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Abstract: Large scientific infrastructures are a major focus of progress. They have a big impact on the
economic and social development of their surroundings. Departing from these well-known facts, it is
not trivial to affirm whether the global contribution to Sustainable Development (SD) is higher when
they are built in peripheral and not highly developed provinces instead of capitals and rich areas.
Besides the economic impact on depressed areas, other SD-related parameters like the attachment of
young and skilled people to their homeland, the avoidance of uncontrolled migrations from rural to
dense urban zones, the growth of new focuses of knowledge independent from the lines of research
established in the universities of the capitals, the indirect impact of auxiliary infrastructures and
others must be analyzed. Concerning the next implementation of the “International Fusion Materials
Irradiation Facility—Demo Oriented Neutron Source” (IFMIF-DONES) project in Granada (Spain),
one depressed and tourism-dependent zone, an analysis and comparison with similar infrastructures
were done and presented.

Keywords: sustainable development; global sustainability; scientific infrastructures; Post-COVID-
19 Scenario

1. Introduction

Science and Technology have been acknowledged for a long time as key motors to
foster progress and well-being. However, the way scientific and especially technological
development has been focused has evolved from an absolutely results-oriented philosophy
to a more global perspective including not immediate benefits. The first philosophy lasted
from the Industrial Revolution in the early 19th century until the third quarter of the 20th
century, whereas the new perspective taking Environment and Sustainability as the main
factors has been a constant trend for about 40 years.

Although there has been no single inflection point from the first to the current phi-
losophy, we might be able to find one remarkably important milestone in the so-called
Brundtland Report: “Sustainable development must meet the needs of current generations
without compromising the ability of future generations to meet their own needs” [1].

The recent compilation of the Sustainable Development Goals (SDGs) [2], which
summarizes and attempts to channel the efforts toward a better world, is fully applicable
to the technological development and the infrastructures built to get it. Thus, besides
the expected scientific and technical advances, the actions and projects with a strong
technological background should bring highly qualified employment, investments and
economic prosperity for the territory contributing to the achievements of the SDGs. Table 1
summarizes the SDGs and their official labels.
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Table 1. United Nations Sustainable Development Goals (SDGs) [2].

SDG

1 No Poverty

2 Zero Hunger

3 Good Health and Well-being

4 Quality Education

5 Gender Equality

6 Clean Water and Sanitation

7 Affordable and Clean Energy

8 Decent Work and Economic Growth

9 Industry, Innovation and Infrastructure

10 Reduced Inequality

11 Sustainable Cities and Communities

12 Responsible Consumption and Production

13 Climate Action

14 Life Below Water

15 Life on Land

16 Peace and Justice Strong Institutions

17 Partnerships to Achieve the Goal

In this scenario, it is really important to compile information and foresee the economic
and social consequences of each project in order to support or disregard those decisions
dealing with their implementation and the way to do it, including its location, timetable,
public investment and other factors.

Thus, the role and responsibility of governments and public administrations have
remarkably changed because now it is clearly understood and accepted that [3,4]:

(1) The environmental impacts and the demand for natural resources must be limited.
(2) Productive models must be based on technology allowing sustainable processes.
(3) Sustainable Development requires organizational structures that must be adapted

accordingly.

The so-called “Circular Economy”, more and more deeply implemented in Engineer-
ing processes going from design to decommissioning [5,6], is a good example.

Attending to its significance and dimension (environmental, social and economic) [7],
it could seem that Sustainable Development is a holistic concept, and technology focused
on the SDGs cannot be understood out of a global framework. Certainly, SDGs cannot be
achieved from isolated perspectives, and some transversal branches of Science and Technol-
ogy closely related to them are claiming for global visions [8]. However, it is important to
keep in mind that a global perspective of technology is fully compatible and even necessary
for territorial sustainable development exclusively focused on concrete areas.

