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Scientific and Technical 
Innovation is essential
To address the biggest problems we face

• global challenges of energy, climate, environment, healthcare

• It’s not enough to roll out existing technologies and demand 
societal adjustment – our toolkit is simply not sufficient

• economic and societal challenges driven by stalled 
productivity and long term wage stagnation – combined with 
a post-Covid economic shock

• No one really has the answer – but we do know that 
innovation and STEM skills will position economies and 
societies better

Covid-19 has re-emphasised the importance of scientific 
capacity and capability
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Research Infrastructures 
• National and international scale investments in shared research 

capability that go beyond what any single institution (or even nation) 
can support

• Dramatically increase scientific reach

• Address research questions of long duration requiring pooled effort

• Promote collaboration, interdisciplinarity, interaction with industry

… but as large investments they attract a lot of scrutiny and require a 
robust investment case

• In 2016 The European Strategy Forum for Research Infrastructures 
(which I chaired at the time) reviewed implementation progress of 
the projects on its roadmap

• Found inadequate stakeholder engagement and lack of a credible 
funding plan to be the biggest barriers – much more so than any 
weakness of the science case
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Science case
Technical R&D, cost estimates understood
Project management plan
Credible funding and governance plan
Stakeholder engagement
Compelling investment case – including the anticipated 
societal benefits

Key challenges in building sustainable support for 
any science megaproject 



Decision-making context
A pronounced shift since the end of the cold war
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Jobs Innovation 

Startup companies

Grand 
challenges

Education

Public 
outreach

Openness

Cultural value

International
Collaboration

Science drives 
economic growth

Science for peace

Makes the country 
worth defending

Democracy

Prosperity

Scientists are often much happier
over here…

… but this is where the big
investment decisions are made
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Materials and molecules
• ESS is a machine to answer the question:

Where are the atoms and what to they do?

• New materials, new drugs, new chemical 
processes, food technology, engineering, 
new energy capture and storage 
technologies

Topical examples

• understanding structure of lipid 
nanoparticles used as a delivery mechanism 
for mRNA therapy

• Understanding materials for future electric 
vehicles as part of the Battery 2030 initiative
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September 2014 Superconducting 
Proton Accelerator

Neutron 
Production Target
“Spallation” is the process 
that releases neutrons 
from the target nuclei

“

Experiments

Offices

Maintenance
Laboratories

Utilities
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3 B€ investment up to 2025 2013 prices

5 MW world’s most powerful particle accelerator
2MW at start of operation

15 experimental stations

20 ⨉ more sensitive on average than 
today’s best
at 2MW 

800 experiments per year

2025 construction complete

13 member nations in the ESS ERIC
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ESS impact study 2020
Motivation

• Start to capture the impacts of the 
construction of the facility 

• Prototype and develop methodologies and 
metrics for use during operations

https://europeanspallationsource.se/sites/
default/files/files/document/202012/
20201202_ESS%20SEI%20brochure_FINAL.pdf

Study carried out by Prof. Jason Li-Ying’s group, 
Centre for Technology Entrepreneurship, 
Technical University or Denmark
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Exploring
the socio-economic 

impact of ESS
2013 – 2018



Scientific Impact
As measured by publications, impact of 
publications, and number of 
users/experiments will be a key metric 
during operation

Can’t be assessed in advance – so base the 
business case on the potential for science 
impact

• relevance of research to key challenges 
(energy, environment, life sciences)

• current European strength in these areas

• ability for ESS to do 10x – 20x better

• involve key industry partners and get 
them to act as advocates 
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ESS’s vision is to build and operate the world’s most
powerful neutron source, enabling scientific
breakthroughs in research related to materials, energy, 
health and the environment, and addressing some of
the most important societal challenges of our time.
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Publications during construction
654 publications by end 2018
Co-authorship 64% with other research facilities,
54% with universities, 8% with industry
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Publications

Publications co-authored with partner universities
Excellence in ESS scientific research has a notable effect on ESS partner universities who are strong 
collaborators on research activities with ESS. This is reflected by 54% of the total of 541 co-authored 
publications being published together with partner universities.

Proportion of publications co-authored with partner universities

A strategic objective for ESS is to produce best-in-class research 
output in terms of both scientific quality and socio-economic impact. 

