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Abstract

In projecting educational expansi at different levels of schooling into the future for
the world’s countries, this chapter weighs numerous theoretical perspeatjaist
each other in terms of their predictive implications. The explanations for dtalgl
expansion of formal schoolingince the mieROth century derived from these different
perspectives emphasize different social, political, and economic factors lasswel
different characterizations of the growth logic intrinsic to the educatiderysself.

This analysis implies arpjection model that assumes continued diffusion, with
countryspecific variation around a typical path of expansion from low shares of
population attainment at a given level of schooling to its nearersalization Such a
model is estimated on reconstructed attainment data and projected into the future to
provide a baseline scenario. This is complemented by additional scefioamadizing
more rapid or stagnant educational growth.
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1 Introduction

Education is an inherently losigrm endeavor Not only in the sense that formal
schooling alone may last a significant part of a-iilee, but also because part of the
reason for spending this time in school is the promise of benefits for decades to come
This is true at both the individual and societal levels.

For the underlying educational systems, the {targy nature of education is felt
more keenly than at the individual level. Schools are built to serve multiple generations
of students, and teachease often hired for life as civil servants. A newly trained
teacher of today will, towards the end of her career, teach students who, in turn, may
well still be in the activéabor force a hundred years from now.

Educators themselves also hold expectations about theédongfuture. Part of
why we care whether a Dalit boy gets some form of early childhood education is
because we expect that as a consequence, his increased chances to complete school will
benefit him not only for the next 10 or 15 yearsth® end of our program intervention
or planning horizon, but for the rest of his life. His own education may even make it
more likely that he will send his own children to schdblhe sends a daughter to
school, her education will possibly lead her @itwntil she is in her late 20s to bear her
first child, when she is better able to provide care. That “delayed benefit” of the Da
boy going to school now might not occur until sometime in the 2050s.

To insist that we “learn for life, not for school% ia cliché, yet there are
strikingly few attempts to look aheaemuch less project quantitativelyhow today’s
students will contribute to the educational composition of tomorrow’s population, and
the implications for their personal life course and the challenges of thearagion.

Some of the key contemporary policy debates concern verytéongissues. Among

these are the sustainability of pensions, the provision of health care, and responding to
environmental degradation. For all of these, the educafitime concerned populations
matters. Conversely, these debates have serious consequences for educatisadioday

as public funding cuts motivated by the aspiration to reduce future public debt.

Informing these debates from a perspective of educational futures reanires
attempt to abstract away the vagaries of newneling educational policy reforms that, at
first glance, appear to render any concrete attempts to look into the future @seeixer
speculation. Yet, given the proven difficulty of achieving set objectives through
deliberate policy changes, it is all too easy to overstate the problem they foa
projection. Even less successful than loagn forecasts of education have been
predictions of its imminent radical change.



On a different leel, tremendous differences exist in what nominally equivalent
school qualifications in different settings actually mean, either in tefnrkmowledge
and skills or in terms of societal reward. On educational grounds, we have no reason to
expect nominal &inment levels to distinguish groups of people with identifiably
distinct, and generalizable, demographic behaviors; yet mark such distintiey do,
as the empirical evidence presentedLuiz et al. (2013)demonstrates. For marking
such distinctionsand as a characteristic that is stable over the life course, taking an
interest in the educational attainment profile of future populations is prudent. Not leas
the demographic consequences of educational expansion are relatively predictable
compared toprojections of economic and poverty impacts (Hannum and Buchmann
2005).

Forecasting in the sense of predicting is certainly impossible. And ther is
possibility of conducting meaningful planning over such a generational time horizon.
Not because this ould necessarily require predictions as inpdtsdoes not-but
because in any case there can be no credible commitments that far into the future. What
Is possible is to place explicit bounds on what we can and do know about the future;
within those boundsve can form reasonable expectations, even if the expectations
remain open to further revision. Indeed, some of the potential benefits of thinking
systematically about the future of educational attainment lie not in the results, but in
potentially highlighting contradictions in our thinking. The education development
comnunity generally asserts that &DP growth first development strategy cannot
substitute for an active education policy. From such a position, it would be inconsistent
to deny the relevancef longterm projections of education by arguing that schooling
will anyhow become virtually universal within our lifetime due to increasing wealth

Such ambivalence reflects lostanding, and unresolved, debates among
educationalists between the poleseéing structural “periodicity and process” (Archer
1982, p. 3) in educational expansion, and calling such generalizations into question with
reminders of the importance of accounting for contextual and historical sfigeifhen
assessing a concrete educational policy challenge. We believe the latter perspective is
essential for welgrounded educational action. Nevertheless, we do not think it
invalidates the effort to seek “stabilities and governing principles” en“émergence
and development of educational systems” (Ericson 1982, p. 300). Indeed, the
international consensus surrounding the quintessential elements of a public school
system appears to be shifting from being almost universal, to being truly so.

Today, of the 199 countries on which UNESCO reports, 98 percent require
children to attend school (UNESCO 2012, pp-1198, up from 90 percent in 2002
(Benavot et al. 2006).This fact reflects a widespread belief that feshaktion should
be, at least up to a basic level, provided or supported by the State. The motivations for
formalizing education and developing stafmnsored systems of mass education have
varied by context. Widely different pressures, goals, and priorities bapported
public education development across time and placed&stite such differences, the
pattern and structures of educational development exhibit remarkable isgrmlanany
societies.

Education by the most liberal definition is at least as old as civilization, but here
we are not addressing informal learnimgrurring in the home, provided by families or
the immediate community, or even learning occurring in the workplace after



matriculation. While these forms of education are fundamental to individual
development, the current discussion refers only to formal, systematized schoblisg

the following sections will briefly examine the history of educational expansith
respect to formal schooling, focusing on commonalities and differences inutsists

and progress across time and place, as wellawi#s regarding the motivations and
processes of educational development in different contexts. In a novel step, we then
derive the predictive content of these empirical patterns and theoretical frarmework
Part Il presents a specific statistical proj@etmodel based on these insights.
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Figure 1 Empirical country trajectories of expanding primary education attainment in
the 30-34 age group, arranged around global average time since reaching 50%
attainment share (c.$ection 3).

2 Dynamics of Educational Expansion

2.1. Historical Overview

Similarities across time and place in educational structures, as well as thetiomiva

for educational expansion, have long been noted. Until modern times, formal education
was—in practice and intentier-a privilege of only the elite classes of society, e.g.,
those serving as civil or religious authorities. Trades and skills pasged down over
generations within families or through apprenticeships. While a handful of ancient
societes supported systems of formal education, mass literaspecially with any
sense of gender paritywas a rare occurrence until relatively recently. Literacy
education was traditionally linked to social privilege, and there are numerocascest

in history where the withholding of literacy education was a means of oppression.

However, over the past two centuries, a level of expansion in mass schooling has
occurred that indicates the emergence of an alternative paradigm. Societgideor
appear to recogre that providing basic educatiefundamental skills in literacy and
numeracy—improves quality of life for persons of disparate social and economic
backgrounds and, by eliminating inequality, benefits the whole of society. Stoeidi
motivations to offer formal basic education have varied widely and signified local



social, economic, and political concerns (Benavot et al. 2006). In the West, the
Reformation brought forward the belief that all individuals must have thebidyp to

read and interpret spture for themselves, and as a result, basic education came to be
seen as a fundamental requirement. This is one reason why churches were often the
initial stewards of educational instruction across Europe. In part this was éecaus
monasteries had been tbely providers of schooling and literate material for centuries
(Cordasco 1976).and Literacy for religious purposes is still a motivatingr feccthe
organization of formal education in areas like Northern Africa, where Qur’'ahants,

in addition to instruction in local languages, teach Arabic literacy for scriptural
understanding, as has been done for centuries.

During the 18th and 19th centuries, education was also seen as a means to
provide moral instruction to emergent citizenries, as the rolieofchurch as moral
leader declined during this period of rapid secularization and modernization. Because
the formalization of mass education systems coincided with industrialization, some
analysts have theorized that education systems were created to provide tBarpeces
skills for a productive workforce and create a rational sorting mechanism foryarglo
We also see evidence that natgiates elect to formulate mass education systems as a
means of generating legitimacy on the world stage, often iadagte formal structures
of other nations’ educational systems and creating identical systems of syhmtkslic
between the individual and society (Meyer 1992). This motivation is plausible, since in
many cases, the formal education system appeared sdrtteetime that the natiestate
emerged.

In the contemporary era, the initiation of a formal, mass educational system
typically involves several signals of commitment (Boli et al. 1985). Although in some
cases a formal education system predates an official statute (and in some caees a sys
predates the natiestate), natiorstates have commonly begun by adopting laws
regarding compulsory education, which often mandate an age at which eduaagion m
begin and the years of duration to reach a required minimum level of schooling.
Ministries of education are also commonly authorized, whose function is to implement
programs, set benchmarks, develop curricula, and to monitor and report progress.
Education entities also tend to adopt uniform, hierarchical systems, i.e., primary
education that leads to secondary education, which in turn is required for entry to
tertiary education. This is enabled by standardization, which tends todeowwih
centralization of the educational system.

