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N O T E S  A N D  C O M M E N TA R Y


A Population Policy 
Rationale for the 
Twenty-First Century


Wolfgang lutz


In the twenty-first century most countries will have ended the phase of 
rapid population growth and will see their populations stabilize and often 
decline. What, then, should be the role of population policy? Should the goal 
be long-term constancy of population size, probably calling for pronatalist or 
pro-immigration policies? Or should policies seek to influence the size of the 
labor force or the composition of the population with respect to age or other 
demographic dimensions such as place of residence, level of education, or 
health status? And if we can settle on a goal, do we have the means to attain 
it? These are the questions I take up in this article.


My premise is that governments in the future will see significant enough 
externalities from changing population size and structure to warrant policy 
engagement. Currently, many governments, particularly in Eastern Europe 
and Eastern Asia, are faced with rapidly aging and, soon to come, shrinking 
populations. Yet population researchers have little advice to offer on what 
can or should be done under such conditions beyond some fairly inconclusive 
discussion of pronatalist policies. My hope is to stimulate more systematic 
thinking about the goals and modalities of aggregate-level population poli-
cies in this  century. 


I should note two matters bearing on the content of my discussion. 
First, I am concerned with populations and population issues as ordinarily 
construed in demography. These are distinct from individual human rights 
issues such as those related to reproductive rights and health. Whether or 
not any policy that may affect aggregate population trends is consistent with 
individual human rights is a crucial question, but it is not a “population” is-
sue to be studied in demographic terms. Second, population composition as 
considered here is not just characterized by age and sex, or by geographic 
location. Other dimensions can be added based on their contribution to 
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heterogeneity in aggregate-level population dynamics and their substantive 
relevance for the study of social and economic development. One such di-
mension, educational attainment, turns out to be the single most important 
source of observable population heterogeneity after age and sex (Lutz and KC 
2011). Hence in discussions of population structure below I will consistently 
refer to age, sex, and highest level of educational attainment. This can also 
be seen as introducing the “quality” dimension into population modeling.


Put in a nutshell, I propose that the primary goal of twenty-first-century 
population policies should be to strengthen the human resource base for 
national and global sustainable development. Population policies under this 
rationale could be viewed as public human resource management—by anal-
ogy with human resource management in the private sector. They would not 
identify any particular population size, growth rate, fertility rate, or age struc-
ture as a goal in its own right. This approach is thus in line with the often-
praised decision made at the 1994 International Conference on Population 
and Development (ICPD) to dispense with demographic targets. Population 
policies, I argue, should instead try to efficiently and flexibly manage human 
resources with respect to achieving the highest long-term wellbeing of current 
and future generations while fully respecting human rights. 


Before setting out and developing this approach, I will discuss what I 
see as the shortcomings of the three rationales that currently figure most 
prominently as a basis for population policy: acceptance of replacement-level 
fertility as a demographic goal; realizing a “demographic dividend” from the 
changing age structure; and filling the “unmet need” for family planning. 


Replacement-level fertility: Not a meaningful 
policy goal


The notion that replacement-level fertility would be an optimal demographic 
condition seems to be ubiquitous. When asked what would be a desirable 
fertility level, most politicians, journalists, and even demographers would 
answer slightly above two children per woman; many would mention the 
precise level of the total fertility rate (TFR): 2.1. This number represents 
replacement-level fertility under low mortality. Yet the notion of replace-
ment level only makes sense in the highly stylized theoretical model of a 
stationary population. It has little to do with actually maintaining the size of 
a population in contemporary societies, which have irregular age structures 
and experience migration and mortality changes. Given these realities, the 
fertility levels that would result in constant population size will have to vary 
over time and can be significantly different from 2.1.


