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The main focus of this Deliverable D4.7: 

For its successful implementation at the selected site, it is essential that SEEIIST will be established from the bottom 

to the top as a green infrastructure in accordance with all sustainable development requirements valid nowadays in 

the European Union. Due to its specifics (e.g. demanding energy supply and energy management) secure energy 

supply for SEEIIST is a key challenge, as well as the opportunity to develop and integrate advanced smart energy 

solutions into SEEIIST.  

Within this activity, the possibilities for the development and integration of advanced energy solutions have been 

explored. The basic aim was to define a framework how the potential within the SEEIIST as a green infrastructure 

can be achieved, and how to integrate it with the regional potential, capacities and opportunities for introducing a 

smart energy solution as an add-on benefit for the region hosting the SEEIIST. The field of smart energy might 

become a complementary R&D area within the framework of the SEEIIST Green Hub that should become a regional 

key Research Infrastructure supporting regional innovation and competitiveness, but also being a healthy, safe and 

attractive working place.  
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1. Introduction 
 

 

For successful implementation it is essential that SEEIIST as an institution will be established as a not only digital but 

also as a green hub, i.e. being an international research place for development and advancement of sustainable 

technologies being hosted in a green building, i.e. in accordance with all sustainable development requirements of 

the EU in 21th Century.  

Due to its specifics (e.g. demanding energy supply and energy management) the SEEIIST will be a combined thera-

py and research institution that will be with its hadron accelerator on one hand a key environmental and energy 

challenge, but on the other hand as well as the opportunity to develop and integrate advanced smart energy solu-

tions into its planning, designing, building, and operating (and dismantling). Within this project deliverable, the 

basic points and possibilities for the development and integration of advanced energy solutions will be explored.  

The basic aim is to define the potentials to plan the SEEIIST as a green building and a green hub in the field of its 

environmental impacts and low energy consumption, and to explore the regional potentials, capacities and oppor-

tunities in the field of existing tertiary education and research institutions for introducing a smart energy solution as 

an add-on benefit for the region selected to host the SEEIIST Green Hub. The smart energy should become a com-

plementary R&D area in supporting that demanding facilities at a global scale and to be located in an additional 

part of the region.  

The general purpose of this documents is to collect a set of regulations to select the construction site for the pro-

posed SEEIIST Green Hub and for its draft design as green hub, i. e. covering two fields: energy and environment. 

The SEEIIST Green Hub as an entity (site/location, buildings, green areas) should not only be harmonised with EU 

efforts for low-carbon economy and society, but rather more as a lighthouse (not just a mere example of good 

practice) for the implementation of (at least) following international agreements: 

 United Nations Agenda 2030 Sustainable Development Goals 

 United Nations Framework Convention on Climate Change (Paris Agreement 2016) 

 Sendai Framework for Disaster Risk Reduction 2015-2030 

 

     

Figure 1: Selected five Target Actions from 17 Sustainable Development Goals that are within the framework 
of the planned SEEIIST Green Hub. 

Looking at the 17 Sustainable Development Goals, we may select some target actions 

(https://sustainabledevelopment.un.org/topics/sustainabledevelopmentgoals) that are connected to the planned 

SEEIIST Green Hub (Fig. 1) – facts are taken from the Progress Report towards SDGs (ESC, 2019): 

https://sustainabledevelopment.un.org/topics/sustainabledevelopmentgoals
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The probability of dying from any of the four main non-communicable diseases – cardiovascular diseases, cancers, 

chronic respiratory diseases and diabetes – between the ages of 30 and 70 was 18 per cent in 2016. The risk re-

mains markedly higher for men globally, at 21.6 per cent, compared with 15 per cent for women.  

Target 3-4: By 2030, reduce by one third premature mortality from non-communicable diseases through 

prevention and treatment and promote mental health and well-being. 

Indicator 3-4.1: Mortality rate attributed to cardiovascular disease, cancer, diabetes or chronic respirato-

ry disease. 

The renewable energy share of total final energy consumption gradually increased from 16.6 per cent in 2010 to 

17.5 per cent in 2016, though much faster change is required to meet climate goals. Even though the absolute 

level of renewable energy consumption has grown by more than 18 per cent since 2010, only since 2012 has the 

growth of renewables outpaced the growth of total energy consumption.  

Global primary energy intensity (ratio of energy used per unit of GDP) improved from 5.9 in 2010 to 5.1 in 2016, a 

rate of improvement of 2.3 per cent, which is still short of the 2.7 per cent annual rate needed to reach target 3 of 

Sustainable Development Goal 7. 

Target 7-3: By 2030, double the global rate of improvement in energy efficiency. 

Indicator 7-3.1: Energy intensity measured in terms of primary energy and GDP. 

International financial flows to developing countries in support of clean and renewable energy reached $18.6 bil-

lion in 2016, almost doubling from $9.9 billion in 2010. 

Target 7-A: By 2030, enhance international cooperation to facilitate access to clean energy research and 

technology, including renewable energy, energy efficiency and advanced and cleaner fossil-fuel tech-

nology, and promote investment in energy infrastructure and clean energy technology. 

Indicator 7-A.1: International financial flows to developing countries in support of clean energy research 

and development and renewable energy production, including in hybrid systems. 

The proportion of global GDP invested in research and development increased from 1.52 per cent to 1.68 per cent 

from 2000 to 2016, with Europe and Northern America standing at 2.21 per cent of GDP spent on research and 

development and most developing regions falling short of the world average in 2016. 

Target 9-5: Enhance scientific research, upgrade the technological capabilities of industrial sectors in all 

countries, in particular developing countries, including, by 2030, encouraging innovation and substan-

tially increasing the number of research and development workers per 1 million people and public and 

private research and development spending. 

Indicator 9-5.1: Research and development expenditure as a proportion of GDP. 

Indicator 9-5.2: Researchers (in full-time equivalent) per million inhabitants. 

Target 17-6: Enhance North-South, South-South and triangular regional and international cooperation 

on and access to science, technology and innovation and enhance knowledge sharing on mutually 

agreed terms, including through improved coordination among existing mechanisms, in particular at the 

United Nations level, and through a global technology facilitation mechanism. 

