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China’s progress in development for children

China’s development in recent decades has been unprece-
dented and has helped drive poverty-reduction nationwide.
The Millennium Development Goals’ successes were ahead
of schedule, including fully achieving 9 years of compul-
sory school education and increasing the number of people
with access to safe drinking water by over 500 million
(Ministry of Foreign Affairs, People’s Republic of
China, & United Nations System in China, 2015; World
Health Organization & United Nations Children’s Fund
[UNICEF], 2015). More than 800 million people in China
have moved out of monetary poverty since market reforms

began in 1978, and today China boasts the world’s second
largest economy (World Bank, 2016). Children’s lives have
been transformed. In 1991, the under-five mortality rate
stood at 61 per 1,000 live births whilst by 2015 it had
plummeted to 10.7 (National Health and Family Planning
Commission, 2016). Life expectancy rose from 67.8 years
in 1981 to 76.3 years in 2015 (National Bureau of Statistics
of China, 2016a) and per capita gross domestic product
(GDP) growth increased from an annual rate of 3.8% in
1981 to 6.4% in 2015 (World Bank, 2015).

China’s national achievements not only made a substan-
tial contribution to global progress against the Millennium
Development Goals, China also played a leading role in the
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development and endorsement of the Sustainable Develop-
ment Goals and there is strong commitment to achieving
these goals by 2030 (Ministry of Foreign Affairs, People’s
Republic of China, 2016).

Yet, inequities persist, with 55.75 million people (5.7%)
in China’s rural areas living below the national poverty line,
and poverty disproportionately affecting children, with
7.1% of rural children affected by monetary poverty
(National Bureau of Statistics of China, 2016b). In 2014,
under-five mortality rates in rural areas were more than
twice those in urban areas (United Nations Development
Programme in China & Development Research Center of
the State Council of China, 2016). Inequities are reflected
in social development indicators for children (UNICEEF,
2014b), and also in income inequalities driven by the
rural-urban divide (Xie & Zhou, 2014). The gross enrol-
ment ratio in 3-year pre-primary was close to 50% in some
provinces in 2013, in contrast to the average national gross
enrolment ratio of 67.5% in the same year (UNICEF,
2014b). Also, China is ranked number 97 by country for
gross national income per capita (2015: $7,930 U.S.), high-
lighting remaining challenges across the whole population
(World Bank, 2017).

China’s commitment to addressing inequities is unwaver-
ing and President Xi Jingping has indicated China’s desire
to eliminate poverty and to improve people’s livelihoods,
whilst ensuring equity and social justice (Xi, 2015). This
desire to comprehensively tackle poverty was also reflected
in the recent 2017 National Lianghui annual plenary ses-
sions of China’s top legislature and body of political advi-
sers (Chinese People’s Political Consultative Conference,
2017; National People’s Congress of the People’s Republic
of China, 2017).

China’s current policy focus on accurate and targeted
interventions is a response to current levels of inequity and
is also driven by the “new normal”—a reduction in growth
forecasts, combined with an interest in understanding
whether increased public investments in social services,
such as universal health insurance, have delivered the maxi-
mum gains for the most people at the lowest possible eco-
nomic cost. The expected decline in the fiscal revenue
growth rate, combined with the relative strength of spend-
ing growth in the face of substantial remaining social
demands, drives the case for China to improve equity, effi-
ciency, and effectiveness of investment.

A key growth strategy for China is to realize the rights
and harness the full potential of every girl and boy in the

Cognitive capital for China’s children

next generation by investing in their future. For China to
realize the ambition of moving from a middle- to a high-
income country, an organizing framework, such as cogni-
tive capital, could drive a package of policies along with
equitable, efficient, and effective public investment.

Cognitive capital

Cognitive capital is an emerging paradigm and organizing
framework for investing in children whilst neural develop-
ment and reorganization are at their peak. The term was
most recently used by UNICEF in the Asia—Pacific to cap-
ture the combined power of early childhood interventions
on both developmental outcomes for children and eco-
nomic growth—coined in lay terms as: “smarter children,
healthier economies” (UNICEF, 2016). Box 1 captures the
dividends possible by investing in cognitive capital.