Two recent research projects have independently concluded that for 
most countries there are economic reasons why long-term fertility at levels 
somewhat below replacement would be preferable to replacement level. The 
first, a study by Lee and Mason (2012) drawing on the approach of their 
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multi-country National Transfer Accounts (NTA) project, shows that the capi-
tal/output ratio increases under population decline, hence that a moderate 
shrinking of the population yields higher average consumption. While from 
a pure fiscal/public finance point of view their analysis shows that fertility 
should be significantly above replacement, combining this view with the goal 
of maximizing consumption yields a much lower desirable long-term TFR: 
1.24 for low-income countries, 1.50 for the middle-income group, and 1.79 
for the high-income group. 


A different line of research, taking account of the heterogeneity of the 
population with respect to education and the fact that educated persons require 
costly investment early in life but are more productive later, arrives at very 
similar conclusions. Striessnig and Lutz (2013, 2014) explore the implications 
of alternative long-term fertility levels on education-weighted support ratios. 
In these support ratios, the working-age population in the denominator is 
weighted by a set of assumed education-specific productivity weights, and in 
the numerator children are weighted by education costs and the elderly by 
pension costs. Extensive simulations performed for the European Union show 
the level of fertility that would minimize the education-weighted dependency 
ratio. Under this model the long-term “optimal” fertility level, defined as the 
level that minimizes the dependency burden, is well below replacement level. 
This is the case for a population assumed to be closed to migration and with life 
expectancy gradually increasing; if migration gains were included in the model, 
the optimal fertility level would fall even further below replacement. At least 
in the terms of this model, current fertility levels in Europe (after adjusting for 
downward tempo distortions) do not appear to be far from the optimum levels, 
provided that the productivity gains from education continue. 


Demographic dividend—trumped by education


The effect of changes in age structure on economic growth has been widely 
studied in demography and population economics. The beneficial effect of 
changes in age structure after a decrease in fertility has become known as the 
demographic dividend. Yet the possibility that the beneficial effect in question 
might owe more to a changing educational structure than to a changing age 
structure has only recently been considered. Improving educational attain-
ment of the adult population can affect economic growth through various 
channels. Higher skill levels of the labor force can directly translate into higher 
productivity and into better and faster uptake of new technologies (Mankiw, 
Romer, and Weil 1992). Education is also a catalyst for innovation and tech-
nology adoption (Benhabib and Spiegel 1994, 2005). Economic growth is 
affected not only by the rate of accumulation of human capital, but also by 
its stock. Yet in the demographic dividend literature, the treatment of educa-
tion is marginal. The pioneering article by Bloom and Williamson (1998) is 
representative: it found education to be a significant factor in income growth, 
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notably in East Asia, but did not discuss in depth its role as a contribution to 
the East Asian “economic miracle.” While many of the key studies include 
education in their model specifications—typically by treating it as an enabling 
factor—the demographic dividend, as the term is commonly used, refers only 
to changes in age-dependency ratios. Over the course of demographic tran-
sition, these changes supposedly result in a demographic window that first 
opens under low-dependency conditions and then closes in a predictable way 
as the old-age dependency ratio starts to increase. 


A systematic consideration of the effects of a changing education struc-
ture in addition to a changing age structure is taken up in a recent article by 
Crespo Cuaresma, Lutz, and Sanderson (2013). The article assesses the em-
pirical evidence with respect to the relative effects of changes in age structure 
as compared to those in education structure. Using new data that provide a 
consistent reconstruction of educational attainment distributions by age and 
sex, the authors reassess the empirical evidence on the associations among 
economic growth, changes in age structure, labor force participation, and edu-
cational attainment. Using a panel of 105 countries for the period 1980–2005, 
they find that once the effect of human capital dynamics is controlled for, 
there is no evidence that changes in age structure affect labor productivity. In 
other words, educational attainment expansions are able to account for the 
sizable productivity effects that other writers had assumed to be caused by 
age-structure changes. Since increases in female education, declines in fertil-
ity, and economic growth tend to happen around the same time, the effects 
are difficult to disentangle. The authors show that, in a proper multivariate 
 statistical analysis, controlling for the expansion of education largely elimi-
nates the age-structure effect. The age-structure dividend found in the new 
analysis is reduced to a modest accounting effect, whose size is significantly 
smaller than that of the productivity changes resulting from the investment 
in education. If, instead of GDP per capita, economic growth is measured in 
terms of total GDP, as is often done in international comparisons, then even 
the accounting effect disappears. The conclusion is that improvements in 
education, rather than fertility declines, are the main driver of subsequent 
economic growth.


