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Preface 

Both the models concerning the future climate evolution and its impacts, as well as the models 

assessing the costs and benefits associated with different mitigation pathways face a high degree 

of uncertainty. There is an urgent need to not only understand the costs, uncertainties  and risks 

associated with climate change  but also the risks, uncertainties , costs and co-effects  related to 

different mitigation pathways  as well as public acceptance (or lack of) of low -carbon 

(technology) options  for implementati on of the pathways . The main aims of TRANSrisk therefore 

are to create a novel assessment framework for analysing costs and benefits of transition 

pathways that will integrate well -established approaches to modelling the costs of resilient, low -

carbon pathways with a wider interdisciplinary approach including risk assessments. In addition , 

TRANSrisk aims to design a decision support tool to help policy makers better understand the 

uncertainties and risks  of mitigation pathways  and enable them to include ris k assessments into 

more robust policy design.   

PROJECT PARTNERS 

No Participant name  Short Name Country code  Partnersõ logos 

1 
Science Technology Policy Research, University 
of Sussex 

SPRU UK 
 

2 Basque Centre for Climate Change BC3 ES 

 

3 Cambridge Econometrics CE UK 
 

4 Energy Research Centre of the Netherlands ECN NL 
 

5 
Swiss Federal Institute of Technology (funded 
by Swiss Govõt) 

ETH Zurich CH 
 

6 Institute for Structural Research  IBS PL  

7 Joint Implementation Network  JIN NL  

8 National Technical University of Athens  NTUA GR 
 

9 Stockholm Environment Institute  SEI SE, KE  

10  University of Graz UniGraz AT 

 

11 University of Piraeus Research Centre UPRC GR 
 

12 Pontifical Catholic University of Chile  CLAPESUC CL 
 

  



 

 
 

 

D3.1: Matrix of TIS for case studies   
 

4 

Table of Contents  

1 EC Summary Requirements ................................ ................................ ..............  5 

1.1 Changes with respect to the DoA ................................ ................................ .  5 

1.2 Dissemination and uptake ................................ ................................ ..........  7 

1.3 Short summary of results ................................ ................................ ...........  7 

1.4 TIS scoping matrix overview ................................ ................................ .......  8 

1.5 Case study scope summaries ................................ ................................ .......  9 

1.6 Evidence of accomplishments ................................ ................................ ....  18 

 

Tables 

Table 1: Confirmed full and limited 15 case studies  ................................ ......................  5 

Table 2 Overview of Socioeconomic sectors and resource base covered for each country case 

study ................................ ................................ ................................ .............  8 

 

Appendices  

Appendix 1: TIS scoping matrix  

Appendix 2: TRANSrisk draft framework 

 

 

 

  



 

 
 

 

D3.1: Matrix of TIS for case studies   
 

5 

1 EC SUMMARY REQUIREMENTS  

1.1  Changes with respect to the DoA  

D3.1 óMatrix of technological innovation systems selected covers 15 cases studiesô consists of 14 

country case studies and 1 global and regional case study. Table 1 indicates the updated case 

studies and the changes with respect to the DoA. 

Table 1: Confirmed full and limited 15 case studies  

 

Country/Region  

 

 

Full  

 

Limited  

 

Changes (Y/N, explanation)  

1. Austria  X   N 

2. Canada  X N 

3. Chile   X N 

4. China  X N 

5. Global & regional overview   X Y - Replaced the Hungarian case study 

6. Greece X  Y ð Changed from a limited to full case study 

7. India   X N 

8. Indonesia   X N 

9. Kenya  X N 

10. Netherlands   X N 

11. Poland X  N 

12. Spain X  N 

13. Sweden  X Y ð Changed from a full to limited case study  

14. Switzerland    N 

15. UK X  N 

             Hungary   Replaced by the global & regional case study  

There are four changes to the country case studies. 

First change: The Hungarian case study has been replaced with another case study area, which 

takes a global and regional perspective (see second change below). UniGraz (leading the Austrian 

case study) initially envisioned that they would work together with a high-level researcher located in 

Hungary to carry out the case study. However, the envisaged contractor is no longer able to commit 

to the initially planned timeframe to assist UniGraz with developing the Hungarian case study. We 

propose that the researcher from Hungary assist UniGraz with the Austrian case study rather then 

developing a separate case study for Hungary, which would require additional efforts from UniGraz. 
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Second change: A global and regional case study will be developed to replace the Hungarian case 

study. This decision was taken after the kick-off meeting discussion (September 23-24, 2015), where 

partners raised the issues of establishing a common contextual understanding for all case studies. As 

a result, the global and regional case study will broadly discuss the macro level context of the energy 

system and introduce global and regional transition pathways and scenarios. The regional case study 

will cover Europe, Africa, Asia, North America and South America. This context description will deliver 

insights on regional and global energy demand, and developments on the supply side regarding 

technology development and costs, as well as relevant policy contexts such as regionally and 

internationally agreed energy and climate policies. This case study would serve as a common starting 

point for all 14 country case studies, as it helps the country case study research teams to understand 

the international context for their case studies and to develop possible futures for low carbon 

transition pathways.  

Third change: The country case in Sweden study, to be carried out by SEI (Swedish partner), will be 

modified from full case study to a limited case study. The changes are primarily due to resource 

constraints since SEI is responsible for three case studies in Sweden, Kenya and Indonesia with a 

total WP3 allocation of 10 work person months. Both SPRU and SEI agreed that stretching the 

resources to produce a full report on Sweden could potentially lead to a lower quality EU case study 

and divert the needed resources from the two developing country case studies..    

Fourth change: The Greek case study was óupgradedô from a limited case study to a full case study, 

as two institutions - UPRC and NTUA - are working on the case study. Working together will enable 

detailed application of the agent-based model BSAM, as well as decision support tools under WP7 for 

both qualitative and quantitative applications. As BSAM is already fully calibrated for the Greek 

energy sector, there is an opportunity for a more detailed analysis of the Greek energy innovation 

system, which justifies a detailed full case study. Moreover, given the Greek economic circumstances, 

a detailed case study analysis enables a closer analysis of the impact of socio-economic context 

changes on the development of the energy sector. 
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1.2  Dissemination and uptake  

This deliverable is an internal ôwork in progressõ document that is intended to feed into the 

development of the country case studies. The Technological Innovation  System (TIS) matrix is a 

scoping exercise that assists partners to narrow  the context studied for their  case studies. 