BOX 1

THE RETURN FROM COGNITIVE CAPITAL

“Cognitive capital cannot be mined or traded but
rather must be carefully cultivated by the most
forward-looking of policies. Investments in chil-
dren, particularly in the earliest years, yield divi-
dends that not only realize human rights but also
slay today’s giants of inequality, deprivation and
economic stagnation. These investments help
pave the way to an economic prosperity charac-
terized by the achievement of human potential.”
(Samson, 2016, p. 4)

Distinct from financial or social capital, cognitive capital
captures the idea of human potential, based on the eco-
nomic returns from investment in childhood interventions
in nutrition, health, education, child protection, and social
welfare systems that affect brain development. The return
is significant given the plasticity of the developing brain
and the complexity of neural connections in response to
positive stimuli. Investment in brain development results in
improved health and well-being, educational outcomes,
skills, employment, and quality of life. The inverse is also
true. Negative stimuli lead to depreciating cognitive capital,
poorer mental and physical health and educational out-
comes, and decreased life chances.
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It is recognized that cognitive capital has overlap with
cognitive function, intelligence, cognitive ability, cognitive
capability, and cognitive reserve (Bynner & Wadsworth,
2010). Based on a series of lectures at the Nuffield Founda-
tion in 2007 on determinants and consequences of cogni-
tive ability in children, and related to a series of
population-based surveys in the United Kingdom between
1946 and 2000 (Richards & Schoon, 2010), cognitive capi-
tal has been previously defined as: “[an] accumulating asset
that can be drawn upon to create and to take advantage of
opportunities and to sustain well-being, in response to envi-
ronmental challenge and stress” (Richards & Deary, 2010,
p. 198). This definition captures the incremental weight of
cognitive ability over time and its advantages for quality of
life and responding to adversity. Subsequent papers touch
on the importance of early childhood development
(Schoon, Hope, Ross, & Duckworth, 2010), and discuss
“capital” as an investment, educational or otherwise, with
value in terms of future income from employment
(Bynner & Wadsworth, 2010). But, the definition does not
fully reflect the importance of investment in the early years
when brain development is at a premium, nor does it relate
sufficiently to the macroeconomic implications.
been described as

Cognitive  capital has also

representing:

[TThe complete set of intellectual skills, primarily
nurtured prenatally and in early childhood, that deter-
mines human capabilities ... [it] drives the most rap-
idly growing sectors of the modern economy ...
[and] develops optimally in boys and girls who bene-
fit from good nutrition, stimulation and a supportive
and secure family and social environment. (Samson,
Fajth, & Frangois, 2016, p. 120)

This definition, whilst not concise, captures the essence
of investment in brain development for children for eco-
nomic growth.

Given the remarkable pace of development in recent
years leading to much progress for China’s children, cogni-
tive capital could be an organizing framework for China’s
ongoing development. Drawing on previous framings of
cognitive capital, whilst seeking to reflect both a rights-
and economic-based definition that captures the importance
of investment during brain development and also the eco-
nomic implications of such investment, the following defi-
nition of cognitive capital is appropriate in China’s context:

1

the equitable investment of resources in interventions that
maximize optimal brain development in children, realize
children’s rights and contribute to future economic growth.

Brain development

Cognitive capital accumulates during the earliest phases of
brain development. During the first 1,000 days of life,
interventions for children often focus on health, nutrition,
and early stimulation as the environment for brain develop-
ment with this interplay of factors is high. Education
support to caregivers and their children, and positive, non-
violent parenting education for parents and caregivers also
play a critical role in the developing brain.

Neuronal development is at its peak during the early
years (700—1,000 new neural connections form per second,
Bourgeois, 1997; Huttenlocher & Dabholkar, 1997; Shonk-
off & Richmond, 2009; UNICEF, 2014a, 2014c). This rate
falls over time, and when given circuitry patterns are estab-
lished it is problematic to change them (Shonkoff & Rich-
mond, 2009), highlighting the importance of interventions
in the early years (Feldman, 2000; Zheng & Knudsen,
2001). Between the ages of 3 and 6 years, up to 90% of a
developing brain’s final weight is established (Dekaban &
Sadowsky, 1978; Dobbing & Sands, 1973; Reiss, Abrams,
Singer, Ross, & Denckla, 1996).

The malleability of the developing brain to be shaped
positively and negatively is therefore high; however, the
window for optimal intervention is short. Levels of
synapses are at their peak by about 6 years of age, decreas-
ing over the next 10 years (Nelson, 2000). This makes a
compelling case for equitable investment in developing
cognitive capital during the early years of life.

