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Summary 
NordMin is a Nordic networking programme focusing on sustainable non-energy raw materials. The 
programme corresponds to one of the priorities of the Swedish presidency of the Nordic Council of 
Ministers (NCM) in 2013. The NCM launched the programme the same year. The network convenes 
HEIs, research institutes, companies and other key actors that are connected to the Nordic mining and 
mineral industry. The programme aims to increase sustainability in the Nordic mining and mineral 
sector in terms of resource efficiency and environmental and societal impact.  
This report includes the final evaluation of the programme. The evaluation covers the programme 
period January 2013 to October 2016 and aims to substantiate the results and impact of the NordMin 
core activities, the efficiency of the administration, the relevance and fulfilment of the NordMin 
objectives, and assess the Nordic added value of the programme. The evaluation includes document 
studies, interviews with representatives from the programme management and the research projects, 
web surveys, a NordMin workshop and an interpretation seminar.  
NordMin runs between January 2013 and March 2017. The vision of the programme is to create a 
world leading network for research, development and innovation (RDI) in the raw materials sector 
that will help increase the global competitiveness and sustainability of the mining and mineral 
industry in the Nordic region. The programme covers six core themes: exploration; mining; mineral 
processing; metallurgy; mine closure and rehabilitation; and social sustainable, acceptable and 
attractive mining industry and region. There are four core activities within NordMin: research 
projects; preparatory projects; workshops; and post graduate education courses. The core themes 
constitute the basis for the four core activities. 
The programme budget is DKK 30m. DKK 24m of the total budget is allocated to the core activities. A 
total of six research projects and eleven preparatory projects receive funding. All of the Nordic 
countries have organised at least one workshop during the programme period. In total, eight 
workshops have been arranged. Four post-graduate courses (three PhD courses and one MSc course) 
have been organised in four of the Nordic countries. The Nordic countries are generally well 
represented in all the activities. 
Results achieved in the programme include broadened and deepened networks, new scientific and 
technological knowledge, skills development, and new or improved methods. Several scientific 
publications have been published and more are currently pending of planned for. Additional expected 
results of the programme include development of new or improved technologies or devices as well as 
new R&D projects. The evaluation highlights several concrete examples of results that are visible in the 
different reserach projects.  
The preparatory projects clearly led to new constellations of collaboration. All the preparatory projects 
were submitted to external calls, of which the majority are still pending decision. The composition of 
the research and preparatory projects covers all core themes and is appropriate with respect to the 
programme objectives. However, an increased number of projects related to product development 
would further balance the portfolio with regards to the programme ambition of covering the entire 
value chain.  
The NordMin workshops are highly appreciated, and have been particularly significant for networking 
and for generating new scientific and technical knowledge. It is clear that the format of the education 
courses was and good for networking and for increasing the insight of the Nordic mineral mining 
industry and challenges concerning future sustainability. 
The evaluation indicates that the programme management and administration is experienced, well-
functioning and efficient. Additionally, information and support in the application process have been 
sufficient. However, having two separate management functions has shown to be administratively 
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burdensome. As NordMin progressed, the role of the advisory board became unclear and the meetings 
mainly served as an instrument for information sharing.  
The programme goals cover a wide approach to increase the global competitiveness and sustainability 
of the mining and mineral industry in the Nordic region. The evaluation indicates that the strategic 
focus of the networking programme is well chosen. The programme is said to respond well to the 
perceived needs and is, as described by many, unique and crucial for networking activities in the 
mining sector in the Nordic region. The majority of the survey respondents state that NordMin 
corresponded to their expectations and that they are satisfied with the programme.  
The emerging picture shows that NordMin is a well-functioning programme, appreciated by various 
groups of stakeholders, and has good potential to continuously develop in a positive direction. The 
programme is central for bringing competences together in the Nordic countries, particularly for R&D-
performers, PhD students and officials in the steering committee. The programme has enabled 
collaborations between actors that would otherwise probably not have occurred. However, the 
ambition to combine support for curiosity driven research with support to needs-driven research in 
collaboration with the industry and new research groups has only succeeded to a limited extent. There 
is room for improvement with regards to internal and external communication. Therefore, we 
recommend that a communication plan is developed in which new potential stakeholders are 
identified, including R&D-performers and business representatives. Potential applicants should be 
contacted with targeted information about the programme. Annual status reports and a synthesis 
report at the end of the programme period would improve knowledge exchange between participants 
and to the stakeholders.  
Given the importance, uniqueness and successful start-up of the programme, the above-mentioned 
features serve as good reasons for the NCM to continue the networking programme. 
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1 Introduction  
1.1 Assignment and purpose 
In April 2016, Luleå University of Technology commissioned an evaluation of the Nordic Council of 
Ministers’ (NCM) NordMin project – A Nordic Network of Expertise for a Sustainable Mining and 
Mineral Industry (NordMin). This report presents the results, analyses and conclusions of the 
evaluation. These are based on analyses of empirical data from document studies; 17 interviews with 
key actors; four web surveys, a NordMin workshop and an interpretation seminar, all involving 
relevant and knowledgeable stakeholders. 
The evaluation aims to substantiate the results and impact of the NordMin core activities, the 
efficiency of the administration, the relevance and fulfilment of the NordMin objectives, and assess the 
Nordic added value of the programme. Therefore, the evaluation questions that this report aims to 
answer are:  
  What results and impact have been achieved so far, and what future impact may be expected? 
  How have the governance and the management of the project been performed in terms of 

appropriateness and efficiency? 
  How relevant and challenging are the objectives of the project? 
  To what extent did the project meet the identified needs? 
  What is the Nordic added value of the project? 
  To what extent have the project objectives been achieved? 
  What lessons can be learnt from the project? 
  To what extent may the activities of NordMin continue after the funding has ceased? 
1.2 Methods and empirical data 
In order to answer the evaluation questions, the team combined qualitative and quantitative methods 
and a number of data sources. The use of several research methods and types of data sources increases 
triangulation, which is an effective way to arrive at well-founded, high quality answers to the 
evaluation questions by using multiple data streams and cross-tabulations that provide a greater level 
of confidence in the correctness of the analysis. The evaluation made use of each of the following 
methods: 
  Document studies, comprising literature and registry studies 
  Exploratory interviews 
  Surveys 
  In-depth interviews 
  Interpretation seminar 
  Participation in Helsinki workshop 
The methods are described in more detail below. 
1.2.1 Document studies 
The literature and registry studies provided the basis for the subsequent primary data collection. The 
literature analysed consists of information on programme-specific documentation (strategic plans, 
proposal ranking lists, funding data etc.), project-specific documentation (proposals, funding 
agreements, midterm reports etc.), as well as general presentation material of NordMin activities. This 
set of project documents covers the time period between 2013 (start of project) and October 2016 
(time for evaluation). NordMin will end in March 2017. At the time of this evaluation, the final 
research project reports were not finished and documentation from the core activities was partly 
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incomplete, which made comparison and analyses of all chains of events difficult. The registers 
analysed include: 
  Project lists from the research projects and preparatory projects  
  Lists of all participants in the research projects, preparatory projects, workshops and postgraduate 

education courses 
  Reports from workshops, research projects and PhD courses 
1.2.2 Exploratory interviews 
Two semi-structured exploratory interviews with programme managers were conducted in June 2016. 
1.2.3 Surveys 
The project team has designed four web surveys addressed to different categories of recipients: 
  Participants in the research projects (higher-education institutions, research institutes and 

company representatives) 
  Participants in the preparatory projects (higher-education institutions, research institutes and 

company representatives) 
  Participants in the NordMin administration (steering committee, advisory board and programme 

management) 
  Participants in the postgraduate education courses 
Table 1 show the response rate. The questions of the survey directed towards participants in the 
research projects is provided in Appendix B. The survey invitations were sent on 1 September, and 
reminders were sent out on 19 September. The surveys closed on 26 September 2016. 

Table 1 Invitations to the surveys and response rate. 

Category Number of invitations Number of responses 
Response rate  

(per cent) 
Participants in research projects 43 18 41% 
Participants in preparatory projects 52 21 40% 
NordMin management and administration 27 15 53% 
Participants in postgraduate education courses1 67 26 39% 
Source: web-survey. 

The response rates are in line with what we are used to. It is understandable that not all participants 
feel equally committed to respond to a survey, and there may be several reasons for this. Some 
participants might consider themselves having had such a small role, or such a short engagement 
(especially in the preparatory projects) that they do not consider themselves qualified to respond, or 
some participants that took part of activities several years ago might have changed address. Many of 
the companies that participate are small and medium-sized enterprises (SMEs), which we know from 
experience are significantly less inclined to respond to surveys. 
The Nordic countries are well represented among the respondents apart from the postgraduate 
education courses survey, where Finnish participants are overrepresentated. 