Establishing the case study scope is also important for identifying stakeholders, wh o are often  

sector specific.   

1.3  Short summary of results  

The TIS Scoping matrix is a exercise that was carried out by all country case study partners with the 

aim t o narrow the area studied as well as to identify potential interactions between the socio-

economic sectors and the natural environment  (resources). The four conventional sectors of the 

circular economy identified are: the energy system, the agriculture and  food system, the buildings 

system, and the transport system. The TRANSrisk project has two additional sectors including the 

service sector (to health, education and tourism) and manufacturing sector to reflect the socio -

economic areas the country case studies intend to cover. The environment is categorised by 

resource areas according to the Roadmap to a Resource Efficient Europe (COM(2011) 5711. There 

are 8 resource classifications: materials and minerals, water, air, land, marine, ecosystems 

(biodiversity), forests and wastes.  

All case studies will explore the energy system as a star ting point.  The inclusion of other socio -

economic sectors and resources enables researchers to explicitly identify interactions that would 

not be typically explored when studying the energy innovation system. The TIS matrix is a simple 

yet systematic process that helps to identify the potential interactions across sectors and help 

researchers to begin t o assess how potential interactions cou ld in turn impact resource uses. This 

analysis is intended to guide researchers towards a cross-sectorial and interdisciplinary approach  

rather then to focus on a conventional sector specific approach. The cross-sectorial approach  is 

necessary for work packages 4 to 7, which explore  synergies and conflicts,  as well as risks and 

uncertainties of various innovative low carbon transition pathways.  

                                            

1 European Commission (EC), 2011. Roadmap to a Resource Efficient Europe COM (2011) 571: Communication from the 

Commission to the European Parliament, the Council, The European Economic and Social Committee and the Committee 
of the regions.  
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1.4  TIS scoping matrix overview  

The TIS scoping matrix is a work in progress document: it  is not intended to be  a concrete 

document setting  a narrow of fixed scope that all case studies must adhere to.  Rather, the matrix 

serves as a guiding document for the case studies and it is anticipated that the scope may change 

to some degree (e.g. become more specific or cover a broader area)  once partners start to carry 

out the case studies and engage with stakeholder s. For instance, given that case study countries 

may have diffe rent starting points in terms of energy and climate vision and policy developments, 

the scope for the case studies may correspondingly differ. However, the TIS scoping matrix 

observes that the main research questions of TRANSrisk, related to uncertainties and risks of low-

carbon pathways, are addressed and answered by all case studies.  

The first TIS scoping matrix was compiled  with the aim  of broadly identifying the area of the low 

emission economy covered in each case study. The matrix has since undergone several iterations  

and the current  version covers the wider  social economy (e.g. health , education) and environment 

resources (resource area), explicit ly drawing  links between human well -being and environmental 

well-being. Table 2 below provides an overview of the soc io-economic areas and resources in each 

case study (a full version with text of the  matrix is included in Appe ndix 1).  

Table 2 Overview of Socioeconomic sectors and resource base covered for each country case stu dy 

 
 Socio-economic systems  Resource base 

Country  Energy 
system*  

Agriculture 
and food 
system 

Buildings 
system 

Trans -
portation  

Service 
(Heath, 
Education, 
Tourism)  

Manu- 
facturing  

Materials 
& 
minerals  

Water  Air  Land Marine  Eco-
systems: 
Bio-
diversity  

Forest  Waste 

Austria                              

Canada                             

Chile         

 

                  

China                             

Greece                              

India                              

Indonesi
a 

                            

Kenya                             

Netherla
nds 

                            

Poland                             

Spain                             

Sweden                             

Switzer -
land  

                            

UK                             

 
*The energy technological innovation system is the starting point for all case studies  

The grey boxes indicate that a potential  interaction  (synergy or conflict)  has been identified  

between the energy sector, which is the main focus of the case study and other socio-economic 

sectors (agriculture, buildings, transportation, service and manufacturing ) as well as across specific 

resource areas(s) in the case studies. For example, the case study for a country can specifically 
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address the potential incineration of waste in cement  plants (energy production) . The possible 

implications are that recycling goals are not met since incineration may be less cost-effective than 

recycling waste. But incineratin g waste reduces the need for burning  coal, which has a net positive 

greenhouse gas impact for the country, etc.  

The identification of potential interactions  is based on preliminary secondary research and 

inferences made within the national/regional context (e.g. current events) . As the project 

progresses, further secondary and primary research ( including stakeholder engagement) will  lead to 

additional insights and the identification of more complex synergies and conflicts .  

All case studies will cover the energy sector  and at least two or more socio -economic sectors. Every 

case study has also identified  materials and minerals as a resources area to study, since energy 

production requires the extraction  and/or use of natural minerals . Due to the limited study on 

coastal regions, only one case study will explore marine resources. However, the majority of  case 

studies have identified potential interactions with five or more resources . The case studies may not 

necessarily carry out an in -depth investigat ion each interaction but acknowl edges the complexity 

across various domains when considering risks and uncertainties .  

1.5   Case study scope summaries  

Introduction  

The case study scope is intended to provide a broad overview of the country (or regional/global)  

context.  Further details on the potential interactions between the socio -economic sectors and 

resources are discussed in the TIS scoping matrix found in Appendix 1. The matrix is a key output of 

this deliverable and will be the main reference in the project for defining the case study scope.  

There is a varied level of detail in each case study scope due to the differences in the research 

ôstarting pointõ for each country case part ner as well as a different starting point for each countryõs 

climate change strategy.  

The difference in the research starting point stems from the level of previous research conducted 

for each case study (e.g. no/limited prior research cond ucted in the cas e study versus case studies 

based on based on previous work). Partners selected either  ônew case studiesõ for the TRANSrisk 

project  or case studies ôbased on previous research workõ (e.g. previous or current r esearch 

projects  or policy -making processes). Case studies based on previous research and processes are 

more advanced in terms of identifying synergies and conflicts  that may arise from decisions about 

low emission pathways (such as positive or negative interactions between sectors due to a low 

emission pathway in one sector . Additionally some country case study partners have developed 

models within their institutions and are aware of how models can be applied while other country 

case study partners do not have modelling expertise . Consequently, some case study scopes are still 

very broad and the interactions between sectors and actors within sectors are not yet well 
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understood, while other case study scope have been narrowed down to a focus on a specific  set of 

topics.  