These results call into question the notion of a demographic window 
opening and closing. If human capital is the key driver of productivity and 
there is continued improvement in skills, healthy life expectancy continues 
to increase, and there is some flexibility in the ages at retirement, then there 
is no need to fear a closing window.


Modest effect of family planning programs  
on unmet need and fertility


“Meeting the unmet need” for reproductive health and family planning 
has over the past 20 years become one of the most prominent goals of the 
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international population community. It has been seen as helping to consoli-
date the ICPD concern with human rights by respecting individually desired 
family-size decisions, while still tacitly pursuing the pre-Cairo aggregate-level 
aim of reducing fertility levels in high-fertility countries. Today the phrase 
is widely used for advocacy in reproductive health and family planning pro-
grams. Sometimes quantitative information on the prevalence of unmet need 
in developing countries is presented together with hypothetical calculations 
showing how much lower fertility levels in those countries would be if the 
unmet need were met (Bradley et al. 2012). This approach is based on the 
strong assumption that programs that improve the supply of contraceptives 
and lower their cost would lead to a near elimination of unmet need.


Women with an unmet need for contraception, by the official WHO 
definition, are sexually active, want to stop or delay childbearing, but are not 
currently using contraception. Estimates of the proportions in this category 
are typically derived from Demographic and Health Survey (DHS) data. Es-
timates may be affected by inclusion of women at low risk of pregnancy for 
reasons such as spousal separation—more than 20 percent of married women 
in African DHS surveys were reportedly not using contraception because of 
lack of exposure—but in most countries removing that component has only 
a minor effect on proportions with unmet need.  Recent DHS surveys have 
included specific questions asking women classified as having an unmet need 
what were the obstacles or reasons for not using contraception. Table 1 shows 
unweighted averages of proportions citing particular reasons among female 
respondents in recent African surveys, tabulated by level of educational at-
tainment. 


In addition to lack of exposure, the most important reasons cited by 
women at all levels of education are health concerns about the possible nega-
tive effects or side effects of using contraception. It is unclear to what degree 
these answers reflect actual negative experience or are based on unfounded 
rumors. Next in line among obstacles to contraceptive use is opposition to 
family planning. This includes both opposition by the woman herself and 
opposition by her husband or extended family—factors not immune to pro-
gram influence but likely to be resistant. Surprisingly, the obstacles that are 
most directly addressed by the provision of reproductive health services, the 
access to and cost of contraceptive supplies and services, seem to be of only 
minor importance. According to the DHS data, of all African women who 
are classified as having an unmet need for contraception less than 3 percent 
cite lack of access and less than 6 percent cite cost as important reasons for 
not using contraception. Among the more educated the proportions are still 
lower. Yet in the international discussion these supply reasons are often taken 
as the main sources of unmet need (Bradley et al. 2012). One can reasonably 
be skeptical of the size of direct effects on fertility of programs that primarily 
aim at improving access to contraception and reducing its cost, at least in the 
African context. 
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Stronger evidence on program effects should come from experimental 
designs, either with formal controls or through natural experiments. Unfortu-
nately, few such studies have been undertaken. The classic Matlab experiment 
in Bangladesh in the 1970s is the best known—yielding a 1.5-birth impact 
on total fertility during the first two decades of the experiment (Bongaarts et 
al. 2012). Other quasi-experiments have led to reported TFR declines in the 
range 0.5–1.0, results that are attributed both to direct program effects and 
to the indirect effect on desired fertility. In countries with high fertility, that 
is a distinct if modest positive outcome. 


