise a 
weighted average of measures of its research and of its teaching output (the latter 
being the product of graduate numbers and graduate quality). The universities’ 
problem is thus to maximise this subject to a production function constraint and a 
funding constraint.  
 
The problem is solved as a two stage game. In the first stage, the universities 
simultaneously choose their quality thresholds. Once this information is published, 
students can determine their first choice demand schedules. Then in the second stage, 
the institutions choose the number of students that they wish to admit.  
 
Depending on the parameters of the model, the Nash solution of the game can lead to 
one of four outcomes. First, universities may be selective in their recruitment of 
students and active in pursuing research. Secondly, they may provide mass education 
(wholly satisfying demand) and also pursue research. Thirdly, they may provide mass 
education without providing research. Fourthly, they may specialise entirely in the 
provision of research services. In each case, since the universities in the model are 
identical ex ante, and since the value added by each university is supposed identical, 
the solution is symmetric and both institutions arrive at a similar outcome. 
 
Since the outcome of this model is determined by the parameters, and since some of 
these parameters define the operation of the funding mechanism faced by the 
universities, it follows that the outcome is – in some circumstances at least – affected 
by the funding rule. Del Rey’s paper therefore provides a neat link between the 
literature on educational finance and that on universities as multiproduct institutions, 
and provides a guide for policy-makers wishing to influence university behaviour by 
tweaking the funding mechanism. 
 
Before moving on from this topic, however, I should note that Vanhaecht and 
Pauwels (2005) have produced an important variant of the Del Rey model. By 
relaxing an assumption that students’ innate ability does not affect their preference for 
one university over another, and assuming a different form for the teaching cost 
function, these authors reverse Del Rey’s conclusion that the outcome is symmetric 
across universities. They find that different universities might choose to locate at 
different points in the quality dimension. Clearly these models are very sensitive to 
initial assumptions. The recent development, by Chen and Riordan (2007) of the 
spokes model, which relaxes some of the restrictions of the Hotelling (1929) type 
models discussed by Del Rey and Vanhaecht and Pauwels, suggests that there is 



opportunity to do much more work in this area. Nevertheless, the fragility of the 
results obtained so far suggests that theory has limitations, and that a substantial 
investment in empirical work is also warranted. 
 
Fortunately the multiproduct nature of universities is an area where empirical research 
abounds. Much of this has involved the estimation of cost functions, and filling this 
literature is a task to which I have devoted considerable energy. The state of the art 
models in this area estimate true multiproduct cost functions in the sense of Baumol et 
al. (1982), using the appropriate stochastic frontier estimation methodologies 
developed by Aigner et al. (1977), Jondrow et al. (1982), and the panel data methods 
pioneered by Tsionas (2002) and Greene (2005). Over the last year or so, several 
papers have appeared that provide estimates of average incremental costs, returns to 
scale, and returns to scope within higher education institutions, all within a parametric 
framework that nonetheless allows the cost function to differ across universities while 
also providing information about each institution’s technical efficiency (Johnes and 
Johnes, 2006; Agasisti and Johnes, 2006; Johnes and Salas-Velasco, 2006). Here I 
shall discuss in a little more detail the results obtained in just one of these studies – 
one that I conducted with my friend and colleague Tommaso Agasisti and which 
concerns the universities of Italy. 
 
The random parameters specification of our frontier model suggests that cost 
differences between universities are particularly pronounced for two of the outputs 
that we consider, namely non-science students and research activity. Non-science 
students add a relatively large amount to costs in Genova, Messina, Siena, Trieste and 
Pavia, while research activity is relatively costly in Milano, Pisa, Siena and Torino. 
The relatively high costs in these institutions does not (necessarily) reflect 
inefficiency. For example, Siena appears in both lists, presumably because it is an 
ancient university. Such institutions typically incur high expenditures which are partly 
due to the high costs of maintaining property, and which also reflect the atypical 
nature of much of the teaching and research activity that goes on there. The measures 
of technical efficiency that are yielded by our analysis suggest that such efficiency in 
Italian institutions is for the most part quite high, though there are exceptions. 
 
The results of our analysis provide information also about the average incremental 
costs associated with the production of each type of output in a typical university. 
Amongst students on taught courses (undergraduates and the Laurea), costs are 
typically higher for specialists in science (at about €4000) than for other students (for 
whom costs are about €3300). Costs associated with doctoral students are very high in 
comparison, at over €13000.  
 
Our findings suggest that ray economies of scale are exhausted in Italian universities 
and that diseconomies of scale have set in. The same is true of product-specific 
economies of scale, with the exception of non-science students. Some global 
economies of scope remain, however. These results are quite startling; overall they 
suggest that Italian universities are typically too big, and that the overall costs of 
higher education in Italy could be reduced by divestment. 
 