                                                             
1 Participants in the courses; Mineral industry Sustainability within a Nordic context, December 8-12 2014 and Gold from Bedrock to Bullion: Sustainable Mining, January 18-22 2016 
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1.2.4 In-depth interviews 
All the project leaders in the research projects and all the members of the advisory board as well as 
selected member of the steering committee were asked for interview. In sum, 17 interviews were 
performed (see Appendix A for interviewees). The interview campaign was completed by 20 October 
2016. 
1.2.5 NordMin workshop  
A part of the evaluation team participated in the NordMin workshop How to go further in Nordic 
collaboration in the mining research and education in Helsinki, held on 20 October 2016. The 
workshop reviewed experiences and results gained from the research projects. A roundtable discussion 
allowed representatives of the mining industry to meet financiers to discuss common funding 
possibilities for satisfying the Nordic learning and research needs. Stakeholders representing the 
mining industry, funding councils, scientists from universities, research organizations and public 
authorities also participated in the workshop.   
1.2.6  Interpretation seminar 
At the end of the data collection phase, we conducted an interpretation seminar involving participants 
from the steering committee (see Appendix A). At the seminar, the team presented a selection of 
preliminary results and conclusions for discussion and validation. 
1.3 Evaluation team 
The work presented in this report was conducted between May and October 2016 by a team consisting 
of Annika Olsson, Miriam Terrell, Markus Lindström and Erik Yläneva. The assignment was led by 
Annika Olsson and quality controlled by Eva M. Johansson. 
The team was guided by the NordMin project manager that the team met with on 9 June 2016 (start-
up meeting). The team had continuous contact with the NordMin project manager throughout the 
whole evaluation project. 
We would like to take the opportunity to acknowledge the fact that the team has received valuable 
support from the programme management, and we are particularly grateful for the time invested by 
interviewees, survey respondents, and participants in the interpretation seminar. 
1.4 Report structure 
Following this introductory chapter, Chapter 2 summarises the creation and development of the 
NordMin programme. Chapter 3 presents the results and impact from the core activities; the research 
projects; preparatory projects; workshops; and postgraduate education courses. Chapter 4 discusses 
the efficiency of NordMin. Chapter 5 assesses the relevance of the NordMin objectives and the extent 
to which the goals have been fulfilled. The concluding Chapter 6 summarises the findings of the 
evaluation and oulines some of the lessons learnt. 
Appendix A lists the interviewees and participants in the interpretation seminar and Appendix B 
contains the survey questions that were sent to the research project participants. Appendix C contains 
tables with detailed information from the core activities. 
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2 The NordMin programme2  
2.1 Background and rationale 
Around 2011, trends in the global mining sector increased the need and markets for mining related 
products and services. In Asia, in particular, experienced high business-activity and the Nordic 
countries had strong focus on production development and enhanced need for research and 
development in the area. At the same time, the mining industry was facing various challenges: mines 
had become deeper; the ores more complex; and it was harder to find new deposits. This implied not 
only technical challenges in increasing sustainability in terms of resource efficiency and impact on the 
environment, but also societal challenges in terms of how to generate acceptance for mining 
operations and how to work closer with the surrounding community.  
In many of the Nordic countries, mining was one of the governments' priority areas.  In 2010, Finland 
published a national mineral strategy. Sweden and Norway were developing national mineral policies 
and 2013 their strategies were published.   
In 2011 represenatives from the Nordic countries came together to discuss a common action in Raw 
materials under the name SusMin. This was then further developed into NordMin after an initiative 
from the Swedish Ministry of Foreign Affairs in early 2012. In 2012, only the Finnish research funding 
agency Tekes was running a programme for the mining sector: the five-year program called Green 
Mining (2011-2016). In the beginning of 2013, Sweden took over the Presidency of the Nordic Council 
of Ministers (NCM) and had the chance to, within the NCM’s prioritisation budget, choose a project 
that could meet some of the major common challenges faced by the Nordic countries. In this setting, a 
Nordic networking programme in the mining area was considered important in the light of the Nordic 
countries mineral resources and complementary capacities in the sector. 
The project idea of a Nordic network comprising expertise and research in the mining area gained 
approval in October 2012. Shortly after, NCM gave Luleå University of Technology the mandate to set 
up a secretariat for project management and implement the programme with a funding of DKK 30m 
for three years (2013–2015). The NordMin networking programme was launched 1 January 2013 to 
support research, development, innovation and education initiatives in the raw materials sector in all 
Nordic countries and Greenland.  
Finland, Sweden and Norway had long history of mining and a broad activity in the sector; the mining 
industry in the countries formed the largest metal producing region in Europe, however having limited 
Nordic cooperation. Greenland had also a history of mining, for instance there were stable operations  
in the cryolite mine for about 100 years. At the time of the implementation of the programme, 
Greenland was in a phase where the mining sector was developing into one of the main drivers of the 
national economy, and Denmark identified the need of improving the educational programmes as 
there would be a strong need of recruiting qualified personnel in the sector. Iceland was taking the first 
steps in the exploration and investigation of ores. NordMin would open possibilities for transfering 
knowledge from countries with a long experience in mining to countries with much lower level of 
activity. 
Europe's dependence on metals and minerals for sustainable growth was high and in the European 
Commission there was a major focus on mining issues. By having the Nordic networks in place, the 
Nordic countries would have a competitive advantage when Horizon 2020 and The European Institute 
of Innovation & Technology (EIT) would invite research proposals. In 2014, the EIT initiative on Raw 
Materials was initiated and Sweden, Finland and Denmark embarked as partners.  
In the beginning of 2013, when NordMin was to be implemented, the steering committee and the 
secretariat at Luleå University of Technology were first out. In October the same year, a call for 
                                                             
2 The description of NordMin in this section is based to a significant extent on: NordMin decision MR-NFR Oct. 2012, NordMin Work Programme and Strategic Research and Innovation Agenda 2013-2016; NordMin brochure 2014 and NordMin homepage. 
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research projects was announced and thereafter the number of activites within the programme was 
intensified. The programme strategy was further developed by the steering committee and the 
programme planning document was finalised in October 2013. Due to several delays of organisational 
and activity related matters during the first year, the programme period was extended from December 
2015 to March 2017. 
The high business activity in the mining area culminated in 2013 but the following weak economic 
climate partly affected a weaker commitment of industry in the programme. 
2.2 Objectives, thematic priorities and vision 
The overall activity of the network is to produce competence, knowledge and networks for a 
sustainable mining and mineral industry. Activities should take place across the entire value chain.  
The objectives of NordMin3 are that NordMin: 
  Should develop a collaborative platform for the Nordic mining and minerals industry; 
  Could stimulate and facilitate cooperation between higher education institutions and the 

development of joint degrees/programmes, for instance through the development of a Nordic 
Mining School among interested institutions; 

  Should in dialogue with industry, national research and innovation financiers, regional authority 
and other stakeholders create a framework for voluntary Nordic cooperation in research, 
innovation and demonstration that can promote a sustainable mining and mineral industry; 

  Should create a voluntary platform for benchmarking and exchange of experience on Nordic 
countries’ mineral strategies as well as on other policy areas that affect the mining and mineral 
industry. Examine the need for a platform for exchange of national authorities’ lessons learned of 
working with the extracting industry; 

  Could attract external funding to a degree that makes it possible for the network to live beyond the 
three years of Nordic funding and work to attract further investment in the network through EU 
funds, national funds and private investors; 

  Could address issues of mutual importance for the extractive industry and society for a sustainable 
mining and mineral industry in the Nordic region such as CSR, gender equality etc.; 

  Should increase the global visibility of the mining and mineral industry and of research activities 
within the mining and mineral area in the Nordic region; 

  Should invite to dialogue on the future challenges of the mining and mineral industry, for example 
prospecting, exploration and mining on the seabed. 

The programme planning document provides a list of scientific and technical core themes that 
NordMins’ stakeholders recognised as common priorities and general importance for all Nordic 
countries. 
The core themes are: 
  Exploration: The most important issue is to integrate mineral related research to understand 

how small and large-scale mineralizing systems operate and how this information can be used in 
exploration targeting. The major goal is to understand the metallogeny and evolution of the 
lithosphere. Origin, distribution and exploration fingerprints of deep-sea raw materials are also 
key issues. Both metals and industrial mineral resources should be considered. 

  Mining/Quarrying: The mining and quarrying area needs to work with sustainability issues and 
general image issues of the sector. Investigations into new functional materials for use in mining 

                                                             
3 At the start of the programme, the objectives formulated in the NordMin Work Programme and Strategic Research and Innovation Agenda 2013-2016 were further prioritised and expressed in terms of should and could. 
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equipment and continuous improvement of existing and development of new intelligent it systems 
and sensor technologies are key actions needed.  

  Mineral processing: Development of new and further improvement of existing technologies 
used to reject gangue material at coarse particle sizes, thus reducing energy consumption by 
rejecting unwanted material before crushing and grinding is important. Preconcentration 
technologies developed to allow early concentration and separation of ore particles at the coarsest 
possible particle size will also be a key issue.  

  Metallurgy: Improving the medium and long-term raw material supply in Europe and increasing 
the competitiveness of the European mining and metal sector will require the implementation of 
new sustainable and economical extractive metallurgy processes adapted to the nature of the 
resource containing the valuable metals. Extractive metallurgy is a complex field for which up-
scaling is the critical step prior to industrial implementation and job creation.  

  Mine closure and rehabilitation: The mine closure subarea needs to increase the work with 
sustainability issues and general image issues of the sector. After mine closure, it should be 
possible to leave remediated waste deposits without continued maintenance. It should also be 
possible to make products of what is now considered as waste to a much higher degree than today.   

  Social sustainable, acceptable and attractive mining industry and regions: Ensuring 
the stable supply of raw materials from sources in the Nordic countries requires improved 
awareness and understanding of the impacts and responsibilities associated with the consumption 
of natural resources. Mining activities often exist side-by-side with indigenous people in a sensitive 
environment where there are multiple pressures on land-use. Research is needed to investigate 
whether there are forms of regulation and partnerships that can more easily resolve such conflicts 
and thereby contribute to a long-term moresustainable use of land and resources. 

The core themes form the basis for the workshops, the education courses as well as for the preparatory 
projects. They also formed the basis for the joint call for research projects in 2013. 
The vision of the programme has remained the same throughout the programme. The vision of 
NordMin is: 

To create a world leading network for RDI in the raw materials sector in order to 
increase the global competitiveness and sustainability of the mining and mineral 
industry in the Nordic region through cooperation within research, education 
and development. 

2.3 Core activities and execution 
There are four core activities within NordMin: research projects; preparatory projects; workshops and 
post graduate education courses. The core themes constitute the basis for the four core activities. The 
following section provides a background of the core activities. DKK 24m is allocated to the core 
activities. 
2.3.1 Research projects 
NordMin has allocated DKK17m to six research projects on the sustainable raw materials sector. The 
eligibility criteria for the proposals were: 
  At least three Nordic countries should be represented; 
  Industrial relevance and active involvement was mandatory; 
  Could include post-graduate students, post-docs and senior researchers. Associated schemes for 

post-docs and mobility funding should be investigated as potential leverage; 
  Have a plan that clearly states objectives, milestones and modes of dissemination of outcomes; 
  Include a plan for leverage and post-2016 funding. 
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The focus of the research projects should be part of the core themes of the programme. Each research 
project was to include a minimum of one post-graduate student (funding from NordMin DKK500k per 
year). The funding for post-docs and senior researchers could cover their salary. Industry involvement 
had to be a minimum of 25 percent of the total project budget, and could be in the format of in-kind 
contributions. The NordMin funding was limited to DKK5m per project. The research projects must 
entail cross-nation Nordic collaboration and preferably be linked to national funding schemes or other 
research programmes in the participating countries. 
NordMin had one call for proposals that was launched on 18 October 2013. An international group 
reviewed the applications and the steering committee took the final decisions about project approval. 
Five out of nine applications were approved and the five research projects started in April 2014. The 
sixth research project was a follow-up of a preparatory project, and was not a result of the 2013 call. 
The final reports of all research projects were delivered by the end of November 2016. Table 2 shows 
an overview of the research projects. 
Table 2 Overview of research projects in the programme. Funding in million DKK. * Follow-up of a preparatory project, and not a result of the 2013 call. 
Project Project leading organisation Funding 
Sustainability Criteria for the 
Nordic Extractive industry* 

Luleå University of Technology (LTU) 1.1 

CRUSMID – 3D Geological Survey of Denmark and Greenland (GEUS) 2.2 
GREENBAS Innovation Center Iceland 4.8 
PlatinumProbe Norwegian University of Science and Technology (NTNU) 2.0 
SEARCH Luleå University of Technology (LTU) 1.8 
WASCIOUS VTT Technical Research Center of Finland 5.0 
Source: NordMin data. 