This research presents and analyses the situation and potential effects of critical sci-
entific and technological infrastructures on their near geographical framework from the
perspective of Global Sustainability and SDGs. The particular case of the “International
Fusion Materials Irradiation Facility—Demo Oriented Neutron Source” (IFMIF-DONES)
is taken as an example and guide. Besides the main target of this project, that is, provid-
ing some key milestones from other perspectives parallel to the path toward clean and
almost unlimited energy from nuclear fusion, it seeks to contribute to sustainable regional
development in the abovementioned wide contexts of the Brundtland Report and SDGs
(see Figure 1).
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Figure 1. “International Fusion Materials Irradiation Facility—Demo Oriented Neutron Source” 
(IFMIF-DONES) from a global and territorial perspective. Sustainable energy economically and 
socially viable attending territorial necessities. 

The next section will briefly present the IFMIF-DONES project and its objectives. 

2. IFMIF-DONES: The Key Milestone toward the Use of Fusion Energy 
2.1. The Situation with Nuclear Power 

The energy inside the matter can be obtained by breaking heavy and unstable nuclei 
like Uranium-235 of Plutonium-239 (nuclear fission) or by fusing light nuclei like hydro-
gen into heavier ones (nuclear fusion). The fundamentals of both, fission and fusion, are 
not complex and have been understood since the 1930s. However, the technology to actu-
ally obtain energy from the nuclei is extremely complex. In the case of fission, big and 
complex centers have been built since the 1940s, and it is nowadays an essential energy 
source. In Spain, 20% of the produced energy is achieved with just seven reactors that 
started to work between 1983 and 1988 [9]. This 20% is not enough and additional energy 
from nuclear origin must be bought from other countries. However, nuclear fusion is a 
technical challenge, and its control to produce useful energy is still far away. This is a 
problem because, whilst fission requires the use, management and storage of hazardous 
materials, fusion is expected to be a cleaner, safer and much more efficient source of en-
ergy. 

In this general framework where mankind needs more and more energy to ensure 
economic growth and resources for everyone without harming the environment, both the 
scientific community and governments around the world are working hard to control nu-
clear fusion and thus profit from its huge benefits. 

As mentioned above, the control of fusion is very difficult from a technical point of 
view. There are two main limitations: (1) fusing light elements requires working in ex-
treme conditions around 100 million °C; and (2) the neutrons arising from the nuclear 
reaction are extremely difficult to control, and they would quickly damage the whole in-
stallation. 

Figure 1. “International Fusion Materials Irradiation Facility—Demo Oriented Neutron Source”
(IFMIF-DONES) from a global and territorial perspective. Sustainable energy economically and
socially viable attending territorial necessities.

The next section will briefly present the IFMIF-DONES project and its objectives.

2. IFMIF-DONES: The Key Milestone toward the Use of Fusion Energy
2.1. The Situation with Nuclear Power

The energy inside the matter can be obtained by breaking heavy and unstable nuclei
like Uranium-235 of Plutonium-239 (nuclear fission) or by fusing light nuclei like hydrogen
into heavier ones (nuclear fusion). The fundamentals of both, fission and fusion, are not
complex and have been understood since the 1930s. However, the technology to actually
obtain energy from the nuclei is extremely complex. In the case of fission, big and complex
centers have been built since the 1940s, and it is nowadays an essential energy source.
In Spain, 20% of the produced energy is achieved with just seven reactors that started
to work between 1983 and 1988 [9]. This 20% is not enough and additional energy from
nuclear origin must be bought from other countries. However, nuclear fusion is a technical
challenge, and its control to produce useful energy is still far away. This is a problem
because, whilst fission requires the use, management and storage of hazardous materials,
fusion is expected to be a cleaner, safer and much more efficient source of energy.

In this general framework where mankind needs more and more energy to ensure
economic growth and resources for everyone without harming the environment, both
the scientific community and governments around the world are working hard to control
nuclear fusion and thus profit from its huge benefits.

As mentioned above, the control of fusion is very difficult from a technical point of
view. There are two main limitations: (1) fusing light elements requires working in extreme
conditions around 100 million ◦C; and (2) the neutrons arising from the nuclear reaction
are extremely difficult to control, and they would quickly damage the whole installation.