 
 
 



Conclusion 
 
In drawing to a close, I wish to emphasise that understanding the process of education 
involves the full toolkit of modern economics. Education takes time, and its benefits 
are realised over many years. The relationship between education and other choices 
that individuals make over the life cycle is therefore a dynamic one, the analysis of 
which requires sophisticated theoretical and empirical tools. By definition, education 
is about a transition from ignorance to knowledge. The economics of information and 
models of the behaviour of principals and agents sit naturally alongside the concept of 
learning. Likewise, as an investment, education responds to uncertainty about the 
future. Educational institutions are amongst the most interesting and complex of the 
economic agents that we can analyse. Moreover, modern models of economic growth 
place education at centre stage. Nations that learn well earn well (Johnes, 2006). The 
problem posed by the observational equivalence between various models of growth 
has led to the development of new approaches to quantitative theory – the marriage of 
empirical analysis and theoretical work – that has had profound implications for 
economic practice that go way beyond the confines of the economics of education. All 
this being so, it is not surprising that the economics of education has become an area 
in which many of the best minds in economics now engage. There has consequently 
been a flourishing of quality research in the field that makes this a vibrant area in 
which it is exciting, and indeed a privilege, to work. In this conference we shall see 
plenty of evidence of that. Once again, let me thank you for inviting me to share with 
you in this exciting event. 
 



References 
 
Agasisti, Tommaso and Johnes, Geraint (2006) Heterogeneity and the evaluation of efficiency: the case 
of Italian universities, mimeo, Lancaster University Management School, available at 
http://papers.ssrn.com/sol3/papers.cfm?abstract_id=941172. 
 
Aigner, Dennis J., Lovell, Charles A. and Schmidt, Peter (1977) Formulation and estimation of 
stochastic frontier production function models, Journal of Econometrics, 6, 21-37.   
 
Angrist, Joshua D. and Krueger, Alan B. (1991) Does compulsory school attendance affect schooling 
and earnings, Quarterly Journal of Economics, 106, 979-1014. 
 
Angrist, Joshua D. and Krueger, Alan B. (1995) Split sample instrumental variables estimates of the 
return to schooling, Journal of Business and Economic Statistics, 13, 225-235. 
 
Altonji, Joseph (1995) The effects of high school curriculumk on education and labor market 
outcomes, Journal of Human Resources, 30, 409-438. 
 
Baumol, William J., Panzar, John C. and Willig, Robert D. (1982) Contestable markets and the theory 
of industry structure, San Diego: Harcourt Brace Jovanovich. 
 
Becker, Gary S. (1964) Human Capital, New York: Columbia University Press. 
 
Blaug, Mark (1970) An Introduction to the Economics of Education, Harmondsworth: Penguin. 
 
Brown, Sarah and Sessions, John (2004) Signalling and screening, in Johnes, G. and Johnes, J. (eds) 
International Handbook on the Econonomics of Education, Cheltenham: Edward Elgar. 
 
Brunello, Giorgio and Miniaci, Raffaele (1999) The economic returns to schooling for Italian men: an 
evaluation based on instrumental variables, Labour Economics, 6, 509-519. 
 
Card, David (1995) Using geographic variation in college proximity to estimate the return to schooling, 
in Christofides, L.N., Grant, E.K. and Swidinsky, R. (eds) Aspects of Labour Market Behaviour: 
Essays in Honour of John Vanderkamp, Toronto: University of Toronto Press.  
 
Card, David (2001) Estimating the return to schooling: progress on some persistent econometric 
problems, Econometrica, 69, 1127-1160. 
 
Castelló, Amparo and Doménech, Rafael (2002) Human capital inequality and economic growth: some 
new evidence, Economic Journal, 112(3), C187-C200. 
 
Chen, Yongmin and Riordan, Michael H. (2007) Price and variety in the spokes model, Economic 
Journal, forthcoming. 
 
De Fraja, Gianni (2002) The design of optimal education policies, Review of Economic Studies, 69, 
437-466. 
 
Del Rey, Elena (2001) Teaching versus research: a model of state university competition, Journal of 
Urban Economics, 49, 356-373. 
 
Epple, Dennis and Romano, Richard E. (1998) Competition between private and public schools, 
vouchers and peer group effects, American Economic Review, 88, 33-62. 
 
Friedman, Milton (1955) The role of government in education, in Solo, R.A. (ed.) Economics and the 
Public Interest, New Jersey: Rutgers University Press. 
 
Greene, William (2005) Reconsidering heterogeneity in panel data estimators of the stochastic frontier 
model, Journal of Econometrics, 126, 269-303. 
 



Griliches, Zvi (1977) Estimating the returns to schooling: some econometric problems, Econometrica, 
45, 1-22. 
 
Hanushek, Eric A. and Kimko, Dennis D. (2000) Schooling, labor force quality, and the growth of 
nations, American Economic Review, 90, 1184-1208. 
 
Hanushek, Eric A. and Welch, Finis (2006) Handbook of the economics of education, Amsterdam: 
North Holland. 
 