Indicator 17-6.1: Number of science and/or technology cooperation agreements and programmes be-

tween countries, by type of cooperation. 
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2. European Union Legal Framework 
 

 

Fighting climate change and making Europe climate-neutral by 2050 is one of the main priorities of the European 

Commission, supported by EU research and innovation actions (see web pages: 

https://ec.europa.eu/commission/presscorner/detail/en/ip_20_17; https://ec.europa.eu/info/research-and-

innovation/strategy/european-green-deal_en). The SEEIIST facility should be part of this EU efforts and a visible 

contribution to the EU’s long-term strategy of achieving carbon neutrality by 2050, as set by the European Com-

mission Green Deal presented on 11 December 2019 with the ambition for Europe to become the world’s first 

climate-neutral continent by 2050 (EC, 2019). The EU Green Deal is a Roadmap to make EU’s economy sustaina-

ble, i.e. to boost the efficient use of resources by moving to a clean, circular economy and to restore biodiversity 

and cut pollution. In order to get EU climate neutral in 2050, the European Commission proposed a European 

Climate Law (EC, 2020b) that will require actions by all sectors of EU economy, including:  

 investing in environmentally-friendly technologies  

 supporting industry to innovate  

 rolling out cleaner, cheaper and healthier forms of private and public transport  

 decarbonising the energy sector  

 ensuring buildings are more energy efficient  

 working with international partners to improve global environmental standards 

The SEEIIST Green Hub is fully aligned with these EU efforts that are set by the following policy areas: 

 Biodiversity - Measures to protect our fragile ecosystem 

 From Farm to Fork - Ways to ensure more sustainable food systems 

 Sustainable agriculture - Sustainability in EU agriculture and rural areas thanks to the common agricul-

tural policy (CAP) 

 Clean energy - Opportunities for alternative, cleaner sources of energy 

 Sustainable industry - Ways to ensure more sustainable, more environmentally-respectful production 

cycles 

 Building and renovating - The need for a cleaner construction sector 

 Sustainable mobility - Promoting more sustainable means of transport 

 Eliminating pollution - Measures to cut pollution rapidly and efficiently 

 Climate action - Making the EU climate neutral by 2050 

In January 2020, The European Commission published a communication detailing the investment pillar of the 

Green Deal strategy: the European Green Deal Investment Plan – known also as Sustainable Europe Investment 

Plan (EC, 2020a). The SEEIIST Green Hub should benefit from these investment plans in the way it should seek 

financing from such funding in its most appropriate form – as the Sustainable Europe Investment Plan is still devel-

oping. 

On 27 May 2020, the European Commission presented its recovery plan from the consequences of the coronavirus 

pandemic (EC, 2020c), including proposals for a new recovery instrument worth €750 billion and a revised EU’s 

2021-2017 Multiannual Financial Framework (MFF). The Commission underlined that the recovery plan will be 

https://ec.europa.eu/commission/presscorner/detail/en/ip_20_17
https://ec.europa.eu/info/research-and-innovation/strategy/european-green-deal_en
https://ec.europa.eu/info/research-and-innovation/strategy/european-green-deal_en
https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal/actions-being-taken-eu/EU-biodiversity-strategy-2030_en
https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal/actions-being-taken-eu/farm-fork_en
https://ec.europa.eu/info/food-farming-fisheries/sustainability
https://ec.europa.eu/commission/presscorner/detail/en/fs_19_6723
https://ec.europa.eu/commission/presscorner/detail/en/fs_19_6724
https://ec.europa.eu/commission/presscorner/detail/en/fs_19_6725
https://ec.europa.eu/commission/presscorner/detail/en/fs_19_6726
https://ec.europa.eu/commission/presscorner/detail/en/fs_19_6729
https://ec.europa.eu/clima/index_en
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closely linked to the European Green Deal, devoting resources to initiatives such as renovation of buildings and 

infrastructure, renewable energy projects, and cleaner transport and logistics. The proposal includes additional 

financing for climate-related instruments such as the Just Transition Fund. Another pillar will be a new standalone 

EU4Health programme that should help improving long-term health outcomes. 

In early June 2020, the European Commission was reinforcing Green-Deal-related research and innovation 

with a dedicated Horizon 2020 call for proposals to be launched in Fall 2020 with a deadline for submitting project 

proposals till the end of January 2021- many aspects in this call are related to energy and sustainable technologies 

to reach carbon neutrality in 2050: 

 Call area 1: Increasing climate ambition: cross-sectoral challenges 

 Call area 2: Clean, affordable and secure energy 

 Call area 3: Industry for a clean and circular economy 

 Call area 4: Energy and resource-efficient buildings 

 Call area 5: Sustainable and smart mobility 

 Call area 6: Farm to Fork 

 Call area 7: Restoring biodiversity and ecosystem services 

 Call area 8: Zero-pollution, toxic-free environment 

 Call area 9: Strengthening our knowledge in support of the European Green Deal 

 Call area 10: Empowering citizens for transition towards a climate neutral, sustainable Europe 

 Call area 11: Accelerating the clean energy transition and access in partnership with Africa 

Additional research and innovation initiatives will be funded under the next EU research and innovation pro-

gramme - Horizon Europe. This is a clear opportunity for the planned SEEIIST Green Hub to get sufficient research 

funding to develop together with the existing tertiary education and research institutions in the region to develop 

into a regional hub of knowledge in the field of sustainable technologies. 

2.1. EU energy and environmental policy 

In 2019, the EU completed a comprehensive update of its energy policy framework to facilitate the transition away 

from fossil fuels towards cleaner energy and to deliver its Paris Agreement commitments for reducing greenhouse 

gas emissions. This step forward was in the form of the Clean energy for all Europeans package (EC, 2016). It con-

sists of 8 legislative acts and in its Governance regulation it requires that EU countries to draft their 10-year Nation-

al Energy & Climate Plans (NECPs) for the period 2021-2030, outlining how they will meet the new 2030 targets 

for renewable energy and for energy efficiency. Most of other new elements from the revised Renewable Energy 

Directive need to be transposed into national laws by Member States by June 31, 2021. 

Buildings are responsible for approximately 40% of energy consumption and 36% of CO2 emissions in the EU, 

making them the single largest energy consumer in Europe. Therefore, improving energy performance in buildings 

together with increased usage of renewable energy and by defining energy efficiency as a key objective in the 

Clean energy for all Europeans package (EC, 2016), will help EU to achieve its energy and climate goals. 

The SEEIIST facility should therefore fulfil the requirements form the following set of EU rules: 

 The original Energy Performance of Buildings Directive (EC, 2002), its update (EC, 2010), the Energy Effi-

ciency Directive (EC, 2012), and the amending Directive on Energy Efficiency (EC, 2018c) and Directive on 

Energy Performance of Buildings (EC, 2018d). 

https://ec.europa.eu/info/research-and-innovation/strategy/european-green-deal/call/climate-ambition-and-impact-cross-cutting-solutions_en
https://ec.europa.eu/info/research-and-innovation/strategy/european-green-deal/call/clean-affordable-and-secure-energy_en
https://ec.europa.eu/info/research-and-innovation/strategy/european-green-deal/call/industry-clean-and-circular-economy_en
https://ec.europa.eu/info/research-and-innovation/strategy/european-green-deal/call/energy-and-resource-efficient-buildings_en
https://ec.europa.eu/info/research-and-innovation/strategy/european-green-deal/call/sustainable-and-smart-mobility_en
https://ec.europa.eu/info/research-and-innovation/strategy/european-green-deal/call/farm-fork_en
https://ec.europa.eu/info/research-and-innovation/strategy/european-green-deal/call/restoring-biodiversity-and-ecosystem-services_en
https://ec.europa.eu/info/research-and-innovation/strategy/european-green-deal/call/zero-pollution-toxic-free-environment_en
https://ec.europa.eu/info/research-and-innovation/strategy/european-green-deal/call/strengthening-knowledge_en
https://ec.europa.eu/info/research-and-innovation/strategy/european-green-deal/call/empowering-citizens-transition_en
https://ec.europa.eu/info/research-and-innovation/strategy/european-green-deal/call/clean-energy-africa-and-mediterranean_en
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 The original Renewable Energy Directive (EC, 2009) and the revised Renewable Energy Directive (EC, 

2018b) 

Under the EU Horizon 2020 programme, three sister Concerted Actions were financed that support the transposi-

tion and implementation of the Energy Efficiency Directive (CA EED), Energy Performance of Buildings Directive (CA 

EPBD), and Renewable Energy Sources Directive (CA RES). 

Concerted Action Energy Performance of Buildings (CA EPBD, 2020a) was an EU Horizon 2020 project running 

from 2015 to 2018, addressing the Energy Performance of Buildings Directive. It aimed to contribute to the reduc-

tion of energy use in European buildings, through the exchange of knowledge and best practices in the field of 

energy efficiency and energy savings between all 28 European Union Member States plus Norway. Many valuable 

outputs of this project used for national policy experts and other stakeholders (also for SEEIIST Institute planning) 

are available in a database on the web (CA EPBD, 2020b). The contents in this database should be updated during 

CA EPBD 2018 – 2022 to reflect recent developments – the last time the web page was updated was on April 15, 

2020. 

Concerted Action Energy Efficiency Directive (CA EED, 2020a) is an EU Horizon 2020 project running from 2017 to 

2021, with the objectives to enhance and to support the sharing of information and experiences between Member 

States plus Norway and the UK from national implementation whilst promoting good practice concepts in activities 

to improve and strengthen Member State implementation of the Energy Efficiency Directive (EED). The work in this 

concerted action is structured around 14 “Expert areas”, covering all requirements of the Energy Efficiency Di-

rective (EED). The wealth of information, such as public reports, presentations and good practice factsheets are 

available on the web (CA EED, 2020b). 

Concerted Action on Renewable Energy Sources Directive (CA RES, 2020a) is an EU Horizon 2020 project running 

in its Phase 3 from 2016 to 2020, aiming at structured, confidential dialogue between national authorities imple-

menting the RES Directive (EC, 2009) and the achievement of national targets via exchange of experience and best 

practices, cross-learning process and developing common approaches among participating EU Member countries 

plus Iceland and Norway. Many valuable outputs of this project from Phase 1 (CA RES I) and Phase 2 (CA RES II) 

can be used for national policy experts and other stakeholders (also for SEEIIST planning) and are available on the 

web (CA RES, 2020b). 

2.2 EU critical infrastructure 

Current international guiding strategies such as the United Nations Sendai Framework for Disaster Risk Reduction, 

the “Making Cities Resilient” campaigns in field of urban disaster resilience, Climate Change Adaptation processes 

such as the Paris Agreement of the IPCC process, or urban planning in the field of UN HABITAT are all intercon-

nected to the topic of (critical) infrastructure.  

The European Council asked in 2004 for the preparation of an overall strategy to protect critical infrastructures - 

the power grid, the transport network and information and communication systems are among the so-called "criti-

cal infrastructures", which are essential to maintain vital societal functions. Damage or destruction of critical infra-

structures by natural disasters, terrorism and criminal activity may have negative consequences for the security of 

the EU and the well-being of its citizens.  

To reduce the vulnerabilities of critical infrastructures, the European Commission has launched the European Pro-

gramme for Critical Infrastructure Protection (EPCIP; https://ec.europa.eu/jrc/en/research-topic/critical-

infrastructure-protection; EC, 2006). This is a package of measures aimed at improving the protection of critical 

infrastructure in Europe, across all EU States and in all relevant sectors of economic activity. The EU initiative on 

Critical Information Infrastructure Protection (CIIP) aims to strengthen the security and resilience of vital Infor-

mation and Communication Technology (ICT) infrastructures. 

https://ec.europa.eu/jrc/en/research-topic/critical-infrastructure-protection
https://ec.europa.eu/jrc/en/research-topic/critical-infrastructure-protection
https://ec.europa.eu/digital-single-market/en/news/policy-critical-information-infrastructure-protection-ciip
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In support of EU efforts to protect critical infrastructures, the JRC coordinates the European Reference Network for 

Critical Infrastructure Protection (ERNCIP, https://erncip-project.jrc.ec.europa.eu/), provides technical support for 

the review of the Directive on European Critical Infrastructures (CD ECI, 2008) and carries out different research 

activities such as the development of methods and tools for international cyber security exercises, the assessment 

of the vulnerability of networked infrastructures in case of extreme space weather events, and the evaluation of the 

resistance of buildings and transport systems against explosions. The Directive on European Critical Infrastructure 

(CD ECI, 2008) determines that the primary and ultimate responsibility for protecting ECIs falls on the Member 

States and the owners/operators of such infrastructures. 

The location of SEEIIST Green Hub should be selected taking the present state of critical infrastructure protection 

on the region to host the hub, especially for infrastructures and facilities for generation and transmission of elec-

tricity in respect of supply energy for the SEEIIST Green Hub. In a case of flood risk and resilience, critical infrastruc-

ture in the region should be considered also to be hit by cascading effects or cascading failures (Fekete, 2019). A 

flood resilience of critical infrastructure (for a case study in the USA see de Bruijn et al., 2019, and in UK see Pant et 

al., 2018) in the region should be considered for all potential regions to host the SEEIIST Green Hub. The EU Flood 

Directive (EC, 2007) should be considered, whereas the preliminary flood risk assessment should not be enough, 

but flood hazard maps and flood risk maps must be available for the potential region to host SEEIIST Green Hub, if 

potential significant flood risk exist in the region. 

The return period of floods to be considered in flood hazard assessment for the potential locations for the SEEIIST 

Green Hub should be low likelihood flood events, such as Q300 (300-hundred-year flood) or PMF. According to 

the US Federal Energy Regulatory Commission (2001), the Probable Maximum Flood (PMF) is the theoretically larg-

est flood resulting from a combination of the most severe meteorological and hydrologic conditions that could 

conceivably occur in a given area. PMF is mainly used as a security assessment for existing dams and other im-

pounding structures, and as a design criterion for proposed similar hydraulic structures, in order to avoid dam fail-

ures and catastrophic floods. It is to be taken into consideration, that a location of the SEEIIST Green Hub will not 

be under the threat of a Probable Maximum Flood (PMF).  

https://erncip-project.jrc.ec.europa.eu/
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2008:345:0075:0082:EN:PDF
https://link.springer.com/referenceworkentry/10.1007%2F978-1-4020-4399-4_276#CR16186
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3. SEEIIST as a Regional 

Competitiveness Hub 
 

 

3.1. Global and Regional Innovation 

The Global Innovation Index 2019 provides detailed metrics about the innovation performance of 129 countries 

and economies around the world (GII, 2019), representing 91.8% of the world’s population and 96.8% of the 

world’s GDP in purchasing power parity (PPP) current international dollars (see Fig. 2). All SEE countries are listed 

with the exemption of Kosovo. 

The overall GII score is the average of two sub-indices. 

 Innovation Input Sub-Index: includes five pillars (Institutions & Human Capital and Research & Infra-

structure & Market Sophistication & Business Sophistication) capturing elements of the national economy 

that enable innovative activities. 

 Innovation Output Sub-Index: includes two pillars (Knowledge and Technology Outputs & Creative 

Outputs) covering results of innovative activities within the economy. 

Each pillar is divided into three sub-pillars, each of which is composed of individual indicators, a total of 80, explor-

ing a broad vision of innovation, including political environment, education, infrastructure and business sophistica-

tion. 

The proposed SEEIIST will have an important contribution as a regional hub for innovation in the selected region, 

and this should be evaluated by looking at the potential of this future investment to incorporate it into existing 

innovation landscape and by its potential contributions for innovation outputs in the regional economy. 

Looking at the report, there is no regional cluster in this SE part of Europe (between Vienna and Istanbul) to come 

among the top 100 World’s largest S&T clusters (GII, 2019; Special Section: Cluster Rankings – Identifying and 

ranking the World’s Largest Science and Technology Clusters; see Fig. S-1.4, p. 77, GII, 2019), based on total share 

in patent filling and scientific publication in Web of Science’s SCI Expanded (by Clarivate Analytics) in the period 

2013-2017. 

The SEEIIST site selection should help to support the following key findings of the Global Innovation Index 2019 

(GII, 2019, pp. xvi-xxxi), namely: 

 “Innovation inputs and outputs are still concentrated un very few economies; a global innovation divide 

persists” – the SEEIIST as a digital and green hub may help to further shift the geography of innovation 

from high-income to middle-income economies (in Europe) as a potential core of a new regional cluster of 

innovative institutions in the field of sustainable technologies with high innovative potential. 

 “Some economies get more return on their innovation investments than others” – the SEEIIST should be 

able to effectively translate innovation inputs into innovation outputs. 

 “Shifting focus from innovation quantity to innovation quality remains a priority” – the SEEIIST should be-

come a regional hub in stimulating innovation quality by its connections to local universities (looking at 

their position on different world university rankings, such as U-MAP, QS University ranking, ARWU), inter-
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nationalization of patented inventions, and the quality of scientific publications (such as h-index of citable 

documents). 

 

Figure 2: Global Innovation Index GII scores and GDP per capita in PPP US$ (bubbles sized by population) (Fig-
ure 1.6 from GII, 2020, p. 16) – ISO-2 codes for SEE countries are as follows: AL – Albania, BA – Bosnia and 
Hercegovina, BG – Bulgaria, GR – Greece, HR – Croatia, HU – Hungary, ME – Montenegro, MK – North Macedo-
nia, RS – Serbia, SI – Slovenia. 

 “Creating healthy lives through medical innovation required more investment in innovation and increased 

diffusion effects” - the 2019 GII theme is Creating Healthy Lives – The Future of Medical Innovation, ex-

ploring the role of medical innovation as it shapes the future of healthcare – the proposed South-East Eu-

ropean International Institute for Sustainable Technologies (SEEIIST) is fully aligned with this key finding as 
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well as fits totally into the promising fields for medical innovation (new scientific breakthroughs, treat-

ments, and cures & organizational and process innovations) and new medical technologies. 

3.2. Global and Regional Competitiveness 

The World Economic Forum (www.weforum.org) annually prepares The Global Competitiveness Reports that are 

designed to help policy-makers, business leaders and other stakeholders to shape their economic strategies in the 

era of the Fourth Industrial Revolution. 

Building on four decades of experience in benchmarking competitiveness, the Global Competitiveness Index maps 

the competitiveness landscape of 141 economies through 103 indicators organized into 12 themes grouped into 4 

overreaching areas: Enabling Environment, Human capital, Markets, and Innovation Ecosystem. Each indicator, 

using a scale from 0 to 100, shows how close an economy is to the ideal state or “frontier” of competitiveness – 

an ideal state where an issue (covered by an indicator) ceases to be a constraint to productivity growth (see Fig. 3).  

The 12 pillars, which cover broad socio-economic elements are grouped into 4 themes: i) Enabling Environment 

(Institutions, Infrastructure, ICT adoption, Macroeconomic stability); ii) Human Capital (Health, Skills); iii) Markets 

(Product market, Labour market, Financial system, Market size); iv) Innovation Ecosystem (Business dynamism, In-

novation capability). 

 

Figure 3: Global Competitiveness Index 4.0 scores in 2019 and Gross National Income (GNI) per capita in US$ 
(Figure 1.2 from WEF, 2019, p. 3). 

http://www.weforum.org/
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To some extent, more competitive economies are better positioned to transition to a low-carbon economy. For 

instance, they typically boast greater innovation capability and are therefore more likely to come up with break-

through green technology. In addition, countries with stronger human capital, better developed infrastructure and 

greater innovation capacity are, on average, more likely to adopt a greener energy mix. But success will depend on 

policy choices ultimately. Here are four areas for policy intervention towards more sustainable growth (WEF, 2019a; 

p. x): 

 Openness and international collaboration. Sustainability issues are a global problem. No country can man-

age environmental challenges with national policies only. It is essential that, even in a context of trade ten-

sions and diminished commitment to international governance systems, countries discuss shared solutions 

to climate change and the transition to a low-footprint global economy. 

 Carbon taxes and subsidies. The prices of carbon-intensive products do not fully reflect their true cost be-

cause of unaccounted externalities and distortions from energy subsidies. Efforts to tax emissions and 

phase out subsidies remain insufficient. Seventy-six percent of emissions are still not subject to carbon 

pricing. Phasing out subsidies to fossil fuels and implementing bolder carbon pricing schemes must be 

paired with measures that minimize the potential social costs of these reforms. Externality-adjusted prices 

could potentially further accelerate the re-allocation of investment towards green projects. 

 Incentives for green R&D. Renewable energy technologies still need to overcome technical limitations that 

prevent them from becoming the main and possibly the sole source of energy in the future. These limita-

tions and the continuous increase in demand explain why fossil fuels still account for about 80% of total 

energy consumption, despite the significant decrease in the cost of electricity production from renewable 

resources. More investments in research are needed to overcome these technical limitations and develop 

new technologies. Tax incentives and/or direct public investments can boost these efforts. 

 Green public procurement. Public procurement can sustain markets for innovative products as well as for 

sustainable products or services. Some countries have already started to introduce environmental stand-

ards in technical specifications, procurement selection and award criteria, and have inserted environmental 

performance clauses into contracts. Despite potential implementation challenges, green public procure-

ment can signal a major policy shift and break from the lock-in effects of status-quo technologies and 

production models. 

We can see that the planned SEEIST Green Hub fits perfectly into the competitive economy of a region to be se-

lected to host this hub that will help to stimulate transition to a low-carbon economy of the region. The indicators 

of the Global Competitiveness Report may help during the selection process of the region to host SEEIIST Green 

Hub in order to fully build upon regional sources and perspectives for such an investment. 

In 2019, the World Economic Forum also publishes the Top 10 Emerging Technologies (WEF, 2019b), among them 

also Utility-Scale Storage of Renewable Energy (such as lithium-ion batteries) as a dispersed solution to large 

pumped-storage hydropower. 

The Institute for Management Development from Lausanne, Switzerland, publishes the IMD World Competitiveness 

Online database as a unique and comprehensive source on the competitiveness of nations (IMD, 2019), currently 

covering 63 countries – from SEE there are the following countries in this database: Austria, Bulgaria, Greece, Hun-

gary, Romania, and Slovenia. It includes time series from the IMD World Competitiveness Yearbook, the leading 

annual report published by IMD since 1989, from the IMD World Talent Ranking and from the IMD World Digital 

Competitiveness Ranking. The strength of their methodology lies in the combination of hard international and 

national statistical data (2/3) and survey data (1/3) plus background data (not used for ranking purposes) obtained 

through their exclusive business executives’ opinion survey. IMD used 330+ criteria, grouped into 4 categories 

covering 5 indicators each: 
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1. Economic Performance: Domestic Economy, International Trade, International Investment, Employment, 

Prices. 

2. Government Efficiency: Public Finance, Tax Policy, Institutional Framework, Business Legislation, societal 

Framework. 

3. Business Efficiency: Productivity & Efficiency, Labour Market, Finance, Management Practices, Attitudes 

and Values. 

4. Infrastructure: Basic Infrastructure, Technological Infrastructure, Scientific Infrastructure (such as Total ex-

penditure on R&D ($ & %), Total expenditure on R&D per capita ($), Total R&D personnel, Total R&D per-

sonnel per capita, Researchers in R&D per capita, …)), Health and Environment (such as Total health ex-

penditure, Total health expenditure per capita, Public expenditure on health (%), Health infrastructure, 

….., Exposure to particle pollution, Renewable energies (%), Environment-related technologies, Sustaina-

ble development, Environmental law, Quality of life), Education (such as Student mobility in-

bound/outbound, English proficiency – TOEFL, University education, Language skills). 

For each of 63 countries also challenges for 2019 are listed, as well as 5 key attractiveness indicators out of a list of 

15 indicators. 

When selecting region where to incorporate the proposed SEEIIST Digital and Green Hub, as many relevant indica-

tors in the region (country) as analysed by IMD in assessing World Competitiveness Index should be taken into 

consideration when ranking possible regions (sites) for SEEIIST Hub. 

3.3. Doing Business and National Competitiveness 

Doing Business 2019 is the 16th in a series of annual reports investigating the regulations that enhance business 

activity and those that constrain it (World bank, 2018a). The report provides quantitative indicators covering 11 

areas of the business environment in 190 economies, covering all SEE countries including Kosovo (World Bank, 

2018b). The goal of the Doing Business series is to provide objective data for use by governments in designing 

sound business regulatory policies and to encourage research on the important dimensions of the regulatory envi-

ronment for firms. 

Doing Business 2019 includes 11 indicator sets that measure aspects of business regulation which are important to 

domestic small and medium-size companies and national competitiveness as shown in Fig. 4: starting a business, 

dealing with construction permits (number of procedures, time in days, cost, building quality control index), getting 

electricity (number of procedures, time in days, cost, reliability of supply and transparency of tariffs index), register-

ing property (number of procedures, time in days, cost, quality of land administration index), getting credit, pro-

tecting minority investors, paying taxes, trading across borders, enforcing contracts, resolving insolvency and labour 

market regulation (the latter are not included in 2019 ranking). For results in the form of country tables see the last 

part of report (World Bank, 2018a). 

The SEEIIST Digital and Green Hub site selection should take into consideration all relevant indicators from the 

Doing Business report, especially those that are relevant for getting a location (dealing with construction permits & 

getting electricity). 
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Figure 4: What is measured in Doing Business? (Figure 1.1 from World Bank, 2019; p.2). 

3.4. Global Resilience of Business Sector 

The FM Global (https://www.fmglobal.com/) is one of the world’s largest agencies for insuring commercial and 

industrial property. It publishes annually the FM Global Resilience Index (FM, 2020), in 2019 a new driver, corporate 

governance, was added to its ranking of 130 countries and territories by the resilience of their business environ-

ments – it is the only tool that gives you the ability to compare risk, examine five-year country trends and learn 

what drives each country’s resilience. The 2020 FM Global Resilience Index is a powerful, strategic decision-making 

tool to help you gain insight into potential enterprise risks within 130 countries and territories, so you can prioritize 

your risk management and investment efforts. This can also be a useful tool to compare regions to be selected to 

locate the planned SEEIIST Green Hub. 

The FM Global Resilience Index is an equally-weighted composite measure of three core resilience factors, each 

factor is comprised of four core drivers:  

 Economic factor: Productivity, Political Risk, Oil Intensity, Urbanization Rate, 

 Risk Quality factor: Exposure to Natural Hazard, Natural Hazard Risk Quality, Fire Risk Quality, Inherent 

Cyber Risk, 

 Supply Chain factor: Control of Corruption, Quality of Infrastructure, Corporate Governance, Supply Chain 

Visibility. 

Scores are bound on a scale of 0 to 100 with 0 representing the lowest resilience and 100 being the highest resili-

ence. The results of the Resilience Index are vividly shown graphically on the web. 

 

 

  

https://www.fmglobal.com/
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4. Sustainable Construction Technologies for 

Designing a Green Hub 
 

 

Green construction can be used interchangeably with green building or sustainable construction. Therefore, 

green construction means the use of resource-efficient and environmentally responsible processes in construc-

tion to ensure lifetime sustainability of the building. Primarily, the sustainability context of building implies build-

ing operations, site design, maintenance, repair, and demolition with the least harm on the environment. 

The process requires close collaboration of the construction engineers, the client and the architects in the en-

tire construction project. The aim is to ensure the building and construction methods are cost-effective, durable 

and reduce the overall effects on the environment and human health with a central focus on efficient use of 

energy and resources, water preservation, improved occupational health, and reducing pollution and wastage. 

There are quite some construction technologies available on the market, such as: Solar power, Biodegradable 

materials, Green insulation, Use of smart appliances, Cool roofs, Sustainable resource sourcing, Low-energy 

house and zero-energy building design, Electrochromic smart glass, Water efficiency technologies, Sustainable 

indoor environment technologies, Self-powered buildings, etc. – just to name few. 

4.1. Green BIM – Sustainable Building Design with Building Information Modeling 

The Building Research Establishment’s Environmental Assessment Method (BREEAM), seen as the first building 

environmental assessment scheme was launched in the early 1990s, there has been a significant rise in the number 

of building environmental assessment schemes that promote sustainable building developments. Nowadays, nu-

merous/various green building rating systems or building environmental assessment tools are established globally to 

evaluate the sustainability of construction projects (Krygiel & Nies, 2008). 

 

 

Figure 5: Sustainable building framework (Fig. 1 from Doan et al., 2017). 

The two terms, Green building and Sustainable building have been used interchangeably but these two terms are 

far from synonymous. Both terms developed, and many definitions exist. Up to date, Green (GRE) buildings em-

brace environmental improvements while Sustainable buildings focus on four main pillars, including environmental 

https://www.conserve-energy-future.com/materials-used-and-principles-green-architecture.php
https://www.conserve-energy-future.com/innovative-ways-to-build-sustainable-house.php
https://www.conserve-energy-future.com/stunning-ways-save-environment-from-destruction.php
https://www.conserve-energy-future.com/staggering-ways-to-stop-water-pollution.php
https://www.conserve-energy-future.com/causes-effects-solutions-to-smog-pollution.php
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(ENV), social (SOC), economic (ECO), and institutional issues (INS) (see Fig. 1). Further pillars will eventually develop, 

such as Culture or others. 

Howe (2010) detailed Green building as using land and energy efficiently, conserving water and other resources, 

improving indoor and outdoor air quality, and increasing the use of recycled and renewable materials. The concept 

of Green building has been continually revised and its definition is commonly accepted as “providing people with 

healthy, applicable, efficient space and natural harmonious architecture with the maximum savings on resources 

(energy, land, water, materials), protection for the environment and reduced pollution throughout its whole lifecy-

cle” (e.g. Kibert, 2016). 

According to Kubba and Ap (2017, p. 63) in their Handbook on Green Building Design and Construction, for a 

building to be “green”, it is necessary to evaluate and consider the application and incorporation of the following 

green building design principles and their integration into the design process: 

1. Sustainable site planning. 

2. Building envelope design should minimize adverse environmental impact. 

3. Building system design: incorporate high-performance/energy-efficient HVAC, lighting, electrical, and wa-

ter-heating systems. Ensure commissioning of systems. 

4. Integration of renewable energy sources such as solar, wind, and alternative energy to generate energy 

onsite. 

5. Water efficiency and waste management. 

6. Use of ecologically sustainable materials and products with high recycled content are rapidly renewable 

and have minimum off gassing of harmful chemicals, etc. 

7. IEQ—maintain indoor air quality and thermal and visual comfort. 
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Table 1: Table 1. Detailed comparison between 5 selected building environmental assessment schemes – 
SBTool 2010 taken as the common basis (Table 2 from Lee, 2013). 

 

 
 

Into more detail, sustainable building design can be assess using different building environmental assessment 

schemes (tools), for the comprehensive overview one could take SBTool 2010, is a second-generation green build-

ing environmental assessment scheme designed to permit customization to reflect regional practices and goals, and 

therefore it is adequate for SEEIIST buildings design in a selected region of EEA. For details on SBTool 2010 and its 

comparison to some other tools see Table 1. 

Wong and Zhou (2015) in their review article on using Green BIM to enhance environmental sustainability over 

building life cycles concluded through a literature research that most green BIM research centres on environmental 

performance at the design and construction stages of building lifecycles, and that only few studies concentrated on 

the development of BIM-based tools for managing environmental performance during the building operation 

maintenance, repair, retrofitting, and demolition stages. 

4.2 EU Standards to be used when designing SEEIST as a green hub 

The European Union has put in place a comprehensive legislative and regulatory framework for the construction 

sector. Health and safety in construction and the free movement of engineering/construction services and products 

are important policy priorities. Concerning the construction activity itself, the focus is on the competitiveness of the 

sector, not least in the field of sustainable construction.  The free movement of products and services is now facili-

tated by the EU-wide implementation of common European technical standards for structural design: the Euro-

codes. 
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The Eurocodes are the result of a long procedure of bringing together and harmonizing the different design tradi-

tions in the EU member states. In the same time, the member states keep exclusive competence and responsibility 

for the levels of safety of works, while the national application of the Eurocodes requires some flexibility. 

The Eurocodes have reached the final stage of national implementation by the EU member states as they are now 

replacing all national standards, providing common technical rules for the design of buildings and other civil engi-

neering works and construction products. Further, they are meant to lead to more uniform levels of safety in con-

struction in Europe. The EN Eurocodes are intended to be used in combination with execution, material, product 

and test standards. This set of standards covers all aspects of construction, namely design rules, material properties, 

execution of structures and special works, specifications for construction products, as well as quality control. 

Nowadays, the second generation of Eurocodes are under development. A more detailed information on 10 Euro-

pean standards (EN 1990 – EN 1999) and their parts can be found on the Joint Research Centre of the European 

Commission (https://eurocodes.jrc.ec.europa.eu/). 

It is thus inevitable not to apply European standards in construction (Eurocodes, 

https://ec.europa.eu/jrc/en/research-topic/standards-construction-eurocodes) in order to secure seven Basic Re-

quirements for construction works: 

1. Mechanical resistance and stability. 

2. Safety in case of fire. 

3. Hygiene, health and the environment. 

4. Safety and accessibility in use. 

5. Protection against noise. 

6. Energy economy and heat retention. 

7. Sustainable use of natural resources. 

when planning and designing SEEIIST hub. 

The SEEIST hub should be treated as a part of critical infrastructure and in line with the Sendai Framework for Dis-

aster Risk Reduction 2015-2030, adequate mechanical resistance and stability in case of earthquakes should be 

achieved. Furthermore, safety in case of not only regular but also rare/extreme floods should be achieved for such 

an important/critical public health and research institution/facility of a regional importance – this should be 

achieved by selecting Probable Maximum Flood (PMF) as the design flood. The recurrence interval of such floods is 

typical of the order of 5,000-10,000 years, and PMF is widely used as design flood for critical infrastructure in en-

ergy sector (nuclear power plants). 

4.3 ISO Standards to be used when designing SEEIST as a Green hub 

Designers, manufacturers, users, owners and other stakeholders in the building and construction sector are increas-

ingly demanding information that enables them to make decisions to address environmental impacts of construc-

tion works. These demands are currently addressed only through various national initiatives applying a variety of 

approaches. It is essential that there is uniformity in the means and methods of expressing environmental product 

declarations (EPDs) using a modular approach, which enables consistent assessment at the construction works 

level. This includes a consistent outline and process for developing the parts of the EPD that are based on basic life 

cycle inventory data, as well as additional information not based on life cycle assessment (LCA). The different inter-

ested parties expect non-biased information that is consistent with the current best practice and understanding. 

https://eurocodes.jrc.ec.europa.eu/
https://ec.europa.eu/jrc/en/research-topic/standards-construction-eurocodes
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International standards about sustainable buildings have been created by Technical Committee ISO/TC 59 Buildings 

and Engineering works, Subcommittee SC 17 Sustainability in buildings and engineering works to implement as-

pects of sustainability in the building sector (https://www.iso.org/committee/322621.html). There is a suite of Inter-

national Standards for sustainability in buildings and civil engineering works in order to help assessing the eco-

friendliness of a building or an infrastructure project. For ISO International Standards you can use the ISO Online 

browsing platform: available at http://www. iso .org/obp. 

 

The methodological basics for sustainability in buildings as a part of construction works are set by: 

 ISO 15392:2019 Sustainability in buildings and civil engineering works — General principles 

 ISO/TS 12720:2014 Sustainability in buildings and civil engineering works — Guidelines on the applica-

tion of the general principles in ISO 15392 

 ISO/TR 21932:2013 Sustainability in buildings and civil engineering works — A review of terminology 

 ISO 6707-3:2017 Buildings and civil engineering works — Vocabulary — Part 3: Sustainability terms 

Standard for buildings is: 

 ISO 21678 Sustainability in buildings and civil engineering works — Indicators and benchmarks — Princi-

ples, requirements and guidelines – under development (under publication) 

 ISO 21929-1:2011 Sustainability in building construction — Sustainability indicators — Part 1: Framework 

for the development of indicators and a core set of indicators for buildings 

 ISO 21931-1:2010, Sustainability in building construction — Framework for methods of assessment of 

the environmental performance of construction works — Part 1: Buildings 

 ISO/WD 21931-1 Sustainability in buildings and civil engineering works — Framework for methods of as-

sessment of the environmental, social and economic performance of construction works as a basis for sus-

tainability assessment — Part 1: Buildings – under development (Working Draft) 

 ISO 20887:2020 Sustainability in buildings and civil engineering works — Design for disassembly and 

adaptability — Principles, requirements and guidance 

 ISO 16745-1:2017 Sustainability in buildings and civil engineering works — Carbon metric of an existing 

building during use stage — Part 1: Calculation, reporting and communication 

 ISO 16745-2:2017 Sustainability in buildings and civil engineering works — Carbon metric of an existing 

building during use stage — Part 2: Verification 

Standard for building products is: 

 ISO/CD 22057: Enabling use of Environmental Product Declarations (EPD) at construction works level using 

building information modelling (BIM) – under development (Committee Draft) 

 ISO 21930:2017 Sustainability in buildings and civil engineering works – Core rules for environmental 

product declarations of construction products and services. 

and the Intended users of this suite of International Standards include (in alphabetical order): builders, certification 

bodies, clients, contractors, designers, developers, facility managers, fund providers, governmental and non-

governmental organizations, insurers, manufacturers, owners, planners, policy makers, promoters, real estate 

agents, regulators, researchers, standards developers, users (tenants, as well as the public), etc. 

ISO 15392:2019 identifies and establishes general principles for the contribution of buildings, civil engineering 

works and other types of construction works (referred to collectively as construction works) to sustainable devel-

https://www.iso.org/committee/322621.html
http://www.iso.org/obp
https://www.iso.org/obp/ui/#iso:std:iso:21929:-1:en
https://www.iso.org/obp/ui/#iso:std:iso:21931:-1:en
https://www.iso.org/obp/ui/#iso:std:iso:21930:en
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opment. It is based on the concept of sustainable development as it applies to the life cycle of construction works, 

from inception to the end-of-life. ISO 15392:2019 is applicable to new and existing construction works, individually 

and collectively, as well as to the materials, products, services and processes related to their life cycle. This docu-

ment does not provide performance levels (benchmarks) that can serve as the basis for sustainability claims. 

ISO/TR 21932:2013 provides a compilation of terms and definitions of concepts related to both the construction 

and use of a building or civil engineering works, and the effect of such construction works on sustainability and 

sustainable development 

ISO 6707-3:2017 establishes preferred terms and definitions for concepts applicable to sustainability and sustaina-

ble development related to buildings and civil engineering works. 

The ISO 21929-1:2011 establishes a core set of indicators to consider in the use and development of sustainability 

indicators for assessing the sustainability performance of new or existing buildings, related to their design, con-

struction, operation, maintenance, refurbishment and end of life. Together, the core set of indicators provides 

measures to express the contribution of a building(s) to sustainability and sustainable development. These indica-

tors represent aspects of buildings that impact on areas of protection related to sustainability and sustainable de-

velopment. The object of consideration in ISO 21929-1:2011 is a building or a group of buildings and the external 

works within the site (curtilage). 

 

ISO 21929-1:2011 in general: 

 adapts general sustainability principles for buildings; 

 includes a framework for developing sustainability indicators for use in the assessment of economic, envi-

ronmental and social impacts of buildings; 

 determines the aspects for consideration when defining a core set of sustainability indicators for buildings; 

 establishes a core set of indicators; 

 describes how to use sustainability indicators; 

 gives rules for establishing a system of indicators. 

and does not give guidelines for the weighting of indicators or the aggregation of assessment results. 

ISO 21931-1:2010 provides a general framework for improving the quality and comparability of methods for as-

sessing the environmental performance of buildings and their related external works. It identifies and describes 

issues to be considered in the development and use of methods of assessment of the environmental performance 

for new or existing buildings related to their design, construction, operation, maintenance and refurbishment, and 

in the deconstruction stages. The object of assessment in ISO 21391-1 is the building and the external works with-

in its site (curtilage). 

ISO 20887:2020 provides an overview of design for disassembly and adaptability (DfD/A) principles and potential 

strategies for integrating these principles into the design process. This document provides information for owners, 

architects, engineers, and product designers and manufacturers to assist in their understanding of potential DfD/A 

options and considerations, and for other parties who are responsible for financing, regulating, constructing, trans-

forming, deconstructing, or demolishing construction works. 

This document is applicable to all types of buildings (e.g. commercial, industrial, institutional, and residential), civil 

engineering works (e.g., dams, bridges, roads, railways, runways, utilities, pipelines) and their constituent parts. It 

can be used for new construction, refurbishment and renovation, and in the design of incremental improvements 

in, or complete redesign of, buildings, building systems, civil engineering works, and their constituent parts. 
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This document also provides guidance on measuring performance regarding each DfD/A principle and related ob-

jectives. 

ISO 16745-1:2017 provides requirements for determining and reporting a carbon metric of an existing building, 

associated with the operation of the building – carbon metric (CM) is a sum of annual greenhouse gas emissions 

and removals, expressed as CO2 equivalents, associated with the use stage of a building. ISO 16745-1:2017 sets 

out methods for the calculation, reporting and communication of a set of carbon metrics for GHG (global green-

house gas) emissions arising from the measured energy use during the operation of an existing building, the meas-

ured user-related energy use, and other relevant GHG emissions and removals. These carbon metrics are separated 

into three measures designated CM1, CM2, and CM3. The carbon metrics CM1 and CM2 are not quantified based 

on life cycle assessment (LCA) methodology. Carbon metric CM3 may include partial quantification based on the 

results of LCA. 

ISO 16745-2:2017 specifies requirements for the verification of a carbon metric calculation for GHG emissions of 

an existing building during the use stage, where the carbon metric calculation is performed in accordance with 

ISO 16745‐1:2017. 

ISO 21930:2017 provides the principles, specifications and requirements to develop an environmental product 

declaration (EPD) for construction products and services, construction elements and integrated technical systems 

used in any type of construction works. 

The ISO suite of standards for sustainability in buildings should apply when designing SEEIST hub as a sustainable 

building. These ISO standards should significantly contribute to reduce climate change and to lower environmental 

impacts attributable to the construction sector and the built environment.  

There are numerous other ISO standards produced by ISO Technical Committees that are of importance when 

designing SEEIIST green hub: 

 ISO/TC 59 SC 13 Organization and digitization of information about buildings and civil engineering works, 

including building information modelling (BIM) (https://www.iso.org/committee/49180.html) that focuses 

on international standardization of information through the whole life cycle of buildings and infrastructure 

across the built environment: 

 to enable interoperability of information; 

 to deliver a structured set of standards, specifications and reports to define, describe, exchange, 

monitor, record and securely handle information, semantics and processes, with links to geospa-

tial and another related built environment information; 

 to enable object-related digital information exchange. 

 ISO/TC 207 SC 5 Lice cycle assessment (https://www.iso.org/committee/54854.html) that focuses on 

standardization in the field of life cycle assessment and related environmental management tools for 

products and organizations. It includes life-cycle based resource efficiency and eco-efficiency assessment, 

and encompasses consideration of a life cycle perspective in the assessment of impacts from the extraction 

of raw materials to the final disposal of waste. 

It is important to perform the Life Cycle Assessment (LCA) to cover all consecutive and interlinked stages in the life 

of the object under construction such as the planned SEEIIST green hub – LCA is a compilation and evaluation of 

the inputs (ISO 14040:2006, 3.21), outputs (ISO 14040:2006, 3.25) and the potential environmental impacts 

(ISO 21931-1:2010, 3.4) of a product system (ISO 14040:2006, 3.28) throughout its life cycle (ISO 14040:2006, 

3.1). For consideration of environmental impacts (ISO 21931-1:2010, 3.4) and environmental aspects 

(ISO 15392:2019, 3.13), the life cycle comprises all stages, from raw material (ISO 14040:2006, 3.15) acquisition or 

generation from natural resources to end-of-life. 

https://www.iso.org/committee/49180.html
https://www.iso.org/committee/54854.html
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5. Concluding remarks 
 

 

For better understanding how to use the collected information in this document, we may in the concluding re-

marks mention an example of a sustainable research infrastructure for Europe that is under construction in 

2020, namely the European Spallation Source (https://europeanspallationsource.se/), a major user facility at 

which researchers from academia and industry will investigate scientific questions using neutron beams at the 

world’s most powerful neutron source, enabling scientific breakthroughs in research related to materials, ener-

gy, health and the environment, and addressing some of the most important societal challenges of our time.  

The ESS is one of the largest science and technology active infrastructure projects in Europe 

(https://europeanspallationsource.se/building-ess) with the budget for construction of 1,843 M EUR. Their ex-

periences and way of planning and designing can be used as a good basis for the SEEIIST Project, also to 

plan it as a Green Hub – of course the SEEIIST will be much more of a regional importance, but nevertheless, 

even being smaller than ESS, it should be planned and designed to be a sustainable green research infrastruc-

ture. 

The European Spallation Source (ESS) is in 2020 under construction in Lund, Sweden, project is completed 

70%. The construction started in 2014, and the user programme is planned for 2023. The ESS facility is being 

built on 74.2-hectare site on the outskirts of Lund, Sweden (the municipality with 100,000+ inhabitants and 

hosting Lund University, est. in 1666). When complete, it will provide a suite of 22 neutron beam instruments to 

the scientific user community, arranged around a spallation neutron target and moderator assembly, fed by a 5 

MW proton accelerator. The facility, including all the instruments, is designed to provide world-leading perfor-

mance, with new and unique instrumental capabilities providing the means to make progress and achieve 

breakthroughs across a broad spectrum of physical and biological sciences (Andersen et al., 2020). 

The scientific and technical vision of EES is fully described in the ESS Technical Design Report (TDR) (Peggs 

et al., 2013). 

As one of the world’s leading Big Science facilities, ESS will include an attractive, safe, and functional environ-

ment within a significant architectural design that will make an impact on the global scale. The technical chal-

lenges of this Building Project can be found on the web (https://europeanspallationsource.se/building-project), 

where facts important for SEEIIST Green Hub are especially the following ones: 

 Site, Architecture & Sustainability (https://europeanspallationsource.se/building-project/site-architecture-

energy), where under sustainability EES is planned to be one of the world’s first sustainable research facili-

ties. One of the major challenges to accomplish this will be the facility’s energy consumption and costs re-

lated to it. ESS's energy concept is the primary tool for realizing this goal. Other sustainability actions in-

clude BREEAM certification of the permanent offices, biodiversity and the sustainable selection of materi-

als. 

 Licensing & Planning (https://europeanspallationsource.se/building-project/licensing-planning) covering 

issues of radiation safety, environmental impact assessment, and building permit. 

 Radiation Protection & Safety (https://europeanspallationsource.se/building-project/radiation-protection-

safety). 

 

The Deliverable D4.7 gives enough information to prepare a detailed selection procedure for the construction site 

of the SEEIIST Green Hub. Many good practices how to plan and design the facility can be found in the ESS Project 

that is still under construction. 

https://europeanspallationsource.se/
https://europeanspallationsource.se/building-ess
https://europeanspallationsource.se/building-project
https://europeanspallationsource.se/building-project/site-architecture-energy
https://europeanspallationsource.se/building-project/site-architecture-energy
https://europeanspallationsource.se/building-project/licensing-planning
https://europeanspallationsource.se/building-project/radiation-protection-safety
https://europeanspallationsource.se/building-project/radiation-protection-safety
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The SEEIIST project built as a Green Hub is an ideal candidate for financing through the EU funds in accordance 

with the European Green Deal Investment Plan respectively Sustainable Europe Investment Plan, i.e. as a building 

project for new research infrastructure to be a key research facility in the selected region, as well as from its focus 

on cancer therapy and advanced smart energy solutions/technologies. 
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