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The Cognitive Preconditions for a Successful Sustainability Transition

Executive Summary

Brain power comprises the competences, abilities, traits and motivational skills that enable people to
make sound decisions and adapt their behavior. Brain power is a key prerequisite for asuccessful transition
towards sustainability. Individual brain power develops out of a continuous, lifelong interaction between
genetic dispositions, maturation processes, environmental conditions and social experience. The most
obvious way to strengthen brain power is to provide positive supportive environmental conditions in
early childhood, both formal and informal high-quality education as well as lifelong learning. Furthering
general cognitive and motivational competences proves to be more effective than specialized programs.

Brain power helpsto enhance the capabilities of people and societies to move towards the implementation
of the 2030 Agenda and the SDGs. It has the potential to become one of the most important drivers
for inclusive and people-centered sustainable development: (1) It empowers people to better help
themselves and has direct effects on health, poverty reduction and economic prosperity. (2) It enables
people and communities to better adapt to unavoidable changes and increases resilience to climate
change and natural disasters. (3) It can help to advance relevant technological, medical and socio-
economicinnovation in cutting edge scientific research. (4) It enhances the possibility for global collective
action and improves institutional settings to address the challenges towards a successful sustainability
transition. Science and the interdisciplinary collaboration between neuroscientists, psychologists and
social scientists is of critical importance for sustainable development.

Background

The Secretary-General of the United Nations has mandated an Independent Group of Scientists (IGS) to draft the quadrennial
Global Sustainable Development Report 2019 and provide scientific guidance on the state of global sustainable development.
In collaboration with the IGS, the German National Academy of Sciences Leopoldina organized a symposium entitled “Brain
Power for Sustainable Development” in Berlin on 13 June 2018 to explore how new insights in cognitive neuroscience, psycho-
logy and social science can contribute to a better understanding of the cognitive and motivational preconditions for sustain-
able development and the implementation of the Sustainable Development Goals (SDGs). For further information, please visit
www.leopoldina.org/brainpower.*



he adoption of the 2030 Agenda for Sustainable

Development in September 2015 was a land-

mark achievement for the United Nations. The
scale and ambition of the 17 Sustainable Development
Goals (SDGs) is unprecedented and their implementa-
tion requires new and innovative approaches. While the
different SDGs are interdependent and, at times, contra-
dictory, all of them require urgent action by all countries
— poor, rich and middle-income — to promote inclusive
economic growth and social development while protect-
ing the planet.?

The SDGs and the targets of the Paris Agreement can
only be achieved if individual and collective behavior
change fundamentally. Human behavior is highly adap-
tive and has overcome a myriad of challenges during
its evolutionary history. Today, however, humans face
a profoundly different situation: The transition towards
sustainability is not an adaptive response to already
manifest negative experiences as in earlier major trans-
formations such as the industrial revolution. Instead, it is
based on anticipated trends and scientific findings about
future consequences of current individual and collective
behavior. Thus, an essential prerequisite for a sustain-
able development is cognition-based reasoning, based
on insight, prudence and foresight,® which will enable
humans to adapt their behavior, making a successful
transition towards sustainability possible. Understand-
ing what drives human behavior, both at the individual
and the societal level, will be a key to implementing the
2030 Agenda and the SDGs in a coordinated manner.

Brain Power — Central Elements

“Brain power” describes the cognitive dimensions that
underlie individual and group behavior. It summarizes
the competences, abilities, traits and motivational
skills that enable people to make informed behavioral
choices and adapt their behavior. These competences
and skills are like tools that can be applied to all kinds
of situations over the whole lifespan. In scientific dis-
ciplines such as developmental psychology, cognitive
neuroscience and behavioral economics, various essen-
tial cognitive and motivational competences have been
identified, e.g. general intelligence, self-regulation, ab-
straction and planning skills, rational decision-making,
complex problem solving, goal-directed behavior as well
as organization and integration of experience.

Brain power develops from a continuous interaction
between genetic dispositions, brain maturation pro-
cesses, environmental conditions and social experience.
These manifold interactions provide the basis of life-
long neurocognitive development.* The most sensitive
and critical window of opportunity to strengthen brain
power is in early childhood: The plasticity of the brain is

extremely high in the first years of life and positive sup-
portive environmental conditions can boost genetic pre-
dispositions to set free the full potential of the brain. On
the other hand, negative environmental conditions like
poverty or insufficient schooling can limit the unfold-
ing of brain power competences. Early influences have
lifelong consequences: The cognitive skills developed in
childhood and early adolescence lay the basis for easi-
er learning in later life stages. Therefore, the creation
of positive supporting environments based on age-ade-
guate educational intervention strategies is essential not
only at school age, but even earlier. It has been shown
conclusively that such environments enhance the cogni-
tive development through increasing the synaptic densi-
ty in relevant parts of the brain. In this context, the qual-
ity of such educational interventions is more important
than merely extending the duration of formal schooling.
At the same time, basic education that ensures general
literary skills is essential for the lifelong positive effects
of brain power.

While cognitive functions, which rely on the speed
of processing (fluid intelligence), decrease with increas-
ing age, knowledge-based competences (crystallized in-
telligence) increase with progressive age. Even though
this makes learning, in general, more effortful and less
permanent, educational programs are also crucial in
later life. Older people can still learn and change their
behavior if they get proper and convincing information
about risks and hazards. In this respect, non-coercive in-
terventions are of paramount importance to boost peo-
ple’s competence to make their own choices.> Moreover,
risk-taking behavior shows an age trend too, with young
adolescents being more prone to sensation-seeking be-
havior than older adults. Such trends support the notion
that the collective brain power of a society will profit
from the individual brain power of all age groups, from
the younger, being faster and more curious to give new
ideas a chance, as well as from the older, being more re-
strained and knowing about obstacles and risks.

Brain Power — Transformative
Impact and Effects

Brain power can be influenced and furthered over the
whole lifespan. This is key to a successful sustainability
transition. There is ample scientific evidence about the
interconnection between enhanced cognitive and moti-
vational competences and sustainable development in
all its dimensions. Moreover, there is a strong indica-
tion that furthering general cognitive and motivational
competences proves to be more effective than special-
ized, goal-specific programs. The following examples
illustrate the close interrelation of brain power and sus-
tainable development:



Brain Power and Health

Improved cognitive competences lead to reduced mor-
bidity and later mortality as well as more conscious
choices of health-related behavior. This is especially
true with regard to the avoidance of risk factors, such as
unhealthy diets or the abuse of substances such as to-
bacco and alcohol.® Moreover, cognitive capacities affect
the ability of patients to find relevant information and
navigate the health system, thereby increasing access to
healthcare and benefits of treatment. It has also been
shown that an increased level of education especially
of women, together with access to reproductive health
services, leads to a lowering of birth rates — particular-
ly in high fertility countries. This is because women and
couples become more rational in their choice of family
size, see the economic and health advantages of fewer
births and find better access to means of limiting family
size.

Brain Power, Poverty and Economic Prosperity

Various dimensions of poverty (nutritional deficiencies,
lack of access to basic healthcare, low cognitive stim-
ulation by parents) affect schooling outcomes in chil-
dren — both with regard to educational achievements
and structural differences in the development of certain
brain areas. This will have negative consequences over
the entire life span. Ensuring that underprivileged chil-
dren have access to positive supporting environments
is a promising way for them to lead a better life in the
future. At the macroeconomic level, education expan-
sions, which boost cognitive competences and thus
improve productivity, technology adoption and inno-
vation, have been robustly related to increases in the
growth rate of average income per capita. Brain power
promotes economic prosperity at both the aggregate
and the individual level. It is evident that cognitive skills
strongly correlate with individual economic success. Ex-
perimental economic studies demonstrate causal effects
of interventions for fostering cognitive competences
and show a favorable cost-benefit ratio, i.e. high social
returns, especially for those targeting children from dis-
advantaged backgrounds.

Brain Power and the Environment

Brain power plays a vital role in enhancing the adaptive
capacity to climate change and reducing the vulnera-
bility to natural disasters. There is consistent scientif-
ic evidence that countries, communities, households
and individuals with higher average levels of educa-
tion experience lower vulnerability to natural disas-
ters. Not only are educated individuals more likely to
survive and have a lower risk of injuries, communities
and countries with higher average levels of education
also experience much lower losses in human lives from

climate-related disasters and recover faster from cat-
astrophic shocks. Individuals equipped with well-de-
veloped cognitive and problem-solving skills and the
ability to think in terms of counterfactuals, even in the
absence of disaster experience, exhibit a higher level
of disaster preparedness regardless of their economic
situation. Moreover, sustainability motivation can be
increased by nature-based environmental education
that focuses on both knowledge transfer and fostering
of fascination.

Brain Power and Good Institutions

Good and effective institutions (ranging from legal to
political and cultural norms and settings) are essential
factors in generating and maintaining peace and pros-
perity and will also be crucial for a successful sustain-
ability transition. Good institutions have been created
over time and have been improved through cognitive
processes, conscious learning from experience and
best practice examples. Developing and maintaining
the quality, effectiveness and reliability of institutions
— and thus ensuring public support for the transition
towards sustainability even if it could imply temporary
costs (loss of benefits) — will be key for sustainable de-
velopment. Reliable institutions also contribute to en-
suring social justice and help address new and emerg-
ing challenges.
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Brain Power — In a Nutshell

Brain power enables inclusive and people-centered sustainable development. It enhances the
capabilities of people and societies to move towards the implementation of the 2030 Agenda
and the SDGs and has the potential to become one of the most important drivers for a successful
sustainability transition in different ways:

It empowers people to better help themselves and the people they care about. This includes
direct effects of brain power on health, child survival and overcoming poverty.

It empowers people and communities to better adapt to unavoidable changes including envi-
ronmental hazards and other partly anthropogenic changes through better information, longer
planning horizons and a better understanding of possibly new and not yet experienced dangers.

It helps to advance relevant technological, medical and socio-economic innovation in cutting edge
scientific research and will also provide the necessary societal, economic and political support and
appreciation for such research by an enhanced understanding of its value and functioning.

It can enhance global collective action and improve institutional settings in order to meet the needs
of the present generation without compromising the right of future generations to meet their own
needs,’ through insight, prudence and foresight — both through individual behavioral choices as well
as through institutional and regulatory changes.

Brain Power — Research Gaps

Science is of critical importance for sustainable development. It provides the necessary knowledge as well
as new and innovative technologies to address global challenges. As it helps to analyze and understand
the psychological, neurocognitive and social processes that underlie individual and group behavior, it
determines whether humans will adapt in a way that is conducive to sustainable development. However,
recent assessments of the SDGs and their interactions often ignore the role of education and cognitive
development as relevant drivers for sustainable development or consider it to be non-essential.®

To further the understanding of brain power at the individual and the collective level, the following

research gaps need to be addressed through the collaboration of neuroscience, psychology, economics,
sociology, education, and other disciplines:

Research on the development and evaluation of adaptive educational programs, which increase brain
power and which meet the specific needs of groups differing in age, skills and competences or of
nations differing in economic development.

Research on windows of opportunity for optimal development of different brain functions and their
susceptibility to supportive or adverse environmental factors such as nutrition, parental behavior,
infections or pollution.

Research on behavior modification strategies, such as boosting and nudging, and on their implemen-
tation in order to promote SDG compatible behavior at the individual and group levels.

Research on how collective brain power of a society emerges out of individual brain power.
Research on how collective problem solving, decision-making and self-regulation can be optimized
and how possible disadvantages of group actions can be minimized, e.g. diffusion of responsibility.°
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