Harmon, Colm and Walker, Ian (1995) Estimates of the economic return to schooling for the United 
Kingdom, American Economic Review, 85, 1278-1296. 
 
Hotelling, Harold (1929) Stability in competition, Economic Journal, 39, 41-57. 
 
Ichino, Andrea and Winter-Ebmer, Rudolf (2004) The long run educational cost of World War II: an 
example of local average treatment effect estimation, Journal of Labor Economics, 22, 57-86 
 
Jamison, Eliot A., Jamison, Dean T. and Hanushek, Eric A. (2006) The effects of education quality on 
income growth and mortality decline, NBER working paper 12652. 
 
Johnes, Geraint (1998) Human capital versus sorting: new data and a new test, Applied Economics 
Letters, 5, 665-667. 
 
Johnes, Geraint (2004a) ‘Don’t know much about history…’: revisiting the impact of curriculum on 
subsequent labour market outcomes, Bulletin of Economic Research, 57, 249-272. 
 
Johnes, Geraint (2004b) The evaluation of welfare under alternative models of higher education 
finance, in Teixerira, P., Jongbloed, B., Dill, D. and Amaral, A. (eds) Markets in Higher Education: 
Rhetoric or Reality?, London: Kluwer. 
 
Johnes, Geraint (2006) Education and economic growth, 12th Eric John Hanson Memorial Lecture, 
University of Alberta, 21 March, available at 
http://papers.ssrn.com/sol3/papers.cfm?abstract_id=893021. 
 
Johnes, Geraint and Johnes, Jill (eds) (2004) International handbook on the economics of education, 
Cheltenham: Edward Elgar. 
 
Johnes, Geraint and Johnes, Jill (2006) Higher edcuation institutions’ costs and efficiency: taking the 
decomposition a further step, mimeo, Lancaster University Management School, available at 
http://papers.ssrn.com/sol3/papers.cfm?abstract_id=831684 . 
 
Johnes, Geraint and Salas-Velasco, Manuel (2006) The determinants of costs and efficiencies where 
producers are heterogeneous: the case of Spanish universities, mimeo, Lancaster University 
Management School, available at http://papers.ssrn.com/sol3/papers.cfm?abstract_id=941169.  
 
Jondrow, James, Lovell, C.A. Knox, Materov, Ivan S. and Schmidt, Peter (1982) On the estimation of 
technical inefficiency in the stochastic frontier production function model, Journal of Econometrics, 
19, 233-238. 
 
Kaldor, Nicholas (1966) Causes of the slow rate of economic growth in the UK, Cambridge: 
Cambridge University Press. 
 
Lazear, Edward (1977) Academic achievement and job performance: a note, American Economic 
Review, 67, 252-254. 
 
Levine, Ross and Renelt, David (1992) A sensitiveity analysis of cross-country growth regressions, 
American Economic Review, 82(4), 942-963.  
 
Lucas, Robert (1988) On the mechanics of economic development, Journal of Monetary Economics, 
22(1), 3-42. 



 
Mankiw, N. Gregory, Romer, David and Weil, David (1992) A contribution to the empirics of 
economic growth, Quarterly Journal of Economics, 107(2) 407-437.  
 
Meghir, Costas and Palme, Marten (1999) Assessing the effect of schooling on earnings using a social 
experiment, available at http://papers.ssrn.com/sol3/papers.cfm?abstract_id=163328 
 
Mincer, Jacob (1974) Schooling, Experience and Earnings, New York: NBER. 
 
Nelson, Richard R. and Phelps, Edmund (1966) Investment in humans, techology diffusion, and 
economic growth, American Economic Review, 56(2), 69-75. 
 
Paine, Thomas (1792) The Rights of Man, available at 
http://www.ushistory.org/Paine/rights/singlehtml.htm. 
 
Psacharopoulos, George and Patrinos, Harry Anthony (2004) Human capital and rates of return, in 
Johnes, G. and Johnes, J. (eds) International Handbook on the Economics of Education, Cheltenham: 
Edward Elgar. 
 
Romer, Paul M. (1986) Increasing Returns and Long Run Growth, Journal of Political Economy, 
94(5), 1002-37. 
 
Schultz, Theodore (1961) Investment in human capital, American Economic Review, 51, 1-17. 
 
Smith, Adam (1776) The Wealth of Nations, available at 
http://www.econlib.org/LIBRARY/Smith/smWN.html. 
 
Sparkes, Jo and West, Anne (1998) An evaluation of the English nursery voucher scheme 1996-1997, 
Education Economics, 6, 171-184. 
 
Staiger, Douglas and Stock, James H. (1997) Instrumental variables regression with weak instruments, 
Econometrica, 65, 557-586. 
 
Tsionas, Efthymios G. (2002) Stochastic frontier models with random coefficients, Journal of Applied 
Econometrics, 17, 127-147. 
 
Vanhaecht, Eve and Pauwels, Wilfried (2005) University competition: symmetric or asymmetric 
qulaity choices, mimeo, University of Antwerp. 
 