Importantly, educational egmsion has followed rather typical patterns across
all world regions (Wils and Goujoh998). Initially, there is a focus on primary or
“basic” education that provides fundamental skills such as literacy and num@rasy
a stable level of primary educat@ participation is achieved, expansion into secondary
schooling occurs, where the curriculum is characterized by greater sbdlifisipy.
However, expansion of secondary education does not necessarily follow universal
primary enrolment. In some casesg., in Africa and Latin America, secondary
education has developed even in the midst of high levels of illiteracy and low tdvel
primary completion. In such contexts where primary educational expansion isigrowi
slowly, secondary education enrolment is confined to the more economically
advantaged echelons of society. For instance, prior to World War Il segondar
education in Europe was relatively selective and was considered to servelpramari
preparation for university. After World War IlI, howeyexr new political climate in



Europe led to increased inclusiveness and longer periods of free, compulsorjoagducat
resulting in virtually universal secondary patrticipation.

Then, as nations mature and secondary enrolment levels rise, tertiary ebrolme
expands. Although university education is at least 1,000 years old, this stage of
educational development is still underway, and the final shape that globalytertiar
expansion will take is still being determined. For many centuries, tertiagaiaiu
serval only a very small minority such as clerical, medical, or legal specialigteybr
the past century, enrolments have grown tremendously. During the 20th century tertia
enrolments increased by a factor of 200, from around half a million people efeoll
age, tomore than 100 million (UNESCO 2004, cited in Schofer and Meyer 2005), and
between 1950 and 1970, enrolments in higher education grew faster than in any other
level (Meyer et al. 1977). Schofer and Meyer (2005) found that higher education
enrolments grew rapidly in conjunction with global democratization, scientization,
growth in human rights, and involvement in development planning. These variables
proved more important than secondary enrolments, inequality, research and
development levels, or economic development at the country level (although eountry
level secondary enrolments were positively related to tertiary enrolnéfdseover,
higher education institutions tend to be similar wavide, both in what is taught and
how the curriculum is delivered. This suggests that the recent expansion af highe
education is the result of global cultural and symbolic forces emphasizing the value of
advanced forms of knowledge and its potential to generate capital in many—forms
economic, social, and intellectual. Countries invest in higher education to meaningfully
participate in, and integrate into, the global discourse of progress and human
development.

2.2. Theoretical Perspectives

The body of research examining educational expansion has consideredirigeand

pace of formal education’s development along with antecedents of historicaktconte
and sociepolitical conditions. The different themes in the historical overveaocial
privilege, nationalism, industrializatienhave served as organizing prinep for
different theories to explain the diverse conditions under which educational expansion
has taken place. While points of overlap exist, to date these theories lamein as
competing explanations, and a “grand theory” of educational growth wibatd
reconcile the different explanatory paradigms remains elusive.

The main theories range from functioséductural perspectives that emphasize
the development of education as a response to society’s social needs, ontegonmai
existing power relatioships, to systemic theories that frame educational expansion as a
feature of an emergent, sedfinforcing world culture.

2.2.1 Technological Progress and Economic Transformations

Within the Functionalist paradigm, formal education serves an important functioa in t
labormarket, where mass schooling systems lead to credentials that allow employers to
differentiate potential workers in a systematic and objective manner. Geadslenay
legitimate claims of skills learned, but importantly, education provides a -skills
differentiated workforce for the industridiabor force. As a result, economic
transformations, beginning with the industrial revolution but including more recent



shifts towards a service economy, create a demand for the output of the aaducati
system. In many cases, this pressure has been expansionary and spurreadamgugpiy
qualifications. But while economic development has been considered a préeetquisi

the emergence of mass schooling, its relationship to educational expansioaingycert

not straightforward, especially since this relationship is not limited ttatioe market.

For one, the distribution of wealth weighs on the demand for education, because
demand seems to be proportionally related to household income. Population growth (or
decline) also affects enrolment rates, since educational infrastructure musge lie ab
keep pace with the size of entering odh (Colclough and ASamarrai 2000).
Secondary and tertiary educational expansion may be especially affected byiecono
development, for reasons related to both supply and demand. When increased
industrialization and development of technical infrastructure occur, employ®se
workers with more highly specialized skills, such as those provided in secondary or
tertiary programs (Meyer et al. 1977). At the same time, development can provide
resources to be invested in the educational infrastructure, creating opemimgsréo
enrolments.

While research has examined the extent to which economic development has
spurred thegrowth in educational enrolments, to a large extent the motivation behind
external aid efforts for developing countries’ education sectors histgried revolved
around the belief that increasing educational enrolments itsdd teaeconomic growth
(Corrales2006; Resnik 2006). Recent discourse has additionally emphasized the power
of education to eliminate poverty and promote sustainable development (Hannum and
Buchmam 2003). The process whereby education leads to improved economic
conditions, however, is not well understood and is widely debated, not least because
empirical verification of the causal relationship is challenging (see thesdisouof
causality between education and selected outcomésitnand Skirbekk 2013 To
some extent the r@ionship is one of mutual feedback mechanisms.

Increasing amounts of education within a population might seem clearly related
to a country’s economic growth potential, but there are many correlates of blogh hig
enrolment rates and economic developmé&r example, higher levels of female
primary enrolment are associated with lower fertility rates, and lowelitjerates are
positively correlated with economic growth. Economic growth is also strongly
correlated with the openness of the economy anilisga which also likely relate
strongly to educational investment. Moreover, countries with low initial levelstbf
human capital and GDP tend to grow faster than more developed countriessal$ a re
of their lower starting place, which gives the megsion that education enrolment
growth, per se, causes economic development (Barro and Lee 2001). And educational
quality, as measured by cognitive ability on internationally normed testsatting,
math, and science, may matter for economic growth as much as enrolméainanexit
shares. Studies indicate that aggregate cognitive ability affects econeveiomment
via a better trainedabor force, higher individual incomes, and a more equitable
distribution of wealth (Barro and Le2001; Hanushek and Kimko 2000; Hanushek and
Woessmann 2008). In effect, 12 years of schooling in one country is not necessarily the
same as 12 years in another country in terms of actual learning. Learnisg isoal
only the purview of the school, as it occurs in the hotine,community and among
peers, the features of which also vary across countries. Furthernteraal efficiency
(i.e., school quality) may not coincide with expansion, nor may enrolment growth



necessarily lead to appreciable increases in attainmengésshaapid expansion in
enrolment is sometimesharacterizedby an initial decrease in school quality, as stocks

of qualified teachers must accumulate and funds must be properly allocated ineespons
to where needs are greatest. Poor quality can in turresiepverall attainment and
cognitive ability. Finally, improvements in schooling change the existing populati
stock of human capital only slowly, the contribution of educational expansion to
economic development, taking age structural effects into atcbas beeranalyzed

only recently (Lutz et al. 2008)

2.2.2 Nation States and the Imperatives of Nationalism

Despite the strong linkages between educational expansion and industrial development
the observation that mass educational systemsdaieeindustrialization, e.g., in Europe

and the United States (Boli et al. 1985; Meyer 1992; Meyer et al. 1977), and that mass
educational systems arose only after the appearance of the-stat@npoint to a
dominant role of the latter. Indeed, the earliest modern instances obmbatsred

mass education systems explicitly served the purpose of creating citizemisefo
emergent natiosstates. In this way, mass formal education is viewed as necessary for
the development of a coherent, nationalistic, and unifying identity. For instamce
Prussia, which in the late 1700s vedmracterizethy geographically isolated chstates,

a unifying curriculum was perceived as particularly useful for natigeaurity and
consensus building (for a good review of European national education systems, see
Ramirez and Boli (1987). Even before being legally instituted, some societiedgatovi
formal education because of normative beliefs about its value as a socialiaimmdoage
children (Benavot et ak006) Over time, akabor markets diversified and populations
became increasingly diverse in termsariguage, norms and religious belief, the home

as a primary learning environment came to be seen as inadequate. Public scheols wer
instituted to offer not just basic skills, but also an orientation to normativeltyvand
socially responsibléehavior ad abilities. Furthermore, public schools were viewed as

a way to equalize learning opportunities across populations of disparate socioeconomic
and cultural backgrounds. In some countries, statesystems of mass schooling were
legally established to emhce the power of the state, and in many cases to
simultaneously diminish the historical power of the Church (Archer 1982).

However, neither a strong centralized effort by a nastate to define its
educational system, nor natiwnde standardization (o€redential and curricula) is
necessary. England, the United States, Switzerland and Belgium hawe deuirl
centralized national education systems (Benavot et al. 2006). Green (1980¢ andjiyifi
notes that the structure of an educational system tends to reflect the philesaphy
exigencies of the country. Systems in Southeast Asia, for instangeatedvastly
diverse linguistic and ethnic groups, which necessitates a higher defree o
centralization. However, other nations with diverse populations place a higher value on
autonomy than unification. The United States, for example, has a long tradition of
federalism (i.e., states’ rights) that is reflected in its widglyying state education
agencies.

The dominant role of the state in the effective supply of schooling is
uncontested, even if the question of whose interests it serves is. In addition, hotvever, a
all but the most advanced levels of educational development, the state apparatus
likewise influences the demand. In European countries well intd 9f@s, thdabor



market for tertiary graduates was essentially limited to the public sectqrudntidly-
regulated professions. Similar patterns can be observed in many developingespuntr
where the prospect of a public sector civil service job maydmranant motivation for
seeking formal schooling.