The number of participants in the projects varies between four and 15. Information about the 
participating actors of the research projects is shown in Appendix C, Table C1 and information about 
the covered thematic areas of the research projects is seen in Appendix C, Table C2. 
The project funding from NordMin vary between DKK 1.1 m and DKK 5m. The percentage of co-
funding in the budgets differs, CRUSMID – 3D has the highest share of co-funding in the budget 
(52.5%), while Sustainability Criteria for the Nordic Extractive industry (hereafter Sustainability 
Criteria) has not had any co-funding. The budgets of the research projects and the distribution of 
funds is shown in Appendix C, Table C3. Funding from NordMin is most often the largest share of the 
budgets of the research projects. Overall, NordMin contributes to 67 per cent of the budgets of the 
research projects, while the industrial partners contribute with 25 per cent and HEI, research 
institutes and the public sector combined contribute with eight per cent. 
2.3.2 Preparatory projects 
The preparatory projects are the results of the NordMin workshops. The calls for proposals are based 
on the workshop’s theme and are open for four weeks after each workshop. The preparatory projects 
should lead the development of funding proposals from bodies on EU or Nordic level. 
NordMin covers the costs for establishing a partnership aiming to develop ideas to leverage Nordic or 
international (EU) sources up to DKK 200k per proposal. Decisions are made by the NordMin steering 
committee no later than four weeks after the call closures. During the first year, one preparatory 
project per workshop could be funded. In a later phase of the programme, a decision by the steering 
committee made it possible to fund more than one preparatory project per workshop.  
Proposals should: 
  Involve a minimum of three partners from at least three different Nordic countries; 
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  Be linked to a coming external call; 
  Clearly state which specific call was targeted; 
  Clearly state how the funding should be used. 
Since the start of NordMin, there have been six calls in which ten preparatory projects have received 
funding. One additional preparatory project, the NordMinCoE, was not submitted to any of the calls 
but was approved by the steering committee and was later submitted to NordForsk. Table 3 shows an 
overview of the preparatory projects. Information on the number of submitted and approved 
preparatory projects in NordMin is shown in Appendix C, Table C4. 
Table 3 Overview of preparatory projects in the programme.  
Preparatory project Coordinator 
NordMin Center of Excellence (NordMinCoE) SINTEF 
Spectroscopic quantification of critical minerals and applications for exploration and mining University of Oulu 
HeriStone - Sustainable Governance of Northern Stone Heritage Geological Survey of Finland (GTK) 
Assessment of undiscovered mineral resources in the Nordic countries and Greenland Geological Survey of Finland (GTK) 
Modern and ancient VMS-forming hydrothermal systems Iceland GeoSurvey (ÍSOR) 
Mining, quarrying and tourism development Icelandic Tourism Research Center (ITRC) 
Biochar, mine wastes and rest materials from other industries as a tool for mineral waste and landscaping solutions Geological Survey of Finland (GTK)  
(USEFULWASTE) ‘New recovery technologies to extract market products from mine waste water and tailing and add value to tailing by transforming in a geopolymer or inert material to the environment’ 

University of Oulu/Oulu Mining School (OMS) 
Waste to Mine: From Pollution Source to Georesource    Luleå University of Technology (LTU) 
Extraction of resources from waste streams in the Nordic region    UiT The Arctic University of Norway 
“NEXT”--‐Next generation of Extraction & Separation Technologies               Luleå University of Technology (LTU) 
Source: NordMin data. 

Finland, Norway and Sweden are the most frequent represented countries in the preparatory projects. 
Denmark and Greenland are not coordinating any of the preparatory projects. All of the preparatory 
projects have received funds from NordMin of DKK 200k except for one that received funding of DKK 
150k. Further, the preparatory projects cover the area of the relevant workshop, apart from the sixth 
call which was on Sustainable Raw Materials sector and not connected to any workshop. The funds 
have mostly covered expenditures connected with meetings. 
2.3.3 Workshops 
The workshops are organised two to three times per year. Each Nordic country should organise a 
workshop. The workshop is a two-day meeting within a predefined core theme. If possible, the 
workshops should be organised in conjunction with other conferences and seminars within relevant 
fields and, if possible, post-graduate course modules should be arranged in connection with the 
workshops. Invited speakers representing academia, research institutes and industry should open the 
workshops and collectively describe the relevant challenges in the particular theme and propose 
directions for possible solutions. At each workshop, information about the NordMin projects and the 
launch of the preparatory project call are presented. Furthermore, update and information about the 
NordMin postgraduate programme should also be addressed at the workshops. 
Since the start of NordMin, each Nordic country has organised at least one workshop. In total, eight 
workshops have been arranged. Table 4 shows an overview of the NordMin workshops.  
Table 4 Overview of NordMin workshops in the programme. 
NordMin workshops Date Venues 
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Funding possibilities for Nordic cooperation in the mining industry 4 September, 2014 Copenhagen, Denmark 
Nordic aggregates and stones – information and collaboration 18-19 November, 2014 Trondheim, Norway 
On- and offshore exploration and prospecting in extreme Nordic environments 23-24 March , 2015 Reykjavik, Iceland 
Nordic underground mining method 4 May, 2015 Stockholm, Sweden 
Mining and society in the arctic 6-7 June, 2015 Sisimiut, Greenland 
Mineral waste – disposal or value creation? Need for research and innovation? 16-17 March, 2016 Mo i Rana, Norway 
How to go further in Nordic collaboration in the mining research and education 19-20 October, 2016 Helsinki, Finland 
Nordic 3D geological modelling workshop 8-10 November, 2016 Trondheim, Norway 
Source: NordMin data. 

Representatives of HEI, public sector, research institute, industry associations and companies have 
participated in the workshops. However, not many students have participated in the workshops. The 
distribution of representatives differs widely between the workshops, for more detailed information 
see Appendix C, Table C5. 
2.3.4  Postgraduate education courses 
The NordMin postgraduate programme includes courses that are offered to all NordMin postgraduate 
students, and is also open to all other postgraduate students in the Nordic countries. The courses are 
free of charge. Travel grants are available for a limited number of students.  
The NordMin postgraduate programme should develop pertinent courses that may be offered to all 
involved postgraduate students. The ambition is to develop course modules in the subjects under the 
core theme ‘Social sustainable, acceptable and attractive mining industry and regions'. Components 
related to innovation and entrepreneurship should also be included. Moreover, the course modules 
should be open for stakeholders from industry, public authorities and NGOs. For this group, a 
participation fee will be charged. 
The NordMin management plans the topic of the courses and practical things around the course 
(website, budget and evaluation) while the university is responsible for setting up a schedule and 
inviting the speakers.  
In total, four postgraduate courses (three PhD courses and one MSc course) have been organised in 
Sweden, Finland, Norway and Iceland. Scolarships for participating were offered and MSc and PhD 
students from all the Nordic countries have participated in the courses. The first course and part of the 
second course covered the core theme ‘Social sustainable, acceptable and attractive mining industry 
and regions'. Especially the fourth course covered components related to innovation and 
entrepreneurship. Table 5 shows an overview of the postgraduate education courses. 
Table 5 Overview of postgraduate education courses in the programme. 
Course title  Coordinator 
Mineral Industry Sustainability within a Nordic context, PhD course Luleå University of Technology, 8-12 December, 2014 

Gold from Bedrock to Bullion: Sustainable Mining, PhD course University of Oulu, Oulu Mining School, 18-22 January, 2016 

Seafloor mineral resources and prospects of underwater mining: geological, environmental and technological challenges ahead, Phd course 
University of Bergen, Centre for Geobiloogy, 3-7 October, 2016 
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Course title  Coordinator 
The Business of Exploration, from the ground to the stock market, MSc course Orkustofnun National Energy Authority, University of Iceland, Iceland GeoSurvey, 14-18 November, 2016 
Source: NordMin data.  

The four courses in the NordMin postgraduate programme have had a total number of 124 
participants: 74 PhD students, 35 MSc students and 15 researchers. See Appendix C, Table C6 for 
information on nationalities and category of participants of the four executed PhD courses and the 
MSc course.  
2.4 Programme management and execution 
The Ministers of Co-operation (MR-SAM) have taken the decision on the framework of NordMin and 
on the budget, and has given the responsibility of the initiative to the Council of Ministers of Industry, 
who appointed the steering committee. The steering committee consists of six persons that represent 
the Nordic countries and Greenland, and includes one member from the secretariat of NCM with 
observer status.  
Apart from the steering committee, the NordMin programme has several layers of management: an 
advisory board; an international review board; ad hoc working groups; and the project management at 
Luleå University of Technology. Figure 1 shows the organisational structure. The roles of the 
management groups are presented below. Of the NordMin budget, DKK 5.5m is allocated to the 
administration and project management at Luleå University of Technology. There is no budget for the 
other groups.  
Figure 1 NordMin organisation structure. 

 
Source: NordMin data 
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2.4.1 Steering committee 
Members of the steering committee must have a certain knowledge of the mining and mineral industry 
and have responsibility for the national mineral policy or national programs supporting the mining 
and mineral industry. The members of the current steering committee are listed in Table 6. 
Table 6 Members of the NordMin steering committee.  
Name  Organisation 
Katarina Persson Nilsson (chairman) Ministry of Enterprise and Innovation, Sweden  
Mathias Barfod Ministry of Industry, Labour and Trade, Greenland 
Flemming Getreuer Christiansen Geological Survey of Denmark and Greenland (GEUS) 
Bryndís G.  Róbertsdóttir Orkustofnun, National Energy Authority, Iceland 
Petter Herdlevær Sagafos Ministry of Trade, Industry and Fisheries, Norway 
Riikka Aaltonen Ministry of Economic Affairs and Employment, Finland 
Lise Østby Energy and regional development at Nordic Council of ministers 
 
The steering committee meet twice a year to make strategic decisions and related changes. The 
committee is responsible for budget and future organisation. The committee is also responsible for 
coordination and reaping synergies with national and EU initiatives. At the start of the programme, 
the committee was responsible for setting up the advisory board representing relevant industry and 
research institutes. 
2.4.2 Advisory board 
The advisory board consists of two persons per country (including Greenland) that represent industry 
and academia or research institutes. NordForsk, Nordregio and Nordic Innovation should also have 
one person each on the advisory board. The task of the advisory board is to advise the steering 
committee on activities planned within the network, for instance concerning organisation, monitoring 
of workshops, courses and preparatory projects. The members of the current advisory board are listed 
in Table 7. 
Table 7 Members of the advisory board. 
Name  Organisation 
Gunnel Gustafsson NordForsk 
Hans Hinrichsen Greenland School of Minerals and Petroleum 
Lise Østby  Energy and regional development at Nordic Council of ministers 
Kjell Nilsson Nordregio 
Kristin Husebø Hestnes Miljøkalk AS, Norway 
Olli Salmi  EIT Raw Materials, CLC Baltic Sea 
Pekka Suomela The Federation of Finnish Technology Industries FinnMin – Finnish Association of Extractive Resources Industry 
Per Ahl SveMin – Swedish Association of Mines, Mineral and Metal Producers 
Per Helge Høgaas  SINTEF Materialer og kjemi 
Per Kalvig Geological Survey of Denmark and Greenland (GEUS),  
Þorvaldur Þórðarson University of Iceland 
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Name  Organisation 
Pär Weihed  Luleå University of Technology, Sweden 
Vigdís Harðardóttir Iceland GeoSurvey 
 
