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“This text is an invitation to leave the con-fortune zone 

where we find ourselves: short-termism. It is easier to 

navigate in the immediacy, than to try to collaborate to 

project sustainable actions in the long term. It is a matter 

of no more and no less than regaining confidence that 

we can govern change.

The merit of the proposal is that it brings us closer to 

dealing with the issues that concern us so much, such as 

climate change or low productivity. It does so, moreover, 

by taking up a long-awaited demand from civil society, 

which seeks to give greater legitimacy to decisions on 

public affairs. In short, it addresses the confidence deficit, 

which is undoubtedly the greatest challenge we will face 

as a society in the coming decades.

María Eliana Arntz  

Director Casa de la Paz Foundation

“A multi-faceted analysis that identifies various eco-

nomic and social factors that influence the productivity 

needed to advance along the path of development. 

In the competitive environment in which companies 

operate today, innovation is no longer an option but a 

necessity to sustain growth capable of creating more 

quality jobs and to stop social problems from waiting. I 

think that both the diagnosis and the proposals included 

in this report invite us to work side by side to promote 

initiatives that are necessary to improve the quality of 

life of all Chileans”.

Juan Claro  

Director of the Centre for Public Studies Former 

President of the Confederation of Production and  

Trade (CPC)

“It is a very valuable document not only for what it 

proposes but for the information it holds. It presents real 

examples of STI for social welfare, not unicorn dreams. 

They are possible if we stop looking at what is good 

outside and what we lack inside, to start valuing the 

science we have in Chile now. Since I am very excited that 

the CNID is so honest about this reality and the need 

to move from promises to concrete actions. Something 

that is clear from beginning to end is that it reflects the 

work of a group with a sincere intention of approaching 

and improving the development of STI in our country.

It gives me hope to see that there are others who dream. 

It takes courage to persist in this attempt.” 

Olga Barbosa  

Researcher at Universidad Austral President of the 

Ecological Society of Chile

“The generation and application of knowledge was fun-

damental in the origins of the Republic. And although 

historically our policies have not been very systemic, the 

bridges that have begun to be rebuilt between science, 

technology and innovation, and that trace the story of 

this document and the recent history of the CNID, offer 

us a new opportunity to address the comprehensive 

development of Chile in a scenario full of uncertainty. The 

invitation is to be great, to strengthen those bridges by 

combining country challenges and collective capacities. 

If we add this proposal to the construction of a diverse 

disciplinary base, essential for understanding nature, we 

may find the elusive key to improving competitiveness 

and consolidating our cultural identity.

Andrés Couve  

Professor at the Faculty of Medicine, University of 

Chile Director of the Millennium Institute of Biomedi-

cal Neuroscience (BNI)

 

“This excellent report from the CNID develops strategic 

directions for the future of the CTI, which should play a 

much more important role than the one it has played until 

now, to ensure that our country moves more decisively 

along a path of integral development. The report presents 

good comparative data and a descriptive but balanced 

diagnosis of the achievements and shortcomings of STI 

in Chile. It culminates with five concrete public policy 

proposals that, in large part, should generate a consensus 

for their eventual implementation. The future challenge 

is an ex ante evaluation of the impact of these innovative 

proposals, as well as ex post evaluations of the effects of 

traditional state instruments in support of STI”. 

Klaus Schmidt-Hebbel  

Full Professor at the PUC of Chile Former Chief 

Economist of the OECD

“The collaborative way in which the CNID built this 

strategy and the innovative nature of its proposals are 

an invitation for science, technology, innovation and 

entrepreneurship to work together for a better Chile.

Alejandra Mustakis  

President of the Chilean Association of Entrepreneurs

“Our country needs to expand and energize the produc-

tive matrix to continue growing. The primary export and 

financial income model has been exhausted. The CTI can 

help us make the leap we need. This document analyzes 

precisely our weaknesses and challenges in this area. It 

invites us to think about how to combine STI policies 

with productive and industrial development actions. 

It analyzes comparative experience, showing that in 

successful countries the public sector has had and still 

has a decisive role in STI. Many advances emerged from 

an entrepreneurial State that opened up paths to the 

private sector. Finally, it proposes five strategic initiatives 

whose implementation requires a broad political and 

technical consensus”.

Carlos Montes  

Senator

“The country’s problems that are visible here are a good 

sign of the urgency that CNID gives to its strategy. An 

urgency that, if not recognized in its social value, will 

be more of a setback than an advance, as the policy 

proposed here warns.

Sonia Pérez 

Professor of the Department of Psychology and 

Director of Research at the Faculty of Social Sciences,  

University of Chile
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“A call to 

get out of the 

comfort zone.”

Ma. Eliana Arntz

“Sincere intention 

of approaching 

and improving the 

STI.”    

Olga Barbosa

“A multifaceted 

analysis that 

invites you to work 

for the quality of 

life of Chileans.”    

Juan Claro

“An invitation to be 

great, to strengthen 

bridges between 

country challenges 

and collective 

capacities.”    

Andrés Couve

“Accurately analyzes 

our shortcomings 

and challenges.”    

Carlos Montes

“An invitation to 

work together for a 

better Chile.”    

Alejandra Mustakis

“A good sign of the 

urgency to move 

forward.”    

Sonia Pérez

“Excellent report with 

concrete proposals 

that may lead to 

consensus.”    

Klaus Schmidt-Hebbel
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Now more than ever, we need science, 

technology and innovation 

LETTER FROM THE CHAIRMAN OF THE NATIONAL COUNCIL OF INNOVATION FOR DEVELOPMENT

The National Innovation Council for Competitiveness (CNIC) was 
created in response to the need for an independent collegiate body 

to guide the country’s efforts in science, technology and innovation. 
Yesterday and today, the Council is expected to look beyond the current 
situation and to help integrate medium and long-term challenges into 
the decisions we make today. 

In its more than ten-year history, the Council has been a space for 
dialogue and reflection that has sought to influence, sometimes more 
successfully than others, the definitions and priorities for action of the 
relevant actors in the field of science, technology and innovation (STI) in 
Chile. It has also been a meeting space to promote initiatives that require 
the agreement and coordination of actors from diverse backgrounds. 

A key channel through which the Council seeks to exercise its in-
fluence is the creation and dissemination of strategic lines of action to 
promote innovation. Over the years, these efforts have adopted different 
perspectives that enrich and add complexity to our perspective on the 
challenges we face in this field. 

The New National Innovation Strategy aims to integrate these pers-
pectives and reflect on what has been learned over the last ten years. 

We begin by acknowledging that, although there have been some 
specific advances, we still have not made science, technology and in-
novation a substantive factor for Chile’s development. Likewise, we 
are aware that we are in a very different context from ten years ago. 
During this period, both Chile and the world have undergone funda-
mental changes that we cannot ignore, making the STI’s contribution 
even more significant and necessary today. However, we also perceive 
that there is more collaborative drive among different actors to jointly 
take charge of development, as well as a greater awareness of the global 
challenges we share with the rest of humanity. 

On the one hand, the phenomenon of global warming is practically 
unchallenged and has acquired a sense of real urgency. Today, environ-
mental sustainability is a major non-residual issue for society and the 
economy to function properly. On the other hand, globalisation and 
the increased levels of transparency associated with the expansion 
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In its more than ten-year history, the Council has been a space for dialogue and reflection 

that has sought to influence, sometimes more successfully than others, the definitions and 

priorities for action of the relevant actors in the field of science, technology and innovation 

in Chile. 

of modern communication devices have revealed situations of exclusion and injustice contradicting the promises 
of inclusion and greater well-being for all. In the eyes of many, democracy and economic growth are in debt, and the 
demands for greater participation, both in the decisions and benefits of collective progress, multiply. 

Certainly, environmental protection and conservation or greater social inclusion goals have been present for a long 
time. The novelty, however, is that today citizens have many more channels through which they can make their voices 
heard more strongly. A voice that mobilises, questions, demands transparency, that today makes these wishes not just 
an appeal to ethics, but also defines a new framework for collective action. 

In short, it is clear that without sustainability and social inclusion, we will not have the development that will make 
us feel worthy as human beings and that can be sustained over time; neither will growth be possible. 

The very concept of development is undergoing a transformation process. Humanity, and this includes Chile, is 
living a transition from a univocal equivalence between development and economic growth, to a conception where 
the former is seen as a process where sustainability, inclusion and growth advance in a balance that, we must admit, 
is always precarious and conflictive. 

l e t t e r  f r o m  t h e  p r e s i d e n t  o f  t h e  n at i o n a l  c o u n c i l  o f  i n n o vat i o n  f o r  d e v e l o p m e n t
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In this context, scientific knowledge, technological development 
and innovation are more necessary than ever. It is through the possi-
bilities they open up to us, in a context of dialogue and agreements, 
that we can decrease major conflicts that necessarily arise between the 
different dimensions of development. It is through greater and broader 
knowledge that we can approach an understanding that will improve 
the quality of our social dialogue and enable us to take more solidly 
based decisions with greater prospects for the future. It is by having 
more spaces and tools to deploy creativity that people can advance in 
their personal fulfilment projects, whether individual or collective. 

Science, technology and innovation are undoubtedly key to increasing 
our productivity and boosting our growth. But they are also paths to 
creating value in the social sphere, in the generation of public goods, 
in environmental conservation and certainly fundamental in the un-
derstanding of our worlds and their transformation. That is why we 
believe that their contributions are crucial to help us move towards 
what we can understand as a new dynamic, inclusive and sustainable 
development agreement. This more comprehensive search motivated 
the change from competitiveness towards development by this Council. 

Today we need more science, more technology and more innovation, 

not less. Chile is certainly facing major challenges, but also opportu-
nities. In order to move forward, we need more than just good ideas 
and proposals. We need to agree on what we want to achieve and how 
we are going to achieve it. An agreement that, to be effective, must 
be able to lead, project and sustain this task over time. STI results are 
not achieved in a few years. We need to be persistent in our goals and 
efforts, and those who hold leadership positions in different spheres 
of society cannot escape their role or responsibility. 

The strategic orientations proposed in this document have been based 
on multiple studies and numerous consultations with actors in our 
society. But it is also, and above all, the result of the dialogue between 
those of us who participate in the National Council of Innovation for 
Development (CNID). 

Our background is as diverse as our main interests and concerns. 
Such interests include scientific and academic advances, environmental 
conservation, promoting entrepreneurship, overcoming poverty, the 
quality of public policies, improving competitiveness and producti-
vity, and balanced territorial development. But it is also our political 
position and, consequently, how we value and understand cultural, 
economic and social dynamics. 
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Therefore, reaching an agreement within the CNID has not been 
easy. We did not want the results of our dialogue to be a set of general 
recommendations or commitments. Nor did we want, in order to 
achieve broader identification with what was proposed, to end up 
with a long list of initiatives. We wanted to make a difference, hence, 
we set ourselves priorities. 

In this process we did not ignore our differences, nor did we want 
to dilute them in an inconsequential exercise. Our efforts were aimed 
at rolling out a proposal guided by intellectual honesty and love for 
our country. 

Those of us who sign this document are convinced that Chile is at 
a critical crossroads in its development and that continuing to turn 
our backs on STI is a historical mistake. Without a more significant 
contribution from science, technology and innovation, not only will 
we not be able to continue to make progress, but we will also continue 
on a downward path, with inevitable implications for our coexistence 
and for the quality of life of future generations. 

We know we cannot control the future and that our opportunities 
for effective action are limited. For this reason, we have tried to pre-
sent a path of progress emphasising the progressive development of 
capabilities and the need to generate knowledge on how to carry out 
far-reaching actions. We have also agreed on a limited, but powerful 
range of initiatives that we believe should be promoted without delay. 

Today we want the results of this collective effort to be available to 
the country, because we are convinced that it can make a real difference 
between a stagnating Chile and a Chile that is moving forward for the 
benefit of present and future generations. 

Gonzalo Rivas Gómez 
Chairman 
National Council of Innovation for Development 

l e t t e r  f r o m  t h e  p r e s i d e n t  o f  t h e  n at i o n a l  c o u n c i l  o f  i n n o vat i o n  f o r  d e v e l o p m e n t
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t h e  n e w s  w e  wa n t  t o  r e a d  i n  2030

THE NEWS WE WANT TO READ IN 2030 

World Times:

HOW DID CHILE DO IT? 

Chile has an extraordinary capacity to materially, func-
tionally and emotionally stand back up again and learn 

from its history marked by earthquakes. Chile has been 
able to transfer and adapt lessons learned to other natural 
disaster situations, which are getting more frequent around 
the world, such as floods, fires and tsunamis. 

Moreover, Chileans have become stronger and more re-
silient to the impact of their biogeographic environment. 
They have also learned to make this a field to develop broad 
and multidisciplinary knowledge, as well as different types 
of technologies, which today have made it the undisputed 
leader in this field. 

It is this field that has earned it more media headlines 
and posts, however, it is a process that has permeated 
different areas of the lives of its people, institutions and 
organisations. Fifteen years ago, a study showed that 
people were far removed from the world of science and 
technology. Today, most people not only value science 
and technology, they also assert they form part of their 

interests and have a key function in different areas and 
preferences of their daily life. 

How science, technology and innovation started to 
focus on the “cultural DNA” of  Chileans with unique cha-
racteristics that have earned it the first places in the glo-
bal medal table (see table), is a story that weaves several 
threads together.

 The quietest has been deployed at the heart of Chile’s 
schools, where for almost fifteen years an official programme 
has enabled scientists and teachers to work side by side, 
each with their own field of expertise, so students can 
develop curiosity, problem solving, cognitive flexibility 
and other skills typical of this century. These scientists are 
not making didactic presentations to support teachers. 
These scientists and technologists are making themselves 
available for the educational challenges of each school 
and its environment. 

The programme evaluations have been clear: much more 
important than improving student performance measured 

It’s incredible: Chile is the world’s best prepared country to face and recover from natural 

disasters. 
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If you want to know how this is possible, we invite you to read on... 

1.	 Resilience to natural 
disasters  

2.	 Solar energy  

3.	 Biosphere studies in the 
southern hemisphere  

4.	 Reducing childhood  
obesity  

5.	 Green tailings technologies 

Chile’s new 
top five

by international tests (which do exist), are the quality, 
importance and value of knowledge generated in schools. 

Entrepreneurs have also done their part and are increa-
singly involved, not only in spending but also in Chile’s 
R&D quality. What began as investment boards to address 
sectoral challenges has gradually become a new way of 
tackling problems and turning them into opportunities. 

In turn, the State has made serious and systematic 
efforts to develop its internal capabilities to understand 
and adapt to the accelerated and complex phenomena of 
the century. And today it is known as “the smartest State 
in the region”. Not only because it has highly skilled people 
and access to high-quality data, thanks to a system that 
requires each service to allocate fixed amounts of funds 
for this purpose. It also knew when to take the first step 
to create knowledge, connection and collaboration oppor-
tunities for everyone. 

Thanks to the extensive modernisation and digitalisation 
of government services, today everyone who is in Chile 
- even in those remote areas that made it famous in last 
century’s adventure tourism guides - has access to one of 
the best digital infrastructures on the planet. Someone in 
the southernmost region can send information to a termi-

nal in the north desert that connects to a 3D printer and 
creates a specific spare part for a solar inverter. Let’s not 
forget the big data processing centres that have helped to 
develop neglected regions and areas, as well as digitalise 
micro and small enterprises, improving the quality of life 
of most of the population and workers of this country. 

Over the last decade, the now world-renowned “Deve-
lopment Goals” competition has enabled them to tackle 
Chile’s major issues jointly and swiftly. Low-cost, non-con-
ventional renewable energy, pollution prevention in the 
mining sector, water resources availability, are some of the 
key challenges they have tackled with this public-private 
method combining efforts and resources with a dynamic 
and transparent management system. 

Science, technology and innovation have truly helped 
Chile become more inclusive and sustainable, and it has 
even improved its mental health indicators! But, at the 
end of the day, it seems that the most important lesson 
learned by its inhabitants is that they have learned to look 
beyond their personal or corporate interests and agree to 
work together towards a common goal. 
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Ten years ago, this Council was founded to create guidelines for the 
contribution of science, technology and innovation (STI) to our 

country’s competitiveness. This view is no longer enough. Today we 
are living in a rapidly changing world, where science, technology and 
innovation are challenged by the desire for development that cannot 
ignore the integration of economic, social and environmental dimensions. 

From the recognition of this necessary transformation and of the 
path we have travelled so far, this document is, above all, an invitation 
to a major agreement that will allow, in diverse spaces and across the 
board, STI to contribute to the challenges and opportunities opening 
up for Chile in this world in transition. 

To this end, we have organised this text as a journey that starts 
from the need to create a sense of urgency to transform the way we 
conceive and address what we understand by development, and 
how promoting STI can help us make this a smoother and successful 
transition. Subsequently we analyse the strengths and weaknesses 
of the progress we have made in this field. We conclude this journey 
with a limited set of proposals, from this renewed perspective, to 
boost the contribution of STI to our development and coexistence. 

Based on this logic, the document is organised into five chapters. 
The first chapter addresses the challenges and opportunities faced 

by Chile in the current domestic and global context. We begin by  
setting out Chile’s extraordinary achievements in recent decades, such 
as a sharp decline in poverty and a significant increase in material 
welfare. At the same time, we acknowledge there are other key areas 
where we have not been as successful and which we tend to ignore.

The slow progress made in reducing inequalities and promoting social 
cohesion, as well as limited concern for ecosystem conservation and 

environmental sustainability are areas where we still have a great deal 
of work to do and which are increasingly recognised, domestically and 
internationally, as fundamental areas of development, rather than 
as areas that can be subordinated to the pursuit of economic growth. 
The international agreement reached on the Sustainable Development 
Goals is undoubtedly the clearest expression of this transformation. 

But this process also takes place in the context of a rapid wave 
of technological change with enormous economic, social and even 
ethical implications. Its repercussions are already being felt in areas 
as varied as job profile and content; the ways businesses are deployed 
and the conditions where social coexistence occurs. But it is also 
beginning to raise major questions such as the very limits of human 
life or the potential transfer of fundamental decision making to arti-
ficial intelligence. Opportunities and threats coexist in this process, 
but our decisions will ultimately define the path we take. What is 
clear, however, is that today all actors, perhaps even the State, are 
challenged to make decisions at a time when old certainties are being 
replaced by growing perplexity. 

Based on this context, marked by a change in our idea of development 
and the scope of the wave of technological transformations that, in the 
second chapter, we invite you to look at the contribution that science, 
technology and innovation can make, illustrating it with examples 
from Chile and the world. Science, technology and innovation, in the 
broadest sense, can help us to understand the present and the impact 
of the changes currently underway, to reduce the tension between 
growth, inclusion and sustainability, to improve our well-being, to 
open new spaces of opportunity, at an individual and collective level, 
to tackle our own challenges and then to create value for the world. 

e x e c u t i v e  o v e r v i e w

EXECUTIVE SUMMARY 
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But this is not magic nor a stress-free path. This virtuous possibility requires the decision and willpower to coor-
dinate the efforts of different actors in pursuit of what we have in common. 

Therefore, in the third chapter, we review what we have done so far from a perspective that, celebrating achieve-
ments, does not hesitate to admit we need a collective leap of faith and decision. This view of our reality in generating 
and using knowledge recognises actors, capabilities, users and, above all, the need for connectors to breathe life into 
the system. This overview is complemented in the fourth chapter, with a look at the policies of the past ten years 
in the field of STI, recognising the decisive role they have played in defining the space of the actors in the system. 

We have undeniably made efforts and contributed to this evolution, but we are even more convinced that we need 
to make STI a cross-cutting theme in the State, where different mechanisms are deployed and where the tremendous 
value of STI is shown to its citizens. Today in this new context, we see emerging willpowers and movements that 
prove we are ready to do it. 

In the fifth and final chapter, we invite you to multiply the spaces so that more Chileans can benefit from 
science, technology and innovation. To this end, we put forward five transformative proposals that will contri-
bute to this transition. 
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1.	 Research, development 

and innovation. 

e x e c u t i v e  o v e r v i e w

The proposals are: 
1.	 An invitation to be big: national development challenges.  Agree 

on a procedure that, by incorporating people’s concerns, facilitate 
the selection of key challenges where STI can make a significant 
contribution with at least a ten-year time horizon.  

2.	 A way to act collectively: investment boards for sectoral R&D&I.1 
To set a compulsory contribution to conduct R&D&I centred on 
the collective challenges faced by an economic sector, managed by 
the companies of the sector organised for this purpose.  

3.	 Ability to look ahead: STI for a State that understands and 
anticipates. Allocate a percentage of the total spending of 
each ministry to finance R&D&I, in response to long-term 
challenges and key public issues, agreed across the board.   
 
 
 
 
 

4.	 A condition for take-off: broadband and digital State, from Visviri 
to Cape Horn. Promote widespread digitalisation of the services 
provided by the State, thereby creating digital infrastructure 
conditions to enable an intense deployment of networks and their 
use by SMEs and citizens. 

5.	 An opportunity to continue flying high: science, technology and 
innovation at the heart of schools. Over a period of 5 years take 
STI to all primary and secondary schools in Chile, through meeting 
and co-design spaces for the worlds of science and education. 

In these rapidly changing, complex and uncertain times, this limited 
set of ambitious, but achievable, initiatives are an invitation to generate 
transformative dynamics that will allow us to take advantage of and 
develop capabilities, break down barriers and come together around a 
major national agreement to make science, technology and innovation 
essential to Chile’s development. 
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Chile and the world have changed: STI contribution  

is key to relaunch our development 

SECTION 1
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It's grown quite a lot, 
but that doesn't mean 
it's healthy
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Old and new challenges for Chile’s  

development in a new context 

Today, Chile is very different to what we had in 1990. In just over 25 years, po-
verty has declined substantially, life expectancy has risen to above the average rate 
across OECD countries, access to housing, consumption and higher education has 
expanded significantly. In short, the population’s material progress and well-be-
ing indicators have improved to levels that seemed impossible for this country. 

Economic growth, so elusive in previous decades, has certainly been one of 
the key pillars of this transformation. During this period, increased, private 
and public, investments and exports led Chile to be the only country in Latin 
America to reduce the gap with the world’s highest income per capita countries. 

However, when we were the closest to achieving our ambition to become a 
developed country, it seems to stay out of reach. 

Looking back over these years, we see how difficult it has been for us to deal 
with these problems that have been with us for a long time. Today, we also face 

new challenges. Our economic dynamism has been based on exports, which 
have benefited from our considerable natural resources and mild climate. There 
is certainly nothing wrong with that. However, practically all the areas that 
support our sales abroad show a declining growth rate. In some cases, this is 
caused by natural limits (e.g., lower copper grades); in others, it is caused by 
overexploitation of resources (e.g., fishing), or by attempts to reach unsustaina-
ble production volumes (e.g., salmon farming). Several are also affected by the 
higher restrictions set by communities. 

On the other hand, the effects of climate change are already being felt in our 
territory, and forecasts indicate we will be one of the countries most affected by 
decreased rainfall. 

Thus, if we maintain our traditional export base, Chile faces significant tech-
nological and sustainability challenges that we have not addressed decisively 

CHAPTER 1

Presentation

We have made great progress, but the time has come to learn to do things differently, a process that will not be immediate or easy. The 

tools we have at our disposal, as well as the way we think and act, must be able to deal with the increasing complexity. And the ethical, 

social and productive dilemmas that appear in this period of rapid technological change increase the magnitude of the challenge. 
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enough. But neither have we successfully diversified our export basket. On the contrary, evidence indicates that over 
the years we have reduced our ability to develop or discover new products to sell advantageously abroad. 

Undoubtedly, Chileans have embraced entrepreneurship as an attractive option. However, figures indicate that 
most of our companies have very low productivity. Furthermore, there is an enormous production gap between 
companies of different sizes. A low productivity growth rate limits opportunities to continue improving our living 
standards, while production heterogeneity explains our persistent income inequality. If we fail to raise the low level 
of productivity of most jobs, higher wages will not be possible, and the pressure to raise compensatory social spending 
will continue to increase. Moreover, population ageing and an increase in life expectancy are an additional source 
of transfer demand from the working population to the population that is no longer active. If we do not improve 
productivity, we will not be able to maintain dignity in older age for most Chileans. 

In the global context, Chile’s current progress is challenged by the limits posed by global change, the search for 
environmental sustainability, and by the growing demand for social inclusion and cohesion. Certainly, the ethical 
call to balance growth, environmental sustainability and inclusion is not new in the world. What is new is that today 
this is an important demand, for international agreements and for human groups, at a global, national, regional 
and local level. We can no longer ignore these demands. 

In fact, the deployment of modern information and communication technologies has not only connected the 
world in near-real time, but it has also made it transparent. We live in a world where our behaviour and actions, 
both in the public and private spheres, are constantly monitored and compared with our own statements and with 
the highest standards in the world. And these communication networks allow us to organise ourselves more smoo-
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thly and make our voices heard more quickly. Practices that until recently could remain hidden or were considered 
acceptable are simply not tolerated any more. 

Thus, the signs that we must reinvent our approach to development are finally too obvious to ignore. To continue 
on the same path is simply not feasible, as it does not take into account the changes that have occurred both in our 
country and in the world. 

We must learn to do things differently and this process will not be immediate or easy. The tools we have at our 
disposal, as well as our way of thinking and acting, are not always adequate to deal with the growing complexity 
of the challenges posed by these scenarios. And the ethical, social and productive dilemmas associated with this 
period of rapid technological change only increase the magnitude of the challenge. It is in this complexity that we 
must submit for consideration the contribution we need from science, technology and innovation. 
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The pride in Chile’s progress,  

the concern for a Chile that staggers  

slowly forward 

Undoubtedly in the last two decades Chile has made unprecedented 
progress. Economic growth, significant poverty reduction, increased 
opportunities and material well-being are obvious achievements that 
have made us proud. 

Chile has never been as close to achieving its goal to become a de-
veloped country as in these last decades. However, when this goal 
looked closer than ever, we realised our progress had slowed down 
and become difficult. 

The Council’s previous reports already showed significant weaknesses 
in our progress, such as low export diversification and high dependence 
on natural resources; high productivity gap and its negative impact on 
income and wealth distribution; and the burden the enormous inequali-

ties impose on our coexistence and on the country’s own progress. These 
weaknesses not only continue to exist, they also progressively hinder 
further progress. Moreover, the environmental, social and technological 
changes that have been occurring in the global context are particularly 
evident in Chile, shaping a much more demanding scenario. 

Our view is that, beyond the conjunctural factors, our progress has 
evidently lost strength and part of its foundations is also being questio-
ned. Today it is evident that we did not address the delays and gaps on 
the road we travelled, and now they are catching up to us. 

Today, environmental sustainability and effective social inclusion are 
challenges, in Chile and the world, that have taken on a much greater 
scale than just a few years ago and we are lagging behind on this issue. In 
today’s world, they will no longer be viewed as results achieved through 
development, but rather as a prerequisite to become an authentically 
and sustainably developed nation. 

Therefore, to continue moving forward, we must come together to 
find a different way of doing things. 

i. we have grown, but... 

In today’s world, environmental sustainability and 

effective social inclusion can no longer be seen as 

developmental achievements, but as a condition 

to become an authentic and sustainable developed 

nation. 

Source: Author’s own work based on World Bank, 

National Statistics Institute and Ministry of Social 

Development data. 
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Nature and our production methods  

limit our growth 

In Chile we have maintained uninterrupted economic growth for three 
decades now. However, today we are facing clear signs of exhaustion, 
which go beyond circumstantial factors. 

Chile’s economic dynamism has been based on increased exports. 
We have certainly been very successful in leveraging our natural com-
parative advantages. There is nothing wrong with that. However, 
today our natural resource-intensive sectors face natural, economic 
and social barriers. 

We acknowledge that the boom period we lived a few years ago 
was more associated with high copper prices than with our ability 
to produce more with less. And without persistent increases in pro-
ductivity, sustained growth is not achievable. 

Furthermore, in several cases, we are at a stage of diminishing 
returns on our natural resources. In fact, our declining total pro-
ductivity is largely due to the lower-grade copper ore and major 
challenges associated with mining at greater depths4. But we must 
also recognise that, in the case of several renewable natural resources, 
we have adopted an extractive production logic that does not respect 
ecosystem cycles, causing over-exploitation or exceeding production 
limits, putting at risk the sources sustaining these natural resources5. 
Additionally, consumers and communities are more demanding and 
aware of their rights, and are increasingly making their voices heard 
regarding the environmental, social and labour standards that should 
prevail in economic activities. 

Thus, the way we have grown is not a path we can continue on. 
Moreover, it is not clear that such a way is still viable. We just have 
to acknowledge the scenario of escalating socio-environmental 
pressures is here to stay. 

ii. old and new challenges for development 

The way Chile has grown is not a path we can continue 

on. In fact, it is not clear if this way is still viable. 

1.	 Author’s own work based on Central Bank, 

Cochilco and Odepa data. 

2.	 Author’s own work based on Central Bank, 

Cochilco and Odepa data. 

3.	 AGEA (2016). “Evaluación de los conflictos 

socioambientales de proyectos de gran 

tamaño con foco en agua y energía” (1998 - 

2005). CNID, Santiago de Chile. 

4.	 CORFO-UAI, Productivity Report, 2016. 

5.	 Over-exploitation refers to extracting a 

resource from its habitat without respecting 

the cycles that would allow its renewal, as 

in the case of fishing. Overproduction, on 

the other hand, is the transfer of certain 

production volumes or standards that make it 

sustainable, as in the case of salmon farming 

that exceeded the number of fish per cage 

and caused an ISA virus outbreak. 
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We continue exporting practically the same 

In the last twenty-five years, Chile has added few new products to 
its export basket. Moreover, our capacity to create new exportable 
products has clearly declined. And our export goods continue to be 
linked to natural resources. 

Between 2003 and 2013, Chile added only eight new export products, 
ahead of the average for other countries; in 2013, its total exports were 
US$ 687 million. In contrast, Argentina added 27, its total exports 
were US$ 19.9 billion. Chile’s exports were all natural resource-based 
products, while in the case of Argentina, eight were manufactured.2 

We have tried to develop companies that supply goods, equipment, 
and services for natural resource sectors, to increase the variety and 
complexity of our exports, but so far, we have had little success. Thus, 

for example, between 2010 and 2014, external sales of mining suppliers 
only grew marginally: from US$ 503 million to US$ 537 million3. In 
salmon farming, with few marginal exceptions, suppliers have not 
developed export capacity4. 

There are opportunities to develop sophisticated suppliers of goods 
and services for natural resource-based sectors. We must persevere on 
this path, but we must bear in mind that it takes time and we must 
regularly review whether we are using the right or sufficient tools. 

The services sector offers interesting opportunities, although it is still 
small scale; the growth rate of service exports is lower than in goods. 
However, sales of IT services and other business services practically 
tripled between 2003 and 2015, and became one of the most dynamic 
export sectors. 

This proves we can be competitive in knowledge-intensive sectors. 

1.	 Lauterbach, R. (2016) “Chile y la Complejidad 

de sus exportaciones.” CNID, Working Papers 

Collection. Santiago, Chile. 

2.	 Lauterbach, R. (2016) “Chile y la Complejidad 

de sus exportaciones.” CNID, Working Papers 

Collection. Santiago, Chile. Lauterbach, 

R. (2016). “Chile y la Complejidad de sus 

exportaciones.” CNID, Working Papers 

Collection. Santiago, Chile. 

3.	 National High-Grade Mining Programme 

(2015), Export Suppliers Report for Chilean 

Mining Suppliers, Santiago de Chile.] 

4.	 Katz J. and Araya C., (2015), “Reflexiones en 

torno al largo plazo de la salmonicultura 

chilena.” CNID, Study Collection. Santiago, 

Chile. In edition.  

 

Gerens S.A., (2016), “Análisis de proveedores 

especializados para la industria salmonera.” 

Santiago, Chile. In edition 

We have the potential to be competitive in knowledge-

intensive sectors. We must persevere on this path, knowing 

it takes time and that we must regularly check if we are 

using the right or sufficient tools. 
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Edible offal of all headings (83,16) 

Oil seeds and oleaginous fruits (12,35)

Waste of sheep, lambs, wool (1,09)

Vegetable material species used primarily for basketware and wickerwork (1,82) 

Animal oils and fats (49,22)

Olive oil (63,64)

Mineral or chemical nitrogen fertilizers (286,80) 

Fungicides packaged for sale (98,25) 

Starches, inulin and wheat gluten (92,10)

Finland

Argentina 

Chile

Note: Author's own calculations based on UN Comtrade data.
All products based on classification 772.
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Our productivity differences   

between companies are a root cause of inequality 

Low overall productivity makes us less prosperous. The less productive 
companies are, the lower the wages they can pay. 

Most of our companies are much less productive than those in the 
United States, except for the mining sector.4 This situation is particu-
larly evident in the trade and service sectors, which concentrate most 
companies and employment in Chile. 

But productivity differences between companies of different sizes 
are also significant: in Chile a small company is much less productive 
than a large one compared to the rest of the OECD countries. In these 
countries, working in a large or a small company does not represent such 
a big difference in terms of productivity. As a result, they have relatively 
similar wage and working conditions. In Chile, however, these differences 
are astronomical. Working in large-scale copper mining is very different 
from working in a small mine. 

We have many micro and small businesses with very low productivity, 
this means that their employees have very low wages. Furthermore, since 
there are major productivity differences compared to large companies, 
directly affecting the way labour income is distributed. Given that sma-
ller businesses are important in regions, this increases the differences 
in employment opportunities at territorial level. 

Productivity gains are not immediately and linearly reflected in wage 
increases, but as overall productivity increases and gaps narrow, there 
are more conditions for workers to increase their wages. 

Besides other factors, such as educational level and bargaining power, 
there is a direct relationship between productivity differences by sector 
and company size, and poor income distribution. Therefore, efforts to 
improve productivity should be extended to all business sectors and 
segments and, at the same time, we should avoid creating conditions 
that artificially maintain low-productivity activities. 

Through its direct effect on income distribution, in the current context 
of widespread commodification of life in society, productive heterogeneity 
also becomes a source of greater social disintegration. 

1.	 IDB 2010. 

2.	 Casen 2015. 

3.	 Latin American Economic Outlook 2013 - © 

OECD 2012. 

4.	 Pagés, Carmen (2010) “The Age of 

Productivity. Transforming Economies 

from the Bottom Up.” Inter-American 

Development Bank. Washington, D.C. 

Besides other factors, such as educational level and 

bargaining power, there is a direct relationship between 

productivity differences by sector and company size, and 

the differences in income distribution. 



LOW PRODUCTIVITY OF SMALL AND MEDIUM-SIZED ENTERPRISES3

DISTRIBUTION OF AUTONOMOUS INCOME BY DECILE OF 
AUTONOMOUS HOUSEHOLD INCOME PER CAPITA (2015)2

Large Business Medium Business Small Business Micro Business

100% 46% 26% 3%

In the time frame in which a worker 

in a large company produces $10,000,

those in smaller companies 

produce $300.

Chile

1,987

US $23.54

1,766

US $46.20

1,371

US $58.97

OECD  Germany

0

5

10

15

20

25

30

35

40

I

1.3

3.4 4.5 5.5
6.5 8.0

9.3
11.7

15.4

34.4

II III IV V VI VII VIII IX X

Annual hours 
worked1

US$ produced 
in one 

working hour1



32 c h a p t e r  1 :  o l d  a n d  n e w  c h a l l e n g e s  o f  c h i l e ’ s  d e v e l o p m e n t  i n  a  n e w  c o n t e x t

n at i o n a l  c o u n c i l  o f  i n n o vat i o n  f o r  d e v e l o p m e n t

Social spending reduces inequality,  

but it cannot be the only answer 

The manifestations of inequality, such as income differences, are 
widening as the market logic expands to more and more spheres of 
society; in recent decades this has happened in many countries, par-
ticularly in Chile. 

Notwithstanding the different perceptions of this topic, the truth 
is, this affects the fact that income inequalities are reflected in life 
experiences with sharp differences between the different population 
segments. 

Here the State plays a very important role in reducing unequal access 
to goods and services, which emerges from the distribution of income 
and wealth in society. 

Social spending effectively compensates part of this inequality cau-
sed by the distribution of people’s independent income, i.e., income 
from their earnings and jobs. In fact, if we look at the impact of social 
spending to narrow the gap between the richest ten percent and the 
poorest ten percent, it is evident the situation is improving significantly: 

before social spending, the richest have 27.2 times more income than 
the poorest; afterwards, we go down to 16 times. The same is true, al-
though less dramatically, for the overall income distribution measured 
with the Gini coefficient, down from 0.495 to 0.482. However, there 
are still major differences and we are still far from OECD standards. 

Undeniably the demand for greater equality has real foundations 
in Chile. The problem is that if we move forward in this direction, we 
mainly depend on compensatory social policy efforts, the pressure on 
public spending will not only increase, but it will also make it more 
difficult to invest in other sectors that are needed to continue our 
development. This is the case of some sectors that have an enormous 
impact on our coexistence, for example, public goods intended for 
public use, such as culture, protection from natural disasters, and 
environmental conservation and promotion. 

The contribution of social spending to reduce unequal access to 
goods and services must be complemented by improving the primary 
distribution of income; this can only be achieved if wages and ear-
nings are substantially increased in the sectors that today employ 
more people. 

The contribution of social spending to reduce unequal 

access to goods and services must be complemented 

by improving the primary distribution of independent 

income, which requires narrowing productivity gaps. 

1.	 Government at a Glance,  

2015, OECD. 

2.	 Ministry of Social Development,  

2016. 

3.	 Ministry of Social Development,  

2015 
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An ageing population is another factor  

putting pressure on our economy and  

social policy 

Until a few years ago, we benefited from what is known as the “demo-
graphic bonus”. This refers to a situation where a small proportion of 
the population that does not work is maintained by a relatively high 
proportion of working-age people. 

This condition is changing rapidly, and demographic projections 
indicate that Chile is heading towards a situation where it will have 
an increasingly smaller proportion of working-age population in 
relation to a growing non-working age population (that is also living 
longer). It should be borne in mind that, beyond the fact that the 
current pension system is based on individual capital accounts, the 
State assumes a large proportion of pension spending through its 
contribution to the solidarity pillar and to welfare pensions, not to 

mention the impact of public spending on health and other sectors. 
In Chile, the extensive debate over low pensions shows the importance 

this issue has for the population, and it will become more important in 
the future. Notwithstanding institutional or regulatory improvements 
that may be designed and implemented, we cannot turn our backs on 
the fact that increasing the productivity of our economic activities 
contributes to improving retirement income. More productive jobs 
tend to be associated with higher wages, and a growing economy helps 
support its inactive population. 

However, new job opportunities (paid or unpaid) for older people 
must also be taken seriously. Today, at 65, many people still have 
the need, and sometimes also the desire, energy and, of course, the 
experience to continue contributing to society. Without entering the 
retirement age debate, it is worth noting that more and more retired 
people are choosing to continue working. And the new information 
and communication technologies increasingly offer opportunities to 
contribute to society remotely, provided we take charge of digital literacy. 

Thinking about new job opportunities for older people, 

new technologies offer more and more alternatives for 

people to access more productive jobs and stay active 

over time. 

1.	 United Nations, Department of Economic 

and Social Affairs, Population Division. World 

Population Prospects: The 2015 Revision.   

 

https://populationpyramid.net/es/ 

chile/2050 



DEMOGRAPHIC PRESSURE ON SOCIAL SPENDING1

= 1% = Men = Women

CHILDREN 
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We must take on the challenge  

of improving productivity 

Chile is one of the few Latin American countries that has managed 
to raise its productivity in recent decades. However, our progress has 
slowed down and, in fact, our productivity growth has been declining 
over the past decade. 

A sustained increase in our productive performance is key to eco-
nomic growth, since it allows us to improve wages even without the 
compensatory effect of social policy but, at the same time, improved 
earnings generate higher tax collection, allowing the State to make 

more social investments. Thus, the challenge is twofold: steadily 
increase productivity over time, but also ensure these increases are 
distributed across the different economic activities, materialising in 
companies of all sizes and their workers. 

However, this improvement does not immediately or automatically 
raise wages, but it is certainly a condition for this to happen and for 
it to be maintained. 

A better distribution of primary income also means less pressure on 
social spending as a mechanism to correct inequalities, thus creating 
space to address other challenges. And our current context is putting 
new demands on us, in addition to the challenges accompanying us 
along our difficult path to development. 

The challenge is twofold: steadily increase productivity 

over time, but also ensure that these increases are spread 

across companies of all sizes and their workers. 

1.	 United Nations, Department of Economic 

and Social Affairs, Population Division. World 

Population Prospects: The 2015 Revision   

 

https://populationpyramid.net/es/ 

chile/2050  

2.	 OECD Compendium of Productivity 

Indicators 2016 -© OECD 2016.  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Carlos Álvarez Voullième, Director CNID 

Carlos is a Civil Industrial Engineer from Universidad de Chile, and he has 

a Master in Economics and Master in Public Administration from Harvard 

University. He was Undersecretary of Economy, Executive Vice President of the 

Corporation for the Promotion of Production (Corfo) and Chairman of the Public 

Corporation System (SEP). Between 2010 and 2013, he was Deputy Director of 

the OECD Development Centre in Paris. He is currently a Director of InvestChile. 
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In recent years, Chile has shown a significant decline in its potential 
growth. Estimates of growth trends prepared by the Central Bank 
and the Expert Committee of the Budget Department are around 3% 
per year, well below the figures of around 5% in the 1990s and 2000s. 

This deceleration is chiefly explained by the substantial decline in the 
contribution by the natural-resource export sectors to Chile’s growth 
since the middle of the last decade, when they stopped growing at a 
higher rate than the average GDP growth rate, because they reached 
production scales subject to decreasing yields. 

A clear example of this phenomenon occurred in copper mining, 
which being the key driver of growth in the 90s, entered a period of 
permanent decline in productivity in the 2000s, this was largely cau-
sed by the deteriorating quality of mineral resources (ore grade, waste 
rock-ore ratio, etc.). As a result, based on the Report of the Productivity 
Commission 2016, because of a declining total factor productivity 
(TFP) in mining, the country’s TFP grew at a meagre rate of 0.1% and 
not 1.4% like the rest of the economy, largely as a result of the lower 
quality and availability of mineral resources. 

In the near future, Chile will no longer have the revenues from 
natural resources to drive its growth and it will have to promote new 
high-productivity activities to return to growth rates of 4% or more, 
either by modernising existing sectors or by boosting new export sec-
tors. To do so, it will have to innovate its policy mix to support growth, 
developing new capabilities and taking advantage of the opportunities 
arising from global technological change. It will no longer be enough 
to guarantee a stable macroeconomic scenario or a friendly business 
environment. It will be necessary to give a strong boost to innovation 
and productivity growth in existing sectors, to have up-to-date tech-
nological infrastructure, and to give strong support to new productive 
activities, combining programmes to develop capacities of high-growth 
potential sectors, promote innovative entrepreneurship and attract 
global companies that transfer technology and best practices for in-
novation and management. 

A strong drive for innovation and productivity 
By Carlos Álvarez Voullième 
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And take on the employment challenge

A more equal income distribution requires, for example, increasing 
employee productivity, but it also involves creating and opening new 
job opportunities in response to technological change. 

Our economy has not been creating jobs fast enough and most 
new jobs are in self-employment, including street vending. Young 
people, women and older people are excluded or marginalised from 
the labour market. Likewise, high labour force participation in the 
service sector does not occur in the knowledge-intensive sectors. 

The impact of STI on employment is a matter of debate. Some argue 
that in certain jobs, as processes change, people will inevitably be replaced 
by technology5. Furthermore, several studies6 show that the net effect of 
business innovations creates new jobs, basically through the impact of 
product innovations, which offsets the reduction in process innovations. 

Innovation is key, and so is adapting employee skills to rapid te-
chnological change. For this reason, a major concern in Chile is that 
training activities are mainly concentrated in large companies (63.9% 
of total), in certain sectors and regions. 

New technologies can offer new forms of labour force participation 
and integration, as well as facilitate labour market integration for young 
people, women and adult population in technology-based services. 
However, for this to be effective, the focus and scope of initiatives, 
to acquire and strengthen employee skills in line with their basic 
education, age, digital literacy, and opportunity costs, among other 
variables, must be improved. 

A strategy that is a comprehensive approach to these dimensions is 
an opportunity to confront and transform new technological advances 
into an opportunity for creating more and better jobs in Chile. 

1.	 https:/ data.oecd.org/emp/self- 

employment-rate.htm  

 

https://data. OECD. org/emp/employment- 

rate.htm  

 

https://data.oecd.org/emp/self- 

employment-rate-by-age-group.htm 

2.	 Increase Venture Builder with Innosight data.  

 

S&P 500 or Standard & Poor’s 500 = stock 

market index from 500 large companies 

listed on the NYSE or NASDAQ. 

3.	 Longitudinal Employment Survey, ELE, 2015. 

4.	 Employment Projections Program, U.S. 

Bureau of Labor Statistics. 2014. 

5.	 See IEEE’s approach (http://theinstitute.

ieee. org/ieee-roundup/blogs/ blog/

will-automation-kill-or-create-jobs). More 

references on the following pages. 

6.	 Pereira, M., Tacsir, E. (2016). “Generación 

de empleo e innovación en Argentina. Un 

abordaje microeconómico para el período 

2010-2012 2010-2012.” IDB, Working Paper 

IDB-WP-755.  

 

Crespi, G., Tacsir, E. (2012). “Effects of 

Innovation on Employment in Latin 

America.” BID TECHNICAL NOTE. IDB-

TN-496. 

A comprehensive approach to STI is an opportunity to 

face and transform new technological advances into an 

opportunity for creating more and better jobs in Chile. 
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The Adidas Group announces that it will open fully automated factories in Germany 

and in Atlanta, USA. In Germany, production will start at the end of 2016, but by 

2017 it will be 100% automated. Twenty years ago the company had moved 

production to Asia, where production costs have increased, so they have decided to 

return to their home country with fully automated processes.
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An uncertain global economic scenario

As Chile is a small economy, its best option is to participate in interna-
tional trade. This path has produced results for this country. But, the 
economy, in all countries of the world, undergoes cycles of expansion 
and contraction. As a result, our economic activity will inevitably 
experience ups and downs. Our growth rate is greatly influenced by 
what is happening in international markets. In addition to these 
variations in the global economy, raw material or commodity price 
cycles especially impact us3. 

Therefore, we must always pay attention to the trends observed 
in the global economy. A calm assessment of the international arena 
shows us a more uncertain context than a decade ago, where mixed 
signals coexist for our areas of interest. 

In fact, a warning sign is that in recent years global economic fluc-
tuations have become more frequent. This increased turbulence affects 
business planning and, consequently, investments and employment. 

Furthermore, international trade has stagnated in recent years, 
decreasing its share in global activity. This is, of course, a significant-
ly larger share than in previous years and, for a country like Chile, it 
is still an enormous space in which to prosper. Although we may be 
affected by the increase in protectionist discourses, particularly in 
the United States. 

China -our primary target market- has been slowing down its ex-
pansion rate and its growth is projected to stabilise at around 6% per 
year, almost a quarter less than in previous years. However, given the 
size of its economy, its growing middle class and pace of urbanisation, 
China’s demand for our products, although not just for food, will 
continue to be significant. 

In short, we are facing a global economy with less clear-cut directions 
than a decade ago, requiring us to expand our capacities to continue 
to seize global opportunities for Chile. 

1.	 	Author’s own work based on World 

Economic Outlook Database, April 2016 

for 1980 data, World Bank for 1961-1979 

data. 

2.	 Author’s own work based on World Bank 

and WTO data. 

3.	 This phenomenon is evident in the price 

of copper, where the second “super cycle” 

of the last fifty years seems to be coming 

to an end. 

iii. today we face an increasingly demanding and pressing context 

We are facing a global economy with less clear directions 

than a decade ago, requiring us to expand our capacities 

so that we can continue to seize global opportunities 

for Chile. 
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“The more we know, the less we can 

predict. Imagine, for example, that one 

day experts decipher the basic laws of 

economics. When this happens, banks, 

governments, investors and customers will 

start using this knowledge to act in new 

ways and to gain an advantage over their 

competitors. We may know how the 

economy worked in the past, but we no 

longer know how it works in the present, let 

alone the future.”

Harari Y., (2015). Homo Deus. Editorial Debate, p. 70.



44 c h a p t e r  1 :  o l d  a n d  n e w  c h a l l e n g e s  o f  c h i l e ’ s  d e v e l o p m e n t  i n  a  n e w  c o n t e x t

n at i o n a l  c o u n c i l  o f  i n n o vat i o n  f o r  d e v e l o p m e n t

Climate change is a critical  

issue on the path to development 

The world’s inhabitants and their governments are increasingly 
concerned about global change and its effects, particularly climate 
change. The United Nations Framework Convention on Climate 
Change and the 2030 Agenda for Sustainable Development not only 
express this concern, but they also set out a path for countries, 
with the novelty that the agreement was ratified by the United 
States and China. As the then French Foreign Minister Laurent 
Fabius said: “It is indeed the first diplomatic pact in the world 
and for the world.”1 

How much water is used to produce a certain good, how much 
carbon is emitted in the process, how waste is disposed of, the 
impacts of production on ecosystems, these are all questions we 
ask ourselves at the beginning of this journey, and today countries 
and industries are voluntarily asking themselves these questions. 

It is even more important to understand how to integrate variables 
associated with natural capital in the development equation, at a 
national, business and even community level. For a country where 
the bulk of its exports is based on natural resources, this represents 
a critical challenge, where there are also unexpected opportunities. 
Achieving an environmentally sustainable use of the resources of our 
territory is undoubtedly an enormous pending challenge for Chile. 

Some countries have taken the lead in this area. For example, the 
Federal Council of Germany (Bunderast) announced its proposal 
to ban manufacturing of internal combustion engine vehicles by 
2030 and their road traffic by 2050. China has also started to look 
towards “greener” growth. 

We are faced with a major ethical imperative. Some are not con-
vinced we should quickly join this action. Here we only point out 
that, as the larger nations begin to move, countries like ours either 
prepare or simply end up being dragged by the wave of change. 

In short, the challenges are enormous, as are the opportunities. 
An environmentally sustainable exploitation of our resources is 
undoubtedly a huge pending challenge. Producing healthy food for 
an ever-growing population is a great opportunity. 

Source: Global Footprint  

Network, 2014 

1.	 Interview with Laurent Fabius in Revista 

Diplomacia, No 131, April 2016, Santiago. 

The sustainable exploitation of our resources is an 

enormous challenge. Producing healthy food for an ever-

growing population is a great opportunity. 
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billion

7.3 
billion

8.5 
billion

10.1 
billion

WORLD POPULATION

2016

2010

2030

2050

of fertile land are lost every day in

the world (30 to 35 times more 

than the historical proportion).

33,000 ha
Technological advances have 

improved average yields per hectare 

of productive areas: increasing total 

biocapacity from 9.9 billion to 12 

billion global hectares (ha).

Currently, to feed the population we require 

1.6 planets worldwide, that is, arable land 

with fertile soil. If we continue at this rate, in 

2030 we will need two planets and in 2050, 

we will need three.
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Bárbara Saavedra Pérez, CNID Advisor 

Bárbara has a degree in Biology and a PhD in Ecology and Evolutionary Biology 

from Universidad de Chile. She is the director for Wildlife Conservation Society 

Chile, and is responsible for all its activities in Chile, including the Karukinka project 

in Tierra del Fuego. She is also the director of the Chilean Ecological Society. 
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We now recognise that growth, GDP and traditional economic indi-
cators do not provide the minimum framework needed to shape and 
support development based on sustainability, inclusion and, above 
all, on a long-term vision. This is a deep transition that we have just 
begun, where the only option is to move forward by leaps and bounds. 

Natural ecosystems are the basis of human well-being, whether 
we are individuals, communities, countries or companies. Their 
degradation impacts and degrades us all, causing global changes, 
such as climate change, ocean acidification, increased outbreaks 
and pests, altered biogeochemical patterns, and the disposition 
and quality of freshwater. 

Today we need to accept that the natural order of nature is a hie-
rarchy associated with sustainability (and even more so with deve-
lopment); this requires strengthening, recovering and promoting the 
fundamental system base that allows life to exist on Earth. And this 
hierarchy must learn to comprehensively look and act, recognising 
the multidimensional nature of our socioecological systems. 

In this transition, the most significant need we face today is the need 
to create connections, not transactions, with our environment, whe-
ther social, cultural, territorial, ecological or otherwise. Connections 

that recognise our identity (at an individual, community, country, 
company, research centre or other level), and the contexts in which 
it is embedded. It is here in this double perspective that we can find 
the seed of the integrated and systemic thinking we must develop. 
The confluence of science in all its dimensions is a key element in 
this process, but so is collaboration that enables its integration with 
other knowledge, because this is the only way integrated views and 
actions can be accessed and promoted. 

With the right approach, the path becomes a key element, expanding 
transformation opportunities, whenever the process is recognised as 
a shared learning platform. It is only by viewing it in a designed and 
attentive manner will we be able to develop capabilities, connections, 
build trust, learn to work together, including the elite and the poor, 
embrace uncertainty with the best available knowledge, recognise 
and capture talent (not only scientific, but all kinds and in all areas) 
and make it available to jointly build the future. 

The sustainability imperative: a quantum leap, urgent, unavoidable 
By Bárbara Saavedra Pérez
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In Chile, global change has  

particularly critical manifestations 

Chile is one of the most vulnerable countries to the impacts of climate 
change,4 the best-known manifestation of global change. And this 
is how people perceive it: 77 percent of the population declares to 
be concerned about global warming5, a much higher figure than the 
United States, where it is only 57 percent. 

The impact of this phenomenon is already being felt in the decrea-
sing trend in rainfall; it is partly responsible for what is referred to 
as a megadrought between the Coquimbo and Araucanía regions. 

But it has also affected southern regions of Chile; it has depleted 
innumerable rural freshwater sources. A decisive figure for Chile: in 

2016, the government has spent nearly US$80 million on tankers to 
supply water to affected areas.6 

This phenomenon is also felt in the degradation of natural ecosys-
tems and their associated services; in the conditions they create 
for agricultural production; in the outbreaks and risk of new pests, 
plagues, invasive species and diseases; and even in the increased oc-
currence of natural disasters such as floods, landslides and wildfires. 

Climate change and natural disasters in Chile 

At the beginning of this year 2017, Chile was first hit by forest fires of 

a magnitude it had never seen before, and in less than a month, the 

Metropolitan Region was affected by floods. In both cases, higher 

temperatures were one of the main reasons, enhanced by poorly designed 

human interventions that result in loss of native vegetation. Between 

1980 and 2011, Chile was the country most affected by natural disasters, 

particularly earthquakes and tsunamis. Now that the effect of global 

warming and climate change are much more evident, in addition to 

earthquakes we should include the increased risk of landslides, flooding 

and wildfires. Chile has become one of the most resilient nations in the 

face of earthquakes. We must invest to become resilient in new areas7. 

1.	 World Institute Resources, 2015. Ranking 

the World’s Most Water-Stressed Countries 

in 2040. 

2.	 Ministry of the Environment, 2011. State of the 

Environment Report. 

3.	 Ministry of the Environment. National 

Inventory of Species. 

4.	 United Nations Framework Convention on 

Climate Change (UNFCCC) climate change 

vulnerability criteria. The available studies 

(2nd National Communication on Climate 

Change, 2011). 

5.	 National Survey on Climate Change 2016, 

Ministry of the Environment 

6.	 Ministry of the Interior 

7.	 R&D&I Committee for Natural Disasters, 

2016. “Hacia un Chile resiliente frente a 

desastres: una oportunidad”, CNID. 

This phenomenon is also felt in the degradation of 

natural ecosystems and associated services; in the 

conditions they create for agricultural production; in 

the outbreaks and risk of new pests and diseases; and 

even in the increased occurrence of natural disasters. 
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Our current production structure is particularly affected 

by climate change 

With an energy and water-intensive production structure, we cannot 
escape the challenges caused by climate change to our production 
processes. Our exports require large volumes of water. This is the case 
of agriculture, fruit crops and livestock (which account for 73% of the 
country’s water use), forestry and mining. For example, global water 
use is distributed as follows: 69% for agriculture, 21% for industry and 
the rest for human consumption. 

Moreover, our growth is almost parallel to increased energy use. Al-
though non-conventional renewable energies (particularly wind power) 
have increased in electricity generation, we continue to have a heavily 
polluting power grid. Chile has the highest CO2 emissions (tons per 
capita) in Latin America and the Caribbean2, apart from the oil powers 
of Venezuela and Trinidad and Tobago. 

Although we have low emissions on a global scale, we have moved 
towards a more polluting structure in relative terms. Chile has pledged 

to reduce its CO2 emissions per GDP unit by 30% below 2007 levels by 
2030. This is an ambitious goal, but it is also an enormous opportunity 
to add value and emphasis the great potential of our solar energy in 
northern Chile, to take advantage of the winds in the south, as well as 
the strong seas along the coast. 

There is still much to be done, but we know that with cheap renewable 
energy, more water availability is also feasible. Chile really has a lot to 
gain by investing in finding solutions to the technological and non-te-
chnological issues hindering the deployment of solar energy. 

1.	 International Energy Agency (IEA), 2015 “IEA 

World Energy Statistics and Balances”. 

2.	 http://datos.bancomundial. org/indicator/ 

EN.ATM.CO2E.PC. Accessed on 05-09-2016. 

3.	 The Senate Environment Committee 

unanimously approved the Paris Agreement 

to address climate change. MMA 4 January 

2017.  

 

http://portal.mma.gob.cl/comision-de-

medio-ambiente-del-senado-aprobo-en- 

forma-unanime-el-acuerdo-de-paris-para-

enfrentar-el-cambio-climatico/ 

Chile’s commitments at COP 21 for 2030 

•	 Reduce CO
2
 emissions per GDP unit by 30% below 2007 levels. 

Additionally, and subject to international support, reduce CO2 emissions 

per GDP unit to between 35% and 45%. 

•	 Sustainable management and recovery of 100,000 hectares of 

forest, mainly native species, representing greenhouse gas capture 

and reduction by about 600,000 tons of CO
2
 equivalent per year, 

from 2030. 

•	 Reforest 100,000 hectares, mostly with native species, capturing 

between 900,000 and 1,200,000 tons of CO
2
 equivalent per year, 

from 20303. 

Although we have low emissions on a global scale, we have 

a heavily polluting production structure in relative terms. 

There is still a lot of progress to be made in incorporating 

non- conventional renewable energies. 
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Rapid and uncertain change 

affects all spheres of life and poses 

unprecedented challenges 

Scientific knowledge creation and new technology development are 
two capability accumulation processes that recursively enhance each 
other. Thus, both have undergone remarkable progress and everything 
seems to indicate that this pace will continue to increase, challenging 
the structures we take for granted today, such as: legal frameworks, 
education systems, productive organisation and government. 

These changes cause multiple, powerful and, often, unpredictable 
impacts. They transform our world and challenge a comfortable illu-
sion of “control and certainty”. We are in what Robert Lucky calls “the 
second part of the board”.4 

The mastery over life and death, and the ethical questions this im-
plies, the possibility of leaving the hardest work to robots, but also the 
threat of artificial intelligence to our livelihoods, are some examples 
of these perplexing times.

The exponential growth that is behind the rapid change that has 
launched STIs5 is challenging our linear approach to understanding 

various phenomena. And we need to recognise that it is an inherent 
characteristic of several social, cultural and technological processes, in 
addition to the myriad of physical, chemical and biological processes 
that science and engineering have already identified. Among these 
“new” processes are the transistor density increase per integrated 
circuit, explosive growth of mobile phones, use of social media and 
bandwidth availability. 

Uncertainty coexists with the desire for quick reactions, often cau-
sing anxiety and dissatisfaction among citizens and perplexity among 
those responsible for public affairs. 

The socio-technological dimension of change is not representative 
of these times; it is only more evident to us now. Something similar to 
the above examples happened five hundred years ago with the inven-
tion of the printing press and the printed book6. The surprise is that 
technologies open previously unimagined possibilities and radically 
alter practices in many areas, including social and cultural ones. 

Time line source: Author’s own work. 

1.	 http://reports.weforum.org/future- 

ofjobs-2016/shareable-infographics/ 

2.	 https://www.nytimes.com/2016/12/14/ 

magazine/the-great-ai-awakening.html?_r=0 

3.	 Class Central (www.class-central.com/report/ 

mooc-stats-2016/amp/) and Coursera 

(https:// www.coursera.org) 

4.	 R. W. Lucky, “Moore’s law redux,” IEEE 

Spectrum, vol. 35, no. 9, pp. 17–17, 1998. 

5.	 And that it became known as Moore’s Law. 

6.	 Silver, N. (2012). “The Signal and the Noise: 

Why So Many Predictions Fail - but Some 

Don’t.” New York: Penguin Press. 

Knowledge and the development of new technologies 

open previously unimagined possibilities and radically 

alter social and cultural practices. 



Two-thirds of the 

children who enter 

primary education 

will probably work 

in jobs that do not 

yet exist.1 

2016

Half of the current 

occupations will be 

replaced by machines 

or algorithms.1 

2050

In 2015 In 2020

1. Complex problem solving 1. Complex Problem Solving

2. Coordination with others 2. Critical thinking

3. People management 3. Creativity

4. Critical thinking 4. People management

5. Negotiation 5. Coordination with others

6. Quality control 6. Emotional intelligence

7. Service orientation 7. Analysis (judgement) and decision making

8. Analysis (judgement) and decision making 8. Service orientation

9. Active listening 9. Negotiation

10. Creativity 10. Cognitive flexibility

 

MOOCs Top 5 by number of users

1. Coursera (23 million)

2. edX (10 million)

3. XuetangX (6 million)

4. Future Learn (5.3 million)

5. Udacity (4 million)

TOP 10 SKILLS OF CHILDREN ENTERING THE 
SCHOOL SYSTEM1

MOOCS3

Today we are facing an expansion

from the logic of “bit” transmission to “bit 

to atom” transmission, thanks to the 

development of 3D printing technology 

connected to the Internet.

We require new skills to cope with uncertainty 

and rapid change.

The MOOC (Massive Open Online Course) are 

online courses that, through the Internet, 

reach a large number of participants, 

following the principle of open and massive 

education. In 2016, they registered 58 

million students worldwide.

THE GREAT AWAKENING OF 
ARTIFICIAL INTELLIGENCE2

In 2006, translators made their debut and have 

since become one of the most reliable and popular 

assets by Google. It has more than 500 million 

monthly users, at a rate of 140 billion words a day in 

a different language.
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A change that affects the way  

we live together 

Without even realising, objects, practices, roles disappear and are re-
placed by new spaces of identity and relationship. But in many areas, 
we are swept away and do not have time to realise or we “surrender” 
to this drift. 

Thus, a new scenario for collective action is established. The traditional 
forms of political order are losing their representativeness. With spaces 
of rapid coordination and transfer of ideas, social media promote causes 
linked to specific demands, mobilise people, reconfigure collectives, 
in search of new forms of impact. Power is no longer what it was. “As 
we knew it, has come to an end5.

The new voices demand, at the same time, more participation, faster 
reaction and a strategic vision, and processes of different and often 

conflicting paces. It is not a coincidence that all over the world the 
elites are disoriented and, in many cases, questioned. 

Thus, the contribution of the sciences, the arts, philosophy and the 
humanities is essential in order to understand and enrich social and 
political dialogue, bringing down the empire of “opinion” and helping 
to reconfigure ourselves in this new context. 

1.	 National Public Opinion Study, July- August 

2016, CEP. 

2.	 Bicentennial National Survey, 2015. Pontifical 

Catholic University GFK Adimark. 

3.	 Human Development Reports 2004 and 

2013. 

4.	 Excelacom. 

5.	 Naim, M. (2013). The end of power. Ed. 

Debate. 

6.	 This refers to both the ability to extract 

insights from large amounts of data and 

the ability to learn through system training 

modelled on the nervous system functions. 

7.	 https://www.technologyreview.

com/s/600991/skypes-gone-multilingual/ 

8.	 January 2017 report. 

9.	 https://qz.com/911968/bill-gates-the-robot- 

that-takes-your-job-should-pay-taxes/ 

Can human intelligence be replaced?6 

While the ability to analyse large amounts of data to generate “patterns” 

improves a decades-long path, machine learning generates milestones 

that change its course. In 2006, Google released a new version of 

its translator that allows you to read and understand a complex 

automatically translated text, something almost impossible a year 

earlier. Microsoft, Baidu and others have made similar advancements, 

opening a new era of exchange and cultural relations between different 

countries and regions.7 

These opportunities also imply threats. According to McKinsey consulting 

firm8, 50% of existing jobs will be replaced by machines or algorithms 

by 2050. Bill Gates proposes taxing robots to delay this phenomenon 

and to pay for changes to retrain society to do other jobs9. 

The sciences, arts, philosophy and humanities provide 

understanding to the new context and scenario of 

collective action, and enrich social and political dialogue, 

bringing down the empire of “opinion”. 
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“I get a lot of information but I don't vote. I'm in the 

position that I'm going to vote when..., it's kind of selfish of 

me to be in that position because maybe my vote can 

help a lot of people or maybe not. But I want to do it when 

I really feel like it's going to change something in me.” 

Discussion group, middle socio-economic status, 

Human Development Report, 2015

“Power, like energy, is neither created nor destroyed... but 

irretrievably dispersed among a multitude of agents, of 

micro-powers in whose hands it ends up degraded.”

El País, November 13, 2013, about the book The End of 

Power by Moisés Naím.
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Complexity has become the rule 

The tensions inherent in development to achieve growth, inclusion, 
cohesion and sustainability in a changing, uncertain and accelerating 
context, make the challenges of “the public services” increasingly 
complex. 

Complexity by nature overcomes us, like a tautology. There are authors 
who distinguish between two dimensions2: a detailed dimension, given 
the large numbers that multiply the number of potential interactions; 
and a dynamic dimension, where the cause-effect relationship is subt-
le and the effects of interventions are not obvious over time. Often, 
our management and planning systems remain in the field of data 
and detail, but do not include the processes where this other type of 
complexity is found. 

There are always different sides to every problem, there are multiple 
and increasingly active actors, making all attempts at simplification 
futile. In the public sector alone, there are more than 40 water ma-
nagement institutions. All public policies have to consider the large 

number of actors and components, but especially the phenomena they 
are responsible for and the processes they trigger. 

The State increasingly needs to be willing to listen, which does not 
mean giving into specific interests or getting carried away by popular 
clamour. The challenge is to structure a relationship between the Sta-
te, organisations and citizens that, through informed dialogue and 
transparent decisions, will allow to develop a common understanding 
and join forces to act within this complex context. The impact of tax 
incentives, the public transport system, new healthcare technologies, 
is not evident. 

Having information and knowledge in a broad sense, developing 
skills to face the waves of change, fully understanding emerging con-
cerns, creating new approaches to and logics of relationships, are 
capabilities the State must incorporate in response to today’s public 
policy challenges. 

1.	 Source Diagram: Author’s own work.

2.	 Senge, P. M. (1990). “The Fifth Discipline: 

The Art and Practice of the Learning 

Organization. New York: Doubleday/

Currency.

3.	 Defence Advanced Research Projects Agency, 

whose forerunner developed the Internet

4.	 https://www.fbo.gov/spg/ODA/DARPA/ 

CMO/DARPA-SN-16-70/listing.html

In 2016, DARPA3 called to advance the state-of-the-art to understand 

social phenomena4. It seeks clues rather than solutions, asking for 

everything, from basic principles and conceptual approaches, metrics 

to assess the reliability of social science research methods, to simulation 

tools to contrast theoretical predictions with observation. This recognises 

the need to find new ways of understanding the complexity we face. 

Having information and knowledge, developing skills 

to face change, fully understanding emerging concerns, 

creating new logics of relationships, are all capabilities 

the State must incorporate. 
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Claudia Bobadilla Ferrer, CNID advisor 

Claudia is a lawyer, founder and director of the Senior Management Network 

(RAD). She is an advisor to Associated Universities Inc. and director of the ALMA 

Radio Astronomy Project and non-profit organisations. 
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The recent wildfires in Chile affected a total of 604,473 hectares, 
burning 6,000 square kilometres of forest, six times the size of New 
York City. One outbreak was in the Pirque municipality. 

From there, Maryanne Muller’s invitation “Criticism doesn’t put 
out the Fire” went viral in a matter of hours and mobilised hundreds 
of volunteers, the media, authorities, and the entire local community. 
For seven days we worked in the hills doing whatever was necessary 
and at different camps, encouraging each other and working together 
to defend the forests that belong to everyone. 

The small makeshift camp was transformed into a small country, 
the country where I would like to live. A generous, kind country, full 
of myth, good stories and mutual trust. A community “obsessed with 
the common good”, with honest and constructive conversations, 
with a sense of humour, also with problems and concerns, but with 
wise and inspiring leadership, and the ability to talk, and not to lose 
sight of what is essential, the sense of community. 

This intense and concrete experience taught me and teaches us 
lessons that we will all need to learn in these changing times. 

Recognise our permanent and growing fragility and prepare. Natural 
disasters are not going to stop, they are part of our lives because of 
the effects of climate change and they cost the State US$2.5 trillion 
a year. An invaluable investment would be to provide us with the 
technologies, data management and a network of specialised disas-

ter volunteers, to work with brave and courageous young people for 
Chile, and to provide them with everything they need. 

The urgency of developing local philanthropy. Chile is our country. 
Let’s mobilise a crusade for philanthropy, to celebrate and spread 
the joy of giving. We urgently need philanthropists. There is a large 
space here for innovation. 

The importance of being attentive, attentive to listening empa-
thetically. To be available to serve in what is needed and not in what 
I want or believe I can contribute. 

The responsibility we all have to connect, to get to know each 
other and talk. What a wonderful incentive, for everyone to go out 
to connect and talk from our diversities, to discover from where we 
can contribute by undertaking, innovating to make sense of it, to 
dignify and make Chile, not only a developed, but also an integrated 
and happy country. 

At the time, I remembered another Chilean hero, Pilot Pardo, who 
101 years ago accepted the mission to go and rescue the Antarctic 
expedition led by the English explorer Ernest Shackleton, who had 
run aground on Elephant Island where certain death awaited them. 
Before setting off on the rescue mission, he wrote a letter to his father; 
the first lines of his letter were:

“The task is great, but nothing scares me, I’m Chilean...” 

The country where I would like to live
Claudia Bobadilla Ferrer
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The new path to development challenges  

us to mobilise talent 

Understanding, adaptation and anticipation are particularly important 
skills when we realise that we can no longer continue on this develop-
ment path. 

According to UNDP, until recently, countries were growing and im-
proving their human development indicators, and environmental 
protection took second place. Today, therefore, the main challenge for 
countries that have achieved higher wellbeing is to take responsibility for 
the environmental gaps. In contrast, countries that still have significant 
welfare challenges, cannot grow today while, at the same time, they try 
to reduce their ecological footprint; they must grow in an inclusive and 
sustainable manner. 

This is the challenge to our development, and when we propose more 
efforts in science, technology and innovation, this is because, given 
these challenging times, we consider essential to provide people with 
expanded capabilities, in all areas of their work. 

Ultimately, it is people in their different roles and positions who 
make the difference. 

Today, given that a high percentage of our population has access to 
tertiary and postgraduate education, increasingly more people seek to 
become entrepreneurs, examples of advancements achieved, such as 
the use of non-conventional renewable energies, more participation 
spaces gained in our population, but also the value and hope still placed 
on science and technology, we can still hope that more people will par-
ticipate in this world. And for this world to become part of everyone’s 
conversation and concern. 

We hope that the “certain pride” we have in being Chilean, as in football 
or major solidarity campaigns, with the thousands of volunteers who 
constantly and silently work, and with the Chileans who stand back up 
again after every natural disaster, also unites us around our potential 
achievements in science, technology and innovation. They enable us to 
open connection and realisation spaces, as well as create opportunities 
for everyone. 

This STI proposal for a new sustainable and inclusive development 
agreement for Chile is based on placing one’s trust in people’s strength 
and talent. 

This proposal of science, technology and innovation 

for a new sustainable and inclusive development 

agreement for Chile was developed by believing in 

people’s strength. 

1.	 http://www.conicyt.cl/explora/2016/06/16/

jorge-zuniga-dr-en-fisiologia-mecanica-

el- cientifico-inventor-chileno-que-decidio-

donar-su-creacion-al-mundo/  

Consulted in March 2017. 



Biomechanical hand for children by Chilean scientist Jorge Zúñiga. His 3D-printer designs are available at a 

low cost (50 dollars), allowing more than 2 thousand families around the world to access this prosthesis for 

their children in less than three hours.

CYBORG BEAST, OPEN-SOURCE PROSTHETIC HAND1

A GENERATION COMMITTED TO DEVELOPMENT

HUMAN DEVELOPMENT REPORT

“(…) change is possible, but it is also desirable, and despite 

the difficulties it makes sense to keep looking for it.”

UNDP (2014). Human Development Report. The Times of Politicization. 

Santiago de Chile, page 24.

“In this group we wanted to represent part of the young faces of Chile, who 

operate with different logics, who are full of energy and want to contribute. This 

group has made important achievements in spite of its youth, overcoming 

obstacles and taking advantage of the opportunities that exist today for science, 

technology and innovation in our country. They have rolled up their sleeves to go 

and play on that field, leading disruptive initiatives, and in many cases, being an 

example that fills us with pride and proves that if we believe in ourselves, we can 

play in the big leagues.”

Emerging Agents for Innovation Commission (2016). "Soñando futuro. Una generación comprometida con el futuro". 

CNID, Santiago, 2016, page 3.

“The best way for science to get close

to people and their needs is for the 

scientific community to have compassion 

and a social vocation.”

Jorge Zúñiga

32,277 +2,00015
Design downloads Medical and educational institutions

have used and modified his designs

 

Families around the world have 

printed a hand for their children

Report highlights the country's 
resilience after suffering earthquakes, 
tsunamis, fires and floods: 
What makes Chileans so resilient in 
the face of tragedy

Will it be possible to make changes?

It is difficult to think that it is possible, 

but it makes sense to discuss the issue.
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A Manifesto of Emerging Innovation Agents. 

A generation committed to development

Connected to concerns and problems in society
Today’s Chile needs a generation committed to its pains and 
shortcomings, to its needs and dreams. We are willing to be 
a generation committed to this. 

Recognise and value cultural, ecosystem, territorial 
and social diversity
Chile is a uniquely diverse country. This makes us stronger; 
it gives us unparalleled territorial beauty and on which the 
creativity of our people, our best tool for the future, lies. 

Promote and work for sustainable development 
Our efforts must be planned to ensure the next generation 
can enjoy this world. We need to be aware of our planet and 
take care of it. 

Believe in people 
People are the mainstay. We believe in respect and dignity 
of all people, as well as their unlimited capacity to create, 
dream and think. 

Open knowledge 
Only when knowledge is accessible to everyone can we dream 
of a better future, where we can all participate. Open knowle-
dge, in the hands of citizens, offers us enormous potential. 

Empower citizens and territories 
We yearn to actively participate in Chile’s development, to 
define its future with our own hands. Empowering citizens 
and incorporating our territories is a fundamental pillar of 
any development strategy for the future. 

Collaborate, collaborate, collaborate 
We believe in a shared future, where collaboration is the 
key element to successfully move forward. This is the 
way we value; competition or transaction logics do not 
represent us. 

This manifesto was based on a survey of more than one hundred 
young people involved in science, technology and innovation con-
nected through the participants of the Emerging Innovation Agents 
Committee, in October 2016.1 

As a player in the 2030 STI world, today I commit to the following principles and values to contribute 

to Chile’s development: 
1.	 Emerging Innovation Agents Committee 

(2016). “Soñando el future. Una generación 

comprometida con el desarrollo”. CNID, 

Santiago, 2016. 
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The opportunities provided by science, technology and innovation 

Development is a complex process, that cannot be reduced to one dimension, the 
role of science, technology and innovation in this transition is multidimensional. 
STI have undeniably transformed and influenced all the dimensions of human life 
and the planet in general. It is also clear that, depending on the time or place from 
where STI are observed, certain contributions are more valued. 

Without denying or undermining the fact that the promotion of science and 
humanities is important, consistent with the broader approach we need to adopt 
to move forward on the path to sustainable development, we propose to observe 
and assess the various ways STI help to meet material prosperity, environmental 
sustainability, and social inclusion and cohesion goals. In this approach, we should 
also point out that the path towards technological development and innovation 
is getting wider, and is now being used to address human concerns that were not 
previously addressed by this approach. This is where design innovation, social 
innovation and public innovation increasingly find their place. 

As a Council, we are convinced that advances in STI, in their various expres-
sions, is a prerequisite to address the challenges and opportunities in the current 
context. Here we highlight several ways STI are an essential ally to move towards 
sustainable development: STI i) contribute to economic growth; ii) enable us to 
address national challenges no one else will address for us; iii) help to improve 
well-being and inclusion by adapting technologies; iv) create knowledge to unders-
tand different phenomena and anticipate their implications, to guide and support 

decision-making; v) help us to take advantage of Chile’s distinctive characteristics; 
and vi) encourage creative skills of people and communities. 

National and international examples demonstrate each of these contributions. 
They reveal a scenario where unprecedented opportunities are emerging, but at 
the same time, they also threaten several traditional roles and jobs. This ambi-
valent condition of scientific and technological progress cannot be minimised 
by fascination or by fear of change. Above all, it is a warning not to “naturalise” 
processes that are ultimately guided and defined by human decisions. This is also 
true when we take advantage of advances in STI on our path towards sustainable 
development. In fact, in many cases knowledge or technological solutions are 
available, but they are not used because of lack of coordination, vested interests 
or even simple idleness. 

STI offer multiple opportunities, but they do not unfold in a vacuum, nor cons-
titute a miraculous path that will enable us to overcome the barriers we ourselves 
create, from other spheres, that hinder our own development. It requires broad 
agreements and common goals enabling people and institutions to develop their 
capabilities to face today’s challenges. 

CHAPTER 2

Presentation 

STI offer multiple opportunities, but they do not unfold in a vacuum nor are they a miraculous path. It requires broad agreements and 

common goals, enabling people and institutions to develop their capabilities to face today’s challenges.
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Innovation helps countries to perform 

A classical prediction by economists was that, naturally, countries 
would tend to converge in terms of their per capita income. Poorer 
countries would grow faster than higher-income ones, and in the 
long term, they would finally catch up. With few exceptions, this 
has not been the case. 

At the end of the 1980s, while searching for explanations, some 
economists emphasised the role of innovation. The hypothesis was 
clear: it allows greater return on investment in infrastructure and 
equipment (capital) and in human talent (work). In other words, they 
could continuously increase productivity of their factors. Furthermo-
re, it was found that least developed countries did not easily absorb 
technology developed by frontier countries unless they implemented 
policies aimed at technology transfer, training and investment, and 
had adequate support institutions. 

Thus, from an economic perspective, evidence has accumulated in 
favour of the impact R&D investment has on growth. This has led to 

the incorporation of an indicator to measure innovation activities 
in countries: R&D expenditure. The use of this variable at an aggre-
gate level of the economy has had positive results which have been 
documented by numerous econometric studies. 

However, today, models and data quality are more sophisticated. 
The relationship between R&D efforts and growth is measured through 
an econometric model that assesses two correlations with company 
data: the relationship between R&D expenditure and innovation and 
then, from innovation to increased productivity2. The results show 
that the differences in R&D investment explain the differences in 
innovation and help to understand productivity differences between 
companies, which affects a country’s performance. 

While most of the analyses using this model have been applied to 
advanced or newly industrialised countries, studies for Latin Ame-
rican countries, including Chile3, also show a positive relationship 
between investment in R&D, innovation and productivity. 

1.	 Source Diagram: Author’s own work based 

on OECD stats and UNESCO Institute for 

Statistics data, collected in March 2017. 

2.	 Crepon, B. Duguet E., Mairesse J. (1998). 

“Research, Innovation and Productivity: 

An Econometric Analysis at the Firm 

Level.” Economics of Innovation and New 

Technology 7(2): p. 115-158. 

3.	 Crespi, G. y Zúñiga, P. (2012). “Innovation 

and Productivity: Evidence from Six Latin 

American Countries.” World development 

40.2 (2012): p. 273-290. Their work is 

particularly significant, among other things, 

because of the data refinement work they do. 

R&D investment has been shown to increase innovation 

and productivity levels in countries. 

i. aid for economic growth 
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Denmark decides to transform 

its power grid

We face our own inevitable challenges, present in our specific conditions 
and which only matter to us. This includes, for example, the technolo-
gical, environmental and social challenges of our mining industry, the 
sustainability of our water resources and the opportunities we have 
in terms of non-conventional renewable energies. By incorporating 
knowledge that gives us understanding and technological capabilities, 
we can address our concerns and create opportunities to move towards 
sustainable and inclusive development. 

The development of clean energy in Denmark is a clear example. 
With exports exceeding ten billion euros, today it is a world leader in 
clean energy equipment and technology. How did it become a market 
leader? Certainly, thanks to a major public-private R&D&I effort. But 
to do so, it had to create the conditions to drive and guide the players 
in this direction. 

At the beginning, there was a costly political decision: in the early 
‘70s, after being severely hit by the rise in oil prices, Denmark decided to 

reduce its dependence on oil and move towards renewable and non-po-
lluting energy sources1. This resulted in legal and regulatory changes 
that provided a new incentive framework for the different actors. 

Furthermore, despite lower oil prices, they upheld this decision. 
This created a horizon of certainty that gave security to research ins-
titutions, companies and universities in relation to their decision to 
direct efforts towards developing knowledge and technologies that 
would allow them to achieve this goal. 

Denmark had a natural advantage to build on: its strong winds that 
average 7.6 metres per second. Denmark was able to use this advantage 
and were the first to build offshore wind farms. 

There have also been ongoing efforts to engage local communities. 
There is also a compensation scheme and direct benefits for people affec-
ted by an investment. It is no coincidence, then, that several locations 
have set more ambitious goals for their power grid than national ones. 

The Danish case shows us how to propose a radical transformative 
goal, approaching it from a unique condition, building a broad and 
lasting national agreement, and decisively incorporating science, 
technology and innovation. 

Source: Author’s own work based on data from 

https://stateofgreen.com/en/pages/denmark-

becoming-the-state-of-green

1.	 https://stateofgreen.com/en/pages/

denmark-becoming-the-state-of-green 

By incorporating knowledge that gives us understanding 

and technological capabilities, we can address our 

concerns and create opportunities to move towards 

sustainable and inclusive development. 

ii. facilitator to address the challenges no one else will face for us 
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gas emissions by 40% by 2020 
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Denmark changed its energy grid, 

taking advantage of a particular condition: 

its strong winds. 

Denmark's winds average 7.6 metres per second. 

By way of comparison, the Collipulli wind farm in La 

Araucanía reaches average speeds of 5.5 to 7.5 m/s.
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We can make mining a  

virtuous industry 

Chile is known for its large-scale copper mining industry. And we can 
continue to mine, if we use innovation and technological development 
to control costs, and improve sustainability and inclusion in a society 
increasingly concerned about the environment and quality of life. 

In the last 25 years, copper production has grown 3.5 times, produ-
cing 30% of the world’s copper. Mining will undoubtedly continue to 
be important, but how important? In order to maintain a high level of 
dynamism, the mining industry needs to overcome the natural challenges 
it faces: lower ore content by volume, deeper deposits, environmental 
sustainability, and harmonious and inclusive relationships with the 
environment and communities. Even more so if we consider that half 
of our reserves are in the headwaters between Los Vilos and Rancagua, 
which supply water to the most populated and agriculturally active 
region in Chile. 

We have some outstanding cases, companies that have developed 
innovative and highly technological development solutions for mi-

ning, which are now present in other parts of the world. And we could 
multiply them. In Australia, its mining industry is three times as big 
as the Chilean industry, technology suppliers in the industry export 
20 times more than ours. 

We cannot escape the challenge: mining represented 45 percent of 
Chile’s GDP growth between 1990 and 2010, and more than 20 per 
cent of our GDP in the second half of the 2000s; our scale of operations 
is unparalleled; and water resources sustainability is under threat. 

Moving forward and solving technological difficulties adds value in 
Chile and the world. And we have shown signs of progress. Following 
the call by the CNID3, the Alianza Valor Minero group will be created 
in 2015, in addition to Corfo’s Alta Ley programme. While Alta Ley is 
focused on coordinating advances in tailings technology, Alianza Valor 
Minero, a public-private organisation, monitors progress towards the 
agenda and the setting up of a continuous dialogue system. 

As never before in the history of mining, falling resource revenues 
and future challenges, mining companies are forced to improve the 
productivity of their operations through innovation and also make 
significant changes to certain management practices. 

1.	 Cochilco. 

2.	 Cochilco. 

3.	 The Presidential Advisory Committee on 

Mining for the Development of Chile and its 

“Una platforma de futuro” agenda, in 2014 

Falling resource revenues and future challenges 

in mining are forcing mining companies to drive 

innovation and improve their technological processes 

and management practices. 
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ORE GRADE REDUCTION1

Copper concentration in the soil

0.62%1.36%
1995 2015
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In 2016, the investment project 
Codelco-Andina 244 is withdrawn.

In proportional terms, Australian mining 

technology suppliers export around 20 times 

more than Chilean suppliers.

15% of the world 
copper reserve
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Ensuring availability of water is another 

challenge that no one else will take up for us 

Water is a unique, finite and irreplaceable natural resource essential 
to life. But above all, it is a vulnerable resource. Despite its apparent 
abundance, only 0.74% of the world’s water is fresh. 

In a global context, Chile is privileged in terms of water resources. 
Its total average runoff5 is worth an average of 53,000 m3/person/
year6, which is considerably higher than the world average of 6,600 
m3/person/year. However, when the average is broken down by re-
gion, it is a completely different situation: arid conditions prevail 
from Santiago to the north; the average water availability is below 
800 m3/person/year. 

Water scarcity in the northern and central part of Chile, where most 
of the population lives and where the main economic activities are 
clustered, is growing. In these areas, most of the surface water has 

already been allocated and there are issues associated with overuse 
of groundwater. At the same time, water availability is also limited 
by declining water levels in some basins. 

However, the south also has problems caused by the increasing 
intensity and frequency of droughts. In recent years, many of the 
sources that used to supply water to rural areas have been depleted, 
so now water is frequently delivery by tankers. In 2016, about US$80 
million was spent on providing freshwater to rural municipalities, 
delivering 50 litres per person per day (equivalent to a five-minute 
shower). 

The main objective is to ensure the availability of water for the 
population, but we must consider that our main productive activities 
have a very high water footprint and that the sustainability of our 
ecosystems also depends on their water availability. The ecosystem 
services provided by water are often overlooked, but they are essential 
to ensure the sustainable development of territories. 

1.	 World Bank, 2010. 

2.	 DGA, 2016. 

3.	 Ministry of the Interior. 

4.	 World Bank, 2011. 

5.	 Volume of water from rainfall that runs off in 

surface and underground watercourses. 

6.	 World Bank, 2010. 

7.	 R&D&I Committee for the Sustainability 

of Water Resources (2016). “Ciencia e 

innovación para los desafíos del agua en 

Chile”, CNID, page 25. 

Ensuring the availability of water for the population, for 

our key productive activities and for the sustainability 

of our ecosystems, is a priority for sustainable and 

inclusive development. 

“Having basic information and knowledge about our water resources 

is an essential condition to develop and direct R&D&I efforts, ensuring 

their excellence and supporting good water management at local, 

regional and national levels. Therefore, this condition is a priority for 

our research efforts.”7 



Fishing industry Agricultural industry Livestock industry

Mining industry Forestry industry

National production 

structure depends on 

water.4

“Recognizes that the right to drinking water and 

sanitation is a human right essential to the full 

enjoyment of life and all human rights.”

RESOLUTION ADOPTED BY THE UNITED 
NATIONS GENERAL ASSEMBLY

This network was created under the auspices of the 

R&D&I Committee For Water Resources Sustainability  

organized by the CNID, bringing together more than 25 

research centres, universities and research groups. 

It is organized in four macro-areas and will allow the 

exchange of knowledge, the promotion of joint actions, 

as well as the improvement of quality and relevance

of the efforts.

WATER RESOURCES 
RESEARCH NETWORK

70%

53,000 m³

US$ 80 MM

13 of 15 regions

World

Chile

101 Chile 16 Spain

5 Canada8 Australia

6,600 m³

But from the Metropolitan Region to 

the north, we have 800 m3 per person 

per year, in contrast to the south, 

where it exceeds 10,000 m3.

In Chile, there is a greater variety of 

basins than the average country in 

the world.2

River slides: The worldwide 

uniqueness of Chilean rivers is 

because of the high slope they 

reach in short stretches

It is estimated that by 2040 we 

will be in the top 10 to 25 

water-stressed countries.

In Chile there is more water per person 

by year than the world average.1

Was spent 2016 on 

tank trucks.3

Have communities that don't 

have water.

July 28th, 2010
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Margarita D’Etigny Lira, CNID advisor 

Margarita is an agricultural engineer from Universidad de Chile, and a founding 

partner and director of IdeaConsultora. She was executive director of the 

Foundation for Agricultural Innovation (FIA) and, for example, she has been a member 

of the PDIT Steering Committee of the Ministry of Economy, the Advisory Council of 

CONICYT, the Steering Committee of FONDEF and the Steering Council of INNOVA. 
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The concern about the sustainability of water resources today reaches 
a global dimension from which we are not absent. The sustainability 
of water is under threat, a systematic decline in water supply and a 
sustained and inorganic increase in demand. 

The sustainable management of water resources has become an 
extremely important and urgent issue for Chile, as water is vital to 
human survival, to maintain the balance in our ecosystems and to 
support our productive base. For this reason, we need a long-term 
systemic viewpoint, with policies that ensure environmentally 
sustainable, economically efficient and socially harmonious deve-
lopment. Making progress in sustainable management requires the 
integration of multiple and diverse factors, where the need to have 
solid scientific information on our hydrological systems and ecosys-
tems, to use available technological advances, to have representative 
organisations to carry out comprehensive management, as well as 
to attain the community’s commitment and understanding of the 
importance of protecting our water resources. 

In 2015, the CNID started designing an R&D&I agenda to support 
water sustainability, calling on multiple actors (from public-private 
sectors and connected to STI) to join a committee that worked rigo-

rously and participatively for more than a year and directly involved 
more than 300 people. 

In 2016, the CNID submitted to the President of the Republic the 
“Science and Innovation for Water Challenges” Agenda, and it set 
up the support mechanisms required to implement, monitor and 
update the agenda. In this area, it is important to point out that the 
Water Resources Research Network, consisting of 25 research centres, 
universities and researchers, has put national scientific capabilities 
to collaboratively work on the priorities set out in the Agenda; the 
Committee on Strategic Water Research Orientations, led by the DGA 
and it consists of public R&D&I institutions, and is counterparty to 
the Network; and the active maintenance of the R&D&I Committee for 
the Sustainability of Water Resources to regularly update the Agenda. 

We are convinced that these coordination initiatives are essential 
to implement the proposal, because it is only through collaborative 
work and coordinated efforts, that we will be able to decisively move 
forward and protect this vital resource. Through coordinated efforts, 
we will be able to protect this vital resource. 

Sustainable water resources management: an urgent and collective task 
By Margarita D’Etigny Lira 
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Adapting technologies developed by  

others can lead to major improvements 

Not all challenges necessarily require original technological advances. 
We are citizens of the world and, in many cases, we can make important 
improvements to our well-being and inclusion, adapting technologies 
developed by others in the world to our specific characteristics. 

For example, the case of power supply stability solutions. The FDA’s 
White Oak Laboratory1 located in Maryland, USA, given the nature 
of its activities requires an uninterruptible power supply. Therefore, 
it not only relies on its own emergency system, which is normal for 
this type of service, but it also has a hybrid energy supply system: one 
part is provided by a local microgrid with a parallel supply from the 
city’s central system. 

Thus, between 2010 and 2013 alone, this lab has entered “island 
mode” (when it is 100 percent offline from the central system) more 
than 70 times, avoiding blackouts caused by earthquakes, storms and 
hurricanes, such as “Sandy”. 

This development was adapted for a different purpose in Chile; in 
the northern town of Huatacondo it became our first smart microgrid 

based on non-conventional renewable energies. From having access to 
electricity ten hours per day and under high intermittent conditions, 
today it has an unrestricted power supply 24 hours per day, achieving 
a penetration of about 75% of its energy consumption is based on 
renewable sources, thanks to these technologies. 

Technological adaptation can lead to major benefits, but technologies 
sometimes need to be adjusted to use them in new situations. Therefore, 
an R&D base is always required to understand and adapt technologies. 
In the case of Huatacondo, it was the Energy Centre at the Faculty of 
Physical and Mathematical Sciences of Universidad de Chile. 

Furthermore, we should bear in mind that most of the time the 
challenges to successfully implement existing technological solutions, 
are more in organisational or cultural aspects, or in the barriers set up 
to protect vested interests. For this reason, in the case of the Huata-
condo, a key element of the project was that we worked with the local 
community from the very beginning, and today its own inhabitants 
do the microgrid maintenance work.

Source Diagram: Author’s own work. 

1.	 U.S. Food and Drug Administration 

Technological adaptation brings significant benefits, but 

it requires its own abilities to understand and adapt it 

to our local conditions. 

iii. platform to leverage technological advances to improve our well-being and inclusion 



Due to the nature of its investigations, the FDA requires 

an uninterrupted power supply. That is why White Oak 

has a hybrid system in its laboratory: a local microgrid 

connected to the city's macrogrid. 

Microgrids are small electrical distribution systems, based on 

various renewable sources of energy generation, which can 

operate autonomously and/or be complemented by centralized 

distribution systems.

Huatacondo, located 240 kilometres south of Iquique, has 

the first intelligent micro-network based on NCRE in Chile. 

It went from having access to 10 hours a day of oil-based 

electricity, at unrestricted consumption, achieving a 

penetration of about 75% of energy from renewable resources.

WATER PUMP WATER TANK

DIESEL TANKDIESEL GENERATOR

CHARGES

CONTROL 
ON DEMAND

INVESTOR

INVESTOR

INVESTOR

BATTERY BANK

WIND GENERATOR

PV 
GENERATOR

Centralized distribution

Tarapacá Region

HUATACONDO
Iquique

Camiña
Colchane

Huara

Pozo Almonte

Pica

ADAPTATION FOR TERRITORIALLY ISOLATED COMMUNITIESMICROGRIDS

RESILIENCE - FDA CASE

Micro network distribution