Box 1. The example of the Republic of Korea
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The education system in Korea expandeehtly over the course of the second hal
the twentieth century. As can be seen in Figure 2, while absolute enrolmentsaryy
schooling, which was virtually universal, started declining in the 1970s due to shr
cohort size, secondary enrolmennore than doubled in 15 years. In relative te
(Figure 3), this was the result of extending the secondary franchise from a ynaric
children to virtual universality. The overall shape of the expansion of secq
attainment also provides an excetlexample of the theoretical sigmoid pattern (i.e.
s-shape). Increasing public and private investments in education grow even mlor
the education sector as a whole increasing more thatiolkd@n real GDP betwee
1960 and 1980 (Kim 2012, p. 3).

While such dynamics appear to point to a determitedtout” effort to maximize
educational attainment, these figures must be interpreted in contextd@demtes of :
slowly increasing share, Korea’s Ministry of Education’'s budget onljheea20% of
the total government budget in 1985, an unremarkable percentage in intern
comparison. The state’s development strategy was not fully based on ratioraad
capital planning to the extent that is often assumed. On the contrary, Jeongraang
argue that the ate's shift in economic policyfrom light manufacturing to heav)
chemical, and highech industries [...] spurred a transformation of the South Kd
economy, [but] it largely ignored the nation's comparative advantage in skitledrf
(Jeoryg and Armer 1994, p. 535).

While tertiary enrolments grew more than tenfold between 1970 and 2010, Fil
clearly shows that this growth occurred in distinct spurts, reflecting theysbiien
process of expansion, and an education system that lacked autonomy. Indeed,
the late 1970s, the tertiary sector was rather small, as the military juntzon@sned
about oveteducation and actively limited growth at the higher level (Jeong and A
1994). Indeed, most of the higher education in the/ d®70s was private rather ths
public (Kim 2012). When tertiary expansion did eventually take off, it“Wasesponse
to political and class foes rather than economic need3eong and Armer 1994,

539).

Indeed, the argument has been made that educational expansion at the secon
higher level in Korea occurred as an unintended consequence of a bipolar d
between government policy and society. It was precisely the statkés eéforts to
contain expansion at the pgsimary level that“intensified entrance examinati
competitions, stimulated demand for education, [...] and mobilized private resaur
educatiofi (Kim 2012, p. 14). Ironically, when the state did react to popular def
during a political legitimacy crisis by taking evfunding responsibilities foprivate
secondary schools, itdid [the] foundation for universal secondary education ang
such, [...] reached far beyond what the public had demar(#ée 2012 p. 13). This
obsenation provides an example of as€lf-propelled dynamic in educationg
expansion that is elaborated further below.
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2.2.3 Social Privilege, Status and Conflict

Functionalist accounts, whether explicitly applied to a global pattern orctmrry

level trend towards modernization, are sharply contradicted by theoriesdotae
driving force behind school expansion in social conflict. This view posits thablgaipo
expands “to legitimate present inequalities, allowing advantaged classeasirothetr

jobs and cultural forms through a seemingly fair, meritocratic system, thereentral
state does not functionally expand mass schooling to pursue society’s ‘common good.’
Instead, political actors, captured by elites, serve to reinforce armbuger economic

and cultural differences” (Fuller and Rubinson 1992, p. x). More specifically, some
argue that mass educational systems are organized to reproducey eresgmalities
over generations and serve the priorities of the elite by creating a skdedbedient
working class capable of performing thebor that keeps those with the means of
production wealthy (Bernstein 1971; Bowles and Gintis 1976; Collins 1971). In a
related vein, cultural theories argue that educational credentials offerethia} foass
educational systems offer a way for individuals to signal their privilegedsstathin
social realms (e.g., social class membership, eligibility for egei or the field of
labor (e.g., entittement to authority) (Bourdieu 1986).

Support for this perspective comes from the fact that one of the most important
predictors of an individual’'s educational attainment continues to be his or hersparent
educationhattainment (Clemens 2004). Parents’ education is an essential determinant
of family socieeconomic status (SES), and home and community SES in turn
determines a child’s educational and occupational aspirations (Sewell andr Hause
1980). Countless studies emphasize how important family background is to academic
performance, as well. Not only does the home environment created by more é¢ducate
parents stimulate higher cognitive ability, it also conditions children’s atsittaieard
schooling and beliefs about the inherent value of education. Thus, parents with
relatively high educational attainment tend to raise more educated children.

Despite the fact that these patterns suggest a great deal of intergenerational
transfer of status, an inherent amount ofuitthal competition leads at the same time to
selfsustaining levels of education within a population: as one generation becomes more
educated, the higher the probability that the next generation will be at leastigs hig
educated. Higher levels of paipation can create an intrinsic, sedinforcing demand.

This is not just true of industrialized societies. A body of research aimedd®war
understanding the reasons for educational expansion grew rapidly during the 1970s,
when the world was witnhessing tremendous expansion in mass schooling systems in
developing nations across Latin America, Southeast Asia andS&uwdran Africa.
These studies explored a number of contextual differences in economic development,
political and social modernization, and econc dependencies. The contexts examined
also varied according to ethnic and linguistic diversity, governmenthbaiyt (e.qg.,
democracy versus authoritarianism), and degree of centralization. The segjgested

that educational development within a country is often a-gsglerating process,
whereby underlying levels of education create increasing demand over ashbigher

levels of educational attainment become normative.

At the same time, different dimensions or stages of educational growtndesp
to different processes of social negotiation. Archer (1982), for example, sigjuss
“external transactions” result in increased provision of schooling (e.g., erivat
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universities in Latin America), while “internal initiation” results in longer sdimy for

the privileged (e.g., when teachers press for greater differentiation léat raking
professionalization), in contrast to “political manipulation” of the system lgattin
wider access (e.g., the movement towards desegregation of schools in theThss.). “
fact which accounts for the extremely high growth rate is that these tlueespes of
negotiation take place conjointly and their effects reinforce each otheti€r 1982, p.
25).

Furthermore, processes of “political manipulation” do netessarily move
directly from inequality toward greater equality. As a case in point,aneconsider the
unintended consequences of school desegregation efforts in thBuwigy the 1960s
and 1970s, after the decision of Brown v. Board of Educatiorioefforts to better
balance the racial composition of public schools in recognition of the fact thatityi
concentration was associated with inherently unequal school outcomes,darmihere
affluent backgrounds reacted in ways that ultimately tmed such efforts (Massey
1990). In some cases, parents withdrew their children from the local public schools and
re-enrolled them in private schools. In other cases, parents left inner citierch sé
more favorable residential areas where minoritiese far less concentrated. In fact,
this de facto segregation is still a major factor in educational inequality (Ko2a).19
Schools are primarily funded from local property taxes, and local propertguarue
reflects the local tax base, resulting \iast disparities in revenue across locales.
Children are most often assigned to the school district closest to their homes, and
neighborhood segregation is a phenomenon not so easily legislated away. But again in
response, “school choice” initiatives halleen implemented in an attempt to allow
families in less affluent neighborhood to select schools in more prosperous areas;
however, it is often the case that families from the most disadvantaged backgrounds
have been the least likely to exercise this choic&lmice schoolsin segregated areas
have failed to attract a diverse student population, both of which have resulted in further
concentration of disadvantage in schools (Frankenberg et al. 2010).
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Box 2: The example of the United States
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With a focus on the latter part of the twentieth century when primary educatio

universal and high school completion stable at a relatively high level in the U.$., the
main dynamic in the education sector, in addition to overall growth to keep pace with
population growth, has been at the psstondary and tertiary levels. Figure 4 shows

how tertiary enrolments, while undergoing sometimes dkeloag periods of
stagnation, more than doubled in total between 1970 and 2010. This dynamic
immediately evident in the attainment distribution at age880though (Figure 5)
Partly, this is because the latter is lagged relative to enrolmedtsioas not yet fully
reflect the enrolment expansion that occurred since 2000.

Enrolments only translate into attainment if students successfully comibleie
courses. In this context, parts of the enrolment growth driven by community &g
that enjoy lower completion rates than academicyetr colleges, contribut
proportionally less to attainment growth. Another reason that growth inrye
completion rates in the U.S. may slow somewhat is that, compared to other de
countries, the financialost of a college education in the U.S. is substantial and grg
rapidly. In 200708, the average futime 4year college enrollee spent $19,100 a y
(including room, board, tuition, materials). This figure represented a 22% increas
the cost just 8 years prior in 1999. More recent estimates suggest that tuition in g
places has nearly doubled in 10 years. While this trend may in fact stratify g
across different socioeconomic groups (e.g., poor minorities less likely to)ge
innovative means by which to pay for college are growing.

In addition, composition effects depress the expansion of U.S:sposhdary an(
tertiary attainment, as a result of population heterogeneity. Growth in ci
completion rates over the past 30 years inat occurred uniformly across demograp
groups. Between 1971 and 2009, white students’ bachelor degree completiol
increased from 19% to 37%. For Blacks, it increased from 7% to 19%; for Hisy
from 5% to only 12%. Thus, although college cortiple is increasing for all thre
groups, minority groups’ college completion has not increased as fast as fer
students. At the same time, this supports the view that in the long run, furtheriexj
can be expected, since college completion isaming for all subgroups.