Several experimental installations have tried to demonstrate the feasibility of fusion by
solving the abovementioned problems one way or another. Among them, the “International
Thermonuclear Experimental Reactor” (ITER, www.iter.org) is the most ambitious project
up to date. It is currently under construction in Cadarache (France) and, according to
the official sources of the Project, it is expected to maintain fusion for long periods of
time and test the integrated technologies, materials and physics regimes necessary for the

www.iter.org
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commercial production of fusion-based electricity [10]. The fact that the ITER members are
China, the European Union, India, Japan, Korea, Russia and the United States shows the
high strategic interest of this experimental infrastructure and the geopolitical importance
of fusion control. Figure 2 shows the state of part of the installation in December 2020.

Sustainability 2021, 13, x FOR PEER REVIEW 4 of 13 
 

 

“International Thermonuclear Experimental Reactor” (ITER, www.iter.org) is the most ambitious 
project up to date. It is currently under construction in Cadarache (France) and, according 
to the official sources of the Project, it is expected to maintain fusion for long periods of 
time and test the integrated technologies, materials and physics regimes necessary for the 
commercial production of fusion-based electricity [10]. The fact that the ITER members 
are China, the European Union, India, Japan, Korea, Russia and the United States shows 
the high strategic interest of this experimental infrastructure and the geopolitical 
importance of fusion control. Figure 2 shows the state of part of the installation in 
December 2020. 

 
Figure 2. ITER under construction. Credit © ITER Organization, http://www.iter.org/. 

ITER Organization retains copyright in the pictures and videos. Download and use 
of the image do not amount to a transfer of intellectual property 
(https://www.iter.org/media/www/downloads/av_terms_of_use.pdf). 

In parallel to ITER, the “International Fusion Materials Irradiation Facility—DEMO 
Oriented Neutron Source”, known as IFMIF-DONES (www.ifmifdones.org), is the key to 
solve the second shortcoming from a more specific perspective.  

2.2. IFMIF-DONES: What It Is and How It Will Work 
Although the target of this work is not an exhaustive technical description of IFMIF-

DONES, this section will briefly describe it so that its potential impact can be situated in 
the right framework. 

The target of IFMIF-DONES is to obtain neutrons like those to be produced in real 
fusion reactions without reaching the extremely high temperatures of these reactions. In 
other words, it is an installation where the neutrons that we want to learn how to stop will 
be produced. The study of their effects on different materials will be studied, and the 
materials that support that flux of neutrons in the best way will be selected to build the 
fusion reactors in the future. 

To achieve that key milestone in the race to fusion, IFMIF-DONES will have three 
main parts:  

Figure 2. ITER under construction. Credit © ITER Organization, http://www.iter.org/.

ITER Organization retains copyright in the pictures and videos. Download and use
of the image do not amount to a transfer of intellectual property (https://www.iter.org/
media/www/downloads/av_terms_of_use.pdf).

In parallel to ITER, the “International Fusion Materials Irradiation Facility—DEMO
Oriented Neutron Source”, known as IFMIF-DONES (www.ifmifdones.org), is the key to
solve the second shortcoming from a more specific perspective.

2.2. IFMIF-DONES: What It Is and How It Will Work

Although the target of this work is not an exhaustive technical description of IFMIF-
DONES, this section will briefly describe it so that its potential impact can be situated in
the right framework.

The target of IFMIF-DONES is to obtain neutrons like those to be produced in real
fusion reactions without reaching the extremely high temperatures of these reactions. In
other words, it is an installation where the neutrons that we want to learn how to stop
will be produced. The study of their effects on different materials will be studied, and the
materials that support that flux of neutrons in the best way will be selected to build the
fusion reactors in the future.

To achieve that key milestone in the race to fusion, IFMIF-DONES will have three
main parts:

(1) Particle accelerator, where deuterons (nuclei of hydrogen with one proton and one
neutron) will be accelerated to very high speed. In the second phase, two parallel
accelerators will work simultaneously.

(2) Liquid lithium target, where the accelerated deuterons will impact producing nuclear
reactions whose product are neutrons with the same energy as those created in fusion.