2.4.3 National coordinators 
The national coordinators organise meetings when needed, approximately 4–6 times per year, to 
monitor the implementation of the processes and activities. The national coordinators were invited by 
their individual expert capacity, and not as representatives of their own organisations. 
The national coordinators may hold one of the two positions from each country in the Advisory board. 
Table 8 lists the names of the current national coordinators. 
Table 8 The NordMin national coordinators.  
Name  Organisation 
Bryndís Guðrún Róbertsdóttir National Energy Authority, Iceland 
Hans Hinrichsen Greenland School of Minerals and Petroleum, Greenland 
Maija Uusisuo Ministry of Economic Affairs and Employment, Finland 
Per Helge Høgaas SINTEF, Norway 
Per Kalvig Geological Survey of Denmark and Greenland (GEUS), Denmark 
Pär Weihed Luleå University of Technology, Sweden 
 
2.4.4 Ad hoc working groups 
The Luleå University of Technology management can appoint an ad hoc working group for assistance 
in, for instance, arranging workshops. An ad hoc working group was involved in the making of the 
NordMin Strategic Agenda. 
2.4.5 An international review board 
The main task for the international review board was to support in the assessment of proposals to for 
the research projects. The international review board consisted of several persons. 
2.4.6 Project management 
The NordMin project manager is, together with a project leader, responsible for the NordMin 
implementation. Both the project manager and the project leader are from Luleå University of 
Technology. The project management is responsible for informing and engaging relevant actors from 
the Nordic countries in on-going and planned activities. The management is also responsible for 
convening the advisory board and the steering committee and for reporting to NCM. 
2.5 Impact logic model 
For the purposes of this evaluation, we have developed an impact logic model (see Figure 2) applicable 
to the NordMin programme. The purpose of the model is to present an overall framework for 
programme rationale and needs; how the programme was set up and organised to address these; their 
key impact mechanisms; the anticipated results and, finally, the impacts of the programme. 
Furthermore, each step of the impact model (i.e. objectives, input, activities, result and impact) is 
broken down to specific components. The evaluation seeks evidence of how the programme has 
contributed to these elements in each step. The aim of this evaluation is to assess to what extent, for 
example, the objectives of NordMin have influenced the choice of priorities of NordMin. 
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Figure 2 Impact logic model for evaluating the NordMin programme. 
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3 Results and impact  
This chapter presents the results and impact that the evaluation has been able to document, focusing 
on the results and impact of the core activities of NordMin; the research projects, the preparatory 
projects, the workshops and the postgraduate education courses. With ‘results’, we refer to immediate 
outcomes of a project, whereas ‘impact’ materialises in the longer term, normally after the end of a 
project. It should be noted that it may take many years after the end of a project for an impact to 
become observable, meaning that for some projects it may still be too soon to say if an impact is about 
to materialise.  
3.1 Research projects  
The research project results presented in this section are primarily based on a survey that was directed 
to all project participants and interviews with the project leaders as well as project presentations held 
at the Helsinki workshop. The interviews with the NordMin administration also provided 
complementary input. 
3.1.1 Results 
Figure 3 shows the results of the research projects according to the 18 survey respondents. Extended 
network is a clear result that has been achieved, in terms of both new (94 per cent) and deeper 
connections (56 per cent). Furthermore, all respondents assess that new scientific and technological 
knowledge has been or, ultimately, will be achieved. 28 per cent claim that the project results have 
been published in scientific publications and another 61 per cent anticipate that this will be achieved in 
the future. According to the 66 per cent of the respondents, also other types of publications have or 
will be achieved. A total of 72 per cent answer that the project has or will result in new or improved 
methods/tests. Despite the relatively short project duration, as many as 17 per cent respond that the 
projects have resulted in new or improved technologies and 33 per cent believe that it will lead to new 
or improved technologies. 
Figure 3 Research projects participants’ assessment of the project results (N=18). 

 
Source: Survey to research projects 
Among many outcomes revealed, method development has preceded the scientific discoveries. New 
techniques and methods have been developed in order to secure the position of a more 
environmentally conscious mining process. For instance, GREENBAS has developed methods to add 
oxides to collected Icelandic basalt, which aims to make the mineral material applicable for asphalt 
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production. Furthermore, WASCIOUS has focused on technologies for supplementary water conscious 
mining, resulting in methods for sulfate removal, as sulfates are commonly found in minerals, and 
readily soluble in water. Beyond this, evaluation models for the mining industry have been applied for 
measuring the impact of new gender equality programmes.  
There are several examples of concrete results. For instance,  
  CRUSMID-3D has resulted in a better understanding of the relationships between intrusions, 

hydrothermal fluids-bearing mineralization and the tectonic setting in central East Greenland. The 
project has also led to increased knowledge of how small and large-scale mineralizing systems 
operate and how this information can be used in exploration targeting.  
Furthermore, CRUSMID-3D has managed 3D-geophysical modeling of base metal mineralization 
in Jameson Land (East Greenland). Greenland Gas and Oil Ltd is interested in the outcome and 
further collaboration;  

  GREENBAS has assessed the applicability of Icelandic basalt for production of Basalt fibres for 
industrial applications, possibly interesting for both the plastic and asphalt industries. According 
to a business model that has been set up for a plant producing basalt fibres in Iceland, the 
potential is large and the efforts for finding an optimal material composition continues for almost 
completely carbon footprint free Basalt fibres production based on green energy; 

  PlatinumProbe has resulted in increased knowledge in the genesis, size and economic potential of 
copper, nickel and precious metal deposits in the Seiland Igneous Province in northern Norway. 
The project has among other things resulted in prospecting models for the discovery of new 
sulphide deposits;  

  SEARCH’s charting off gender equality in the Swedish mineral industrial field resulted in the 
development of a gender equality programme, appliable on the mineral industrial sectors in 
Sweden. Two Swedish companies, Boliden AB, and LKAB, have implemented this; 

  WASCIOUS has developed a technology concept for water conscious mining, and safe utilisation or 
disposal of tailings. The cooperation with mines and technology companies is expected to 
continue; 

  Sustainability Criteria for the Nordic Mining Industry has developed a guidline for the Nordic 
mining industry’s sustainability efforts. 

The projects are all in a phase of looking for continuation and future funding. CRUSMID 3D has been 
approved fundings from Research Fund of Iceland as well as from EIT Raw Materials for follow up 
studies. The GREENBAS research team have submitted an application for further funding to 
Nordforsk/Nordic Innovation. PlatinumProbe has been approved two SiU fund applications, and are 
waiting for descisions for another two proposals (NFR). Wascious is planning for a proposal to 
Horizon2020. 
As none of the six research projects were fully completed by the time of the interviews, several project 
leaders predict more scientific articles and other publications during the end of 2016. However, three 
of the projects have already been successful in publishing scientific articles. All together, eight 
publications have been published and an estimation of another 15 are planned or pending. One of the 
five most important geoscience journals have asked the PlatinumProbe research team to write a double 
length synthesis article on the Seiland province. 
We also asked the survey respondents to assess the statement What would have happened if your 
project had not been funded by NordMin? 83 per cent (15 of 18) answered that the NordMin funding 
was crucial and the project would not have been performed without it. One of the project leader 
indicated that parts of the project probably would have been conducted anyway. This project has also 
been successful in connecting with industrial associates, which led to publications and future 
collaborations with several private partners. 
A few of the interviewees think that the research conducted within the NordMin cooperation is not 
unique, and that other actors have the potential to achieve similar results. One of the project leaders 
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testify that private operators perceive the presence of researchers as a burden as it is time consuming. 
This is even more evident when discussing networking below. It should also be added that one project 
suffered a industrial dropout due to bankruptcy closures4. 
3.1.2 Networking as a result 
As illustrated in Figure 4, extended networks with both foreign and national industry and academia 
(including research institutes) is a clear result of NordMin. As the researchers belong to academia 
themselves, the high level of academia networks is as expected. However, it should be noted that as 
many as 69 per cent indicate that the project managed to make new foreign business contacts (44 per 
cent for national companies). The results illustrate that the projects are in line with the NordMin 
objective regarding generating new opportunities for networking.  
Figure 4 Research project participants’ assessment of the new networks realised through the projects (N=18). 

 
Source: Survey to research projects. 
All project leaders interviewed argue that the good networking conditions have been facilitated by 
similar political and geological conditions within the Nordic countries. A majority of our interviewees 
agree with the belief that the Nordic countries can learn a lot from each other’s experiences. At the 
Helsinki workshop, similar entrepreneurship and working culture in the Nordic countries were 
highlighted as the major contributing factors to why networking had the preconditions to function 
well. In addition, one of the national coordinators mentioned that NordMin as an established network 
has provided preconditions to export acquired knowledge within the European Union,  
The estimated stability and duration of the new connections vary due to the variation of research 
project scopes. One respondent within the NordMin administration argues that networking primarily 
was achieved through the workshops, rather than as a result from the research projects. Two other 
interview respondents from the administration mention economic fluctuations and low mineral price 
levels as explanatory factors that made it more difficult for the Nordic industries to participate in the 
NordMin research activities. 
We also asked the project leaders if the project had contributed to increased cooperation between 
research and innovation within industry. Two project leaders state that enhanced cooperation has 
been achieved through the project, and the remaining project leaders believe that this could potentially 
                                                             
4 Private co-funding was a demand from NordMin. 
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happen in the future. Moreover, one of the project leaders confirmed that the networking primarily 
had been within academia, instead of effectively linking researchers to the industry. 
As shown in Fel! Ogiltig självreferens i bokmärke., a majority (72 %) of the research project 
participants think that the scientific achievements corresponded to their expections. 22 per cent 
answer that the project results exceeded their expectations and six per cent that it had not met their 
expectations. 
Figure 5 Research project participants’ assessment of the scientific achievements realised through the projects (N=18). The figure shows the number and the percentage of the respondents.  