The Lancet has published three “Early Childhood Devel-
opment” series: in 2007, 2011, and 2016 (“Advancing
Early Childhood Development,” 2016). Early childhood
development has become more than a movement in recent
years with the approach being embedded across govern-
ment ministries globally. Investment in early childhood
development interventions to increase cognitive capital
offers the optimal opportunity for investment, but the jour-
ney does not end at that point. Cognitive capacities con-
tinue to develop throughout childhood, adolescence, and in
adult life and it is possible to try to rectify earlier brain
insults in later life (Center on the Developing Child at Har-
vard University, 2016). Moreover, different types of brain
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plasticity continue across the life course, meaning the win-
dow of opportunity remains open given that later in a
childs life higher-level circuits can still be shaped
(National Scientific Council on the Developing Child,
2007). Cognitive development in the adolescent years is
not as well defined in terms of evidence-based interventions
that lead to significant change, and further research is
needed to ensure this age group benefits from maximum
cognitive development prior to adulthood.

Returns on investment

The generational changes from unskilled and semi-skilled
workers to skilled professional employment are influenced
by a range of socioeconomic factors. This is important
given the changing nature of China’s workforce, which is
similar to other parts of Asia—an ongoing shift from agri-
cultural labor and industrial occupations to business-,
digital-, and technology-orientated opportunities that
require different skills, relying heavily on optimal brain
development and the input of high-quality health care,
nutrition, and education (Noble, Blight, Fajth, & Wood-
house, 2016). Prevention of violence and neglect is also
important, and accurate data are needed to determine the
extent of the problem.

Interventions in childhood have high rates of social, eco-
nomic, and environmental returns. For every $1.00
U.S. invested in reducing malnutrition and promoting
immunization, the returns are approximately $45.00
U.S. and $60.00 U.S., respectively (Copenhagen Consensus
Center, 2017). And, extensive economic analysis in early
childhood education has demonstrated that the highest rate
of return of 7-10% in human capital is during the period of
maximal brain development in programs targeted towards
the first 3 years of life (Heckman, 2008, 2012; Heckman &
Masterov, 2007). High-quality birth-to-five programs for
disadvantaged children can deliver a 13% per year return
on investment (Garcia, Heckman, Leaf, & Prados, 2016).
Another review has shown that violence against children in
China can lead to health consequences and productivity
losses that may cost the country upwards of $101 billion
U.S., equal to 1.7% of GDP (Fang et al.,, 2015; Fry &
Blight, 2016).

Breastfeeding, in addition to the importance of the inti-
macy between a mother and newborn, is associated with

enhanced brain development (Belfort et al., 2016; Deoni

Cognitive capital for China’s children

et al., 2013). Investing in breastfeeding may increase world
gross national income by at least 0.49% or $302 billion
U.S. per year, lead to improvements in 1Q, and will not
leave an environmental footprint, in contrast to formula
feeding (Rollins et al., 2016). A recent study of meta-
analyses showed increased intelligence from breastfeeding,
as well as other positive effects, such as protection from
communicable disease, possible reductions in obesity, and
increases in birth spacing (Victora et al., 2016). A cohort
study in Brazil controlling for a range of confounders
showed associations between breastfeeding and higher 1Qs,
educational attainment, and income (Victora et al., 2015).

Maternal iron deficiency has been shown to be associ-
ated with anemia in offspring (Wang et al., 2015), leading
to suboptimal early childhood development (Chang, Zeng,
Brouwer, Kok, & Yan, 2013), which can be corrected by
maternal iron and folate supplements (Christian et al.,
2010). Maternal iodine deficiency is associated with lower
IQ in children, but effects on early childhood development
are not firmly established (Black et al., 2013). Intervention
packages combining key elements of nurturing care,
including nutrition, stimulation, and protection in a child’s
first 1,000 days, are recommended for optimal child devel-
opment (Britto et al., 2017). Adults who as children bene-
fited from comprehensive public nutrition earn incomes an
estimated 11.3% higher than their counterparts who did not
receive the intervention (Hoddinott, Alderman, Behrman,
Haddad, & Horton, 2013). These findings have significant
economic implications when factors such as future taxation,
employment opportunities, and state-funded health care
usage are considered.

Universal health-care systems have direct economic ben-
efits for households (Beattie, Yates, & Noble, 2016). A
review of one national model showed how such a system
leads to less catastrophic health expenditure and impover-
ishment (Health Insurance System Research Office, 2012).