Labor market dynamics continue to encourage further upgrading of qualificats,
income differentials by educational attainment remain high. In 2010, an eseplath
a college education earns on average 66% more in weekingarthan an employe
with only a high school diploma (Bureau of Labor Statistics 2012a). In the next d
occupations requiring some postsecondary education are projected to grow tk
(i.e., management, scientific, technical consulting, and cangystems design), whi
those requiring secondary or less will decline the most (i.e., manufacturing aih(
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2.2.4 Emerging Global Norms

In the contemporary, globalgonnected world, the needs of natsiates are not
limited to creatingavorableconditions within their own borders, but include successful
participation in international systems of political and economic cooperationtateés s
engagement in education, therefore, is guided not just bgoti@derations outlined in

the preceding sections, of achieving specific outcomes in the form okedwethted
citizens and productive workers. It is also guided by the desire to signal iterciéo
emerging global norms. In other words: “mass schooling spreads like a social
movement, allowing the state to signal that it is modern and efficacious” (Fuller and
Rubinson 1992, p. x). Systemic theories (i.e., World Culture theories) positing the
emergence or existence of a world system, a world societywarld culture, as they

refer to educational development, all point to the inherent desire of 1sdit@s to
legitimize themselves on the world stage via the adoption of common ideologies,
institutions, and organizational systems. This “isomorphizati®rseen as a way for
countries to signal their validity to proximate natstates, as they adopt the same
symbolic systems of legitimation akeir peers (DiMaggio and PowelB83; Meyer
1992). A system of mass schooling is an essential institution that can communicate a
country’s position in the world order. Problems with these theories have been discussed
elsewhere (Fuller and Rubinson 1992), but perhaps the biggest piistite@hthey lack
specificity as to whether development results from actions of individualgeshte
groups, or states, though it is likely that they are interactive (Jonasson 2003). For
instance, states may invest in educational infrastructure based on ideals grbgnote
power elites, but individuals or their families must act to enroll.

Furthermore, it is undeniable that international organizations have played a
major role in the expansion of mass educational systems worldwide. One of the most
importantmilestones in global educational expansion was the establishment in 1946 of
the United Nations Educational Scientific addltural Organization (UNESCQyvhich
was granted the authority to make policy recommendations and provide technical
assistance conagang educational progress in specific countries, and to inform efforts
undertaken by other international economic organizations (Chabbott 1998). The
sustained commitment of groups like UNESCO, the United Nations Children’s
Education Fund (UNICEF), the World Bank, United Nations Development Programme
(UNDP), and other countrgpecific aid organizations (e.g., USAID, Canadian
International Development Agency) have given rise to an enormous field afalese
and associated professional communities devoted to educational development. These
organizations have initiated several international conferences intended to advance a
framework for universal literacy, universal primary enrolment (UPEBY gender
equality within education (i.e., Education for All), or thell®hnium Development
Goals (MDGSs). Such efforts have built off other initiatives, such as Healthllfaand
infer authority from the Universal Declaration of Human Rights and the Rights of
Children.

The fundamental tension between World Culture Thearny eonflictbased
accounts of educational dynamics becomes evident when the former is characterized as
being predicated on two assumptions: “the existence of significant commaaabiys
societies (convergence) and, by implication, the view of changeriagrily a
derivative of consensual cultural processes (consensus)” (Carney et al. 2012, p. 373).
World Culture Theory emphasizes that “the fact that the system may oggnaslé
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been pieced together by elites is no longer the salient point. Now egeagoapts the
credibility of modern schools, states, and workplaces: These provide understood rules
for achievement, common paths towards higher status, and seemingly just ways of
distributing material goods” (Fuller and Rubinson 1992, p. x). Howevergwhisome

level, the occurrence of convergence is an empirical question, it cannot baeftithed

by empirical observation alone, because superficial convergence in form does not
necessarily entail “deep” normative convergence.

However, identifying global processes as driving educational growth does not
imply that such processes are necessarily conseinses. At their best, the efforts of
international aid organizations reflect a sincere belief in promoting bettemoegcio
people’s lives globallyBut others argue that these efforts reflect\WM@/Il colonial
dependencies and Western biases, create unintentional structural problems, and lack
necessary overdiy and accountability (Corrale2006; de Moura Castro 2002;
Heyneman 2003). Indeed, there is evidence that sigdyinterventions Hhdapted to
local conditions have not had the desired impact, particularly when demand has been
assumed to be universal but if in fact insufficient. In other words, extetedllgfforts
are unlikely to achievemetheir desired results when they fail to account for barriers to
guality schooling or attendance, or fail to accountdbor market characteristics, local
cultural characteristics, or the dynamics that shape demand for educatim tive
population.

Among the most important determinants of increased educational demand are
labor market demand and household economic factors, which are often more influential
than supplyside inputs, such as school availability or distance to school (for an
interesting reikew, see (Clemens 2004). Developing countries seeking external aid for
various educational efforts have generally been in a vulnerable position. Given the
appeal of the loans on offer, and the desire for recognition in the world community,
such countriesaice strong incentives to commit to any number of externadlgdated
reforms (e.g., the decentralization of education systems and devolution of authority
local communitycentered education agencies), despite the social, economic or
demographic realitiethese countries confront (McNeely 1995). As a resultstatied
commitments to certain principles may not translate into actual results. Further, the
structural reforms to which countries conditionally agree have sometimaés
unintended and unfortunate consequences. These conditions are otherwise known as
‘Structural Adjustment Programs’ that typically require countries to quéreditures on
sectors seen by outside organizations as inefficient, such as public health or public
employment. Countries maysa be required to privatize certain pubgjood industries.
GeoJaja and Mangum (2001) note the irony in expecting thafumiding public
services would have a positive effect on development, since previous international a
programs that actually improved economic conditions heavily funded the sociakservic
sectors (e.g., the Marshal Plan, the New Det&l). In any case, the purposes of these
loans provided are arguably too broad. Often, goals arespecific or poorly matched
to local conditions. Gedaja and Mangum (suggest that educational development plans
should be better aligned with actlabor market needs and should take into account the
changes to the market occurring in ssteictured economy.
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2.2.5 Autonomous Systemic Dynamics of the Education Sector

In contrast to functionadtructural explanations, a different explanatory framework
focuses on, “the internal laws of the system [in order] to ask from a fresh pemspecti
whether itsbehavioris controlled or guided by its relation to the surrounding society or
whether it is in fact the other waythat the relation of the system to its society is
determined by its own internal necessities” (Green 1980, p. 112). This approach does
not deny the ties between the education system and othersoeialires, but notes that

the larger the education system, itself, the greater its autonomy (Ericson 1982, ,p. 306)
The positive feedback relation through parents’ ambitions for their children, for
example, becomes merely one in a number of feedbadkorslamost of which are
considered to be intrinsic to the education system itself. This is based nairidhe
observation that frequently, and particularly at early stages of development, the
education sector tends to be the largest single employds @iwn graduates, and
thereby increasingly able to tailor the system to its own needs.

Based on empirical analysis, MuHBenedict (1991) affirms the latter
interpretation and concludes that the autonomous dynamics of the educationasgstem
logically prior to functional relationships with other social systems. Evidienfesor of
this claim is his analysis of university enrolment time series for Germasnedarding
the longterm growth and looking only at fluctuations around the overall trendnaiter
dynamics in terms of two kinds of cycles explain 75 percent of the remaimiagca
in this case. The first type of cycle is characterized by a wavelengiritd between
peaks) that corresponds roughly to the length of a professional workingaifesly in
the range of 2540 years. This can intuitively be recognized as fluctuations in
replacement demand resulting from an uneven age structure within a professibe and t
resulting regular occurrence of large retirement waves. The second rfegulation is
shorter and reflects the awtyclical entrybehaviorinto training. In other words, a peak
(trough) in graduates in a given field entering tlador market encourages a
corresponding trough (peak) in entrants into training, through the feedimianism
of observed career chances. Since the distance behgegrboringpeaks and troughs
is the approximate duration of the relevant training, the wavelength of thisafliaet is
approximately twice the training duration, namely 8 to 15 yearsmFaoslightly
different perspective, these can be interpreted as the response of entry ftdssrved
changes in the stock on the one hand, and to changes in the flows of the profession
being trained for on the other. While the existence of “long” cyolesducational
growth is controversial, the explanatory power with respect to-skront fluctuations
actually provides a stronger rationale for considering educational dynhawmiteing
largely autonomous. Moreover, under certain conditions the shdescgt twice the
duration of study experience a destabilizing feedback. Mathematically thsstieah
arbitrarily increasing amplitude. In practice, of course, this will not gdoacause
pressure on thiabormarket will result in an increase in themioer of skilled positions
(Muller-Benedict 1991).

The tight feedback between past and future output of an education system
naturally hinges on the availability of qualified teachers. Despite extéunding
efforts, one of the most difficult internal constraints on educational exaisshe lack
of a qualified teaching force. Without an infusion of foreign personnel, a native
population must build its teaching corps from the underlying stock of qualified persons
and in countries with historically low enrolment and fast population growth, this is
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particularly challenging. In a systematic analysis of teacher shortages, Wils an
O’Connor (2004) examined the links between gross primary enrolment and a number of
countryfevel characteristics, including adult educational attainment, GNP per capita,
and percent of GNP spent on education. They found that the single largest correlate of
primary enrolment was the proportion of adults with secondary education. Moreover, in
countries with a relatively low proportion of adults with secondary education, a very
large share worked as teachers, implying that a serious impediment to enrolment was
low educational attainment among the adult population. The authors point out, however,
that increasing enrolment is a “chicken versus egg” problem (p. 8) , in the senge that a
increased share of adults qualified to teach primary and secondary education is
necessary to increase enrolment, while at the same time increasing adutioeduca
levels requires earlier sustained success with primary and secondangestirdh Sub
SaharanAfrica the problem of teacher shortage is particularly stark. Childrencim su
education systems may have teachers with barely more education than teey hav
themselves. This may either result from efforts to avoid large classes ap#reseof

low teacter qualifications, or occur in addition to large classes. In this sense, poor
teacher quality could be a seHfinforcing process.

An emphasis on feedback relations and autonornehaviordriven by systemic
logic than by external factors does not mean ti@behaviorof the education system is
in any way “automatic”. What it does mean is that to a large extent it is the result of the
behavior of actors within the system applying “practical arguments” (Green 1980)
which are rational with respect to thesituation within the education sector, not
necessarily with respect to the education sector’'s functional relationsttipothier
social systems.

2.2.6 A Tentative Synthesis

“Mono-causal factors [such] as stayr®up conflict, the social reproduction otthlass
structure, or the homogenizing characteristics of an evolving world systein [are
superficially appealing, but inadequate” (Craig and Spear 1982, p. 154). Instead, the
different general theories “can be seen as simultaneous oscillating psyceah
operating within a given society but with varying strength over long seetchtime”

(Fuller and Rubinson 1992, p. 12). With a slightly different focus, Archer cautioned that
“the possibility/probability that different theories (or theoretical modtfons) may be
needed for different stages of seeiducational development is never even considered”
(Archer 1982, p. 5).

Overall, the debate has not advanced significantly in elaborating theiconadi
under which different effects are operative or tibeir relative importance varies either
over time or at different levels of development. Instead, the debate has become stuck in
disagreements about fundamental premises underlying different exptenand the
meaning and causal attribution of expansidnthe same time, the different theoretical
approaches do not necessarily stand in conflict. For example, while not focusing on the
political aspects of social competition, Green’s systems perspective serfuasher
explicate why educational expansidnes not resolve class conflict. This perspective
implies that as an attainment level is universalized, the last to reach it, “will be
disappointed because as they attain their target ... they will not gain theerélerigfits
that others have secured.éephwill only have avoided a disaster that is uniquely their
own” (Green 1980, p. 111). This is both empirically confirmed and conceptually echoed
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more recently by Raftery and Hout and their notion “afaximally maintained
inequality” (1993).

We argue that the different accounts of educational dynamics are not mutually
contradictory, but could be interpreted as focusing on, respectively: the demand fo
entry (sociological), demand for the product (economic), supply (nation stadejhex
selfinterested irdgrnal logic of the education sector. Undoubtedly, all these processes
are at work. For the purpose of educational projection, which is the centramprogr
Lutz et al. 2013, the key question is not which of them dominates, but which has stable
longterm implications, and which result in fluctuations that may be characterized as
statistical noise.

A unified perspective, at least on the madymamics, appears possible if the
hints are taken seriously as to conditions under which each theory appliesafmptesx
individualistic status competition for attainment may not be keenly felt in a setting
where educational participation is extremely low and does not differenteatdens of
the vast majority. It seems likely that “také” is driven by an economioeed for more
skilled manpower, and the ensuing rapid expansion to levels over and beyond societal
needs is driven by status competition, while universalization to the last marginalize
groups can only be achieved through state intervention under normisszire.

This perspective is not pursued any further here. Rather than arbitratieehbet
competing explanations, of greatest interest for present purposes is to ideetlfps
in their implications for future developments, especially in what themtity as deep
underlying trends, as opposed to fluctuating actions. The different explanations need not
stand in conflict in terms of their qualitative implications for future exmemsihe next
section attempts to extract such insights.

2.3. Predictive Content of the Theoretical Models

The theories outlined above have been formulated by their proponents as explanations
of observed patterns of expansion, not as vehicles for generating predictions.

Nevertheless, examining their statements about conditions conducive to educational
expansion and considering conditions we may expect to prevail in the future provide

some basis to expect overall sustained expansion in the long run.

Indeed, one implication of Green’s framework is that “there are reasons to
believe that the system will expand, even when there is a decline in resources for it and
a decline in the demand for its services”, termed the “Principle of Uniform t&row
(Green 1980, p. 17). One of the reasons is the upgrading of qualification requirements
within the education system, itself, in response to either an undersupply or an
oversupply of graduates. This leads to the expectation that, in the long run, everyone
within the system will have the highest credentials. A consequence of thenisyste
natureof the education sector is that growth at one level tends to stimulate growth at
another. This applies both in “upstream” and “downstream” directions. An upgrading of
early-childhood education, for example, leads to an expansion irspostidary or even
tertiary training of earhchildhood specialists and teachers. Conversely, high targets for
tertiary attainment stimulate expansion at lower levels in order to supply thefpo
candidates so selectivity can be maintained at the tertiary stage. Importdndy
principle is not a prediction that the system is always, in fact, expanding or that
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qualifications for positions within it are always, in fact, increasing” €Gr&980, p. 74),
but that other behaviors can only occur in response to outside irdluenc

Even where internal system dynamics do not provide the propulsion for
expansion, they can create an upward drift by acting as an expansion “valver{Mulle
Benedict 1991, p. 144). Several factors serve to ensure that the system has a tendency
react oty to growth pressures, but not to contract when demand falls. On the face of it,
a difference between a constant expansionary drift on the one hand, and suetag one
“valve” effect on the other, is that the latter only leads to increasing sizbeof
education system in terms of its capacity, not necessarily its output. However in
practice, nordecreasing capacity means that eventual demand increases can always be
accommodated, so an upward drift in output still follows.

It is important to note that pmgtions of continued expansion are intended as
descriptive, not prescriptive accounts of future developments. Indeed, Green and
colleagues describe how system momentum drives attainment at any level towards
universality, but explicitly argue that from aquaty point of view, a more appropriate
policy target would be 5%50% high school attainment (which they argue would force
the labor market to offer valid opportunities to those without a-baftool diploma,
whose number would be too large to ignore). $hme applies not to only the final
level, but also the pace of expansion. Descriptively, we can assert that expansn sl
down at high levels, while in terms of social equity, it would be desirable to reach
between 75L00 percent participation as quigkhs possible “in order to minimize the
hardships that will have to be endured by the decreasing percentage aitaioers”
(Seidman 1982, p. 285); at the intermediate stageattamment is already a liability.
Archer likewise diagnoses “unguided growth” of the system as “an unintended
consequence, sought by no-one and welcomed nowhere” (Archer 1982, p. 55).

For projections to be meaningful, we need neither an unfounded belief that the
spread of formal attainment is necessarily “effective, efficiamd, equitable” (Carney
et al. 2012, p. 383), nor an assumed inevitability of continued attainment expansion in a
way that is consistent with past patterns. Indeed, the partial disagreencder Ar
expressed with Green’s model was not about the regularity in expansion iibelesout
about whether this regularity reflects an “ineluctable logic” or whethee e merely
“good reasons, founded in social interactions, why these conditions [leading to
expansion] are approximated to in reality” (Archer 1982, p. 53)

We recognize the contingency of expansion on these conditions (hierarchical
organization of attainment levels and educational credentials as sortingmsacs),
but we also note that their persistence is likely, or at least provides a defdrzsbhe
hypothesis. It seems more likely that our projections will be falsified bet¢haseery
meaning, or modality, of “formal schooling” changes, than because formiainseta
growth radically changes its dynamic. It would be misguided to deny the
meanngfulness of projections by pointing out that policy represents a deliberate and
purposeful attempt to direct the educational process, and that projections cannot account
for such future policy changes. We may think of policy and crises asdei@nministic
deviations” from a deterministic expectation. Here, “deterministic expectataes’ ot
mean that we expect a deterministic trajectory, but that, whatever our expeistatien
do not form it by tossing coins
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This hypothesis of sustained expansion does not contradict the fact that when
development advocates have attempted to “scale up” successful intervemtiorené
place to others, they have found that the contingencies of the context matter
tremendously. This suggests that interactions between population growth| soci
demand, economic development and the existing stock of human capital are complex
and do not necessarily allow the imposition of one particular policy of schooling
expansion onto any setting (Mennerick and Najafizadeh 1987). Howeeating the
driver of expansion in conditions the education systems is likely to endogenougty crea
in the long run, explains rather than contradicts the difficulty of bringmogitachange
through external policy stimulus. Historical evidence supports this. “In Europe s
the late eighteenth century ... prior enroliment levels predict subsequent school
expansion more strongly than the appearance of novel forces, such as rapid commercial
growth, industrial job demand, and the modern state’s rise andrgt@ée into the
hinterlands” (Fuller and Rubinson 1992, pp—28). In any case, since changes in the
external input and output relations with other systems do not create corresponding
changes in the education system directly, but only by triggering utsn@nmous
response within the system, they are transformed into internal dynamics. The
implication is that it is sufficient to study only the dynamics of the education system
itself, without explicit consideration of external factors such as econawopment,
because the consequences of relevant impacts have already been absorbed (Mdiller
Benedict 1991, p. 255).

In summary, in terms of their implications for future developments, there is
overlap among different theories seeking to explain past attaingremtth. This
overlap points to: continued expansion in the long term; a trend towards (not necessaril
complete) global convergence; the qualitatively similar expansionaryibela higher
education levels now and lower levels before (to the extenedpansion is driven by
competition and not the substantive benefits directly linked to the educational ontent
and accelerating expansion as a given level of attainment becomes more cdrmision
final point occurs because the “cycles of positive regdorent operating between
supply and demand, context and environment, and microscopic and macroscopic action”
are, in general, speeding up (Archer 1982, p. 42). The syshmmetical accounts
specifically, as well as the empirical evidence, justify a rh@deking to project
educational attainment endogenously based only on past and current attainment levels
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Box 3: The example of Brazil
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While the relative stability in primary enrolments over the past decades &Rl
already reflects the Brazilian fertility transition, the education system asoée |
expanded greatly during that time, with secondary and tertiary enrolmentasingie
five-fold despite the presence of a “lost decade” from the-I8&Ds to midl990s
(Burton 2011). Even at the primary level, the relatively recent successes diexpa
participation can still be observed in the attainment of th@438ge group. While dn
a minority of both men and women of this age had completed primary school in| 1970,
this share is steadily approaching universality (Figure 7).

Brazil has shown a strong reduction in inequality in educational participation slta re
of policies and prgrams intended to increase both the supply and deman
education. At the starting point, the 1970s were characterized bgowap supply
driven programs, such as the implementation of a law that made school mandatory for
all children aged-214 (the previous law only required schooling for children aged 7+-10),
and a corresponding investment in construction of new schools in order to support new
entrants. By the 1980s, investments in education stalled, and a number of studies have
shown evidence of a clogelationship between the deep economic crisis (face
Brazil and other countries in Latin America) and poor educational outcomes (Dtryea e
al. 2007; Marteleto et al. 2012; Torche 2010). Indeed, Figure 5 demonstrates |a slow
pace of expansion during thdecade. From the point of view of social justice,
1980s were actually a success, as the most disadvantaged children were catching u
faster with the most advantaged children. This indicates that the conwetgarazd a
more balanced attainment dibuition between groups occurred at the expense
reduction in the aggregate level of education.

From the midl990’s onward, sustained educational policies, which were maint
and expanded especially after the Brazilian government transition in 2R@3ded
schooling to even the poorest and most geographically remote children. Amo
most influential programs were FUNDEF (Fund for the Maintenance and dpeveht
of Basic Education and Teacher Appreciation), the education finance equal
straegy that increased expenditures in the poorest Brazilian regions (Nort
Northeast), and Conditional Cash Transfer Programs that tied the payment aflenef
households to the school attendance of their children.

3 A Projection Model for Global Educational Attainment

Our overall approach consists of two parts: fitting a model of educational deesibpm
trajectories to the empirical development of attainment over the course of recent
decades; and projecting attainment by extending these trajectories ifututiee

The specifics of both parts are interdependent. Estimating the model is logically
prior, since it is meaningful without attempting a projection but the converse isi@pt tr
and the feasible characteristics of the model constrain the form of the projection.
Examples of such constraints are discussed below. Conversely, the intended primary
purpose of the model as a projection input determines the requirements. On the one
hand, the model must be of a kind that can be extrapolated in a meaningful and
consistentvay; on the other hand, it need only capture temporally robust associations,
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not causal explanations. The model is fit to reconstructed educational atthithate
for 178 countries for the period 1970-2010.

3.1 Fitting Past Expansion

The first question is which measure(s) to model directly, and which to derivee In th
present context, educational growth could conceivablynbdeledby projecting the
number of people attaining each level, or the shares of different attainment groups
among each cohort, aransitions between levels. There are argumentavior of each
choice.Modeling absolute numbers accounts for some of the absolute constraints on
capacity expansion in the education sector, and might suggest a viewlubati@nal
development is supplgriven. Transition rates between attainment levels arise naturally
from the common approach tmodeling within-school flows in terms of entry,
promotion, repetition, and drequt rates. We choose to focus on attainment shares
among (five year) cohorts asethmeasure to benodeled directly. The distinct
advantages are thréeld: firstly, in a world of declining fertility, suppkgide
constraints are expected to lose importance relative to social demand, especially at
levels below tertiary, and normalizingetleducation model by population size makes it
possible to specify it independently from the overall population growth model and its
fertility assumptions. This breaks a potentially troublesome feedback loop in the
projection method. Secondly, in contrast to transitions, attainment is directhpertyr

of persons, and represents the outcome of the education model required for inclusion in
the overall population projection (this also serves as an argument againshiegami
enrolments, which are indeed a gmr characteristic, but not a stable one). Moreover,
shares at different levels can be interpreted independently, whereas tranargon
cumulative and their implications for attainment can only be understood as an ensembl

Having settled on attainmeshares as the principal measure, the question arises
whose attainment to model directly, or more specifically, which age groupus 6oc
It would be possible, of course, to separately model the attainment at diigesntout
the possibility of contrdictory results makes it an unattractive approach. Using a single
reference age group, however, calls for a balancing act: younger ages mafie
closely the recent developments in the education system, while at older ages ther
greater chance ofcaurately capturing the maximal lifetime attainment. Here, we use
the attainment share at ages-30 as the benchmark, in a compromise between these
two concerns.

An additional question concerns the levels to model explicitly. Separate models
for differert attainment levels risk creating inconsistent results, where the share of those
with upper secondary or higher attainment is projected to be greater than theighare w
lower secondary or higher attainment, for example. This risk is greateroter the
levels in question are to each other. Instead of attempting a complex joinkt thetde
imposes ordering constraints, we estimate independent models for the mstlficie
separated levels of completed primary, upper secondary, and tertiary edueatan
results in projections without inconsistent crossovers. We then interpolate the
intermediary levels of lower secondary and incomplete primary education, with no
education calculated as the residual. Specifically, the share of these inteynhede|s
amorg those with completed primary, but less than completed upper secondary
schooling (in the case of lower secondary), and among those with less than completed

23



primary schooling (in the case of incomplete primary), respectively, is heltanorsé
the most ecent value observed.

Based on the discussion in Section 2.3, the model is designed to capture the
intrinsic dynamics of the education sector, rather than the effect of externatqnsed
(such as economic growth), that would then, in turn, need to be projected, raisinging
additional questions of data reliability and endogeneity.

The model assumed here effectively relates the growth over time in the share of
30-34 year olds having reached a given attainment level or higher to the curetmtflev
said slare. The relationship is such that growth is slowest for both very low and very
high shares and fastest at middle levels, resulting in a sigmoid, trajectarjiroe. In
the present case, this shape is parameterized as an (inverse) probit curve. The probi
curvature was found during exploratory investigations to match the empiricahpatte
more closely than a logistic specification.

Concretely, the observed data on the highest attainment are transformed into
reverselycumulated attainment shares such“gercentage with upper secondary or
higher” and correspondingly for other attainment levels. These figures in tineainte
[0,1] are prob#transformed into unbounded numbers. An exact inversbit sigmoid
curve would be perfectly linearized as a resulned in other wordmto a straight line.
Accordingly, a linear fit to the transformed data corresponds to an inversi
sigmoidcurve fitted to the original data. The linear predictor is taken to consat of
overall global component g, as well regionspecific and countrgpecific elements (r
and c), all timanvariant, as well as random residuals epsilon at the level of ceuntry
year dyads. Formally:

participation,;, = ®(x;;)

Tit = Ty(t—1) TG T Ti +C + €t

Because we are not interested in lateral shifts in time, the data cantbeedso
that paticipation is 50 percent at time tO for estimation purposes. In order to obtain
distributional results to aid scenario creation, the above specificatiomsies! within
a Bayesian framework. The priors for all parameters are normallibdistl with zro
means and halCauchy priors for the variances. The outcomes of the estimation are
posterior probability distributions for the overall global, regional, and cospeegific
rates of educational growth.

For the possecondary education level, the attaent share is rscaled so that
complete saturation corresponds to 90% of a cohort attainings@oshdary education.
This reflects the fact that, unlike lower levels of schooling, universalizing- pos
secondary education is nowhere a policy target, andthe contrary, the current
frontrunners such as Singapore are debating whether to actively limisqoastdary
expansion.

Figure 8 shows the empirical pattern of attainment growth by level. Thedlas
line is a locally weighted scatterplot smoothe©O#SS). The solid line displays the
predicted growth based on only the global average term g in Formula 1. In other words,
this represents the global average invgnabit shaped expansion path. In terms of
implied trajectories of educational growth ovene, Figure 1 displays the observed
country paths at the original scale, arranged around the hypothetical globajeavera
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trajectory. As is evident, even this simple, purely endogenous, model does a ¢o&dible
of approximating the pattern in the data.
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Figure 8. Observed (dots), smoothed (dashed), and predicted (sefeirSattainment
growth (in percentage points) as a function of attainment share already aghieved
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3.2 Projected Diffusion

Our aim is to obtain projected attainment levels for all grgeips for the period 2010
2060. Extrapolating the above model in the first instance provides these only fgethe a
group 30-34.

Given the simplifying assumption that educational attainment is mostly
complete by age 384, changes in the attainment shares at higher ages result from
differential mortality and migratiobehaviorbetween different education groups, rather
than attainmet transitions. Accordingly, the shares at higher ages derive from the
general multistate population projection and require no further input from the education
projection itself and.
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Figure9. Shortterm reconciliation between projected attainment at ag@&3ihd
observed attaiment at younger ages

3.2.1 Reconciliation of Observations and Projections During Transition
Phase

Because it is time series of attainment at ag84@hat is explicly modeledand
projected into the future, there is potential for disagreement with the observaitions
attainment at younger age groups. In principle, it is possible that the coz#ti2Ghe
base year already has higher levels of attainment thanntipéesprojection implies for
the age group 30-34 five years later.
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This affects only the first three projection steps, as the individuals who in the
base year are located in the age group®52024, and 1519 have observed
attainment shares that might be inconsistent with their projected attainment at3pe 30
based on the simple projection. Beginning with the cohort that is agéd itOthe base
year, there are no observations that could be at odds with the projected attainment at
later ages.

A two-step process ensures consistency along two directions. The first is along
cohort lines. Since the highest level of education attained islecrasing with age,
this is a logical requirement. It is achieved by adjusting the projection sthéhahare
having achieved a given education level in a cohort is at all ages at least as high as the
share observed in the base year.

The second step ensures that the application of the first step does not result in
fluctuations over time in attainment at a given age. While this is not a logical necessity
since educational stagnation and even decline across cohorts are cedasible in
reality, this is done in the interest of coherence. Fluctuations arounditingl teend are
possible, but the entire model is set up to project thetermy central trend, not shert
term fluctuations. Accordingly, the maximum is taken of the values resultng &)
the simple projection of attainment at age®30over time, starting in the base year, and
b) the attainment of yamger age groups observed in the base year, brought forward
along cohort lines.

In effect, the local maximization approach to the first step corresponds to the
assumption that, as far as possible, inconsistencies should be reconciled by atigisting
assuned timing of attainment, rather than the final level. Consider, for example, a
situation in which the observed attainment at age220s higher than the projected
attainment at this age, but lower than the projected final attainment at c8ye 8ur
appoach reconciles this by adjusting the timing of attainment so that sufficiently many
attainment transitions are assumed to have occurred earlier than initialyedsdaut
without changing the overall number of transitions to higher levels. In prindgiple,
would be equally possible to fix the timing schedule, in other words the assumed
relationship between attainment at ageZDand final attainment at age-3@, but to
adjust the assumed final level so that the hadjected attainment at the younggea
no longer falls below the observed level. The choice between the two approaches (an
against a mixture of them) was dictated by the principle that the least certain plaets of
model should be the first to be adjusted to accommodate contradictomaitifmn. In
the present case, the timing schedules are reasonable a priori assumptiengywhi
contrast the projected final attainment levels at ag888@lso incorporatenodeling
assumptions, and hence are also data-driven.

3.2.2 Transition Schedules Below Age 30

Attainment projections for age groups younger than 30 depend on the timing of
attainment at different levels. If it were the case that all those who compleés u
secondary school do so by the age of 24 at the oldest, then the share ofithose w
completed secondary schooling amongZ®byear olds is equal to their projected share
as 3034 year olds five years later. These relations are only stricteiraltisence of
educational mortality differentials. The error induced by ignoring mortalityarginal,
however, since overall mortality at young adult ages is low.
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The aggregation into fivgear age groups complicates matters: even in the
simplest case where everyone completes the upper secondary level at the nominally
standard age of 18, for example, the age groud95vould include both individuals
between the ages 15 and 17 who will complete the level but only in the future, and those
aged 18 and 19 who have already graduated. The specification of attainment timing in
terms of fiveyear age gups should take this into account.

Here, the system of attainment age schedules is conditioned on the highest level
attained by the age of 384. This means the schedules specify which attainment group
those with possecondary degrees by age-30 werein at ages 2589, 26-24, and 15
19, and similarly for those with upper secondary attainment and other levels at-age 30
34. Conditional on the shares at age-30) these schedules could, in principle, be
converted into matrices of transition rates betweduncation categories, one matrix per
age group. The agechedule characterization allows for a specification of assumptions
that is more natural from an educational development point of view. The implied
transition matrices are effectively parameterizedfibg parameters with a natural
interpretation (the ultimate attainment shares). Many entries are either lpgicall
predetermined or straightforward to specify: the monotonicity of highest a&ainm
over the life course implies a number of structural zeroe

The transition schedules are estimated for each country by takingotftéesin
projections for the age group -3d as given, and comparing them to the observed
attainment at ages 298, 2024, and 1519 in the baseline year. Specifically, if 30
percem are projected to have completed pestondary attainment or higher by age 30
34 in 2015, and 20 perceate observed to do so amongZ% year olds in 2010, then
the implied schedule is that, of those completing -sesbndary, twdhirds do so
betweenthe ages of 229 and 3634. A similar comparison is made for the age group
30-34 in 2020 and the age group-20 in 2010, and for the age group-30 in 2025
and the age group 15-19 in 2010.

These schedules are not guaranteed to be consistent from a cohort perspective.
In a second step, schedules are determined through optimization techniques tlat satisf
logical consistency constraints and are closest in absolute difference (ogetrieg) to
the raw schedules found above. More precisely, a weightedage distance is
minimized between the raw countspecific schedules and a standard set of schedules
described below, with weights of 0.7 on the coustrgcific schedule and 0.3 on the
standard schedules. This regularization step avoids some undesaabiton behavior
that can occur in the raw schedules in countries whose baseline population attainment at
younger ages is highly irregular due to rapid educational change, dgdit&nment,
or possibly migration.

The assumed schedules are designecbrrespond to nominal graduation ages
based on school entry at age six, with a stylized school system of 6+3+3 for primary
lower, and upper secondary schooling, and three years for a firssquostdary degree,
while taking into account the age sprewithin five-year age groups. At the same time,
it must be recognized that at the psstondary level, there is no consensus that a
“regular” education career requires higher education studies to imnmeddlew the
completion of upper secondary schooling. Indeed, “late”-pesbndary attainment,
even above the age of 35 is substantial in some countries, including the USA.
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The sensitivity of the population projections with respect to the assumptions
concerning attainment timing is expected to be greit the case of fertility than for
mortality. Overall mortality is generally lowest at the young adult ages @mhwhe
assumptions apply. The greatest impact is expected to be on fertility andionigrat
However, this impact is moderated by the fact that absolute educational fertility
differentials are smallest in the countries with high levels of-pestndary attainment
and largest in those countries where the share of-gegsindary graduates, and
therefore the share of those whose attainment tinsingost difficult to estimate, is
relatively low. In general, the specification of assumptions in terms of cgpelges
conditional on ultimate attainment means that, in contrast to the alternative of
specifying transition rates, specification errors do not cumulate.

3.2.3 Convergence

Due to the specification of the model, where countries’ expansion parameters are
estimated as coming from a shared statistical distribution (by gender acatiedu
level), the basic country estimates and, by implicatiosir tbrojected trajectories, are

not independent. Somsalirinkage"towards the overall mean occurs, reflecting the fact
that a country with an exceptionally fast/slow historical expansion path magshened

to have experienced a particularly fast/slow dieaital spell in addition to having a
fast/slow intrinsic momentum.

However, the estimation model does not assume that countries become more
similar over time. This is, nonetheless, something that may be assumed astaprojec
assumption. Here, it is the rates of change in pitodisformed attainment that undergo
convergence, not the attainment levels directly. In other words, even if cemplet
convergence were assumed, countries would still differ in attainmentdaedo the
nondinear sigmoid expansion modebould still expand at different rates on the
original scale of attainment shares, because even with identical rates on thenreghsfo
scale, countries at middle levels of attainment would increase their attainment shar
more rapidly than countries close to saturation.

The case for assuming a weak convergence over a very long time horizon is
different from the case for assuming relatively rapid complete convergertbé (a
few decades). The first is aggularizatiofi of the projection rather timaa reflection of a
strong assumption of mechanisms leading to convergence. In the absence of any
convergence, countries that have undergone a recent decline in educational attainment
would be projected to undergo an educational collapse if the declieeewxteapolated
without a corrective. Assuming a slight level of convergence to the globdiame
ensures that such countries' trajectories are merely stagnant. Accordinglgw
convergence in rates, namely complete convergence by 2100, is assumed for al
scenarios. By contrast, the central scenario is one where globalizatinas tin
educational development result in a convergence in rates by 2060.

A separate issue is that of convergence of educational attainment of males and
females within a given cotny. The initial estimates of the trajectories are independent
for each gender. Indeed, historical patterns show that large genflrerdies in
attainment can occur and remain for decades at all education levels. Gender difference
in primary school attefance in countries with low educational development in sub
Saharan Africa, South Asia, and elsewhere are systematically highlighted by
international development agencies. But large gaps at the@ogulsory stage can
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also be observed in industrializeduotries.Nevertheless, for projection purposes, it is
appropriate to include some degree of linkage between female and male eitainm
levels in a given country to avoid a situation where gaps are projected that falé outs
the range of precedent. Herealmand female attainment, in terms of the share attaining
or exceeding each level of education, are projected to converge to the-gesdeed
attainment by the end of the projection horizon in 2060.

3.3 Scenario Definition

Basing the projection on the median estimates of the country slopes correspands t
“business as usual” setting. One of the aims of the exercise is to invetigatessible
consequences of more rapid, or on the contrary more laggard, educational growth.

3.3.1 Central Scenario: Global Education Trend (GET)

In the GET scenario, the attainment profile of future cohorts is based on the median
parameter estimates of the model estimated above. In that sense, while poatatiky

as the“most likely scenario in a probabilistic sense, it can be interpreted as the
scenario that reality is equally likely to exceed or fall short of.

In policy terms, this may be interpreted as “business as”ustiak does not,
however, imply a static perspective. On ttantrary, even if the pace of educational
expansion statistically depends on the level already attained in an endogehaors fas
the theoretical discussion in Section 2 makes it clear that this expansion, though
statistically unsurprising, neverthelesashto be actively produced by the actors
involved. It is therefore a scenario of sustained effort. At the same time, beed) dra
the average performance of the most recent decades, including at the-spenifig
level, this scenario does factor inetlinevitable setbacks and mismatches between
ambitious péicy targets and actual changen‘the ground”.

Accordingly, the assumed and implied overall development will continue to
have both light and shade. Steady progress may be achieved in terms df overa
education participation, but some groups will not benefit as much economic and less
tangible rewards from the schooling they receive as they could, due to low quality of
education. As a result, increasing educational aspirations from generatiemetatign
cannot be taken as a given. Technological progress and social innovation will continue
to be made, but their diffusion is uneven.

3.3.2 High Scenario: Fast Benchmark

In this scenario, the most rapid counspecific expansion parameters are appicedll
countries throughout the projection period. In other words, all countries follow the
educational development paths taken in the past by the frontrunners in East ard South
East Asia.

Note that due to the nonlinearity in the expansion paths, thisndbesean that
all countries proceed at the same pace on the original scale of attainment shares, much
less that all countries have identical attainment profiles at the end of the projection.

In policy terms, this corresponds to a scenario where thereimraediate and
concerted global effort to supply a sufficient number of schools, expand teacher
training, and pursue the enrolment and retention of marginalized and disadvantaged
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subpopulations. At the global level, assuming that all countries simul&lgeand
successfully replicate the educational growth of the Republic of Korea orpSnega,

of course, implausible. This scenario therefore purely serves the function of sgpplyi
an upper bound on the effect educational expansion could possibly exert on overall
projection outcomes.

Since educational development is locked into a tight relationship of mutual
feedback with overall socieconomic change, such a scenario of rapid educational
expansion can only be meaningfully interpreted in an assumedxtafteubstantial
transformation of global society, partly as a prerequisite and partly affect of
explosive educational growth. It may therefore be assumed, in the context othe Fa
Benchmark scenario, that a focused global effort is made notafihally achieve the
“Education For All aims initially set by the international community for 2015 in terms
of universalizingprimary education, but that similar schemes follow at the secondary
level. The unconditional success of such schemes on a tgebhwould facilitate the
achievement of other development goals relating to poverty reduction and global health.
In particular, the scenario implies the essential disappearance of femaleadiagdvin
education, with significant implications for feleeempowerment and possibly the ease
of diffusion for social innovation. Thiscenaricalso assumes a substantial reduction in
the occurrence of mamade crises and conflict that have set back educational
development in the past.

3.3.3 Low Scenarios
Constant Enrolment Rates (CER)

For the CER scenario, the attainment shares at a@d 80 future cohorts are fixed at
the levels observed in the base year (but adjusted where necessary if ayengeups
in the base year already exhibit higher than prediat@inment).

While in general terms, this is a lower bound scenario that is likely to be
exceeded in most places, it is not necessarily a “worst casiario. Indeed, in
countries where cohaedn-cohort population growth remains high, schooling even a
constant proportion of increasing successive cohorts may require substantial
investments in capacity expansion. It is quite possible for an actual coafgictdry to
fall behind even the CER scenario if the education system is under pressure fr
popuktion growth, disasters, emergencies, or conflict. Nevertheless, coretestat
the global level would correspond to an unprecedented period of stagnation.

Constant Enrolment Numbers (CEN)

Under the CEN scenario, the absolute numbers of individuakscim ®year age cohort
that complete a given level of schooling by age 30-34 remains constant.

To give it a substantive interpretation, such a scenario may be approximated if
educational growth is limited by capacity constraints. A given number oEnsity
places for example, coupled with an underdeveloped private sector to cater to Ipotentia
excess demand for them, means student numbers may be stable regardlesseobthe siz
schoolteaving cohorts. In contrast to the CER scenario, where fixed partripaties
imply that absolute enrolments fluctuate as a function of cohort size, under CEN the
reverse is true: absolute numbers are fixed, and together with cohort sizes they
determine the rates.
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Structurally, CEN is a pessimistic scenario in that the education category that is
not subject to the constancy constraint, and that therefore expands or contracts to
accommodate changing loart sizes, is the category ohd educatioh However, in
some circumstances, this case may lead to greater educajrondh than the CER
scenario, specifically when birth cohorts are becoming successivellesrwever,
because the educationally least developed countries are at the same time as®ng th
with the highest fertility, however, the CEN scenario is paditylnegative at the low
end. In these countries, the implied participation rates amount to a déiemicrb
current conditions.

An actual path close to either the CER or CEN scenarios would likely represent
a major obstacle to socerzonomic development. A parent generation with a stagnant or
even increasing share of pooedgucated would not help the further diffusion of
improving child health, for example. And an increasing supply of unskélear would
at the same time provide little incentive formedernization of the national economy
and also depress wages at the low end.

4 Implications

At the country level, there is no lack of policy questions that can benefit from an
informed estimate of future educational attainment. A few examples amongwiiany
suffice here. The question of how many older persons there will be relative to the
number of school children and students in higher education will be a crucial part of the
political economy context for education spending in the future. Anticipating wigén a
where public support is likely to shift away from public education as a spendlbnigypr
towards public provision of services for the elderly is a crucial st@afegiameter for
educators. The education profile of the senior majority itself islikisly to matter, as

will their family relationships, i.e. whether the higher education studentstifire s
disproportionately members of families that contain the most politically active and
sophisticated seniors, or whether, due to a combination of demography (the poor have
more children) and educational progress, the student body does not seem like kin to
these seniors.

The future education profile of the population will also matter in terms of how,
through ageing of the generations that benefited from the rapid expansion in higher
education, the average “vintage” of degrees and qualifications in the population w
increase. In partially predictable ways, the importance ofldilg learning visa-vis
formal schooling for the young will increase almost automatically, simply bedhere
will be relatively more older adults, and more of them than today will be in knowledge
industries and qualified by degrees that have a shorterlifedlf-

Teacher recruitment is another case in point. To base recruibmgmesent (or
worse: recent!) teacher shortages is to lag eternally behind. Mattersraeenagarding
recruiting students into teacher training. Ideally, human resource ptprar the
teaching force would take into account demand in the coming 4@ yasa well as
estimates of retirement, attrition and so on). Even ignoring the students, qligadmer
recruitment purely with current needs rather than taking a sufficientlytéong view
would risk creating problems that are both foreseeable andadle.For example, if an
unbalanced age structure among the teaching force is created, the situgtiarisma
where there is a shortage of head teachers (because the pool of potential candidates who
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are neither too old nor too inexperienced is small) even if there is an oversupply of
teachers overall.

There are also theoretical implications at the aggregate level. On average,
educational expansion tends to follow a sigmoid diffusion pattern. Taken at face value,
this implies that a cluster of countries with similarly, but not exactly equally|degls
of educational attainment, will, by this measumeyve apart before moving closer again,
as one passes thmkeoff” point before the other. In other words, it is not unreasonable
to expect that inequajitbetween countries that are only beginning to embark on a path
towards universalizing schooling will initially increase, even if all of them ar@hmn
same) track. This has implications for the direction of international support.

Moreover, extreme casellustrate the benefit of projecting long term scenarios
even if they are purely hypothetical and not intended as reasonable forecasisgbec
they provide bounds on what can be achieved. Even if Niger stepped up to the
extraordinary pace of South Korea, given its current stocks, it would still beHadbe
the international average even two generations from now.

Projection 2060 Niger - FT

100+

9599 55,7 Million

2004 Males I Females

Age (in Years)

3000 2000 1000 0 1000 2000 3000
Population in Thousands

No Education Incomplete Primary
Primary m Lower Secondary
m Higher Secondary m Post Secondary

Figure 10 Projected education composition of Niger in 2060 under the Fast Benchmark
scenario.



In fact, together with only a handful other countries, in relative terms Niger
would be even further behind than it is now, because the global benchmark may well
move faster than the latmmers. This means we have to acknowledge what it means to
be “in it for the long haul.” This example algaises the question of how much
momentum is likely to remain behind international support for educational expansion
once it has become a minority problem of a few marginalized nations. It ales thea
eventually, adult education will have to become a bigger part of educational
development work than initial schooling.
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