 
Source: Survey to research projects 
3.1.3 Examples of impact 
Figure 6 shows the survey respondents’ estimation of future potential long-term impact of the research 
projects. As shown, 67 per cent expects to achieve improved R&D&I capability and 56 per cent expect 
increased competitiveness to be a projected impact.  
Figure 6 Research project participants’ assessment of potential future impact from the projects (N=18). 
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Source: Survey to research projects. 
The interviewees are clear about the difficulties in achieving and specifying examples of impact 
deriving from the projects at this early stage. They are more cautious than in the survey regarding this 
matter, which could be expected as the survey includes predefined alternatives of future impact. 
Concentrating on what the NordMin cooperation has been trying to achieve through the projects, there 
is still a clear aim to change the conditions for the Nordic mineral industries in several aspects. In the 
projects targeted directly to the company working activities, one interviewed project leader states that 
their research could contribute to breaking up the existing domination of male-norms in the mineral 
industries, and therefore contributing to the possibility of attracting a broader female competence to 
the employers. Another possible opportunity is to use the results to create a greater environmental 
awareness within academia and industry. Arguments that appears in several interviews concerns 
broader overview of the existing mineral excavation conducted by Nordic industry, and that the 
awareness has the potential to change sustainability criteria within mining. The survey data likewise 
show that other research efforts in NordMin has been focusing on developing new methods and 
technologies to achieve similar gain for the mineral industry. 
However, it is important to highlight that national interests and previous knowledge within each 
corresponding research field matters in this context.  A number of interview respondents clarify that 
the applicability of the projects varies in different countries. As pointed out by two project leaders, the 
uneven development in scientific fields between the participating countries has been problematic, and 
has led to missed opportunities. In one project, which sought foreign partnerships, criticism against 
the research content was directed towards the fact that funding from NordMin was used to achieve 
results which already had been carried out by government investigations in other countries, following 
that external parties didn’t see a Nordic interest in the results that could be achieved. 
As previously mentioned, a great majority of the survey respondents, including respondents from all 
the research projects, declares that the co-funding from NordMin was crucial for conducting the 
research projects. 
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3.2 Preparatory projects 
All the Nordic countries (except for Greenland) are represented in the survey directed to the 
participants of the preparatory projects. Norway and Finland have the strongest representation (33 per 
cent each). All of the preparatory projects are represented in the survey. In line with our expectations, 
most of the survey respondents represent either a university or a Research and Technology 
Organisations (RTO)/research institute (43 per cent each).   
It is important to note that a majority of the survey respondents opt for the alternative that the 
preparatory project is ongoing/recently approved for funding (56 per cent) while the remaining 44 per 
cent opt for the alternative that the preparatory project is completed. The large share of respondents of 
ongoing/recently funded preparatory projects requires a cautious interpretation of the responses of 
this particular survey.    
Some of the interviewees´ state that they do not have much knowledge whether the preparatory 
projects have succeeded or not in receiving funds from an external call from bodies on EU or Nordic 
level. 
3.2.1 Factors that initiated and preceded the preparatory project 
The survey respondents opt for a wide spread of alternatives, when asked how the preparatory project 
was initiated. However, almost half of the survey respondents (44 per cent) answer that the project 
was initiated during a workshop. One interviewee gives an example of a preparatory project that was 
initiated during a workshop and further developed after the workshop.  
Half of the survey respondents (ten) indicate that a contact with an offer to participate in a preparatory 
project preceded their participation in the preparatory project. The remaining respondents indicate 
that participation in a NordMin workshop, or in other workshops and conferences, preceded their 
involvement in the preparatory project (five each).      
3.2.2 Results and impact of the preparatory projects 
The survey respondents indicate that the preparatory projects have, so far, not resulted in any grants. 
However, most of the projects are not yet finalised. Therefore, the number of responses to this 
question are quite low (ten).  
The preparatory projects aim to receive funding from bodies on EU or Nordic level. Therefore, we 
asked the respondents if the preparatory project had resulted in any external funding.5 As nine of 
eleven preparatory projects are still ongoing, most of the projects are pending a decision. Thus, the 
question should be asked at a later stage for a fairer estimation of the preparatory projects. However, 
the two finished and submitted projects have been rejected external funding. Expressed in a free text 
answer, one survey respondent indicates that the small size of funding has been an issue and that more 
money is needed to cover travelling costs. Another survey respondent expresses in free text that the 
preparatory project involved a good mix of expertise and resulted in a strong proposal that will 
hopefully be resubmitted. The same respondent thinks that the preparatory project is an educating 
process.  
Figure 7 shows the survey respondents’ assessment of what would have happened without the 
NordMin funding. A majority (63 per cent) of the survey respondents opt for the alternative “The 
preparatory project would not have been conducted”. This indicates that the funding in combination 
with the network creation within NordMin have enabled proposals to larger calls of bodies on EU or 
Nordic level.  As expected, a quite large share of the survey respondents (26 per cent) opt for the 
alternative “Cannot assess/do not know”. No survey respondent opt for the alternatives “The 
preparatory project would have been conducted in the same procedure“ or “The preparatory project 
would have been conducted with reduced scope”. One of the survey respondent clarifies that the 
submitted proposal was the main result of the preparatory project. Another survey respondent 
                                                             
5 This question was directed to respondents of completed preparatory projects. 
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expresses gratitude to NordMin for the opportunity to coordinate the project and go further in 
research and development. A third survey respondent indicates that the preparatory project has 
resulted in broader insights into the field.  
Figure 7 Assessment of what would have happened to the preparatory project without the NordMin funding.

 Source: Web Survey. 

One interviewee states that the distance in terms of commitment between the industry and the 
research actors was a negative factor. The interviewee explains that the interaction between the 
industry and the researchers did not work out since they had different views on the project. According 
to the same interviewee, the industry was not committed enough for a successful interaction between 
the researchers and the industry. Conclusively, the theme of the preparatory project was not of enough 
interest for the industry to become committed and involved. However, another interviewee states that 
industrial partners have been more involved in the preparatory projects along the way. 
3.2.3 Extended networks of preparatory projects  
As shown in Figure 8, the survey respondents indicate that the preparatory projects have resulted in 
extended networks with foreign actors such as RTOs/research institutes (six of eight), companies (five 
of seven) and universities (four of seven). As expected, only few of the survey respondents expressed 
that the preparatory projects have resulted in extended networks with foreign public sector and foreign 
politicians (one of six and two of six, respectively). Only a few of the respondents express that the 
preparatory projects have generated extended networks with domestic actors such as companies (two 
of seven), universities (two of seven) and RTOs/research institutes (one of six). None of the survey 
respondent indicates that the preparatory projects have resulted in extended networks with politicians 
and public sector based in the same country as the respondent. It is also evident that the preparatory 
projects have succeeded in reaching out to many of the Nordic countries. However, it is important to 
notice that the mining and mineral industry is small and most of the involved domestic actors are well 
known to each other. One interviewee states that the preparatory projects were a good opportunity to 
involve foreign partners. 
Figure 8 Extended networks, number of Yes-answers. 
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 Source: Web Survey. 
A majority of the survey respondents (five of nine) indicate that the preparatory projects have resulted 
in continued cooperation with the same partners as involved in the preparatory project. In free text, 
one survey respondent expresses that the well-functioning network of the preparatory projects will 
most likely be explored in the future.   
3.3 Workshops 
This section presents the results and impact of the five workshops6 that were held within NordMin by 
September 2016. The section is based on the data from three surveys7 as well as data from interviews. 
Aggregated, 61 per cent of the 54 respondents have been to at least one workshop. Some (12) 
respondents have participated in more than one workshop. Table 9 shows the distribution of the 
survey respondents participating in the five workshops. The distribution of the survey respondents is 
skewed, since the number of survey respondents are not proportionally distributed between the 
workshops, It is likely that the different workshops have had different impact and this means that the 
data should be interpreted with caution. 
Table 9 Number of survey respondents attending the workshops. 
Workshop Number of survey respondents  
1. Funding possibilities for Nordic cooperation, Copenhagen in September 2014 12 
2. Nordic aggregates and stones, Trondheim in November 2014 6 
3. On- and offshore exploration and prospecting in extreme Nordic environments, Reykjavik in March 2015 16 
4. Mining and society in the Arctic, Sisimiut in June 2015 11 
5. Mineral waste – disposal or value creation? Need for research and innovation, Mo i Rana in March 2016 6 
Source: Web survey. 

                                                             
6 NUMM in Stockholm in May 2015 not included 
7 The questions about the workshops have been asked in the surveys directed to participants of research projects, preparatory projects and to the members of the steering committee and advisory board. 
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3.3.1 Competences and new scientific and technological results of workshops 
As shown in Figure 9, the respondents of the three surveys are somewhat ambiguous whether the 
workshops have resulted in new scientific or technical knowledge (53 per cent opt for either the 
alternative “To some extent” or “Not at all”). Fewer opt for either of the top alternatives “To a full 
extent” or “To a large extent” (41 per cent). Participants of the research projects are much more prone 
to be of the opinion that the workshops have resulted in scientific and new technological competence 
(82 per cent opt for the alternative “to a large extent”). This is not surprising, since many of the 
participants in the research projects are researchers with a high level of scientific and technical 
competence. Thus, it is likely that the researchers consider themselves contributing with new scientific 
and technical knowledge when attending a workshop. Few of the survey respondents explain in free 
text that the workshops have enabled discussions between scientists. However, one interviewed project 
leader explains that the workshops have been an opportunity to present results from the research 
projects. It is therefore likely that the participants of the research projects are more prone to indicate 
that the workshops have generated new scientific and technical knowledge. Furthermore, one 
interviewee thinks participating in workshops has been important and a learning opportunity. Another 
interviewee states that the workshops have addressed issues of importance.    
When asked if the workshops have resulted in competence around future challenges of the mining and 
mineral industry, a majority (53 per cent) of the respondents of the three surveys opt for either “To a 
full extent” or “To a large extent”. Only one (three per cent) survey respondent opts for the alternative 
“Not at all”. One survey respondent expresses in free text that the exploration issues, both onshore and 
offshore, covered by the workshop have been of interest for Icelandic partners. In addition, one 
interviewee indicates that the thematic areas of the workshops have been carefully chosen and 
followed the current development. 
The survey respondents suggest that the workshops have resulted in competence development around 
issues of mutual importance for a sustainable mining and mineral industry in the Nordic region (47 
per cent either opt for “To a full extent” or “To a large extent”). Only two (six per cent) survey 
respondents opt for the alternative “not at all”. One interviewee states that the workshops have been 
an arena to discuss important issues and reach consensus with the industry. Additionally, some of the 
interviewees indicate that the workshops have raised issues such as societal and environmental risks of 
mining and resulted in preparatory projects related to those topics. Another interviewee confirms that 
this was one of the intentions of the workshops but is not sure whether it has been carried out or not.  
Generally, the interviewees are highly satisfied with the workshops. One important aspect of the 
workshops has been the opportunity to gather people to launch preparatory projects. 
Figure 9 Web survey respondents’ assessment of competence development and new scientific and technical competence generated from the workshops.   
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 Source: Web survey. 
3.3.2 Extended networks of workshops 
According to both respondents of the three surveys and the interviewees, the workshops have 
generated extended networks to a large extent. The workhops have been one important activity in 
strengthening the Nordic networks in the mining and mineral field. When asking the members of the 
steering committee and the national coordinators about the most important result of NordMin, many 
of the respondents mention extended networks. The workshops have generated extended networks 
abroad to a higher degree than extended domestic networks. Most often, the workshops have 
generated extended networks with research actors such as universities or RTOs/research institutes. It 
is noteworthy, however, that the high share of survey respondents from universities and RTO/research 
institutes can affect this result. 
According to the respondents of the three surveys and shown in Figure 10, extended domestic 
networks with universities are most common as a result of the workshops (67 per cent), followed by 
RTOs/research institutes (54 per cent) and companies (44 per cent). However, only a few (12 per cent) 
of the respondents state that the workshops have generated extended domestic networks with 
politicians and a few more (22 per cent) have experienced extended domestic networks with public 
agencies. The low share of new networks with the domestic public sector is unexpected since members 
of the public sectors have frequently visited the workshops. There are no significant differences 
between the respondents of the three surveys in this regard. However, the participants of research 
projects have experienced less extended domestic networks with companies (three of nine) but a 
higher share of extended domestic networks with public agencies (three of six).    
As shown in Figure 10, the workshops have to a high degree generated extended networks with foreign 
actors. A majority of the respondents of the three surveys indicate that the workshops have resulted in 
extended networks with foreign RTO/research institutes (85 per cent), foreign universities (74 per 
cent) and foreign companies (52 per cent). As expected, the workshops have to a lesser degree resulted 
in extended networks with foreign public agencies (24 per cent) and foreign politicians (eight per 