As a world-class scientific research infrastructure,  
ESS will be the centre of numerous research activities  
in relevant scientific fields for many years to come. The 
research outputs must be excellent in terms of scientific 
value, as well as creating impact to ESS research 
partners within the scientific community. The scientific 
community relies on publications for sharing accurate, 
up-to-date information about research being carried out 
all over the world. By the end of 2018, ESS had not only 
authored and co-authored hundreds of publications, but 
these had also been cited thousands of times. 

With this, ESS can already demonstrate considerable 
research outputs that reflect both its ambition to be  
the best-in-class with regards to the technology 
development, along with the construction of ESS and  
its preparedness for the future scientific breakthroughs 
it is going to enable. Although it is not yet an operational 
facility, ESS has already become a leading member of the 
scientific community in many fields, demonstrated by 
ESS’ scientific publications and collaborative research. 
This activation of the global scientific community 
represents the fact that ESS is already having a 
significant, positive impact, and that influence will 
continue to grow.

… cited 4671 times

… and 42% are 
open access –
higher than the 
global average

2013
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Number of publications with ESS affilation 
in Open Access journals per year

Number of publications with ESS affiliation
(publications including ESS staff) per year
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ESS research outputs 
are best-in-class

Open access publications

The number of citations to publications authored/co-authored by 
ESS since 2008 reached 4,671 by the end of 2018. With relation 
to the total number of publications, the rate of citations increases 
by an average of 14.6% every year. Whereas the ESS facility is 
not yet operational, a gradual rise can be expected in the years 
leading up to First Science and the User Programme respectively.

Total number of citations to publications of ESS

Many of ESS’ publications are open access, making them 
easy for the research community to access and recognise. 

The overall share of open access publications from 
ESS between 2008 and 2018 is 42%. When compared 
to relevant research fields, the share of open access 

publications from ESS is higher than the global average.
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Communications and outreach
19,465 visitors to the site

JOHN WOMERSLEY 149 Nov 2020

Collaborations

6

Visitors
From when ESS opened to visitors to the end of 2018, the facility has welcomed a total of 19,465 
people. Nearly 40% of these visitors came for informational purposes to learn more about ESS in general. 
These visitors include, for instance, local associations, schools, and student groups and many more.

Number of visitors to ESS and number of informational visitors to ESS

2015 2016 2017 2018

Informational visitors (individuals)Visitors (individuals)

215

5075

6423
5801

2166

1911

2816
2535

ESS supports and develops its user community, fosters a scientific culture of 
excellence and acts as an international scientific hub.

Science is powered by collaboration, and ESS is 
dependent on the long-term sustainability of the 
existing community of European neutron scientists and 
facilities. For its scientific success, ESS must be directed 
by the scientific needs of its future users, and has 
already dedicated significant efforts to participating in a 
range of collaborations. This is shown by the ever-
increasing numbers of new partners, including those 
from industry, involved in various relevant activities and 
grant projects. 

To foster a scientific culture around neutron source 
research and related fields, it is also important to engage 
society through various public communication, scientific 
events and outreach activities, and every year ESS 
welcomes thousands of visitors. This demonstrates the 
high level of interest in ESS as a facility and helps ESS to 
achieve ambition of being an open, welcoming presence 
in the scientific community. 

11,293 online articles
potential reach of over 7 
million readers
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New partner involved in grant projects

Accumulated number of new partners involved in grant projects

New partners
ESS has expanded its network through grant projects by collaborating 
with 194 organisations since its first grant collaboration in 2011. Sixteen 
of these partners are based outside of the EU.

Accumulated number of new partners involved in grant projects

Online media articles
News about ESS has travelled far and wide through 

articles and a strong social media presence.  
During 2016-2018, 1,390 articles specifically about 
ESS were published online, with a potential reach of 

over 7 million readers, and during 2013-2018, ESS was 
mentioned in a total of 11,293 online media articles.

Number of online media articles about ESS and mentions

 Number of online media articles about ESS (no data before 2016)
 Number of online media articles mentioning ESS 
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2017
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2014

2013
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1637

1691
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2014

1695

1264



Future metrics
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CO2 footprint
• BREEAM certification
• Green construction site, 100% biodiesel, no landfill waste
• Purchase all electrical power from renewable sources
• Waste heat recovery into Lund district heating system

Open and FAIR data
• Support for full computing, software and analysis at ESS 

data management and software centre

Support for spin-outs
• Science and innovation campus foreseen between ESS 

and MAX IV light source
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Impacts of constructing the facility

Any large construction project will have significant impact.