Creating safety nets and publically funded systems for
children also has a key role to play in developing cognitive
capital. Failing to create safe environments for children and
subsequent exposure to violence reduces intellectual func-
tioning (Samms-Vaughan & Lambert, 2017). In high-
income countries, exposure to violence is associated with
reduced intellectual functioning and academic achievement
(Gilbert et al., 2009; Jonson-Reid, Drake, Kim, Porter-
field, & Han, 2004; Lansford et al., 2002). Violence against
children may reduce learning and behavioral, social, and
emotional functioning (Fry & Blight, 2016).
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Sectoral area Intervention

Return on investment

Health Promoting immunization
Breastfeeding
Nutrition Comprehensive public nutrition

Reducing malnutrition

Child protection Preventing and responding to violence
against children

Education High-quality early childhood education

programs for disadvantaged children

For every $1.00 U.S. invested in promoting immunization, returns range up to
$60.00 U.S.

Investments in breastfeeding may increase world gross national income by at
least 0.49% or $302 billion U.S. annually

Adults who as children benefited from comprehensive public nutrition
interventions earn incomes an estimated 11.3% higher than those who did
not

For every $1.00 U.S. invested in reducing malnutrition, returns range up to
$45.00 U.S.

Exposure to violence associated with reduced intellectual functioning and
academic achievement and can lead to productivity losses that may cost China
1.7% of gross domestic product

Every dollar invested in quality early childhood development for disadvantaged
children can produce a 7-13% return

More widely, social protection empowers households to
invest in education and other services thereby creating a
foundation for economic growth (Samson, 2016). Table 1
summarizes a selection of investments and the possible
returns. Further research is needed in China to systemati-
cally quantify the suite of age-appropriate evidence-based
interventions to steer equitable, efficient, and effective pub-
lic investment.

In China, a professionally skilled and cognitively devel-
oped workforce that can increase tax revenues and reduce
pension liabilities is needed to support the rising population
of elderly dependents. Investment in brain development of
children with evidence-based interventions offers the
strongest solution to this growing concern.

Investment in cognitive capital offers the Government of
China a path to ensuring the rapid increase in long-term
labor productivity required to guarantee rising living stan-
dards in the face of a rapidly rising dependency ratio.

The evidence for high returns from investment in cogni-
tive capital in specific areas is building globally. Investment
in the developing brain results in increased employment
and economic gains, and can contribute to overall nation-
building.

Next steps in China

China’s historically unprecedented success in promoting
growth, reducing poverty, and achieving human develop-
ment outcomes with strong government leadership and
commitment has been delivered by a development model
combining investment in infrastructure with targeted invest-
ments in health, nutrition, education, and social-protection

interventions. China now faces the challenge of moving
from a middle- to a high-income country in the context of
slowed growth, pressing demographic and environmental
demands, and persistent patterns of inequity. Sustained eco-
nomic growth ultimately requires improved equity. Econo-
mies on the rise that do not pay attention to equity lose
their gains. Cognitive capital is a powerful equalizer tack-
ling this dilemma. One of the biggest opportunities to meet
current challenges continues to be investment in children
when brain development is at its most malleable.

Cognitive capital is an emerging paradigm and organiz-
ing framework that creates the potential for a historically
unprecedented second ‘“demographic dividend,” lifting
China out of the “middle-income trap”' and ending the
inter-generational transmission of poverty and deprivations.

Cognitive capital relies on a package of forward-looking
policies making the best use of existing and future
resources. China needs to protect current investment in
children and ensure that public financing is equitable, effec-
tive, and efficient, consistent with the United Nations Con-
vention on the Rights of the Child (1989). This will require
better accountability, performance monitoring, and evalua-
tion of policies, including longitudinal data tracking the
progress of children across multiple dimensions of poverty.

Equitable investment relies on fiscal reform, understand-
ing inflation, redistribution of subsidies away from the
urban elite to rural communities, expansion of universal
social protection, and prioritization of children and
families.

“Middle-income trap” refers to the situation when a middle-income coun-
try fails to transition to a high-income country because of rising costs and
lack of competitiveness (Griffith, 2011).
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Yet, there are still unknowns. Although there is some exist-
ing research there is a lack of contextualized research in China
on interventions in childhood and economic growth, including
a lack of impact and cost-benefit studies. A China-specific
lens on interventions with the highest return on investment
with a rights orientation could help drive the research and pol-
icy agenda in this area. For example, while the relationship
between interventions such as breastfeeding and intelligence is
established, studies showing links between non-action in
breastfeeding promotion and how this affects the economy are
needed in China to continue to make the case across govern-
ment for strategic and focused investment in children.

There are policy gaps in response to existing evidence on
educational financing and pro-poor policies, with resulting
wide geographical variations and inequities. In certain sec-
tors, such as child protection, data need to be strengthened.
These are important areas to both develop new knowledge
and act on existing research. Not only will this solidify the
cognitive capital paradigm in the minds of China’s policy-
makers, but it will also play a role in China’s accomplish-
ment of the Sustainable Development Goals by 2030.

There are wider factors to consider. Brain development con-
tinues in the adolescent years in a different way and more
research is needed on the interventions that best harness the
potential of the second decade. There are other “capitals” as
well that must not be forgotten. Social and financial capital pro-
vide a backdrop for optimum development of cognitive capital.

China’s progress and commitment to children have seen
many improvements in recent decades, despite some inequities
remaining and growing. Continued and focused equitable
investment in children that optimizes brain development is a
critical focus for China in order to sustain the gains of previous
decades. Investments in interventions that maximize brain
development in children, realize children’ rights, and contribute
to future economic growth, defined as “cognitive capital,” repre-
sent a significant opportunity for improving children’s lives,
nation-building, and future economic growth in China.

Disclosure of conflict of interest

The authors declare that there are no conflicts of interest.

Acknowledgments

K. M. and L. Q. conducted a literature review and edited
and contributed to the manuscript. D. N. wrote the first

Cognitive capital for China’s children

version of the manuscript and edited later versions. All

authors commented, contributed, and edited the

manuscript.

Disclaimer

The opinions expressed in this paper are solely those of the
authors and do not necessarily represent the official posi-
tion of UNICEF.

References

Advancing early childhood development: From science to scale
2016 [Lancet Early Childhood Development Series]. (2016).
Lancet, 389(10064).

Beattie, A., Yates, R., & Noble, D. J. (2016). Accelerating prog-
ress towards universal health coverage in Asia and Pacific:
Improving the future for women and children. BMJ Global
Health, 1(Suppl. 2), i12-i18. doi:10.1136/bmjgh-2016-000190

Belfort, M. B., Anderson, P. J.,, Nowak, V. A., Lee, K. J.,
Molesworth, C., Thompson, D. K., ... Inder, T. E. (2016).
Breast milk feeding, brain development, and neurocognitive
outcomes: A 7-year longitudinal study in infants born at less
than 30 weeks’ gestation. Journal of Pediatrics, 177, 133—139.
doi:10.1016/j.jpeds.2016.06.045

Black, R. E., Victora, C. G., Walker, S. P., Bhutta, Z. A.,
Christian, P., de Onis, M., ... Uauy, R. (2013). Maternal and
child undernutrition and overweight in low-income and middle-
income countries. Lancet, 382, 427-451. doi:10.1016/S0140-
6736(13)60937-X

Bourgeois, J. (1997). Synaptogenesis, heterochrony and epigene-
sis in the mammalian neocortex. Acta Paediatrica, 86(S422),
27-33. doi:10.1111/j.1651-2227.1997.tb18340.x

Britto, P. R., Lye, S. J., Proulx, K., Yousafzai, A. K.,
Matthews, S. G., Vaivada, T., ... Bhutta, Z. A. (2017). Nurtur-
ing care: Promoting early childhood development. Lancet, 389,
91-102. doi:10.1016/S0140-6736(16)31390-3

Bynner, J., & Wadsworth, M. (2010). Cognitive capital: The case
for a construct. Longitudinal and Life Course Studies, 1,
297-304. doi:10.14301/11cs.v1i3.96

Center on the Developing Child at Harvard University. (2016). 8
things to remember about child development. Retrieved from
http://developingchild.harvard.edu/resources/8-things-remember
-child-development/

Chang, S., Zeng, L., Brouwer, I. D., Kok, F. J., & Yan, H.
(2013). Effect of iron deficiency anemia in pregnancy on child
mental development in rural China. Pediatrics, 131,
€755—763. doi:10.1542/peds.2011-3513

Chinese People’s Political Consultative Conference. (2017). The
National Committee of the Chinese People’s Political Consulta-
tive Conference. Retrieved from http://www.cppcc.gov.cn
/zxww/zxyw/home/

Christian, P., Murray-Kolb, L. E., Khatry, S. K., Katz, J.,
Schaefer, B. A., Cole, P. M., ... Tielsch, J. M. (2010). Prenatal
micronutrient supplementation and intellectual and motor

© 2017 The Authors. PsyCh Journal published by Institute of Psychology, Chinese Academy of Sciences and John Wiley & Sons

Australia, Ltd



PsyCh Journal

function in early school-aged children in Nepal. JAMA, 304,
2716-2723. doi:10.1001/jama.2010.1861

Copenhagen Consensus Center. (2017, March 9). The smartest
targets for the world 2016-2030. Retrieved from http://www
.copenhagenconsensus.comy/sites/default/files/post2015brochure_m
pdf

Dekaban, A. S., & Sadowsky, D. (1978). Changes in brain
weights during the span of human life: Relation of brain
weights to body heights and body weights. Annals of Neurol-
ogy, 4, 345-356. doi:10.1002/ana.410040410

Deoni, S. C. L., Dean, D. C. III,
O’Muircheartaigh, J., Waskiewicz, N., Lehman, K., ...
Dirks, H. (2013). Breastfeeding and early white matter
development: A cross-sectional study. Neurolmage, 82, 77-86.
doi:10.1016/j.neuroimage.2013.05.090

Dobbing, J., & Sands, J. (1973). Quantitative growth and develop-
ment of human brain. Archives of Disease in Childhood, 48,
757-767. doi:10.1136/adc.48.10.757

Fang, X., Fry, D. A., Ji, K., Finkelhor, D., Chen, J., Lannen, P., &
Dunne, M. P. (2015). The burden of child maltreatment in
China: A systematic review. Bulletin of the World Health
Organization, 93, 176-185C. doi:10.2471/BLT.14
.140970

Feldman, D. E. (2000). Inhibition and plasticity. Nature Neurosci-
ence, 3,303-304. doi:10.1038/73849

Fry, D., & Blight, S. (2016). How prevention of violence in child-
hood builds healthier economies and smarter children in the
Asia and Pacific region. BMJ Global Health, 1(Suppl. 2),
i3—i11. doi:10.1136/bmjgh-2016-000188

Garcia, J. L., Heckman, J. J., Leaf, D. E., & Prados, M. J. (2016).
The life-cycle benefits of an influential early childhood program
(NBER Working Paper No. 22993). Retrieved from National
Bureau of Economic Research website: http://www.nber.org
/papers/w22993

Gilbert, R., Widom, C. S., Browne, K., Fergusson, D.,
Webb, E., & Janson, S. (2009). Burden and consequences of
child maltreatment in high-income countries. Lancet, 373,
68-81. doi:10.1016/S0140-6736(08)61706-7

Griffith, B. (2011). Middle-income trap. In R. Nallari,
S. Yusuf, B. Griffith, & B. Bhattacharya (Eds.), Frontiers
in development policy: A primer on emerging issues
(pp. 39-43). Washington, DC: World Bank. doi:10.1596/
9780821387856_CHO04

Health Insurance System Research Office. (2012). Thailand’s uni-
versal coverage scheme: Achievements and challenges. An
independent assessment of the first 10 years (2001-2010).
Nonthaburi, Thailand: Author.

Heckman, J. J. (2008). Schools, skills, and synapses. Economic
Inquiry, 46, 289-324. doi:10.1111/j.1465-7295.2008.00163.x
Heckman, J. J. (2012). Invest in early childhood development:

Reduce deficits, strengthen the economy. The Heckman Equa-
tion, 7. Retrieved from http://www.earlychildhoodny.org/pdfs
/research/F_HeckmanDeficitPieceCUSTOM-Generic_052714.pdf
Heckman, J. J., & Masterov, D. V. (2007). The productivity argu-
ment for investing in young children (NBER Working Paper
No. 13016). Retrieved from National Bureau of Economic
Research website: http://www.nber.org/papers/w13016.pdf
Hoddinott, J., Alderman, H., Behrman, J. R., Haddad, L., &
Horton, S. (2013). The economic rationale for investing in

Piryatinsky, 1.,

15

stunting reduction. Maternal and Child Nutrition, 9(Suppl. S2),
69-82. doi:10.1111/mcn.12080

Huttenlocher, P. R., & Dabholkar, A. S. (1997). Regional differ-
ences in synaptogenesis in human cerebral cortex. Journal
of Comparative Neurology, 387, 167-178. doi:10.1002
/(SICT)1096-9861(19971020)387:2<167::AID-CNE1>3.0.CO;2-Z

Jonson-Reid, M., Drake, B., Kim, J., Porterfield, S., & Han, L.
(2004). A prospective analysis of the relationship between
reported child maltreatment and special education eligibility
among poor children. Child Maltreatment, 9, 382-394.
doi:10.1177/1077559504269192

Lansford, J. E., Dodge, K. A., Pettit, G. S., Bates, J. E,
Crozier, J., & Kaplow, J. (2002). A 12-year prospective study
of the long-term effects of early child physical maltreatment on
psychological, behavioral, and academic problems in adoles-
cence. Archives of Pediatrics and Adolescent Medicine, 156,
824-830. doi:10.1001/archpedi.156.8.824

Ministry of Foreign Affairs, People’s Republic of China. (2016).
China’s national plan on implementation of the 2030 Agenda for
Sustainable Development. Retrieved from http://www.fmprc.gov
.cn/mfa_eng/zxxx_662805/W020161014332600482185.pdf

Ministry of Foreign Affairs, People’s Republic of China, & United
Nations System in China. (2015). Report on China’s implemen-
tation of the Millennium Development Goals (2000-2015).
Retrieved from http://www.cn.undp.org/content/china/en/home
/library/mdg/mdgs-report-2015-.html

National Bureau of Statistics of China. (2016a). China statistical
yearbook 2016. Beijing, China: China Statistics Press.

National Bureau of Statistics of China. (2016b). Poverty monitor-
ing report of rural China, 2016. Beijing, China: China Statis-
tics Press.

National Health and Family Planning Commission. (2016).
China’s health and family planning statistical yearbook 2016.
Beijing, China: Peking Union Medical College Press.

National People’s Congress of the People’s Republic of China. (2017).
The National People’s Congress of the People’s Republic of China.
Retrieved from http://www.npc.gov.cn/englishnpc/news/

National Scientific Council on the Developing Child. (2007). The
timing and quality of early experiences combine to shape brain
architecture (Working Paper No. 5). Cambridge, MA: Center
on the Developing Child, Harvard University.

Nelson, C. A. (2000). The neurobiological bases of early intervention.
In J. P. Shonkoff & S. J. Meisels (Eds.), Handbook of early child-
hood intervention (2nd ed., pp. 204-227). Cambridge, MA: Cam-
bridge University Press. doi:10.1017/CB09780511529320.012

Noble, D. J.,, Blight, S., Fajth, G., & Woodhouse, S. (2016). Cog-
nitive capital for children in Asia and Pacific. BMJ Global
Health, 1(Suppl. 2), il-i2. doi:10.1136/bmjgh-2016
-000189

Reiss, A. L., Abrams, M. T., Singer, H. S., Ross, J. L., &
Denckla, M. B. (1996). Brain development, gender and IQ in
children: A volumetric imaging study. Brain, 119, 1763-1774.
doi:10.1093/brain/119.5.1763

Richards, M., & Deary, 1. (2010). Cognitive capital in the British
birth cohorts: An introduction. Longitudinal and Life Course
Studies, 1, 197-200. doi:10.14301/1lcs.v1i3.89

Richards, M., & Schoon, I. (Eds.). (2010). Cognitive capital
[Special issue]. Longitudinal and Life Course Stud-
ies, 1(3).

© 2017 The Authors. PsyCh Journal published by Institute of Psychology, Chinese Academy of Sciences and John Wiley & Sons

Australia, Ltd



16

Rollins, N. C., Bhandari, N., Hajeebhoy, N., Horton, S., Lutter, C. K.,
Martines, J. C., ... Victora, C. G. (2016). Why invest, and what it
will take to improve breastfeeding practices? Lancet, 387,
491-504. doi:10.1016/S0140-6736(15)01044-2

Samms-Vaughan, M., & Lambert, M. (2017). The impact of poly-
victimisation on children in LMICs: The case of Jamaica.
Psychology, Health and Medicine, 22(Suppl. 1), 67-80.
doi:10.1080/13548506.2016.1274411

Samson, M. (2016). Cognitive capital: Investing in children to
generate sustainable growth. Retrieved from UNICEF East
Asia and the Pacific website: https://www.unicef.org/eapro
/Social_Protection.pdf

Samson, M., Fajth, G., & Francois, D. (2016). Cognitive capital,
equity and child-sensitive social protection in Asia and the
Pacific. BMJ Global Health, 1(Suppl. 2), i119-i26. doi:10.1136/
bmjgh-2016-000191

Schoon, 1., Hope, S., Ross, A., & Duckworth, K. (2010). Family
hardship and children’s development: The early years. Longitu-
dinal and Life Course Studies, 1, 209-222. doi:10.14301/1lcs.
v1i3.109

Shonkoff, J. P., & Richmond, J. B. (2009). Investment in early
childhood development lays the foundation for a prosperous
and sustainable society. In R. E. Tremblay, M. Boivin, &
R. DeV. Peters (Eds.), Encyclopedia on early childhood devel-
opment.  Retrieved from  http://www.child-encyclopedia
.com/importance-early-childhood-development/according-experts
/investment-early-childhood-development-lays

United Nations Children’s Fund. (2014a). Building better brains:
New frontiers in early childhood development. Retrieved from
http://www.unicef.cn/en/index.php?m=content&c=index &a=show
&catid=220&id=2189

United Nations Children’s Fund. (2014b). Children in China: An
atlas of social indicators. Retrieved from http://www.unicef.cn
/en/uploadfile/2015/0114/20150114094309619.pdf

United Nations Children’s Fund. (2014c). 555 S A4FHI RN : JLE
F% EFTATY [Building better brains: New frontiers in early
childhood development]. Retrieved from http://www.unicef.cn/cn/
index.php?m=content&c=index&a=show&catid=228&id=3815

United Nations Children’s Fund. (2016, November). A billion
brains: Smarter children, healthier economies. Retrieved from
http://billion-brains.org/

United Nations Convention on the Rights of the Child (1989).
United Nations Treaty Series, 1577, 3.

United Nations Development Programme in China & Develop-
ment Research Center of the State Council of China. (2016).
China national human development report 2016: Social

Cognitive capital for China’s children

innovation for inclusive human development. Retrieved from
http://www.cn.undp.org/content/china/en/home/library/human
_development/china-human-development-report-2016.html

Victora, C. G., Bahl, R., Barros, A. J. D., Franga, G. V. A.,
Horton, S., Krasevec, J., ... Rollins, N. C. (2016). Breastfeed-
ing in the 21st century: Epidemiology, mechanisms, and life-
long effect. Lancet, 387, 475-490. doi:10.1016/S0140-6736
(15)01024-7

Victora, C. G., Horta, B. L., de Mola, C. L., Quevedo, L.,
Pinheiro, R. T., Gigante, D. P., ... Barros, F. C. (2015). Asso-
ciation between breastfeeding and intelligence, educational
attainment, and income at 30 years of age: A prospective birth
cohort study from Brazil. Lancet Global Health, 3, ¢199—¢205.
doi:10.1016/82214-109X(15)70002-1

Wang, J., Wang, H., Chang, S., Zhao, L., Fu, P., Yu, W,, ...
Yin, S. (2015). The influence of malnutrition and micronutrient
status on anemic risk in children under 3 years old in poor
arecas in China. PLoS ONE, 10, ¢0140840. doi:10
.1371/journal.pone.0140840

World Bank. (2015). China GDP per capita growth (annual %)
data. Retrieved from http://data.worldbank.org/indicator/NY
.GDP.PCAP.KD.ZG?end=2015&locations=CN&start=1961&ye
ar_low_desc=true

World Bank. (2016, September 14). China overview. Retrieved
from http://www.worldbank.org/en/country/china/overview#1

World Bank. (2017). GNI per capita ranking, Atlas method and
PPP based data. Retrieved from http://data.worldbank.org
/data-catalog/GNI-per-capita-Atlas-and-PPP-table

World Health Organization & United Nations Children’s Fund.
(2015). Progress on sanitation and drinking water—2015
update and MDG assessment. Retrieved from http://files.unicef
.org/publications/files/Progress_on_Sanitation_and_Drinking
_Water_2015_Update_.pdf

Xi, J. (2015, September). Remarks by Chinese President Xi
Jinping at UN sustainable development summit. Presented at
the UN Sustainable Development Summit, New York, NY.
Retrieved from http://ie.china-embassy.org/eng/ztlt/2d2/t1321
132.htm

Xie, Y., & Zhou, X. (2014). Income inequality in today’s China.
Proceedings of the National Academy of Sciences of the
United States of America, 111, 6928-6933. doi:10
.1073/pnas.1403158111

Zheng, W., & Knudsen, E. 1. (2001). GABAergic inhibition
antagonizes adaptive adjustment of the owl’s auditory space
map during the initial phase of plasticity. Journal of Neurosci-
ence, 21, 4356-4365.

© 2017 The Authors. PsyCh Journal published by Institute of Psychology, Chinese Academy of Sciences and John Wiley & Sons

Australia, Ltd