10%

3%

20%

6%

10%

3%

36%
40%

55%
44%

36%
50%

55%
47%

18%
10%

82%
38%

27%
40%

27%
31%

45%
20%

18%
28%

55%
70%

9%
44%

18%

6%
9%

3%
27%

9%

18%
10%

18%
16%

9%
10%

27%
16%

10%
9%
6%

0% 20% 40% 60% 80% 100%
Prep (N=11)

Man/Adm (N=10)
Res (N=11)

Total (N=32)
Prep (N=11)

Man/Adm (N=10)
Res (N=11)

Total (N=32)
Prep (N=11)

Man/Adm (N=10)
Res (N=11)

Total (N=32)
Co

mp
ete

nce
dev

elo
pm

ent
 for

 a
sus

tain
abl

e m
ini

ng
and

 mi
ner

al
ind

ust
ry

Co
mp

ete
nce

aro
und

 fut
ure

cha
llen

ges
Ne

w s
cie

nti
fic 

or
tec

hn
ica

l
kno

wle
dge

Share of respondents
To a full extent To a large extent To some extent Not at all Can not assess/do not know



 
   

28 

cent). As expected, the members of the administration and management of NordMin are more prone 
to indicate that the workshops have resulted in extended networks with foreign actors compared to the 
participants of the research projects and preparatory projects. This is most evident regarding new 
networks with foreign companies (six of six) and foreign universities (nine of nine). In a free text 
answer in the survey, one member of the administration and management expresses that the 
workshops have resulted in an extended network with all Nordic countries including the Faroe Islands. 
However, one participant of the preparatory projects expresses in free text that the workshops have 
not resulted in any new network. One participant of the research projects clarifies in free text that the 
attended workshop was very short without any real breaks. Therefore, it was hard to establish new 
networks.  
Figure 10 Extended networks, share of yes answers. 

 Source: Web survey.  
Generally, the interviewees are highly satisfied with the workshops and many of the interviewees 
mention that the workshops have been important in making new contacts. According to one 
interviewee, the workshops have enabled discussions with potential partners. The same respondent 
states that one of the workshop resulted in a preparatory project that involved partners outside the 
Nordic region. According to another interviewee, the mining and mineral field is rather small and the 
workshops have been important to meet and deepen current relationships and not only to create new 
networks. Thus, the workshops have been important in creating new networks, most often involving 
universities or research institutes located abroad, as well as maintaining previously established 
networks.   
According to the interviewees, the industrial involvement in the workshops has been shifting. One 
interviewee indicates that the industrial involvement has been increasing while another interviewee 
states that the industry has had trouble participating in the workshops because of the deteriorating 
market. One interviewee is of the opinion that the deteriorating market potentially had a negative 
effect on the long-term impact of the workshops since it became more difficult for companies and 
researchers to meet when the money disappeared. Therefore, it is likely that the market downturn 
negatively affected the possible results of the workshops in terms of network creation, and that the 
workshops could have resulted in more new networks if the external preconditions were different. 
Furthermore, the market downturn had a probable negative effect on new collaborations between 
researchers and industry within the mining and mineral field. Because of that, the long-term impact of 
new research and industrial collaborations generated by the workshops might be limited. 

52%

74%

85%

24%

8%

44%

67%

54%

22%

12%

0% 20% 40% 60% 80% 100%
Companies (N=25 / N=27)

Universities (N=27 / N=27)

RTOs/Research institutes (N=26 / N=26)

Public agencies (N=25 / N=27)

Politicians (N=25 / N=26)

Share of respondents
Extended domestic networks Extended networks abroad



 
   

29 

One interviewee indicates that the thematic area covered by the workshop is important in order to 
attract the participation of the industry. Another interviewee states that the location of the workshop 
could have an impact on the limited participation of companies.  
The long-term impact of the networks created within the workshop are most likely depending on 
future funding as well as maintaining the established networks through collaborative projects between 
actors within the university-industry-public sector relationship. According to one survey respondent, 
the workshops have functioned as platforms for co-operation but the respondent was unsure whether 
any politician had attended the workshops. One interviewee explains that it takes a long time to 
establish a sustainable contact with the industry. Thus, it is hard to predict the long-term impact of 
networks created within the workshops.   
3.4 Postgraduate education courses  
In the survey directed to students participating in the NordMin postgraduate education courses, we 
asked the respondents to give us an indication on the results accomplished by their attendance. Figure 
11 shows the answers from 23 of 67 students that participated in Mineral industry sustainability and 
Gold from bedrock to bullion, which were the courses that were held at the time as the survey 
dispatch. This chapter also takes into account a self-assessment, consisting of a survey mailed to the 
participating students in Seafloor mineral resources and prospects of deep-sea mining, held at the 
Centre of Geobiology at University of Bergen. The self-assessment was answered by 17 of 22 
participating students.  
The fourth course, The business of exploration, from the ground to the stock market, was held in 
Reykjavik 14–18 November 2016, organised by National Energy Authority, Faculty of Earth Sciences at 
University of Iceland and Iceland GeoSurvey. Most of the speakers came from the Geological Survey of 
Finland, but also from FinnMin, University of Iceland and Iceland GeoSurvey. 30 applications were 
submitted to the course but only 11 scholarships were granted. In addition, three non Icelandic 
students joined the course and paid for their own travel and accommodation expenses.   
3.4.1 Mineral industry sustainability and Gold from bedrock to bullion 
As presented in Figure 11, the courses have met the educational purpose. The main results that the 
students claimed to have achieved completely or to a large extent were extended insight of Nordic 
mineral and mining industry and their challenges, mainly concerning future sustainability subjects. 
This is further confirmed by the open survey comments. When faced by the opportunity to describe the 
value and the need of the courses in their own words, one student mentions wide gaps of knowledge in 
the society towards questions affecting mineral industries and their future challenges, and that the 
courses thus fulfilled an important function. Other students describe the courses as a way of spreading 
and exchanging information and knowledge around mining. One student highlights the importance of 
educational cooperation as a way of making extractions of mineral resources more efficient. 
The second objective with the courses, similar to the other core activities within NordMin, was to give 
the students the opportunity to expand their national and foreign network. As Figure 11 shows, the 
students were successful in that matter. 95 per cent of the students succeeded in making new contacts, 
at least at some level, because of their participation. Furthermore, 83 per cent of the students were of 
the opinion that the course designs were good for networking (not presented in the figure). One 
interviewed student, who participated in all PhD three courses, says that the Nordic research 
community, is small and easy to overview, and the courses gave good opportunities to also meet the 
majority of the academic elite involved. 
Figure 11 Students’ estimation of results achieved through two NordMin PhD courses (N=23). 
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Source: Survey to two education courses.  
The course particpants in both courses represent all the Nordic countries apart from Greeenland 
However, it should be noted that there is a wide overrepresentation of students studying in Finland. 
Therefore, the conditions for extending a broad Nordic network is difficult. Still, many of the students 
are positive about the opportunities to create new connections within a relevant professional field. 
Our empirical data does not enable us to draw any conclusions regarding the quality of the courses. 
Very few of the interview respondents have been able to comment the execution of the courses. 
Representatives of the NordMin administration and the participating students have nevertheless 
pointed out in great unity that the arrangement of the courses was good and that the courses had a 
high level of attendance. 
3.4.2 Seafloor mineral resources and prospects of deep-sea mining 
The following presentation is based on a self-assessment from the students that participated in 
Seafloor mineral resources and prospects of deep-sea mining, held at centre of Geobiology at 
University of Bergen 3–7 October 2016. The survey received 17 responses (of 22 participating 
students). 
In line with the other NordMin education courses, it was an important objective to create 
opportunities for the students to build relevant networks for their continued careers. Therefore, the 
students were asked if the course had led to an expanded research network. All students claimed that 
they had reached new contacts, and a majority of the students felt that they succeeded in this 
extremely well.  
The students also had the chance to give their opinion concerning the most beneficial aspects of the 
course. In accordance with the other courses given, few indicated networking as the key outcome 
(supported by only four responses). The rest of the responses focus on different factual knowledge and 
insights in the relevant science field. For instance, getting new input from experts on the topic of 
sulphide deposits was an outcome mentioned. Another student points out the participation on field 
excursions as very beneficial. For that reason, it is more appropriate to point out the learning outcome 
as the most important result for this course. Additionally, the majority of the students stated course 
content as the main reason for their course attendance. 
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4 Efficiency of NordMin 
In this chapter, we describe how well the programme has met the needs and fulfilled the expectations 
stated by the programme participants, in terms of management, administration and support services 
provided. The chapter contains our empirical data that aims to answer the evaluation question: How 
appropriate and efficient have the governance and management of the project been? 
4.1 Management functions and administration 
The fact that the idea behind NordMin is a political initiative is confusing to some of the participants. 
This confusion is expressed by interviewees among both project participants and representatives of the 
administration. The unclarity concerns the fact that the joint national funding of NordMin, 
administrated through the Nordic Council of Ministers, does not necessarily make the programme 
equally relevant to stakeholders in each country. To a certain extent, this can probably explain the 
dissimlar project participation for some of the countries as well as variations in engagement regarding 
management and administration. 
The project management of NordMin is overall well appreciated by the research and preparatory 
project participants, as well as by members of the steering committee and advisory board. This is 
confirmed in both interviews and surveys. However, it is stressed that the commitment of the 
committee and board members to some extent have suffered from difficulties in finding the 
appropriate amount of time. 
Some of the board members feel that their role over time has become unclear as the advisory board 
was more active in the initial phase of N0rdMin. As NordMin has progressed, the advisory board 
meetings are perceived as less fruitful containing mostly information exchange. However, this 
circumstance can be difficult to avoid. A high turnover among board members and the fact that some 
have chosen to participate online have also affected the value and function of the meetings. The 
possibility to participate online is a flexible solution in positive terms but, as mentioned by some of the 
board members, it makes it difficult to follow the meetings in a detailed manner. 
Both the advisory board and steering committee members confirm that the structure has been too 
administratively burdensome and, in retrospect, it would have been sufficient with one management 
function in the form of the steering committee. The advisory board did have an important role in the 
initial phase of NordMin and the ambition at that time was to engage industry representatives in the 
advisory board, which proved to be difficult. Note, however, that the national industry organisations 
SweMin and FinMin have participated. As it turned out, the role of the advisory board could have 
successively been phased out formally as it did in practice. Additionally, some of the interviewees 
stress that having only one management function could have released more resources for the 
management to run NordMin in a more efficient manner. 
Figure 12 shows the steering committee and the advisory board’s assessment of the NordMin 
management functions. The results show that both groups are mostly positive or indifferent towards 
the work of the project management. Not surprisingly, both groups are more positive regarding their 
own contribution, simply depending on the fact that the majority are not as involved in the work of the 
other group (one member participates in both). Not explicitly shown in the figure, it is also clear (but 
not surprising) that the five national coordinators are positive regarding their own work, while others 
find it difficult to assess. 
Figure 12 Assessment of the NordMin management and administration according to members of the steering committee (SC) and advisory board (AB), represented by seven survey respondents each. 