On the other hand, there is no doubt about the association of girls’ 
education with greater contraceptive use and lower fertility. There is mas-
sive empirical evidence supporting this link, ranging from the early compre-
hensive assessment by Cochrane (1979) to the most recent global survey by 
Lutz, Butz, and KC (2014). This evidence is also succinctly summarized by 
Bongaarts (2010), who shows for 30 DHS countries not only that desired 
family size is significantly lower for more-educated women but also that “as 
education rises, fertility is lower at a given level of contraceptive use, con-
traceptive use is higher at a given level of demand, and demand is higher at 
a given level of desired family size” (p. 31). Figure 1 illustrates the relation-
ship between female education and contraceptive use for DHS countries in 
West Africa. Of course, within educational categories there is still substantial 
fertility variation: in the Figure 1 countries for women with secondary or 
higher education, for example, the most recent DHS estimates of fertility 
range from 2.9 for Senegal to 4.9 for Niger. On the other hand, there are also 
community-level effects of the average level of education on fertility. It can 
be inferred that fertility depends not only on individual-level education but 
also on many contextual factors.


TABLE 1 Obstacles to using contraception cited by women classified 
as having an unmet need for limiting fertility by level of education, 
recent DHS surveys in Africa, unweighted averages (percent)


 No  Secondary 
Cited reason education Primary and above


Lack of exposure 19.2 22.7 25.4
Infecund/postpartum amenorrhea 10.4 10.8 11.6
Breastfeeding 6.6 8 7.2
Fatalistic 4.4 3.4 3.3
Opposition to family planning 22.5 18.7 16.7
Lack of knowledge or source 16 7.3 2.5
Health concerns 31.8 38 40.6
Lack of  access 2.8 1.7 0.8
Cost 5.7 5.2 2.5
Other or don’t know 9.2 10.7 10


SOURCE: Calculations from DHS data (see endnote).
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As population policies, the two strategies of expanding female education 
versus family planning clearly differ in how long it would take to implement 
them and in the timing of their effects (Jiang and Hardee 2014). Universal 
and free access to contraception could theoretically have an effect on birth 
rates within 1–2 years. But removing the other, more important obstacles to 
contraceptive use (see Table 1) entails changing family structures and norms, 
which would likely take much longer because of their deep cultural roots. At-
tainment of universal junior secondary schooling for girls (say, to age 14/15) 
would potentially lower teenage marriage and pregnancy rates over the next 
few years and influence fertility rates at the prime childbearing ages within 
5–10 years. (How fast such a program could be ramped up, of course, is a 
different matter.) Actually, education of girls may also be the most effective 
way to overcome cultural obstacles to contraceptive use because it empow-
ers young women to better pursue their own interests and be less affected by 
opposition from husband or extended family. 


The other evident contrast between the two strategies is in cost. As part 
of their general development policies, for most governments education is a 
major budgetary item and girls have at least nominally equal school access. 
Adding a population policy rationale would probably not add appreciably 
to that priority expenditure, though it may have some beneficial influence 
on gender equity within it. Family planning programs, in comparison, are 
relatively inexpensive, even where they can legitimately be characterized as 
high-quality. They represent at most a very minor budget entry—or, in the 
case of many African countries, are currently non-existent. Female educa-
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FIGURE 1   Ever-use of contraception by women’s educational attainment, 
DHS data for nine countries in West Africa
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tion and investments in reproductive health services thus should not be seen 
as being in competition. Indeed, potentially they can be strongly synergistic.


Education is a key factor in population 
dynamics


Can we confidently attribute causality to the effect of education on fertility 
and mortality? Lutz and Skirbekk (2014) have summarized the theoretical 
arguments and empirical evidence on this issue. They acknowledge that strict 
causality with universal validity can never be proven in the social sciences, 
but rely instead on what they term functional causality. This is assessed by 
three criteria: (a) a strong empirically observed association between the two 
factors, holding across different societies and population subgroups, prefer-
ably at both the individual and aggregate level; (b) a plausible description of 
the mechanisms of the relationship, giving specific attention to the sequence 
and timing of events and to the behaviorial changes involved; and (c) other 
obvious competing explanations for the observed association—in particular, 
self-selection and reverse causality—can be ruled out except in minor roles. 
They demonstrate that for the case of educational effects on fertility, mortal-
ity, and health, these criteria are met. 


Several other recent reviews (Baker et al. 2011; LeVine et al. 2012) of 
the global-level evidence on educational effects have come to similar conclu-
sions. While in a few specific cases there may be reason to assume reverse 
causality (e.g., where a teenage pregnancy forces a girl out of school), there 
are often ways to address such issues (e.g., by limiting the sample to girls be-
fore menarche). Selectivity with respect to education and health is not likely 
to play a major role in determining aggregate patterns. If selectivity were im-
portant, countries that experienced rapid educational expansion—spreading 
from a privileged elite to the general population—would see diminishing posi-
tive health effects; no such evidence can be found. Hence, it is safe to assume 
that the strong positive effects of education discussed in this article are indeed 
functionally causal and can be expected to hold in the foreseeable future.


Observed fertility differentials by education are particularly pronounced 
in countries that have just entered the fertility transition. In Ethiopia, for 
instance, the 2005 DHS finds that the TFR for women without any formal 
education is 6.1, whereas for women with secondary and higher education 
it is 2.0 (DHS Ethiopia 2006). In low-fertility countries the absolute fertility 
differences between education levels are much smaller, but the relative differ-
ences may still be significant. (For a comprehensive international comparison 
see KC et al. 2014b.)


Like fertility, child mortality also declines systematically as a function of 
mothers’ education. This implies that, under a scenario of improving female 
education, fewer children will be born but more of them will survive. Combin-
ing these two effects, under a high education scenario the lower fertility far 
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outweighs the lower mortality in influencing total population growth. This 
point can be illustrated by means of three alternative education scenarios, 
each combined with identical assumptions on future trajectories of education-
specific fertility, mortality, and migration, for 195 countries and seven educa-
tion categories (Lutz, Butz, and KC 2014). The Global Education Trend (GET) 
scenario is a middle-of-the-road scenario considered to be the most likely one. 
Its rate of education expansion is derived from a Bayesian model that takes 
into account the experience of more-advanced countries as well as country-
specific properties (Barakat and Durham 2013). According to the GET scenario, 
the world population in 2060 will be clearly better educated than today and 
increase to 9.36 billion. The global age structure will be close to rectangular up 
to age 50, with the younger cohorts already starting to become less numerous 
(see Figure 2). Under the optimistic Fast Track (FT) education scenario, all 
countries in the world are assumed to start following the pattern of education 
expansion of the best performer, South Korea. Under this scenario the world’s 
population will not only be much better educated than in the medium (GET) 
scenario but also significantly smaller (8.85 billion in 2060) because more-
educated women in developing countries want and have fewer children. As a 
low-education variant, Figure 2 also shows a Constant Enrollment Rates (CER) 
scenario, which serves as a useful benchmark allowing us to understand how 
much of the expected future increase in human capital is a consequence of 
the momentum already embedded in today’s cross-cohort improvements in 
education. By 2060 the CER scenario results in a world population of 9.8 bil-
lion, almost one billion higher than in the optimistic FT scenario. 


As can be seen in the CER panel, the assumption of constant school 
enrollment rates leads to an actual increase in the number of people with 
no education, particularly among the younger cohorts, because in the least-
educated countries fertility rates remain much higher than in the better-
educated countries, and therefore these less-educated segments of the world 
population are increasing more rapidly. Under the FT scenario the educational 
momentum due to demographic turnover is significantly augmented by the 
much higher education of the younger cohorts. As a result, the global propor-
tion of women without any education would decline from 22 percent to only 
2 percent by 2060. Correspondingly, among adult women the mean years 
of schooling would increase from 7.4 years to 13.3 years between 2010 and 
2060. As Figure 2 illustrates, large majorities of both young men and women 
at the global level would have post-secondary education by 2060 under the 
FT scenario.


These findings clearly illustrate that female education can be a key 
factor in moderating rapid population growth in today’s high-fertility coun-
tries. More-educated women have fewer children because they want fewer 
children, are better able to maintain their own family-size ideals despite op-
position from husbands and other relatives, and are more fully empowered 
to gain access to contraception. 
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Education also lowers mortality and morbidity 


A strong negative association between the level of mothers’ education and 
child mortality is well established in the literature. A recent systematic review 
of the empirical evidence from DHS countries (Pamuk, Fuchs, and Lutz 2011) 
concludes that mothers’ education is the most important determinant of child 
mortality and in particular is more important than household income and 
wealth. LeVine et al. (2012) point to the importance of literacy in enabling 
mothers to better assess a child’s health status and communicate with relevant 
health personnel. 


Because female education results in a lower number of births and in fewer 
of these births dying, it has a dual effect on lowering the absolute number of 


FIGURE 2 Age and education pyramids for the world in 2010 and as 
projected to 2060 under three education scenarios while assuming identical 
sets of education-specific fertility, mortality, and migration rates


SOURCE: Lutz, Butz, and KC (2014).
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infant deaths. KC et al. (2014a) demonstrate this numerically for many high-
fertility countries using the education scenarios described above. In Ethiopia, for 
instance, in 2060–64, the projected number of births would be more than twice 
as high under the Constant Enrollment Number (CEN) scenario (17.7 million), 
the most pessimistic scenario assuming that no new schools are being built, than 
under the FT scenario (8.8 million). But the number of child deaths under the 
age of five would be 120,000 under the FT scenario as compared to 363,000 
under CER and 403,000 under CEN. Hence, as a consequence of education 
alone, the numbers of future child deaths—under identical education-specific 
fertility and child mortality trajectories—differ by a factor of three or more. And 
this is likely to be an underestimate because it assumes only individual-level 
effects and no community-level spillover effects. In other words, according to 
these calculations, in this future five-year period alone at least a quarter mil-
lion premature child deaths in Ethiopia could be avoided if a policy of rapid 
education expansion roughly resembling the FT scenario would be pursued. 


The health benefits of education do not end in childhood. Once the focus 
moves from mother’s education to the child’s own education, the literature 
shows mortality advantages at each single age up to very old age. In terms of 
life expectancy these mortality advantages add up to differences of 3–12 years 
between the highest and lowest education categories (Caselli et al. 2013). 


Disability rates show an even stronger education gradient (KC and 
Lentzner 2010). Fairly good data on this topic from the World Health Survey 
(WHO 2013) are presented by KC et al. (2014a). They show that 14 percent 
of the population aged 30–74 in Eastern Europe was classified as disabled 
in terms of activities of daily life (ADL), but this proportion was 37 percent 
in the lowest education category and only 9 percent in the highest. In rela-
tive terms the education differences were even higher in Asia and Western 
Europe; in the latter, the proportion disabled by education category ranged 
from 3 percent to 20 percent. 


These educational differentials have implications for our expectations 
of future increases in overall disability rates in the context of population 
aging. The elderly of the future will be better educated than the elderly of 
today, so our projections of future disability rates will be much lower. Figure 
3 shows alternative projections of disability for women aged 30–74 for Asia 
and Western Europe from the study by Lutz (2014). Without factoring in 
education (the NES scenario), the projection shows significant increases in 
future disability rates simply as a function of population aging. The increase 
is particularly strong in Asia, where aging is occurring more quickly than 
in other regions. But once education is factored into the model, the picture 
looks completely different. Under all three education scenarios there will be 
reductions in adult female disability rates by 2060. Again, the gap between 
the NES and the other scenarios is most pronounced for Asia because there 
the inter-cohort differences in education are the greatest owing to the very 
rapid recent education expansion. 
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The beneficial effects of education on health extend beyond individual 
health and wellbeing insofar as higher education may allow people to stay in 


FIGURE 3 Projected prevalence of ADL disability to 2060 for 
women aged 30–74 in Asia and Western Europe under four education 
scenarios
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the labor force longer and increase the overall productive potential of aging 
societies. 


Human resources lie at the heart of sustainable 
development scenarios


Beyond these effects on demographic and health conditions, education has 
many other benefits. Most broadly, it is a consistently significant determinant 
of a country’s aggregate rate of economic growth (see Lutz, Crespo Cuaresma, 
and Sanderson 2008). Aggregate-level returns to education can also be dis-
cerned in the strength of civil liberties and in the quality of democratic insti-
tutions—a relationship that holds not only across countries but also within 
countries over time (Lutz, Crespo Cuaresma, and Abbasi-Shavazi 2010). And 
there are further benefits for sustainable development.


The human-resources-based population and development policy ratio-
nale described in this article has been operationalized in the context of new 
global climate change scenarios emerging from the work of the Intergov-
ernmental Panel on Climate Change (IPCC). A new common set of Shared 
Socioeconomic Pathways (SSPs) has been constructed that describe alterna-
tive future worlds with respect to mitigation and adaptation challenges (KC 
and Lutz 2014). Unlike the previous generation of climate change scenarios 
(Nakicenovic et al. 2000) that considered total population size and total GDP 
as the only relevant socioeconomic factors—essentially reducing population 
to a scaling factor for the denominator of different variables—this new set 
of scenarios provides a richer socioeconomic content, including population 
scenarios varying by age, sex, and six levels of educational attainment for all 
countries. These more detailed characterizations of socioeconomic conditions 
are no longer designed primarily to describe the factors contributing to CO


2
 


emissions (the challenges for mitigation). They are designed to describe as 
well the capabilities of societies in terms of differential vulnerability and adap-
tive capacity to climate change. In this respect demographic dimensions such 
as age, sex, level of education, and urbanization are considered key factors to 
include in the scenarios. 


The SSPs were designed, in a collaboration involving most leading global 
change modeling teams, to describe alternative possible global trends with 
respect to the socioeconomic challenges associated with climate change miti-
gation and adaptation. In addition to population, education, and urbanization 
the scenarios also covered several dimensions of the economy, in particular 
the energy consumption and carbon intensity of possible alternative future 
technologies. Of the five different pathways defined I will discuss only three:


SSP1 (Sustainability—Rapid Social Development): This scenario assumes 
a future that is moving toward a more sustainable path, with educational 
and health investments accelerating the demographic transition, leading to 








FIGURE 4 World population trends to 2100 by level of education according 
to three SSP scenarios


NOTE: See text for discussion of the three scenarios.
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a relatively low world population. There are major improvements in human 
capital, and fertility in OECD countries is moderately high. 


SSP2 (Continuation—Medium Social Development): This is the middle-
of-the-road scenario in which trends typical of recent decades continue, with 
some progress toward achieving development goals, reductions in resource 
and energy intensity, and slowly decreasing fossil fuel dependency. In demo-
graphic terms it is identical to the medium scenario in the new global human 
capital projections produced by the Wittgenstein Centre for Demography and 
Global Human Capital (Lutz, Butz, and KC 2014). 


SSP3 (Fragmentation—Stalled Social Development): This scenario 
portrays a world separated into regions characterized by extreme poverty, 
pockets of moderate wealth, and many countries struggling to maintain liv-
ing standards for rapidly growing populations. In demographic terms this is a 
scenario of low education and stalled demographic transition for the countries 
that still have high fertility. 


Two further scenarios described pathways of high population vulnerability 
(SSP4) and continued carbon-intensive conventional economic growth (SSP5). 


Figure 4 depicts the global-level outcomes for the main scenarios, SSP1–
SSP3, in terms of total population size and the level of education of the adult 
population (collapsed into four education categories). The “sustainability” sce-
nario (SSP1), associated with rapid social development and green economic 
growth, results in a significant increase of the more-educated population, 
with world population size peaking by mid-century and then declining to 
about the same level as today by 2100. In sharp contrast, the “fragmentation” 
scenario (SSP3) foresees continued rapid population growth, reaching 10 bil-
lion by mid-century and more than 12 billion by 2100. This outcome would 
be associated with stagnation in education expansion in the least-developed 
countries and, in consequence, even some increase in the numbers of the 
uneducated and low-educated. 


The sustainability scenario (SSP1) is clearly the most desirable in many 
respects. More education and better health, together with all the other social 
and economic benefits of education and resilience in the face of unavoidable 
environmental change in a world population peaking around mid-century 
and then entering a moderate decline, is likely to be associated with the 
long-term enhancement of human wellbeing that has been identified as the 
ultimate goal of twenty-first-century population and development policies.


Conclusions


In this article I first described what appear to be limitations of three dominant 
rationales for population policy priorities in the late twentieth century. I then 
summarized recent work on the multiple beneficial effects of education, pro-
viding the substantive basis for the population policy rationale I am proposing. 
The evidence from diverse geographic regions and various methodological 
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approaches points toward health and embodied human capital as the keys to 
sustainable development in both rich and poor countries. This suggests that 
strengthening the human resource base of societies should be the priority focus of 
twenty-first-century population policies.


This focus on human capital is not new in the history of demographic 
thinking and in setting population policy priorities. In 1958 Alfred Sauvy 
wrote in the context of Germany’s economic rise after total destruction in 
1945 and the fact that it had to absorb 5 million refugees: “Why this success, 
contrary to the forecasts of all the doctrines…? Because these men without 
capital came with their knowledge, their qualifications. They worked and 
they recreated the capital that was lacking, because they included a suffi-
cient number of engineers, mechanics, chemists, doctors, sociologists, etc. 
If five million manual workers had entered Western Germany instead there 
would be five million unemployed today” (Sauvy 1958, p. 169). Mainstream 
demography, however, has not incorporated this important line of thinking. 
Instead, such “quality” dimensions were considered too difficult to measure 
and largely left to economists. Only the more advanced demographic tools of 
multi-state population dynamics allow us to fully and quantitatively integrate 
the educational attainment dimension into formal demography. 


The ICPD Programme of Action agreed in Cairo in 1994 rejected quan-
titative demographic targets and, in a widely applauded move, redirected the 
population policy focus to human rights, gender equity, and reproductive 
health. However, it did not set any other meaningful aggregate-level objec-
tives that might replace the dismantled demographic targets. The current 
deliberations associated with Cairo+20 may be a good time to start discussion 
about the deeper and longer-term goals of population policy in the context 
of sustainable development. A priority focus on human capital development, 
beginning with and concentrating on education and health, would be an 
excellent candidate for a new global population policy priority. 


Note


The work leading to this article was in part 
funded by the European Research Council 
(ERC) Advanced Investigator Grant focus-
ing on “Forecasting Societies’ Adaptive 
Capacities to Climate Change” (ERC-2008-
AdG 230195-FutureSoc) and a UNFPA-2013 
contract entitled “Effective key partnerships 
that address the remaining gaps in the ICPD 
agenda in the region are maintained and 
further expended” (Project ID: REC6A17A). 


The author thanks William Butz and 
Tatyana Haplichnik for valuable comments 
on earlier versions of the article and Regina 
Fuchs for producing the statistical analysis 
underlying Table 1 and Figure 1. In addi-
tion the intellectual input by Jesus Crespo 
Cuaresma, Samir KC, Elke Loichinger, Raya 
Muttarak, and Erich Striessnig is gratefully 
acknowledged.
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