(3) Test module, where different materials will be placed and irradiated with the neutrons.

http://www.iter.org/
https://www.iter.org/media/www/downloads/av_terms_of_use.pdf
https://www.iter.org/media/www/downloads/av_terms_of_use.pdf
www.ifmifdones.org
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2.3. The Situation of IFMIF-DONES: Current Development of the Project

IFMIF-DONES is expected to be installed in Escúzar, a small town in the Province of
Granada (South of Spain). This is a rather economically depressed zone where most people
work in agriculture or low-qualified services.

The project is expected to cost about EUR 700 million, which makes it the largest
scientific infrastructure ever built in Spain. The costs will be funded by the Central
Government of Spain and the Regional Government of Andalusia, the Spanish region
where it will be located. Most of these national funds will come from the European
Regional Development Fund, which finances lots of infrastructures in poorly developed
European countries. Other funds will come from organizations like EUROfusion and other
European programs.

In the first phase, already running in November 2020, the first budget of EUR 32.6 mil-
lion has been transferred to the main implementing institutions of IFMIF-DONES: CIEMAT
(Centro de Investigaciones Energéticas, Medioambientales y Tecnológicas) and the Uni-
versity of Granada, both in Spain. These EUR 32.6 million are being used to start the
construction and launch the first actions. In addition, EUR 4 million more have been
provided by the European Strategy Forum on Research Infrastructures (ESFRI) in this
first phase.

It is interesting to remark that, together with Escúzar, there were other candidates in
the European Union to host IFMIF-DONES. They were in Poland and Croatia, two countries
whose economic level is lower than the European average. It is also the case in Spain.
Finally, Escúzar was appointed as an EU candidate to host IFMIF-DONES, but the three
potential locations considered by the EU are a good indication of the potential of critical
technological infrastructures as a motor for regional development.

3. Effects of Peripheral Large Scientific Infrastructures on Social and
Territorial Sustainability

Large scientific infrastructures connect with the terms of territorial social responsi-
bility, sustainable development, social and economic sustainability and even education
for sustainability [11]. Thereby, this type of project has impact and potential enough to
contribute to change the territory in which they are inserted, and even far beyond.

According to Torjman [12], “human well-being cannot be sustained without a healthy
environment and is equally unlikely in the absence of a vibrant economy”. In this sense,
the total sum of the investment planned for the first phase of construction and IFMIF-
DONES will have a very positive socioeconomic and environmental impact because its
implementation amounts to EUR 729.57 million, which will be executed over approximately
nine years. Thus, the quality management of large projects is linked to sustainability and
the development of a society and vice versa [13].

There is a growing recognition that sustainability is more than just the “green agenda”,
and it is considered that social practices are increasingly more important [14,15]. Nonethe-
less, integrated approaches to sustainability have failed to examine social sustainability
in adequate detail [16]. For this reason, the scope of this research is the social impact of
IFMIF-DONES and its consequences on the surroundings of the future installation. We
start by defining social sustainability and how the project contributes to it.

There are several definitions of social sustainability with different ranges. From a
wider perspective, the Western Australia Council of Social Services considers that “social
sustainability occurs when the formal and informal processes, systems, structures, and
relationships actively support the capacity of current and future generations to create
healthy and livable communities” [16]. Secondly, social sustainability of a city (territorial
approach) “is defined as development that is compatible with harmonious evolution of civil
society, fostering an environment conducive to the compatible cohabitation of culturally
and socially diverse groups and encouraging social integration, with improvements in
the quality of life for all segments of the population” [17]. Lastly, regarding businesses,
social sustainability is understood more generally as a business that influences individuals’
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or society’s well-being [18,19] or, in other words, a system that meets the expectations of
stakeholders without causing harm to the well-being of society and its members [20]. Here,
the idea of social sustainability is commonly interpreted as the ability to continue to stay in
business through good relations with stakeholders [21].

All these definitions reflect the development that social sustainability covers the
broadest aspects of public and private activities and the effects that they have on employees,
customers, suppliers, investors, and local and global communities, thus protecting all
stakeholders and fairly respecting social diversity [22].

On the other hand, the key to achieving the sustainable development of a territory
(territorial sustainability) is an understanding and modeling of its identity [23,24]. Sustain-
able territorial development can refer to different levels, and in particular to regional and
local or relative to a country, continent or the entire world economy. Many researchers of
social sustainability have focused mainly on urban studies from both academic and policy
perspectives [25,26].

In this work, we review social sustainability from the perspectives of peripheral
development. Ezcúzar and its province, Granada, have quite specific socioeconomic
indicators as shown in the next sections. Therefore, it is necessary to work in this dependent
context due to the influence of the relevance of the project through the perspective of
social and territorial sustainability. Table 2 compares both cities in terms of population
and economy.

Table 2. Comparison between the village of Escúzar and the city of Granada (Province Capital). Source: Instituto de
Estadística y Cartografía de Andalucía 2019 https://www.juntadeandalucia.es/institutodeestadisticaycartografia/sima.

Granada Escúzar

Total population 232,462 791

Population under 20 years old (%) 18.3 17.7

Relative increase in population in
10 years −0.8 −4.7

Public infrastructures 155 schools, 10 libraries, 21 medical
centers, 1 public university. 1 school, 2 nurseries, 1 medical center.

Economy

Wide variety of services: 22,917
businesses with economic activity and
13,406 places to host (tourism). Some

agriculture and industry.

Mainly agriculture. Recently,
some industry.

Rate of unemployment 23.2 23.8

In the next sections, the specific foreseen impact of IFMIF-DONES on the territory and
its contribution to social and territorial sustainability, as well as the duly relationship with
the SDGs, and the interconnection between all are analyzed.

4. The Overall Impact of IFMIF-DONES at Different Levels

The implementation of a scientific infrastructure like IFMIF-DONES, the largest in
Spain ever, has effects at various levels: worldwide, European, national, regional and local.

(1) Global level: Given that the expected output of IFMIF-DONES will be the decision
about the most suitable materials to construct the future fusion reactors, its impact at
the global level will be to permit the development of fusion energy, which is expected
to have a very high efficiency producing energy from non-hazardous fuels.

(2) European Union level: The EU is one of the parts of the Broader Approach with
Japan. This treaty is the framework toward fusion energy, where the EU has put
a large amount of funds over the years. Furthermore, the major part of the funds
financing IFMIF-DONES come from European programs like EUROfusion, ESFRI and,
mainly, the European Regional Development Fund (EFDR). Therefore, the successful

https://www.juntadeandalucia.es/institutodeestadisticaycartografia/sima
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construction and operation of IFMIF-DONES will be a success for the European
scientific policy.

(3) National level: The expected location for IFMIF-DONES is in the South of Spain. The
Spanish Government has managed all the different eventualities in order to success-
fully become the European candidate to host the Project. Furthermore, the Spanish
Government is dedicating a remarkable part of its EFDR to fund IFMIF-DONES,
which demonstrates a clear willingness. In this scenario, the increase in the number
of contracts and the attraction of highly specialized construction and technological
enterprises are a very worthy output of the project for Spain. Furthermore, the rise
of Spanish research centers in important indicators and rankings like Shangai and
others is another attractor and motor for progress.

(4) Regional level: The Regional Government of Andalusia is carrying out the first
investments of the project implementation at 50% with the Central Government. The
origin of these funds is mainly the EFDR with some additional investment from its
own budget. The expected impact will be also financial and scientific, but there is one
particularity: the IFMIF-DONES project can become the needed boost for the shift of
a mainly tourism-based economy to a knowledge-based one.

(5) Local impact: Given the particularities of the territory where IFMIF-DONES is ex-
pected to be built and developed, it is necessary to enter in more details.

The Province of Granada and its surroundings are characterized by:

(1) High dependence on agriculture, tourism, construction and its related areas (hotels,
bars, restaurants, etc.) (REF: Instituto de Estadística y Cartografía de Andalucía.
Explotación de la Encuesta de Población Activa del INE.2020-3er trimestre. Thou-
sands people).

(2) Low rate of industrialization and big companies (industrial production index 90,1 and
yearly variation −14,1).

(3) Big cultural gap between young and older people. Whilst most young people have
studied at a university, most people above 60 have not even got undergraduate for-
mation.

(4) An outstanding university, the fourth largest in Spain, with more than 60,000 students
and 7000 professors, researchers and administrative staff [10]. It is at the top of
Shangai ranking in some disciplines [12]. In addition, there are a few top research
centers mainly linked to the university, but few job opportunities for their graduates.

(5) Few but good hospitals. Some of them at the highest national level in some specialties.
(6) High rates of unemployment (Granada: 108,100 unemployed, unemployment rate

25.94%; Andalusia: 932,300 unemployed, unemployment rate 23.80%).

The consequence of this configuration in the Province of Granada, where IFMIF-
DONES is expected to be built, is a high rate of public/private employees, most of the
employees of private companies working in tourism-related jobs, and a socioeconomic
and cultural framework where the University of Granada is, by far, the main actor. Other
provinces around Granada, like Almería, Jaén or Málaga, have also a big dependence on
tourism, but their industry and/or agriculture has more relative weight.

In this particular territorial framework, the potential territorial yields of IFMIF-
DONES are:

(1) Implementation of new high-technology private companies and stimulation of exist-
ing ones to work as suppliers during construction and operation of the facility.

(2) Stimulation of regional construction companies.
(3) Creation of highly qualified jobs for local graduates and additional jobs of services

for non-graduate local workers currently in unemployment.
(4) Creation of new lines of research complementary to the ones of the University and

the research centers in the area.
(5) Improvement of auxiliary infrastructures.
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In spite of the good perspectives, the desired yields of the installation of IFMIF-DONES
in the Province of Granada is not immediate and, obviously, not direct for these companies
and citizens that are not prepared to offer the needed services. In addition, given that the
vast majority of the contracts will be decided after public concurrence, enterprises and
workers from other parts of Spain and even from all over the world could be hired. Table 3
below shows a schematic analysis of positive, negative and uncertain points regarding the
implementation of IFMIF-DONES in the site of Escúzar.

Table 3. Threats, opportunities, weaknesses and strengths regarding the implementation of IFMIF-DONES in the site
of Escúzar.

THREATS OPPORTUNITIES

- Regulatory changes impacting the installation
- Local reluctance from the side of neighbors
- Low utilization
- Difficulty to find suppliers nearby

- International awareness of the necessity of clean and
sustainable energy

- Compromise of financing from Central and
Regional Governments

- New lines of research for the local University
- Investments in the area (auxiliary infrastructures, etc.)

WEAKNESS STRENGTHS

- Difficulty attracting highly qualified human resources
- Technical difficulties inherent to such complex and

large Project
- High budget demands. Very high budget needed
- Potential high dependence on certain people whose

know-how is essential

- Optimal location of the facility
- The goal of the project is to facilitate the control of clean

and sustainable energy, which is in line with the SDGs
- Application of previous know-how that can be used now
- Possibility of extending the research of IFMIF-DONES to

other sectors like health, communications, etc.

In summary, the yields of the installation of a critical scientific and technological
facility like IFMIF-DONES are expected to be very high, but its contribution to really
sustainable development and the relevant SDGs are not free of risks and uncertainties and
will need big efforts and careful preparation at all the levels.

In the next section, the potential contributions of IFMIF-DONES to the SDGs are
presented and analyzed.

5. The Impact of IFMIF-DONES on Social Sustainability and SDGs

Beyond the impact of IFMIF-DONES from the pure perspective of financial prof-
itability and yields, it is interesting to focus on aspects not frequently included when
studying large scientific and technological infrastructures. In this sense, the analysis from
the perspective of social sustainability is more frequent in other frameworks more related
to actions to eliminate poverty, inequality, etc.

Theoretically, social sustainability as a concept covers broad societal issues [27] and
has various interpretations in different fields [28]. Laureate Amartya and Sen identified
five dimensions in social sustainability—equity, diversity, social cohesion, quality of life
and democracy and governance—which have been considered in determining if a business
or a project is socially sustainable. However, these have been extended in many stud-
ies. It has also been acknowledged that the social dimension of the SDGs needs further
development [15].

In this section it is shown that large scientific and technological infrastructures are an
efficient instrument for social sustainability through their direct impact on specific SDGs,
using Khan’s classification [29]. As it is evident from his table, numerous authors point
toward similar themes as they remain the primary constituents of social sustainability.

Table 5 below summarizes the main impacts.
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Table 4. Impact of IFMIF-DONES implementation on socioeconomic indicators and specific SDGs. Adapted from Khan [29].

Topics on Social
Sustainability

Promotion of Social Sustainability
IFMIF-DONES

Promotion of Sustainable Development
Goals (SDGs)

Human health and
well-being/well-being of generations

The ultimate goal of IFMIF-DONES is to
provide the keys to build fusion reactors
that will produce clean energy, avoiding

the emission of pollutants and
greenhouse gasses and their negative
effects on the health and well-being of

present and future generations.

Goal 3

Basic needs and quality of life

The expected shift from the primary
sector to highly qualified jobs will mean
higher incomes and better heritage in the

economy and better quality of life.

Goals 1, 2, 3, 6, 7 and 8

Social Coherence

IFMIF-DONES is in agreement with the
recent attempt from regional, national
and European levels to transform the

region into a digital
green-economy-based one.

Goals 1, 4, 5 and 10

Social justice and equity Goals 1, 2, 3, 4 and 5

Democratic/engaged government and
democratic society

Human rights

Social inclusion
More opportunities for everyone. Access

to more opportunities for
disadvantaged classes.

Goals 1, 4 and 5

Diversity

The region of Escúzar will pass from a
closed structure formed by several

families (around 700 inhabitants) to a
more heterogeneous one due to the move

of foreign engineers and workers of
the facility.

Goals 5 and 10

Decline of poverty

Social infrastructure
The infrastructures complementary to
IFMIF-DONES (roads, telecom, new

schools) are expected to be remarkable.
Goal 9

Social capital

The social capital of the original
population of Escúzar will be enriched.
More open-minded perspectives of life

and formation will be brought with new
visitors and inhabitants.

Goal 11

Behavioral changes

The shift to a new productive framework
and the arrival of people from other

countries to the region will bring
behavioral changes.

Goals 5, 10, 12 and 13

Preservation of socio-cultural patterns
and practices

The abovementioned changes can in no
way cause the disappearance of the

socio-cultural patterns and practices of
the original population. The necessary

bodies and practices for cultural
preservation must be created

and fostered.

Goals 4, 10 and 11
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Table 5. Impact of IFMIF-DONES implementation on socioeconomic indicators and specific SDGs. Adapted from Khan [29].

Topics on Social
Sustainability

Promotion of Social Sustainability
IFMIF-DONES

Promotion of Sustainable Development
Goals (SDGs)

Participation (including stakeholder
participation)

The local and regional institutions will
have a strong and permanent presence

and participation in all the aspects of the
DONES environment.

Goal 16

Human dignity

Safety and security Better infrastructures, safer roads, etc. Goal 9

Sense of place and belonging

Regional pride of one infrastructure that
will be a key milestone toward nuclear
fusion will undoubtedly reinforce the

sense of place and belonging.

Education and training
More schools and more international

students will be a challenge for education
and training, which will be improved.

Goal 4

Employment
Many workers, qualified and not

qualified, will be needed and hired
during several decades.

Goal 8

Community involvement and
development, community resilience

One of the main targets of the University
of Granada, as an implementing body of
the project, is community involvement.
For this reason, continuous activities to
communicate to the community what is

being done are being carried out.

Goal 16

Fair operating practices

The final target is the decrease in
uncontrolled energy consumption and

emission of hazardous substances.
Therefore, IFMIF-DONES will result in

fair operating practices in industry,
transport and other key activities.

Goals 12, 13, 14 and 15

Capacity for learning

The activities of the University of
Granada result in deeper know-how in

scientific and operational terms based on
continuous retrofit.

Goal 4

No structural obstacles (to health,
influence, competence, impartiality

and meaning-making)

6. Conclusions

Large scientific and technological infrastructures have impacts on many aspects of
human communities. These aspects go from international to territorial levels and also from
economic to social perspectives, including a wide variety of intermediate levels.

These impacts are even greater when the infrastructures have deep implications as
experimental nuclear fusion facilities. The necessity of cleaner, safer and more efficient
energy from the atomic nuclei is a key milestone in the long way to really sustainable
development. The current rate of development requires huge amounts of energy whilst
the worrying situation of the environment, the negative effects on human health and the
lack of more and more natural resources leaves the question of energy as one of the main
challenges for the upcoming decades.

In this framework, the “International Fusion Materials Irradiation Facility—Demo
Oriented Neutron Source” (IFMIF-DONES) is a unique project to test different material
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candidates for the construction of future fusion reactors. In other words, without the results
of IFMIF-DONES, access to fusion energy will be impossible during this century.

Departing from this evidence and trying to enlarge the spectrum of positive effects
at all levels, large projects like IFMIF-DONES should incorporate targets and strategies
beyond the classic social responsibility in order to satisfy the necessities of the territories.
Thus it is essential to create added economic and environmental value whereas, in parallel,
creating social value [29]. This ensures sustainable economic success in the territory.

There is a mutual relationship between territory and project because the project
prospers when the society prospers and vice versa: new enterprises, better houses, schools,
businesses, etc., that equally generate new projects. This is one of the reasons why all
big projects should foster the achievement of the relevant Sustainable Development Goals
(SDGs) in a broad and integral perspective.

In this work, based on the forecasts and current advances in the implementation of
IFMIF-DONES in a rural zone of the South of Spain, we highlighted that, besides the well-
known financial outputs and profits, large scientific and technological infrastructures are an
efficient instrument for social sustainability through their direct impact on specific SDGs.

Furthermore, the asymmetrical social and economic impact of large scientific and
technological infrastructures is also a matter of major concern. Whilst life conditions of
people are not highly improved in big and developed regions, in small peripheral provinces
with low average incomes, the effect on social sustainability, directly contributing to the
achievement of certain SDGs, is very remarkable. Thus, people with a medium-to-high
socioeconomic level and a wide variety of job opportunities may have some improvements
in their conditions, but not great changes. On the other hand, unemployed people without
a high level of studies and/or very limited options to change their jobs can experience big
changes that will be transmitted to the rest of society through their big change in incomes,
way of life and others.

Urban centers could be spaces where the sources of employment are larger than
in rural spaces. As technology develops, the workforce has to be more specialized and
therefore a greater gap will be generated between regions. Therefore, the migration for
years of the rural population toward the cities is narrowing the labor market of these areas
dedicated to agriculture, which is reducing the difference in income and opportunities
between the rural and urban population. Thus, land attachment could also be favored
with this kind of project that produces high returns to the territorial area in which it would
be implanted.

As regards asymmetrical impact, institutions should treat laws and regulations of the
projects as opportunities for improvement, development and sustainability, insisting on
ethical behavior in their interactions with stakeholders [30]. However, trust and collective
action are core topics because sustainability derives from accessible and inclusive processes.
An integrated perspective on sustainability is thus implicated in more effective social
sustainability, which in turn relies upon attention to local contexts and ideas.

Furthermore, the development of a territorial identity seems basic not only for avoid-
ing offshoring risks but also because new implementations require specific characteristics
and demanding rules for service quality in the territory. The regional and local identity
among citizens, politicians and society in general allows an integrated approach to envi-
ronmental and social sustainability that represents an added value when considering the
attraction of future investments.

In summary, besides its important technical implications and its contribution to the
control of fusion energy, IFMIF-DONES is expected to become an engine fostering the
development of a depressed area thus demonstrating some hypotheses and becoming a
great field experiment in social and economic sustainable development.
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