 
   

32 

 
Source: Survey to management and administration. 

We asked the survey respondents to assess the statement My role in the administration has been clear 
and Figure 13 shows that a clear majority agreed or strongly agreed. The composition of both groups 
also sees to have been appropriate according to most survey respondents, even though some neither 
agree nor disagree or find it difficult to assess. As already mentioned, and further discussed in the 
following chapters of the report, some interviewees highlight the lack of industrial representation in 
the NordMin management. 
Figure 13 Assessment of the role and composition of the steering committee (SC) and the advisory board (AB), represented by seven respondents each. 
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Source: Survey to management and administration. 

4.2 Administration of core activities 
4.2.1 Research projects 
Expressed in both interviews and in the survey, the research project participants are overall positive 
regarding the NordMin administration. As shown in Figure 14, 71 per cent of the survey respondents 
are satisfied with the proposal process in terms of an appropriate routine for assessment and selection 
as well as the process being fast. One of the interviewed project leaders specifically expresses that the 
application form was clear and easy to submit. 
The routines for project initiation and reporting seem to have been efficient (agreed by 88 per cent), 
and the requirements for project reporting (agreed by 82 per cent) and support during project 
implementation (agreed by 76 per cent) were appropriate. As expected, some of the research project 
participants answering our survey find it difficult to assess the administration since they probably have 
been less involved than the project leaders in the initial phase. 
Figure 14 Administration of the research projects according to survey respondents (N=17). 

 
Source: Survey to research project participants. 

The project management arranged a midterm-meeting for all project leaders and the steering committee where each project leader presented an overview of their project (11 November 2014). Expressed in free text, one of the survey respondents would have liked more involvement of the NordMin management in the research project work, e.g. through participation in project meetings.  
Both survey respondents and interviewees express that the project reporting every sixth month was too 
extensive and they would have preferred it once or twice a year. One of the project leaders highlights 
the relatively short time limit between the call and application deadline, which made it difficult for 
many to coordinate a project and to apply for NordMin funding.  
Some project leaders interviewed also express difficulties regarding the disbursement of funding and it 
would have helped to receive the entire sum in the beginning of the project instead of little by little. 
Due to a limited budget, it was also difficult to prioritise travel costs and to gather all participants for 
project meetings.  
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Of the 18 survey respondents, 13 have been in contact with the national coordinator (including the six 
project leaders answering the survey). 
4.2.2 Preparatory projects 
The preparatory project participants are also fairly pleased with the NordMin administration. As 
shown in Figure 15, 65 per cent agree that the routine for proposal assessment and selection was 
appropriate and that the routine for project initiation was efficient, while 30 per cent answered neither 
agree or disagree or can not assess/do not know. 85 per cent agree that the process was fast. A couple 
respondents disagree and one specifies that a delay of several months led to difficulties in preparing 
the project and proposals for both national and EU-funding and left no time to arrange meetings with 
all project partners. 50 per cent answer neither agree or disagree or can not assess/do not know 
regarding the process being transparent. 
Figure 15  Administration of the preparatory projects according to survey respondents (N=20). 

 
Source: Survey to preparatory project participants. 

A dozen of the 20 preparatory project survey respondents have been in contact with the national 
coordinators. 
4.2.3 Workshops 
Figure 16 shows the survey results for some aspects of the workshops according to 11 preparatory and 
11 research project participants. The majority agree that the routines for marketing the workshops 
(total 86 per cent) and the support before and during the workshops (total 73 per cent) were/was 
appropriate. The workshop format seems to have been good also for networking (total 82 per cent). 
Figure 16 Administration of the workshops according to respondents of the research and preparatory project surveys. 
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Source: Survey to research and preparatory project participants. 

The steering committee and advisory board interviewees confirm the importance of the workshops as a 
very good opportunity to find new partners and expand their network. The workshops have proven 
especially valuable for those who are not yet seriously established in the field, e.g. Greenland. 
However, some of the workshops have been difficult to attend due to time-consuming itineraries and 
expensive travel costs related to the geographical location. This circumstance was raised in some of the 
interviews and during the interpretation seminar. 
4.2.4 Postgraduate education courses 
The postgraduate education course participants who responded to our survey are very positive 
regarding both the course content and how the courses were organised. The total number of answers 
(27) exceed the number of respondents since some have attended both courses.  
Figure 17 shows the survey respondents’ assessments of some administrative aspects. It is clear that 
the course format was good for networking and that they received appropriate support before and 
during the courses. There seem to be room for improvement regarding the marketing routines. 
Figure 17  Administration of the postgraduate education courses according to survey respondents.  
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 Source: Survey to postgraduate education course participants. 

One respondent assesses the organisation of the course held in Oulu, Gold from Bedrock to Bullion, as 
outstanding. Additional suggestions from the postgraduate education course participants include a 
web platform with a database of contacts from the NordMin events (that would make it easier to keep 
in touch) and the possibility for students to present their work to each other orally or, for example, in a 
poster session. 
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5 Relevance and objective fulfilment 
This chapter discusses the objectives of NordMin, how relevant and challenging they have been 
considered by the participants and to what extent they have met the needs identified in the planning 
process of NordMin.  This chapter also treats the issues of expectations and assesses the NordMin 
added value. We then move forward to examine to what extent the objectives of NordMin have been 
fulfilled. 
In the following text, the eight programme goals will be abbreviated; Nordic collaboration platform, 
Stimulate and facilitate HEI´s cooperation, Framework for voluntary Nordic cooperation, 
Voluntary platform for benchmarking, Attract external funding, Address issues of mutual 
importance, Increase the global visibility and Invite to dialogue for future challenges. 
We largely base our results on interviews and survey results and the chapter contains our empirical 
data that aims to answer the three evaluation questions: How relevant and challenging were the 
project’s objectives? To what extent did the project meet the needs identified? To what extent have the 
project objectives been achieved? 
5.1 Relevance of NordMin’s objectives  
As there were political motivations behind the NordMin initiative, we asked the survey respondents to 
assess the relevance of the objectives.  
 
Figure 18 shows the steering committee and the advisory board’s assessment of the relevance of the 
eight programme objectives and the responses from the participants in the research and preparatory 
projects. Hardly any industry was represented in the survey. The results show that a clear majority of 
the respondents, irregardless of group, think that the goals are highly relevant or somewhat relevant. 
However, members in the steering committee and advisory board generally consider that the goals are 
more relevant compared to participants in the research and preparatory projects. Goals that are clearly 
more relevant for the steering committee and advisory board members are; Stimulate and facilitate 
HEI´s cooperation, Address issues of mutual importance and Invite to dialogue for future challenges. 
The large differences in opinions might reflect the fact that the issues are of a more political nature. 
Goals that quite a few (10-15 per cent) of the research and preparatory project participants consider 
are not at all relevant are; Stimulate and facilitate HEI´s cooperation, Voluntary platform for 
benchmarking and Invite to dialogue for future challenges. The same category of respondents also 
reckons these goals as being the most difficult to assess. This is not too surprising, simply because it 
was mainly the board’s and committee’s responsibility to be active and to engage in these issues.  
According to the survey responses, the most relevant goal is developing a Nordic collaboration 
platform; 87 per cent of the members in the steering committee and advisory board and 77 per cent of 
the research and preparatory participants respond that this is a highly relevant goal. This is 
additionally confirmed in interviews, where inteviewees often emphasizes the previous absence of 
cooperation between the countries as well as between the various groups of stakeholders. Overall, the 
interviewees stress the importance of the core activities, with specific emphasis on the workshops. 
The goal Increase the global visibility is considered a very relevant goal for most respondents. All the 
members in the steering committee and advisory board and 86 per cent of the research and 
preparatory project participants believe it is a highly or somewhat relevant goal. 
As previously mentioned, the results from the survey show that the goal Stimulate and facilitate HEI´s 
cooperation is clearly more relevant for the steering committee and advisory board members; 93 per 
cent respond highly/somewhat relevant, than for research and preparatory project participants where 
the corresponding figure is 60 per cent. Not shown in the figure, the results of the survey to 
participants in the postgraduate education courses show that 87,5 per cent of them, mainly PhD 
students, believe that a Nordic educational platform within the mining and mineral area is needed. 
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Expressed in free text, one of the survey respondents thinks it is valuable to visit Nordic countries and 
to network with other people working in the mining and mineral sector, because he or she sees 
himself/herself working in the mining sector or in research associated to mining/exploration in the 
future. 
Figure 18  Assessment of relevance of NordMin´s objectives according to participants in the research and preparatory projects and according to members of the steering committee (SC) and advisory board (AB). 

 Source: Web survey 
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We asked the survey respondents to assess the statement To what extent have the NordMin objectives 
been fulfilled. By comparing these results with the survey responses regarding relevance (already 
discussed and shown in  
Figure 18), we can evaluate to what extent the programme has met the needs identified in the planning 
process of NordMin. Figure 19 shows the percentage of respondents who think that the goals are 
highly relevant and the percentage of respondents who consider the goals to been highly fulfilled. 
The results show that a higher percentage of the steering committee and advisory board members 
compared to research and preparatory project participants consider the goals to be highly fulfilled. 
This follows the same pattern as the relevance (as pointed out in the previous section, the same group 
generally considers the goals to be more relevant compared to participants in the research and 
preparatory projects). 
According to the survey, the number of respondents who consider the goal to be highly relevant is 
generally larger than the number of respondents considering that the goal has been highly fulfilled. 
Some interviewees believe that this pattern can be explained by overly ambitious goals for a relatively 
short programme period.  
Goals for which there is a large difference between relevance and objective fulfilment are; Attract 
external funding, Increase the global visibility and Invite to dialogue for future challenges. By the 
time of the evaluation, most of the research and preparatory projects were not finished and the survey 
results regarding the goal fulfilment for Attract external funding is therefore not surprising. Not only 
the survey respondents but also interviewees express the importance of global visibility but think that 
more communication and information activities should have been done. From neither freetext in the 
survey nor brought forward in the interviews, there are any clear arguments that can explain why the 
goal Invite to dialogue for future challenges seem to meet the needs to such a low extent.  
Both survey respondents and interviewees express that the objective developing a Nordic 
collaboration platform has been most successful. 53 per cent of the steering committee and advisory 
board members and 44 per cent of the research and preparatory project participants consider it to be 
highly fulfilled. The difference between objective fulfilment and relevance is relatively small and the 
goal seem to, a relatively large extent, have met the needs. 
Figure 19  Assessment of the extent to which NordMin´s objectives meet the needs identified according to 
participants in the research and preparatory projects and according to members of the steering committee (SC) and advisory board (AB). Red bars represent percentage of respondents believing the objective has been highly fulfilled. Blue bars represent percentage of respondents thinking the goal is highly relevant.  
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 Source: Web-survey. 
5.2 Expectations and added value of the programme 
In order to evaluate to what extent the programme, in a broad perspective, lived up to expectations we 
asked the survey respondents to assess the statement To what extent has NordMin met your/your 
organisation’s expectations. Figure 20 shows that a majority of all groups judge that NordMin 
corresponded to their expectations. Four of 17 participants in research projects (24 per cent) state that 
that the programme had exceeded their expectations and two members of 14 in the steering committee 
and advisory board (14 per cent) believe that the programme exceeded their expectations. Six of 19 of 
the preparatory project participants (32 per cent) answer that the programme did not correspond to 
their expectations. However, as previously mentioned, most of the preparatory projects were, at the 
time of the survey still ongoing or had only recently resulted in proposals submitted to external calls.  
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The results from the survey are confirmed in the interviews. To summerize, it is obvious that the 
participants are satisfied with the programme and several interviewees express a gratitude for 
NordMin. 
Figure 20 Assessment of what extent the programme lived up to expectations. 

 Source: Web-survey.  
As presented in Chapter 3, a clear majority of the research and preparatory project participants answer 
that the project would not have been conducted at all without the NordMin funding. These survey 
results are confirmed by the interviews, and there is a widespread view that most of the project results, 
as well as results from the workshops and postgraduate education courses, would not have been 
realised without the programme.  
In terms of the added value of the programme, it has not contributed to increased competitiveness for 
R&D providers. This is not surprising since the timeframe for the programme is short and because 
most of the projects are in the early phase of the innovation value chain. We know from previous 
evaluations that it takes time for the results and effects of these type of projects to occur and thus 
become observable in industry. This is most probably also the case for NordMin. It is impossible to 
assess the feasibility that innovations, resulting from the programme, may lead to added value in 
terms of improved profitability and increased employment in the future.  
Stated in both the interviews and in free text alternatives in the survey, the added value of the 
programme is rather expressed in terms of contributing to the extension of network and cooperation. 
Some of the intervieweed stress the opportunity the programme provides for all Nordic countries to 
learn from each other and that this is particularly important for Iceland and other newcomers. One of 
the interviewees specifically said that it has opened a path into the Nordic mining world and an 
opportunity to learn from countries being in similar contexts. 
Additionally, a couple of interviews raise the value of NordMin being a large programme (in terms of 
many different stakeholders) that is focused on one sector for a short period of years. They believe that 
this made it more visible than most long-term research programmes, which quite often covers many 
sectors.  
Many of the interviewees believe that forming a platform for discussion and networking between 
different stakeholders are the most important contributions of the programme. They stress that 
NordMin is a catalyser for initiating collaboration around future challenges, which otherwise would 
not happen. 
According to the interviewees there are no similar programmes. The EIT Raw Materials have, for 
example, neither the political dimension nor the Nordic aspect and the programme is longer term and 
larger in all respects (budget, partners, themes etc.). Some respondents think that the Nordic added 
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value could be enhanced by including activities matching EIT Raw Materials, Horizon 2020 and other 
international programmes. Preparatory projects could for instance fill the role of creating synergies 
with such programmes. 
5.3 Fulfilment of programme objectives 
This section assesses the extent to which the objectives of the programme have been fulfilled. 
A large number of activities have been organized within the framework of the four core programme 
activities. According to both survey respondents and interviewees, the activities have been executed 
with high quality and were overall much appreciated. The creation of extended networks between 
different stakeholders is an important result of each of the four core activities, as discussed in Chapter 
3. The development of a collaborative platform for the Nordic mining and minerals 
industry has, to a high degree, been fulfilled. Large research institutes, universities and government 
agencies have been the most active actors while many small research institutes, universities and the 
mining industry generally proved low activity and commitment. Long-term networking with industry 
was hampered in large part by the market deterioration that made it difficult for companies to 
participate. Many small research institutes and universities proved low activity partly due to long 
travel time and travel expenses. 
The programme has stimulated and facilitated cooperation between higher education 
institutions by organizing post graduate education courses8. Four courses in total were organized in 
different Nordic countries with MSc and PhD students representing all the Nordic countries. The 
empirical evidence indicates that the courses have resulted in extended interdisciplinary networks 
between students at different Nordic universities. However, joint degrees/programmes, for 
instance through the development of a Nordic Mining School among interested institutions, has not 
been developed. A project proposal focusing on possibilities for developing a Nordic Masters 
programme on Raw Materials, a Nordic Mining School, was approved funding by Nordforsk/Nordic 
Innovation in 2012. This project showed that, due to the differences in education systems in the Nordic 
countries, it would be too complicated to initiate a joint school. However, one result from the project 
are Technical University of Denmark’s and Luleå University of Technology’s ongoing efforts in 
developing a joint MSc degree in Natural resources management in the mineral raw materials area 
with a focus on the challenges in the Arctic.  
The programme did not in dialogue with industry, national research and innovation 
financiers, regional authority and other stakeholders create a framework for voluntary 
Nordic cooperation in research, innovation and demonstration that can promote a 
sustainable mining and mineral industry. It is a challenging goal to set up a board for such 
formal cooperation with the purpose to target resources and form a base for further financing 
collaboration in other programmes. Such endeavour would have taken several years and, to date, any 
progress in meeting such goal cannot be seen. The members of the steering committee may not even 
try to engage national government funders.  
To a large degree, the steering committee became a voluntary platform for benchmarking and 
exchange of experience on Nordic countries’ mineral strategies as well as on other 
policy areas that affect the mining and mineral industry. Both the surveys and interviews 
with the members of the steering committee state valuable benchmarking of issues, such as future 
challenges and mineral policy. Some interviewees state that there was a good dialogue between 
ministers in the steering committee and the Nordic government offices. The report Mining in the 
Nordic Countries9 is an example of a benchmarking study initiated by the steering committee. The 
report is the result of a research project and presents a comparative review of legislation and taxation 
in the Nordic countries. The need for a platform for exchanging lessons learned of working with the 
extracting industry has been examined in this evaluation. According to the survey respondents, 50 per 
                                                             
8 One of the education courses (the Bergen course) was organized with joint Nordic actors.  
9 Mining in the Nordic Countries, A comparative review of legislation and taxation, Petter Hojem, TemaNord 2015:542, ISBN 078-92-893-4234-6 (pdf) 
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cent of the members of the steering committee and advisory board believe such a platform is highly 
relevant and 43 per cent think that it is somewhat relevant. 
It is too early to assess to what extent the programme has managed to attract external funding to a 
degree that makes it possible for the network to live beyond the three years of Nordic 
funding, and work to attract further investment in the network through EU, Nordic and 
national funds and private investors. Within the timeframe of the programme, eleven 
preparatory projects received funding. At the time of this evaluation, the research projects are just 
about to finish. Ten out of eleven10 preparatory projects have been submitted to external calls, two 
have been disapproved, and the rest are still pending decision. The six research projects funded by 
NordMin are in their final phases and a large number of proposals for follow up projects in external 
programmes have been submitted. However, it is yet too early to estimate the potential for successful 
outcomes of those proposals.  
There are examples in each of the core activities where issues of mutual importance for the 
extractive industry and society for a sustainable mining and mineral industry have been 
addressed. One example is the research project SEARCH that aims to identify a best practice for new 
gender equality initiatives in the male dominated Nordic mining industry. Other examples include the 
preparatory projects Mining, quarrying and tourism development and NordMinCoE where society 
benefits were central. In the workshop Mining and society in the Arctic, topics on arctic society 
benefits, workforce development and negotiation were addressed. The focus was especially on the 
Greenlandic future challenges, and the Arctic cooperation. The issues of mutual importance for the 
extractive industry and society were also partly addressed in the first two education courses. 
Since 2014, the project management has presented NordMin in international conferences on annual 
basis, for instance at PDAC and Plan Nord in Canada with the purpose to increase the global 
visibility of the mining and mineral industry and research activities within the mining 
and mineral area in the Nordic region. In order to further increase the visibility, brochures and 
websites were developed. National coordinators were hired to make NordMin visible especially on the 
national level. Both the survey respondents and interviewees express that more communication and 
information activities should have been performed, externally and internally. However, 60 per cent of 
the respondents consider NordMin to be a well-known concept within academia, but to a less extent 
within the Nordic mining industry. 40 per cent of the members in the steering committee and the 
advisory board believe that NordMin is a well know concept for policymakers in the Nordic countries. 
Only 10 per cent of the respondents answer that NordMin is well known concept outside the Nordic 
countries.  
The objective invite to dialogue on the future challenges of the mining and mineral 
industry is built into the programme. The programme management together with the national 
coordinators are using many ways to engage in identifying relevant and future challenges, in finding 
related appropriate topics for calls, and in developing schedules for workshops and education courses. 
There are examples of different themes in each of the core activities that focus on future challenges in 
the mining sector. One such example is the theme prospecting, exploration and mining on the 
seabed present in the PhD course in Bergen; the Seafloor mineral resources and prospects of deep-
sea mining. This theme is partly present also in the MSc course in Reykjavik: The business of 
exploration, from the ground to the stock market, and was central to the workshop in Reykjavik: On- 
and offshore exploration and prospecting in extreme Nordic environments: challenges and benefits 
of finding exploitable raw materials. One example of challenges related to sustainability issues is the 
workshop in Mo i Rana: Mineral waste – disposal or value creation? Need for research and 
innovation and the research project Sustainablility criteria for the Nordic extractive industry. 
The overall objectives of NordMin are very broad and, at times, expressed in terms of activities. Most 
of the objectives are qualitative and not quantified, which means that assessment of their fulfilment 
                                                             
10 The modern and ancient VMS-forming project, coordinated by Iceland GeoSurvey has not been submitted to any external call. The plan was to submit a proposal for offshore topic in a H2020 draft, but the offshore issue has recently been taken out of the draft. 
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becomes difficult. A generous interpretation could conclude that most programme objectives have 
been fulfilled to a large extent, but our -more critical- assessment conclude that the programme only to 
some extent has fulfilled its objectives. The programme objectives Development of a Nordic Mining 
School and Create a framework for voluntary Nordic cooperation were very ambitious, close to 
unrealistic, and thus difficult to reach. Both interviewees and survey respondents state that the 
objective Increase the global visibility only has been fulfilled to a small extent. However, considering 
the small timeframe and limited management resources it is difficult to expect much more than what 
has been achieved. As previously mentioned, the goal Attract external funding is too early to assess. 
The concept of developing a Nordic Mining School is, however, still in progress between Luleå 
University of Technology, Oulu University and the University of Tromsö. Further ideas are also 
developed within the European EIT Raw Materials where several of the Nordic universities are 
members.  
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6 Conclusions, reflections and recommendations 
In this final chapter, we summarise the findings of the evaluation, reflect upon the findings and 
express our recommendations. 
The programme covers a wide range of activities and represents a broad approach to increase the 
global competitiveness and sustainability of the mining and mineral industry in the Nordic region. 
This is to be achieved through cooperation within research, education and development.  
The evaluation shows that NordMin is a very well functioning program in many respects. The 
programme is now established and rather well known for a range of stakeholders in the Nordic 
countries. NordMin sufficiently support operations related to all core themes and the core activities 
have led to some considerable additionality, especially in the form of networking and some new 
enduring constellations of collaboration. As results start coming out of the research projects it is 
becoming increasingly important to work hard with the dissemination of results.  
6.1 Results and impact 
A clear result from the research projects is extended network, both in terms of new (94 per cent) 
and deeper connections (56 per cent), however, primarily within academia. