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Layout of this presentation

What is TM?

üShort version

Historical background and perspective

üWill try to convince you that it is not an accident, nor the 
produce of some politicians
üKnow your time and place

Detailed discussion of the definitions

üWhat can be done, when, by whom?

Can be evaluated?

üHow?

INFN...

üHow do we support Third Mission activities?
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Universities and there mission(s)

The Humboldtian model was 
imagined for an elitè university, 
based on

üEducation (teaching)

üResearch

It dates back to 1810 and exercised 
its impact well outside Germany 

üThere was no room for "market 
oriented" mission

üIts crisis started in the last decades 
of the XX century

üThe emerging role of TM is strictly 
linked to a change in the role of 
HEI wrt this model
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Why Third?

It is defined by "exclusion". In the academic world:

üFirst mission: teaching

üSecond Missione: research 

ü«With many shades of colour and variations of form, and many notable 
exceptions, there has been a general tendency for universities and their 
academic staff, engaged as they are with what they perceive as the 
noble pursuits of education and research, to see themselves as 
somehow apart from the societies that host them; a very different 
posture from the intentions of their founders.»(*)

üIn recent years an effort with the aim that Research Organization 
and HigherEducation Institutions come back to be partners of the  
«hostcommunities»

ü«Third Mission(3M) shouldnotbe seenasseparate from the first two. 
The engamentwith society thatis understoodin the first two, finds
otherways to express itself. Therefore3M activitiesshouldbe seenas
part of the Missionof anyHigher Education/ResearchOrganization»*

4(*) EU E3M Project: Green Paperon «Fosteringand MeasuringThird Mission in HEI

von Humboldt
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What is Third Mission?

Knowledge

Knowledge 

creation

Knowledge
transmission

Research

Teaching

Knowlegde

transfer Third Mission



To whom do we transfer?

World «outside» academy:
üFirms

üPoliticians

üCivil society groups

üThe whole populations

Initially «top-down» process, almost exclusively meant as TT
üGreat interest in aspects related to market
üIndustry development, leadership, occupation, GDP(*)

üMore funds for research

Over time, interest towards KT extended beyond market-
driven aspects, addressing the broader concept of
üDeveloment
üSocial, cultural

Knowledge can address many problems...!
6(*) Gross Domestic Product, PIL

Lifelong 

Learning

Technology 

Transfer

Public 

Engagement



From Turris Eburnea to Citizen Science

How did we go from
Turris Eburnea
to
Public Engagement?
üCurvy path, diffent roads

üBeware: different countries have 
different history
üTake this as a suggestion/warning when 

looking at proposal/experiences

üIts is utterly important to set 
actions/choices in the correct historical 
perspective
üThe engagement of intellectuals and 

academics is intertwined with the culture 
of a given country

Now let's see how and why 

we did this journey 7



The old time
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Humprey Davy (1800)Second half of the XIX 

century is the golden age of 

diffusion of science

Å In UK Nature

Å In Italy La Natura

Back then, part of the 

Scientist's mission was to popularize her/his results

Å Charles Darwin

ÅJames Clerk Maxwell

In Italy

ÅLessona, Mantegazza



Where do we (scientists) come from?

The Age of Extremes (The short Century)

WWI was the first "modern war" in which science had a strong impact 
on warfare. Just a few:
üRadiotransmission

üX-ray

üPlanes

üHigh power explosives

üPoison gas

ü ...

WWII marked by
üRadar

ü pennicill

üPlanes

ümissiles

üBomb

ü ...

Cold War
ü ...
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In WWI strong links between 

academic world and military



Even if we do not know, they give us 

money because want something back
Technological and scientific development in XX century are 
strictly intertwined with the confilicts

WWI: a wide use of the most advanced technological tools:
üFrom radio (just newborn), to portable X-Ray, from airplanes to 

poison gas (byproduct of the chemical industry), WWI is defined 
as the "first technological war"

In WWII a strict relation between science, technology and 
the military
üThe very same end of WWII is marked by physics (A-bomb)

Cold War produced (among many other things) the race for 
the space (and for the Moon)
üSputnik, Yuri Gagarin, Neil Armstrong are part of the Cold War

If you are thinking that this is disturbing, it's OK
üHowever it is the plain truth

Giorgio Chiarelli 10



Paradigm of the

«endless frontier»
In July 1945 Vannevar Bush writes a 

fundamental report for President Roosevelt:

üScience, the endless Frontier

üIt will set the relationship between science and 

society through the Cold War

Paradigm:

ü«give us funds and we will give you

power and wealth»

In the ó80-ô90 of the ó900, model crisis:

üSociety asks for  (an almost) direct "return"

üPush by the economic crisis of the '70

ü first legislation on patenting 

(Bayh-Doyle Act, USA, 1980) 
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This has been the paradigm after WWII, until the end of the Cold 

War. Passing of this vision, is the basis of emerging new, and 

different requests to scientists, and to the HEI system at large12

Vision of science...



The end of Cold War

The fall of the Berlin Wall (another celebration for 

2019)marked the beginning of the end of Cold War

üThe end of USSR (1991) was seen as the final end

In 1992 the Superconducting Super Collider started 

running in serious troubles. In 199e it was cancelled

üNASA budget kept falling (in % of the national budget)

13



Economics of Science

Science, big or small, needs money, people, and time
üWith money you can buy equipment but you need (skilled) people to 

advance in knowledge

üYou need time for those same skilled people, to develop and test ideas. You 
can buy time with money (hiring more people). In any case you need to 
feed the skilled people. 

Big science was born in Los Alamos
üManatthan Project was many things, even a sociological experiment

üScientists discovered how to get infine amount of money

Big science is not anymore limited to physics. 

Another "big science" is space 
üNASA has the biggest budget for non-military 

üIs it really non-military? (dual use)

Genoma project is Big Science

The Human Brain Project is Big Science
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What happened?
Early '80's: in UK neoliberism recipes (Thatcherism) 
hit hard on research
üFunding cuts, brain drain, drop in enrollment...

The answer:
üRoyal Society report (Bodmer Report), in 1985 set the paradigm of 

the Public Understanding of Science
üLack of knowledge in the public creates lack of support

üThe best investment is to educate the public on the value of research
üIf you can do it early on you will target the future leaders

British scientists are the first one to cope with neo-liberism 
paradigms
üThis go global with the end of the Cold War: there is a strong 

request to science to "give something back" 
üThere are many ways to "give something back", but you need to 

demonstrate the impact of your research on society

Knowlegde Transfer is born!
üCERN KT office dates back to 1999
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What kind of KT?

Knowledge transfer can be related to «manifacture»

üknow-how/technology transfer

üTechnology Transfer 

üTraditionally through training of skilled workers (PhD etc)

Knowledge Transfer as «education», «(re)training» of people 
already outsidethe formal education system:

üHuman capital

üLifelong Learning (LLL)

Transfer of the new frontier of knowledge 
and its application in society at large

üPublic engagement

üWhile often meant as "outreach" it has a much broader meaning

üEngagement is rich of meanings in English

üwe will see that PE nowadays sets the paradigm for interaction with 
society 16



Technoloy Transfer

Technological KT is of

üGreat interest in research community
üEconomic return for University (money back to research)

üPart of if back to internal actors? (Professors' right etc..)

üPositive image of research as an engine for economic development

üBecomes even more interesting in a phase of structural crisis

üGreat interest in the private sector
üOpportunity to move from "incremental improvements" to «market 

driven» improvements (sometimes to disruptive innovation)

üWhere do you find innovation required by the market?

ÅInside Academia

üAt he beginning only SME, later even for large/megalarge firms

üDisruptive innovation is developed by outsider

üRethoric of the Silicon Valley "factory garage"

üStorytelling with a core of truth

17



How does TT take place?

Implicit know-how transfer
üSkilled labour force

Protection and economic exploitation of intellectual property
üPatenting
üLicense, etc

Business development/creation
üSpin-off, start-up... 
üSmall enterprises born out of a single idea

üIncubators
üStructure helping small enterprises to birth and grow

We are far from the goose with the golden eggs
üThere is an implicit need to «return» in a direct way economic 

wealth to the host society
üThis kind of initiative is very often driven by regional needs/local 

governments/local economic and social fabric

18



Knowledge Transfer, II

Lifelong Learning, or the Human Capital
Changes in the labour market are driven by changes in an 
economy which is more and more "knowledge driven". 
üThe time of changes is much shorter than a worker's lifetime. 

There is the need to re-train more and more workers, especially 
in period of crisis. 

This problem set the need for continuous education in the 
political and social agenda. A few examples:
üMandatory continuous education for professionals (doctors, law 

pratictioners etc)

üMandatory refresher courses for High School Teachers

üEuropean and national programs to help outplacing of workers in 
crisis zones

ü...

Continental Europe in general (much more Italy) were late 
in this process due to  lack of tradition/cultural approach
üPush for acceleration 
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What LifeLongLearning is

We  perform many activities
üRefresher courses for High School teachers

üRefresher courses, alone or in collaboration, for example, with the Medical 
Society (Medical Physics)

üCourses with Opificio delle Pietre Dure for Cultural Heritage specialists

üRe-training of skilled (and non) workers in crisis zones

Recent examples:
ü 3DLab course at LNGS (aimed to students, professionals and personnel from 

SME of Abruzzo)

üAggiornaMenti(refresher for Middle High School teachers)

üPID (Programma INFN per Docenti) and IdF (Incontri di Fisica)
üRefresher for High School Teachers

üStagesfor outside personnel to learn new techniques
(eg. CAD, 3D printing etc)

Remember: Lifelong learning has (usually) a legal definition
ü It has to do with the qualification of the workforce

ü This definition can vary from situation to situation (EU funds...national/local 
funds etc.)

20



Lifelong learning, what it is not

INFN does not have teaching in its mission, while it has 
higher education. We perform an internal yearly survey of 
LLL activities and several time we have to explain that:

üUniversity Masters

üGraduate/post Graduate schools

ü...

These are teaching activities aimed to form/update 
academic/researchpersonnel, therefore higher education

üIt is not lifelong learning

Higher Education like this course is important

üYou learn skills that will be useful to you and to society, still it is 
not considered as TM

Internal education is a Lifelong activity

üHowever it is aimed to our personnel

üIt has no direct impact on outside world, therefore it is not LLL 21



KT, III:

Public Engagement
What is Public Engagment? The short answer is

üThe «..interactions of experts with non-experts»

üIt implies a two-way relationship, other than that very inclusive

In order to fully understand it, we need a step backward

üIn the early '80s, UK science was dealing with a crisis 

generated by Thachterism recipes/cuts:

ülack of students, lack of money for research, people escaping from 

labs due to cuts. There was the chance for a decline

üIn 1985 Royal Society publiched the Bodmer Report in which 

outlined the strategy to be followed in order to (re)gain public 

support. It was based on two assumptions:

üThere is a knowlegde gapbetween scientists and public

üPublic wants to be educated 22



Public Understanding of Science

For about 20 years, PUS (a.k.a deficit model) became the paradigm 
of the relationship between science and society
üTop-down approach

üLots of resources invested

This model implies a
linear communication model
üSimple yet limited in its 

effectivness

...this model was criticized since the start of the III millenium
üLimited results

üCriticism of the measurement methodoloy

üReflection on the role of science as one of the social actors

üBottom-up activities that we now classify as "citizen science"

üPost-Chernobyl reflections

üRole of activists in AIDS studies

23
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Turning point: from PUS to PEST

2002: Sciencepublish a short note "from PUS to PEST" 
(Public Engagement in Science and Technology) that 
announces the shift in paradigm:

ü".. It is no longer enough for science communicators to "simply 
educate the public"...(Science ministerD. Sainsbury)

üCall into question, participation to "hot" debates

üEngageas committment, but also as participation

üIt is a rich term in anglo-saxon world

üMedieval charters  of Cambridge and Oxford 

üEngaged Universitiesborn in USA in the aftermath of Civil War (1861-
1865)...

üDefinition from National Coordinating Center for Public 
Engagement (NCCPE), www.publicengagement.ac.uk/ 

üPE is «interactions of experts with non-experts»

üan organization supporting these activities in formal ways:
Manifesto, material, courses etc.:
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PEST and the Web revolution
PEST implies that researchersmust be directly involved
üChange of model, change of roles

Web 2.0 is another turning point
üInformation appears available

to the layman, just a click away

üDirect approach to sources
ü1-0-1 (or "business to consumer")

üPublic wants a direct contact with 
researchers, no intermediation
üSome rockstar-like events 

must be seen in this perspective

üScience can be fashionable
üEverybody wants to be in 

touch with trend-setter 
(a.k.a. influencer)
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From Blog madness to RRI

Big success (behind us) of scientific blogs is an example
üCrowds for Higgs Boson and its discoverers, another

At the same time, at political level, science is called to provide 
support/information and (many times) as a substitutre
üWaiting for a study on the Xylella crisis, similar to what was done for 

the Sellalfield (UK) case. 
üRole of experts, role of science, role of public

üThere is a growing understanding that "without scientific knowledge 
you are not a citizen, but remain a subject" (Lamberto Maffei, 2019)

Society (and we are part of it) looks for 
üResponsible Research and Innovation (RRI)
üResearchers are requred to interact (both ways) with the other social actor

üTalk to the community (you are part of as citizen), to your neighborhood
üCase of DESY Hamburg and Fermilab

Beware: we are not talking of scientists only, this is a request to 
thewhole research
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You can "measure" what level of RRI
(International Association for Public Participation, IAP2)