We need to capture the extra value added through attracting and training skilled staff, 

upskilling suppliers and driving innovation.

JOHN WOMERSLEY 16

 

 45 | 
BrightnESS2 is funded by the European Union Framework 

Programme for Research and Innovation Horizon 2020, 

under grant agreement 823867 

brightness.esss.se 

@brightnesseu 

brightness.esss.se 

@brightnesseu 

BrightnESS2 is funded by the European Union Framework 

Programme for Research and Innovation Horizon 2020, 

under grant agreement 823867 

Figure 26: Number of nationalities & percentage of women employed at ESS 

 
 

The impact of ESS on employment during the Construction Phase extends beyond the Organisation. One 

example is that the ESS IKPs have also had the opportunity to hire new talent to work on their respective In-

Kind Contributions. According to the In-Kind survey, while 44% of IKPs have small teams of 1-9 employees to 

work on ESS In-Kind Contributions, about 15% of the IKPs have large teams of more than 50 employees to 

work on ESS In-Kind Contributions (see  

 

Figure 27 below).  

 

Figure 27: Number of In-Kind Partners with various team sizes working on the ESS In-Kind Contribution (n=32) 
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Number of In-Kind Partners with various team sizes working 
on ESS In-Kind Contributions

1-9 employees 10-19 employees 20-49 employees 50+ employees

- 214 highly qualified people attracted to Sweden from over 45 countries.

- Staff are roughly 40% Swedish, 40% rest of Europe, 20% worldwide

- 32% of staff are female
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Contracts
192 large contracts over 50k€, on average 2-3 tenders per contract
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Supplier Survey (284 respondents) 37% of reported experiencing 
increased overall profitability, and 20% having entered a new market.

Among the 208 non-off-the-shelf survey respondents, 50% reported 
improved technical know-how and many derived other innovation 
benefits.

Increased 
overall 
profitability

36.97%

Entered 
a new
market

20.07%

Established a new R&D team/unit

5.63%
Started a new business unit

5.28%

11

Overall economic benefits
Suppliers to ESS indicate varied economic benefits from  
the partnership, the graph displays the overall results of 
economic benefits reported. 

Overall economic benefits from supplying to ESS.
(Data based on 284 responses collected in ESS Supplier Survey.)

Economic benefits

   Increased overall profitability

   Established a new R&D team/unit

   Started a new business unit

   Entered a new market

France

71%

Denmark

40

20%

20%
%
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42%

23%
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4%

25%
18%
18%

33%

Germany

SpainItaly

40%
20%
40%

80%

20%

20%

Switzerland

33%
17%
60%

17%

UK

18%

23%

78%

Economic benefits enjoyed by ESS suppliers show different patterns, including increased 
profitability, establishing new R&D, starting new business units, and entering new markets.  

Economic benefit derived from supplying to ESS by responding Member Countries
(Data based on responses collected in ESS Supplier Survey. Member Countries with less  
than 5 responses are excluded from the graphs.)
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Innovation impact

JOHN WOMERSLEY 18

36-40% of contracts were for new or 
innovative products or services

Increased 
overall 
profitability

36.97%

Entered 
a new
market

20.07%

Established a new R&D team/unit

5.63%
Started a new business unit

5.28%

11

Overall economic benefits
Suppliers to ESS indicate varied economic benefits from  
the partnership, the graph displays the overall results of 
economic benefits reported. 

Overall economic benefits from supplying to ESS.
(Data based on 284 responses collected in ESS Supplier Survey.)
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Economic benefits enjoyed by ESS suppliers show different patterns, including increased 
profitability, establishing new R&D, starting new business units, and entering new markets.  

Economic benefit derived from supplying to ESS by responding Member Countries
(Data based on responses collected in ESS Supplier Survey. Member Countries with less  
than 5 responses are excluded from the graphs.)

And the benefits were spread widely across 
all ESS member states
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In-kind contributions

19

• Significant technical workpackages
procured or constructed in partner 
countries rather than centrally
– partner holds and manages the risk

• A project management challenge… but a political 
necessity
– Exploits strengths of national laboratories in 

partner countries 
– Spreads the economic benefit and avoids situation 

where the host region benefits from everyone 
else’s investments

– ESS: contributions are 70% in kind for non-hosts, 
35% overall, just about manageable

– Host countries pay all in cash
– ITER: 90% in kind, close to unmanageable

Host contributions and 
host benefits

In-kind partner contributions 
and in-kind partner benefits



ESS in-kind partner institutes
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In-Kind Partner institutes 
A total of 33 In-Kind Partners (IKPs) have joined the ESS project throughout the 
2013-2018 period. The first In-Kind Agreements were signed in 2015. Since then, 
by the end of 2018, the In-Kind Partners have signed a total of 22 In-Kind Agreements, 
with six In-Kind Agreements in preparation. 

Sweden and Denmark do not have In-Kind Partners, though, institutes from the Host 
Countries are making contributions via Collaboration Agreements in the spirit of In-Kind

36.54%

innovation
level

36.54%

11.54%

15.38%

Off-the-shelf products technologies and/or services

Minimal changes to off-the-shelf products, technologies and/or services

Highly costomized, technologies and/or services

Newand advanced products, technologies and/or services

Innovation level
The In-Kind Partners have recognised high levels of innovation in 
their respective contributions.  The diagram shows that nearly three 
quarters of their contributions require either highly customised 
technologies and/or services, or new and advanced products, 
technologies and/or services.

Innovation level of In-Kind Contributions 
(Data based on 27 responses collected in  
the ESS In-Kind Partner Survey.)

A total of 84 Technical Annexes have been approved by the end of 2018. 
A further 41 Technical Annexes have been endorsed, with the approval 
pending signature of the associated In-Kind Agreement. 

Technical Annexes by Member Country
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Technical Annexes 

 Off-the-shelf products technologies and/or services

 Minimal changes to off-the-shelf products,  
        technologies and/or services

 Highly customised, technologies and/or services

 New and advanced products, technologies and/or services

33 institutes 
located in all the non-host member countries

Inauguration of the ESS ion source - an in-kind contribution from 
Italy, with HM the King of Sweden and HE the President of the 
Italian Republic



In-kind contributions from ESS members
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In-kind survey (27 respondents) nearly three quarters of the 
In-Kind contributions require either highly customised or new 
and advanced products, technologies, or services.
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A total of 84 Technical Annexes have been approved by the end of 2018. 
A further 41 Technical Annexes have been endorsed, with the approval 
pending signature of the associated In-Kind Agreement. 
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Economic benefit to the host country
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Something we haven’t emphasised too much – there are still huge benefits to Sweden and local region.  
Over 80% of commercial contracts (66% of high value) to Swedish suppliers.  
Includes 520M€ construction contract to Skanska. 

Recognised in part by Sweden’s paying a large 
fraction of the total construction cost 
(37.5% = 645M€) and all in cash rather than in-kind 

Member
Countries

number 
of high
value 
contracts

Total 
volume 
in M€

Average
contract 
in M€

Sweden 117 599.5 5.12
Denmark 6 0.87 0.14
Czech Rep 1 0.09 0.09
Estonia 4 0 0
France 4 3.42 0. 86
Germany 9 4.78 0.53
Hungary 5 0.72 0.14
Italy 9 1.13 0.13
Norway 0 0 0
Poland 0 0 0
Spain 7 10.08 1.44
Switzerland 2 26.69 13.35
UK 12 6.12 0.51

Number of suppliers per member country:
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Closing remarks
Investment in research capability is essential if we are to 
address the huge challenges facing society and the economy

Large research infrastructures are a key part of the solution

… but as large investments they attract a lot of scrutiny and 
require a robust investment case

ESS offers a good example

• Original investment case has been updated with impact data 
from the first five years of construction
• Start collecting data early
• Collect a wide range of metrics

• Use interviews and surveys to capture impact on supply chain

• We can show that construction of a large facility like ESS has a 
real and positive impact in atttracting a talented workforce
and in driving innovation in the high-tech supply chain
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Thank you
@johnwomersley @essneutron ess.eu