We are addressing the varied research starting point by closing the knowledge gap  within the 

consortium,  particularly between qualitative and quantitative  methods. We are specifically  

exploring how quantitative and qualitative methods can complement each other under different 

case studies contexts and research circumstances. One example is the modelling introduction 

workshops carried out throughout  October and November 2015 on the 7 models that will be applied 

in the project. The workshops included an open question session where partners could inquire on 

how the models could be applied to specific countr y cases. Based on the workshop, several partners 

(JIN, SEI, SPRU, ECN, CE and UniGraz) have begun developing a case study methodology along with 

a worked example to guide all partners, particular those working on new case studies, in handling 

the iteration between model -based analysis (e.g. baseline determination, exploring possible 

futures, modelling actor intera ctions in case studies) and stakeholder engagement (e.g. integrating 

stakeholder preferences in models, understanding system inefficiencies in markets, etc.). In 

support of that, in early 2016, several workshops on qualitative methods including stakeholder  

engagement, system mapping, and fuzzy cognitive  mapping will be carried out. These workshops 

will be presented along with the case study methodology as the qualitative tools are inexorably 

linked with the case study method.  

The second difference is related to the country context, that is, the countryõs climate change 

strategy. Some countries and regions (e.g. the EU and China) have more ôdeveloped climate change 

strategiesõ and have already established targets or commitments on issues like CO2 reductions.  On 

the other hand, some countries such as Canada, Kenya and Indonesia, do not have concrete climate 

change targets; thus are said to have a ôweak climate change strategyõ. As a result there are 

different starting points for modelling work and different em phases for stakeholder engagement. 

For instance case studies in countries with weak climate change strategies may first need to 

develop a base line (e.g. establishing a carbon budget in terms of GHG emissions expected under 

business-as-usual circumstances) and may require stakeholders to focus on answering the question: 

òWhere do we want to go from hereó? Countries with strong climate change strategies may have 

already established a base line and set targets for the future (e.g. a carbon budget is already 

modelled and decided in policy documents). In these country contexts, stakeholders may want to 

focus on the question: òHow do we want to get there (ôthereõ as already established)?ó We are 

addressing different country contexts by developing a case study met hodology (as discussed above) 

that integrates models (quantitative tools) and stakeholder engagement (qualitative tools) and is 

sufficiently flexible with varied starting point options. There are weekly discussions taking place 

that focus on developing the  method.  

We anticipate that we will develop a draft method by the end of 2015 and that it will be 

continuously refined as we carry out the case studies in 2016. Not only will this methodology 

support the case study analysis, it may also result in an overa rching method that will guide other 

countries not covered by TRANSrisk in formulating low emission pathways with mitigated risks and 

improved assumptions about interactions of pathways with other socio -economic and environmental 
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systems, sectors and stakeholders (see Appendix 2 for the initial draft of the case study framework 

and worked example of Kenya).  

This section below provides a brief summary of the case study scope based on initial discussion with 

case study leaders and preliminary background case study preparation.  While there are variations in 

the specific areas researched for each country, all case studies will explore  risk and uncertainties 

in the energy system and evaluate wider national energy and climate change policy issues . A 

selection of qu antitative models will be applied to each case study to explore  the broader macro  

issues at the national and/or regional level . The case study scopes described below do not 

necessarily indicate the specific models that will be applied (with the exception o f a few case 

studies). We intend to select specific models for each case study once we have developed the case 

study methodology that integrates both qualitative  tools and quantitative models. 

Austria  

This case study will set a focus on the key emitting sector, namely the iron and steel sector, which 

contributes half of the current Austrian industrial CO 2 emissions. This will be done in a European 

context to acknowledge Austriaõs significant iron and steel exports. For the steel industry there is 

limited opportunity to  reduce carbon emissions when remaining on the current production method. 

An electrification of the pig iron (and steel) production could reduce carbon emissions for Austria 

substantially but would involve , for example, financial risk. A less promising pathway, with respect 

to CO2 emission reductions, would be the use of natural gas for reducing the iron ore. Given these 

possible sectorial  transition pathways ( and innovation strategies) , other mitigation effort s have to 

be adapted in order to reach 2050 targets. Another possible transition pathway could include a 

system change, for which steel ( e.g. demanded for buildings and mobility) will be partly or totally 

replaced by advanced materials (e.g. polymers), leaving additional margin for the tr ansition 

pathway for the other sectors. The case study will thus investigate possible innovative strategies 

and transition pathways particularly  in the steel industry in a 'changed' system and mutual impacts 

to other sectors. Within an overall system view (regarding the interdependency of the respective 

sectors) the impacts on the demand and supply of energy (especially renewables) will be modelled 

including an in -depth examination of the energy supply sector (which accounts for 16% of the 

overall CO2 emissions in Austria).  

Canada 

Canada has the second largest oil reserves in the world, most of which primarily exist in the form of 

crude bitumen. The majority of proven reserves are found in oil sands in Western Canada. 

Unproven reserves, however, are expected to be significantly  larger and are likely to reside in 

Albertaõs oil sands. The oil sands production process emits significant GHGs and pollution and this 

has led to damaging environmental and health impacts. The industry has been making effor ts to 

address the problem by developing new technologies to cut GHGs but environmental degradation 

persists and clear links are not yet made between oil sand production and health impacts . The case 

study will explore both the broader environmental impacts of the oil sand production as well as the 

environmental, economic and social impacts on the Native (First Nations) population who live on 
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land where the major ity of oil sands are situated. The case study intends to explore the complex 

issues of First Nations interests and the vested interests  of oil sand developers by engaging a wide 

range of stakeholders in the study. The case study also hopes to explore enhanced oil recovery 

(EOR) in Albertaõs conventional oil field s. There is substantial potential for using a variety of 

techniques to recover oil from depleting /aging oil wells. One technique involves inject ing pure CO2 

into depleting oil wells to recover light oil . The EOR has potential CO2 reduction benefits  as a 

proportion of the CO2 is permanently sequestered in the process. By exploring conventional and 

non-conventional oil production in Alberta, the case study aims to gain a better understanding of 

how Alberta can meet climate change goals by recognising the current fossil fuel energy system , 

the varied interests of the First Nations population  and helping to identify risks and uncertainties in 

potential low carbon transitions pathways.  

Chile 

The Chilean energy system has three main objectives: (i) to provide energy at competitive prices, 

(ii) to s afeguard the security of energy supplies, and (iii) to develop environmentally sustainable 

forms of energy. Non-Conventional Renewable Energy (NCRE) has an important role in this context 

in meeting the main objectives of the energy system. Additionally, Ch ile has developed a regulatory 

framework to encourage the inclusion of this type of energy in the power grid. Chile has significant 

solar potential, making solar energy the most promising NCRE technology to be implemented. In 

addition, solar storage  is complemented with desalinis ation, a process that removes minerals from 

sea water for industrial and other uses,  that mainly benefits the mining sector in Chile. Several 

financing instruments have been developed to support investment in NCRE in order to impro ve the 

availability of information on generation resources and to assist capacity building for the local 

workforce. As a combination of these factors, solar generation has a lot of potential to be a real 

option in the future generation matrix in Chile.  

China  

Chinaõs dependence on coal is one of its greatest hindrances to clean energy production. In order to 

lower the reliance on coal, China intends to reduce coal consumption by 202 0 by diversifying its 

energy mix. Over the past decade, t he mix of renewable and alternative energy has steadily 

increased to address energy security and environmental issues. The alternative energy se ctor, 

particularly renewable energy , is viewed as a key sector to developing a clean and sustainable 

economy. The case study in China will explore the use of energy with an emphasis on renewable 

energy and energy efficiency in the building sector  (building stock) . The consumption of energy for 

the building sector varies widely across China as there are five  diffe rent climate zones . In severe 

cold and cold zones (northern China), central heating system is available. In the hot summer and 

cold winter zone s (Southern China), households usually use air conditioner for heating and cooling. 

With a rapidly growing economy, energy use and emissions in building sector are increasing in 

China. The case study will explore the driving forces , to include  economic development objectives , 

implementation of  energy conservation policy in the building sector  throughout the different  

climate zones, and (through interactions ) other energy conservation policy in other sectors.  
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Global and regional overview  

This case study will explore the macro and regional energy and climate change challenges at the 

global and regional level s. The energy sector is critical to addressing the climate change challenge 

because it accounts for at least two -thirds of global greenhouse gas emissions (more than 80% of 

global energy consumption is based on fossil fuels). The fight against climate change has become a 

defining feature in energy policy -making, but the implications are daunting: meeting the emission 

goals pledged by countries under the United Nations Framework Convention on Climate Change 

would still leave CO 2 emissions 60% above the level needed to remain on track for just 2ºC of 

warming by 2035. World energy markets continue to be vulnerable to disruptions precipitated by 

events ranging from geo-political strife to natural disasters, while climate change is increasingly 

affecting them too. The I nternational Energy Agency (IEA) identified four key messages for the 

upcoming UN climate negotiations 2: a) to take five key actions, led by energy efficiency and 

renewables, to peak global energy emissions; b) to use the Paris Agreement to drive short -ter m 

actions consistent with long -term emission goals; c) to accelerate energy technology innovation to 

make decarbonisation cheaper and easier; d) to enhance energy security by making the energy 

sector more resilient to climate change impacts. These areas are integrated in a framework that 

aims to accelerat e an energy-related low -carbon transition at the global level. At the regional 

level, the IEA message maintain s a dynamic perspective. Different regional areas face different 

energy-related constrain ts and threats, but also different opportunities, based on their specific 

characteristics, both in terms of access to resources and of economic, industrial, technological and 

social development. Analysing the specific regional features,  specifically in the Europe an Union, 

Africa, Asia as well as North and South America becomes a key step for enabling an effective low-

carbon energy transition in a global and regional perspective.  This case study will be supported by a 

stakeholder consultation, whereby representativ es of international organisations will be consulted 

about their views and preferences for a longer -term climate policy regime.  

Greece 

During the last decade, there has been increasing interest in PV generation in Greece, as a result of 

the high solar irrad iance and high Feed in Tariffs (FITs). However, the Greek photovoltaic sector 

has vastly shrunk in recent years, especially due to the suspension of the licensing process. This 

case study will explore the potential for the PV market (perspectives, energy p rices and their 

effect on investments, financial schemes, etc.), as well as the current policy framework, in order 

to survey the key drivers in the solar power sector (conditions, incentives, policies) towards a 

decarbonized Greek economy by 2050. The existing building stock in Greece, which  has 

predominantly of poor energy performance and is consequently in a need of renovation work 

(42.85% constructed before 1980). This case study will give attention to SSI -I renovation packages - 

                                            

2 International Energy Agency, IEA. (2015). IEA offers four key messages for COP21.Retrieved November 26,2015 from:  
 http:/ /www.iea.org/newsroomandevents/news/2015/november/how -climate -talks-can-enable-a-low-carbon-energy-
sectorñplus-aid-economic-grow.html . 

http://www.iea.org/newsroomandevents/news/2015/november/how-climate-talks-can-enable-a-low-carbon-energy-sector—plus-aid-economic-grow.html
http://www.iea.org/newsroomandevents/news/2015/november/how-climate-talks-can-enable-a-low-carbon-energy-sector—plus-aid-economic-grow.html
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investments in Solar PV systems (S), Solar heating/cooling (S) and Insulation measures (I). In 

Greece, a number of grant programmes for funding energy efficiency interventions in the 

residential sector have been launched so far (e.g. ôExoikonomo katõoikonõ). Moreover, the rooftop 

solar PV installations play an important role, representing 21% of the total solar PV installed 

capacity in Greece. The case study explores pathways towards a low carbon energy system that is 

based on the diffusion of micro -generation and storage (both t hermal and electrical) at the 

residential sector. European relevance  is that th e European Industrial Initiative on electricity grids 

(part of the SET-Planõs roadmaps) calls for engaging the active participation of customers in energy 

markets. To this end, the effect of different pathways for demand management technologies and 

the appropriate market mechanisms will be simulated and assessed.  

India  

Renewables account for about 29% of the power generation in India of which 16% is hydroelectric 

and 13% is wind, solar and other forms (GOI, 2014)3. Due to volatility in water availability, and 

concerns about bio-diversity, the future of hydroelectric power is uncertain. In this situation, the 

government in India is placing high importance to scaling up solar and wi nd energy. The case study 

in India is intended to cover strategies that the actors are implementing to scale up the solar and 

wind energy niches. Since India is a vast country, there may be spatial difference in solar and wind 

potential; therefore, a caref ul analysis of the potential (solar and wind resources) is to be 

undertaken before trying to scale up the niche wind and solar sectors. Although most of the mineral 

and materials for solar and wind power production are available in the country, India impor ts 

panels primarily from China as these components are cheaper than those produced in India. 

Therefore, the trade relation with China is an important determinant of the success of large -scale 

solar projects. In the absence of imports from China, India coul d potentially import from other 

countries or produce the components themselves if deemed economical. However, imports from 

China are competitive and if India imports from other countries, the cost of generating solar power 

may rise. Aside from risks in ext ernal import dependencies, energy grid parity is a significant 

barrier and uncertainty for scaling up renewable energy. The grid in India is not yet equipped to 

simultaneously carry power from thermal sources, solar sources and wind sources. Compatible gri ds 

need be installed before the full -fledged scaling up of the large sized solar and wind power plants.  

Indonesia 

Indonesia set a target for petrol to contain 20% bioethanol content by 2025 in the regulation of 

biofuel usage and trade system released by th e Minister of Energy and Mineral Resources on 29 Aug 

2013. Bioethanol has not been produced at a large scale in Indonesia, despite the availability of 

significant potential feed stocks in the form of crops and crop waste. Two crops with potential for 

bioet hanol production (that are wide -spread and preferable in Indonesia) are sugarcane and rice 

                                            

3 Government of India, GoI (2014): Energy Statistics, Central Statistical Office, Ministry of Statistics and Programme 
Implementation, Government of India.  
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straw and husk, but each have significant barriers that need to be further investigated to inform 

policy design to sustainably meet the bioethanol targets. Sugarcane is the current ideal feed stock 

for bioethanol with first generation technology; however, sugarcane production has been  shrinking 

in recent years. Rice straw and husk, the waste products from paddy production, have huge 

theoretical potential with second generation bio -energy technology, but this depends on the 

deployment and diffusion of these novel technologies, which are  not yet commercially feasible in 

the country. With second generation technology any crop wastes can be used for bioethanol 

production, including cacao which is another cash crop the government of Indonesia has been 

promoting recently. Similarly, biogas ca n be also produced from these wastes. This case study will 

assess the different bioethanol sources and technologies, as well as their potential use for biogas 

production (which uses the same feed stock) and the value chains associated with each from 

producer to consumer. Through the use of scenario analysis, it will examine bioethanol and biogas 

production, supply and use, the associated water and land use issues as well as the implications for 

agriculture and tourism policy objectives. Moreover, the produc tion of bioethanol is likely to be 

affected by climate change and require climate change adaptation measures so this case will also 

consider the synergy between mitigation and adaptation options as co -benefit measures. The case 

study will be informed by a local level analysis of feed stock producers in two regions in Indonesia, 

including sugarcane producers in East Java and rice paddy and cacao farmers in West Bali. 

Kenya 

The Kenya case study will focus on energy access and security objectives in meeting th e country's 

energy needs. This includes: (1) increasing electricity generation capacity (on and off -grid), (2) 

diversifying the electricity mix (geothermal, reduced dependence on fossil fuels) and (3) addressing 

household cooking energy, especially charcoal. The ministries of Finance and Energy are very keen 

to understand how to develop their geothermal sector, with work going on right now to develop a 

Geothermal Centre of Excellence in the country. An innovation systems perspective would shed 

light on how the geothermal sector is becoming a transformative energy technology in Kenya in 

terms of energy transition, jobs, capabilities, etc. Other renewable energy sources with significant 

potential in Kenya, such as solar PV, could contribute to energy needs, bo th on and off -grid. 

Meanwhile, charcoal remains a crucial household cooking fuel. With growth in numbers of urban 

consumers of charcoal, continued unsustainable production and consumption will have adverse 

affects on land use and health. Its economic impor tance is significant, but the value chain is rife 

with corruption and funds a number of armed groups (e.g. Al -Shabaab). Regulation attempts have 

not succeeded well. There is a need to better understand the actors and the system within which 

charcoal sector could be made more sustainable.  

Poland 

More ambitious targets for GHG emission reduction necessitates a shift of the Polish energy mix 

away from coal towards renewables and nuclear power. Since in coming years the energy 

generation sector expects large -scale investments in new power plants in order to meet energy 

demand, the shift could take place comparatively quickly. Whilst this is an opportunity, it also 
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implies a risk of negative lock -in effects if these new investments take place in conventional foss il -

fuel based technologies. However, public debate highlights concerns that the shift of the energy 

mix away from coal would have significant consequences for employment in the mining sector as 

well as the price of energy and employment in energy -intensive sectors. Any energy and climate 

policy is therefore likely to be confronted with lower public acceptance due to the opposition of 

labour and other stakeholders from the endangered sectors (in terms of negative socio -economic 

impacts). Any transition pathw ay must take into account of both the speed of the transition along a 

low-carbon pathway and the employment opportunities in non -energy-intensive, greener sectors to 

compensate for job losses elsewhere. The case study will attempt to analyse the scope of t he 

problem, e.g. by studying what are the estimated impacts of the transition on employment in 

various sectors, as well as explore, in consultation with stakeholders , what policy options can 

soften negative socio-economic effects of the structural change. The key will be to identify what 

sectors can accommodate workers who lost their job as a result of structural shift.  

Spain 

This case study focuses on the renewable energies in the European context, where Spain is a 

leading country in these technologies. Sp ain is recognized internationally (by the IEA) as a good 

example of wind promotion and as a bad example on solar PV development. First, the case study 

will analyse renewable energy promotion in Spain during the past decades. Second, and considering 

that re cently the European Commission has approved the 2030 energy-climate package with no 

national binding targets for renewables for Member States, but with a 27% target for the whole EU -

27, the case study will analyse the implications of the renewable policies  in Spain. Third, and 

finally, the case study analyses how renewable promotion will compete, within the context of 

Spain, for land and can affect (or not) other important land products such as food and biofuels.  

Sweden 

One of Swedenõs long-term goals of it s energy policy is a fossil fuel -independent vehicle fleet by 

2030. This includes passenger as well as freight transport. This is an ambitious goal for several 

reasons: Sweden is a big country with high demand for long -distance transport; lower population 

densities make rail freight less viable than in other European countries; and Sweden is a very 

export dependent country with industries often high up the value chain (and hence in need supply 

of goods). It is generally accepted that the biggest challenge o f the goal is freight transport and 

therefore this cases study focuses on the transition of the Swedish road freight transport system. 

The research will be focused on three aspects of the transition: energy supply technologies (e.g. 

biofuels, eHighways, batteries), innovation and energy policy (acknowledging the fact that Sweden 

has two large truck companies with a global reach and significant R&D programs) and associated 

social and environmental risks. The research questions will be defined in collaboratio n with 

TRANSrisk modellers. Since the work is explicitly futures -oriented the case study also includes 

consideration of the development of future freight transport needs, including aspects of other 

modes of transport (sea, rail, air etc.) and possible shif ts in the volume and patterns of demand 

(e.g. industries being more and more service -oriented, local circular economy etc.)   
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Switzerland  

Switzerland currently generates 30% of its electricity from nuclear energy, but intends to 

decommission its three nucl ear power plants within one generation and transition to renewable 

energy. Switzerland has the option of importing energy from renewable energy sources like North 

Sea wind or North African solar, or could use domestic renewables by developing its PV potent ial, 

using wind power, and further expanding its use of small hydropower. However, the Swiss wind 

resource seems to be quite small, and most of the countyõs hydro power potential has already been 

tapped. The case study will apply the Calliope model (1 of t he seven models applied in TRANSrisk) 

to assess the impacts of renewables on the electricity system, and in particular explore how the 

grid can address the intermittency of solar (and potentially, imported wind). The stakeholder 

engagement in the case study will focus on stakeholders in the solar and small hydro sector, 

including project developers, governmental actors and NGOs, to learn about their experiences, so 

that these can be incorporated in the scenario storylines.   

The Netherlands  

The case study will first  focus on the deployment of power -to-gas technology. This technology is 

currently gaining attention in the Netherlands, esp. in the Northern Provinces, using biomass and 

storage technologies. The technology can take multiple forms, such as ôconvertingõ wind power into 

hydrogen or synthetic gas. A benefit of this conversion can be that wind power, which usually only 

addresses electricity demand, can also be used for meeting heat demand and thus contribute more 

broadly to realising Dutch climate goals . The technology also enables storage of wind power (using 

the above conversion process) for use when energy (electricity and heat) demand is high. The case 

study will explore the potential for this technology, including technical, economic and public 

acceptance requirements. Second, the case study will explore the scope for solar energy in the 

Netherlands. Currently, there is a debate in the country on the scope for solar energy in a 

decarbonised Dutch economy by 2050. According to the Dutch Central Planni ng Office, the role of 

solar can only be modest as the strongest energy demand is during the winter, when least solar 

power is produced. Storage technologies are too expensive to balance that. In their scenarios, 

TRANSrisk partner ECN is more optimistic, assuming a technology development facilitating lower 

cost solar energy production and storage.  

United Kingdom  

This case study will analyse the policy option of investing in nuclear power as a significant part of 

the countryõs energy mix. Within recent years the government has promoted nuclear energy as a 

chosen as a technology to decarbonise the energy system and to secure and diversify the electricity 

supply at an affordable cost. Furthermore, the proposed Hinkley Point C nuclear energy plant 

funded by French and Chinese firms is seen as playing a critical role in replacing retiring nuclear 

power and coal power plants, particularly since there is limited potential for interconnection with 

Continental Europe. The research will explore the main debates associa ted with the nuclear energy 

in the UK and issues relevant to the controversial nature of nuclear technology including public 

acceptance, political interests, the investment environment, proliferation issues, and resources use 
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(e.g. minerals required, water  abstraction and land contamination). The case study will also 

explore the implications of energy security and supply access to uranium, ôknownõ and ôunknownõ 

economic costs of nuclear power production, decommissioning and waste handling, as well as the 

potential impact on the environment and society including safety issues related to nuclear waste 

storage and treatment.  

1.6  Evidence of accomplishment s 

The TIS matrix attached in Appendix 1 is the key output of the case study scoping exercise. The 

matrix provide s a broad overview of the socio -economic sectors and resources covered and allows 

SPRU, the WP case study leader to assess if a sufficient range or sectors and resource areas are 

covered in order to allow for comparability across case studies. The TIS matr ix is uploaded on to 

the internal partner website and all partners can access the document and make changes as 

necessary throughout the duration of the project.  
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Appendix  1: TIS scoping matrix  

The full T echnological Innovation System (TIS) Scoping matrix is included in the next page for all 15 

case studies. 
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Table A: Technological Innovation System  Scoping Matrix: coverage of socioeconomic sectors and resources  

 Socio-economic sectors  Resources 
Country  Energy 

system* 
Agriculture 
and food 
system 

Buildings 
system 

Transportati
on 

Service 
(Heath, 
Education, 
Tourism)  

Manufacturing  Materials & 
minerals  

Water  Air  Land Marine  Ecosystems: 
Biodiversity  

Forest Waste 

Austria  Energy 
supply and 
demand  

Energy 
supply and 
demand for 
agriculture 

Focus on 
private 
buildings 
(heating, 
cooling and 
insulation 
using 
renewables) 

Focus on 
passenger 
transport 
(electricity 
from 
renewables; 
energy 
efficiency) 

  Energy supply 
and demand for 
manufacturing  

Focus on iron 
& steel 

Iron ore, 
fossil fuels, 
rare earth 
elements for 
PV 

Cooling and 
power 
generation 

    Land 
consumption 

Wooden 
components 
for buildings, 
insulation, 
biomass 

Combustion 
for heating, 
cogeneration, 
insulation 

Canada Fossil fuels 
sector with a 
focus on oil 
sands; 
conventional 
and enhanced 
oil recovery 
in Alberta 

Impact on 
local food 
sources 
(indigenous 
way of life); 
impact on 
agriculture 
land in 
Alberta 

    Health and 
education 
impacts on 
the general 
& 
indigenous 
population; 
auxiliary 
service and 
manufactur
ing to 
support oils 
sands 

Auxiliary 
service and 
manufacturing 
to support oils 
sands 

Enhanced oil 
recovery- 
increasing 
efficiency on 
resource use 

Water 
extraction for 
oil sand 
production 
and enhanced 
oil recovery 

Air pollution 
from oil sand 
production 

 Land use and 
reclamation 
for oil sands 
and enhanced 
oil recovery  

  Oil sands & 
biodiversity 
& 
reclamation 

  Waste 
treatment of 
tailing ponds 
and waste 
producer 
from 
enhanced oil 
recover 

Chile Solar PV, 
Heating - 
Cooling), 
wind, natural 
gas plus solar 
storage and 
desalinization 
of sea water 

  Solar PV, 
Solar Heating 
- Cooling, 
Insulation; 
energy 
efficiency, 
micro-
generation, 
energy 
storage 

  

 

The process of 
solar storage 
and desaliniza-
tion requires 
sea water. 
Desalinization 
provides water 
to some 
processes in 
the mining 
sector 
replacing fresh 
water  

Solar cells are 
imported 
from China, 
Germany and 
Spain.  

Desalinizatio
n leads to 
lower fresh 
water 
abstraction 
for the 
mining sector 

  Solar plants 
in Chile are 
mainly 
located in the 
North side of 
the country. 
Covering 
mainly the 
desert of 
Atacama  

Desalinizatio
n of water 
requires 
abstraction of 
sea water  
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 Socio-economic sectors  Resources 
Country  Energy 

system* 
Agriculture 
and food 
system 

Buildings 
system 

Transportati
on 

Service 
(Heath, 
Education, 
Tourism)  

Manufacturing  Materials & 
minerals  

Water  Air  Land Marine  Ecosystems: 
Biodiversity  

Forest Waste 

China Coal and 
renewable 
energy 

  Heating/cooli
ng in 
buildings 
energy 
conservation 
varies in 
different 
climatic 
zones in 
China 

      Renewable 
energy, coal 
and various 
resource 
bases in 
different 
regions 

  Renewable 
energy, coal; 
use of fossil 
fuel for 
heating and 
cooling and 
impact on air 
quality  

Availability of 
land for large 
scale 
renewables 
and coal 
mining in the 
energy 
system 

    Availability of 
renewable 
energy 
sources for 
heating and 
cooling 

Use of waste 
products for 
heating and 
cooling 

Global & 
regional 
case study 

Regions covered: Europe, Africa, Asia, North America and South America; General energy systems and impact on climate change  
  
  

Greece  Solar PV, 
distributed 
generation, 
and 
distributed 
storage 

Impacts on 
land available 
for 
agriculture, 
with regard 
to PV 
deployment 
and solar 
parks 

Solar heating 
& cooling, 
insulation, 
solar PV on 
rooftops and 
facades of 
residential, 
commercial, 
industrial 
buildings; 
energy 
efficiency, 
micro-
generation, 
energy 
storage 

  Potentially 
explore R&D 
investment in 
solar panels, 
insulation 
technologies, 
heating-
cooling 
technologies 

Manufacturin
g and 
assembly of 
photovoltaic 
panel 
components 
and 
insulation 

Materials 
used in solar 
panels, 
heating/cooli
ng and 
insulation; 
lignite, 
natural gas 

Heating and 
cooling 
systems in 
buildings 

Reductions in 
CO2 
emissions 
and air 
pollution due 
to shift from 
fossil fuels, in 
both energy 
production 
and heating 
and cooling 

Potential 
changes in 
land use, land 
procurement 
for solar 
parks 

      Waste 
management 
of PV heating, 
cooling and 
insulation 
materials at 
the end-of-
life stage; 
potential use 
of waste 
products for 
heating and 
cooling 
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 Socio-economic sectors  Resources 
Country  Energy 

system* 
Agriculture 
and food 
system 

Buildings 
system 

Transportati
on 

Service 
(Heath, 
Education, 
Tourism)  

Manufacturing  Materials & 
minerals  

Water  Air  Land Marine  Ecosystems: 
Biodiversity  

Forest Waste 

India  Focus on 
solar and 
wind 

Impacts on 
land available 
for 
agriculture, 
particularly 
for the large 
scale 
systems; 
impacts on 
local farming 
practices, 
pisciculture, 
etc. 

Solar PV and 
Solar Home 
Systems 
(SHS); micro-
generation; 
smart-grids, 
mini -grids 
and micro-
grids; impacts 
on building 
rules; access 
to electricity 

  Impacts on 
factors 
leading to the 
creation of 
social capital 
in selected 
states - 
health, 
education, 
etc.; ending 
energy 
poverty in the 
rural areas;  

Installation of 
captive 
power plants 
by industries 
using the 
solar and 
wind 
resources 

Most 
minerals and 
materials are 
available in 
India for solar 
and wind 
manufacturin
g but the 
technology is 
mainly 
imported 
from China 

Use of water 
bodies to 
install large 
scale solar 
systems  

Change in the 
ambient air 
quality; 
reduction of 
emission and 
pollution due 
to shift from 
fossil fuels; 
Impacts on 
local 
population 

For large 
installations, 
land 
availability is 
a critical 
issue 

  Impact of 
biodiversity 
for 
installation of 
large scale 
solar and 
wind 
generation 
facilities, the 
character on 
land and 
water bodies  

    

Indonesia  Bioethanol 
and biogas 
production 
technologies 
and fuel 
sources 

First and 
second 
generation 
crops and 
crop waste 
(cocoa husk, 
maize, rice 
husk and 
straw, sugar 
cane) 

  Bioethanol as 
transport fuel 
and the value 
chain from 
producer to 
consumer 

    Crops, 
residues, and 
wastes to 
produce 
bioethanol 
and biogas 

Water use 
associated 
with 
bioethanol 
and biogas 
production 

GHG 
emissions 
associated 
with 
bioethanol 
and biogas  

Land use 
impacts 
associated 
with crops to 
produce 
bioethanol 
and biogas 

  Ecosystem 
impacts 
associated 
with 
bioethanol 
and biogas  

Forest 
impacts from 
bioethanol 
and biogas 

Waste 
products 
from 
bioethanol 
and biogas 
production 
processes, 
including 
associated 
with crops 

Kenya Energy 
security and 
access: 1) 
increasing 
electricity 
generation 
capacity (on 
and off-grid), 
2) 
diversifying 
the electricity 
mix 
(geothermal, 
reduced 
dependence 

Charcoal: 
wood from 
forests 
cleared for 
agriculture is 
often used for 
charcoal 
production. 

Solar (rooftop 
PV): policy 
still being 
drawn up for 
net-metering 

  Charcoal and 
wood fuel: 
Use of 
traditional 
fuels, (wood 
fuel, charcoal 
and kerosene 
for cooking 
and lighting) 
and impacts 
health. Forest 
degradation 
impacts 
Kenya's 
tourism 

Energy 
security and 
access: 
energy 
supply for 
manufacturin
g is a critical 
issue. The 
Association of 
Manufacturer
s implemen-
ted initiatives 
to increase 
energy 
production 

Geothermal: 
the Rift Valley 
has high 
potential for 
further 
exploitation 
in Kenya and 
the region. 
Charcoal and 
wood fuel: 
wood from 
forests in 
different 
regions 

Geothermal: 
water use as 
process fluid 

Geothermal: 
reduce GHG 
emissions 
due to 
electricity 
production 
from 
geothermal. 
GHG and air 
pollution 
from charcoal 
and wood 
fuels has 
harmful 
effects on 

Charcoal: 
Charcoal 
production is 
often linked 
with land use 
change, as 
forests 
become 
degraded, or 
its production 
is linked with 
clearing of 
land for 
agriculture 

  Charcoal: 
Degradation 
of forests 
from charcoal 
production 
has negative 
impact on 
ecosystem 
services 

Charcoal: 
Charcoal 
production 
leads to 
forest 
degradation. 
Regulation to 
support 
sustainable 
charcoal 
production 
has been 
difficult to 
implement 
due to 

Charcoal: tar 
residues from 
charcoal 
production 
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 Socio-economic sectors  Resources 
Country  Energy 

system* 
Agriculture 
and food 
system 

Buildings 
system 

Transportati
on 

Service 
(Heath, 
Education, 
Tourism)  

Manufacturing  Materials & 
minerals  

Water  Air  Land Marine  Ecosystems: 
Biodiversity  

Forest Waste 

on fossil 
fuels) and 3) 
household 
cooking 
energy, 
especially 
charcoal 

industry. and improve 
energy 
efficiency 

health and on 
the climate 

corruption 
and vested 
interests 

Netherlan
ds 

Power to gas 
and solar 

  Power to gas Power-to-gas 
can lead to 
production of 
hydrogen or 
synthetic gas, 
which can be 
used in 
engines 

  Energy 
production, 
power-to-gas 
technologies 
and spare 
parts. 

Materials to 
produce 
syngas or 
materials to 
produce 
batteries for 
storage of 
energy 

Water is used 
in the power 
to gas to 
produce 
hydrogen 
with oxygen 
as side 
product. 

          Waste 
products 
from 
batteries (for 
hydrogen 
part of 
power-to-
gas) at end of 
life 

Poland Energy 
security: PV, 
wind, lignite, 
and natural 
gas 

Production 
technology in 
agriculture 
and its impact 
on energy use 
and demand 
for labour 

  Technological 
change and 
its impact on 
energy use in 
transport  

Effect of shift 
in sectorial 
composition 
towards 
services on 
aggregate 
energy 
demand 

Material and 
energy 
efficiency 

Projection on 
material 
efficiency and 
access to coal 
resources 

  Use of fossil 
fuels for 
energy 
generation 
and its impact 
on air quality 

Land use for 
coal mining, 
lignite 

        

Spain Solar, wind 
and other 
renewables 

Biofuels and 
interactions 
with food 
system 

Solar (rooftop 
PV)  

Role of 
biofuel in 
decarbonizin
g transport 
sector 

Research and 
development 
investment in 
renewable 
energy 
sectors and 
risk of 
international 
competition 
(China solar 
panels) 

Rapid 
development 
and crash of 
local solar PC 
sector 

Material 
constraints 
for renewable 
energy (i.e. 
solar PV 
materials) 

    Land use for 
solar, wind 
and other 
renewables 

    Solar, wind 
and other 
renewables- 
as a resource 
or 
reforestation 

Wastes for 
biofuels and 
biomass 
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 Socio-economic sectors  Resources 
Country  Energy 

system* 
Agriculture 
and food 
system 

Buildings 
system 

Transportati
on 

Service 
(Heath, 
Education, 
Tourism)  

Manufacturing  Materials & 
minerals  

Water  Air  Land Marine  Ecosystems: 
Biodiversity  

Forest Waste 

Sweden Road freight 
transport, 
and energy 
supply 
(biofuels, 
highways, 
batteries, 
etc.) 

Biodiesel 
(local and 
imported)  

  Road freight 
transport 
demand, 
trucks and 
their energy 
supply 
technologies 

Research and 
development 
employment 
associated 
with truck 
companies 

Manufacture 
of trucks, 
energy 
supply 
technologies 
(e.g. 
batteries) and 
other 
products 
dependent on 
import and 
export 

Materials to 
produce 
biodiesel and 
batteries and 
minerals for 
grid 
electricity 
(e.g. gas, 
uranium) 

Water use 
and pollution 
associated 
with 
biodiesel, 
batteries and 
grid 
electricity 
sources 

Air pollution 
from road 
freight 
transport 
(GHG and 
other 
pollutants) 

Land use and 
pollution 
associated 
with 
biodiesel, 
batteries and 
grid 
electricity 
sources 

  Ecosystem 
damage 
associated 
with use and 
pollution of 
water, air and 
land  

Forest 
damage 
associated 
with land use 
for biodiesel 

Waste 
products 
from 
batteries at 
end of life 
and other 
energy 
supply by-
products 

Switzer -
land  

Solar, hydro, 
nuclear and 
the electricity 
sector 

  Solar PV on 
rooftops and 
facades of 
residential / 
commercial / 
industrial 
buildings 

    Self-supplied 
solar / hydro 
for its role in 
grid stability 
(optional), 
economic 
consequences 
of large scale 
PV 
installation 
efforts 
(optional)  

 Nuclear: 
access to 
uranium 

Nuclear uses 
cooling water 

  Solar use of 
land for PV 
farms 

      Nuclear low, 
medium and 
high level 
waste 

United  
Kingdom  

Nuclear 
power 

    Transport 
infrastructure 
to support 
nuclear 
power plants 

Employment 
& education 
and health 
impacts 

Military 
equipment 

Nuclear: 
access to 
uranium; 
plutonium 
and 
proliferation 
issues 

Nuclear 
power and 
water 
abstraction 
for cooling 

  Nuclear: land 
use and 
reclamation 

      Nuclear low, 
medium and 
high level 
waste 
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Appendix 2 : TRANSrisk draft framework  

The TRANSrisk draft framework is a work in progress and has been developed in collaboration 

with JIN, SEI and SPRU in the month of November 2015 and shared bi-laterally with modelling 

partners, ECN, CE and UniGraz, for their inputs. The framework was recently shared wit h the 

entire consortium (and posted in the inter nal website) during the regular bi -monthly consortium 

calls on November 24, 2015. The framework will continue to be revised with inputs from 

consortium partners. The tables below illustrate some of the discussion  outputs from the  weekly 

brain storming sessions. 

Table B: Initial framework for TRANSrisk case studies  

 

The diagram is compiled by Tim Suljada (SEI) in close collaboration with Wytze van der Gaast, Krisztina 
Szendrei and Jenny Lieu 

  


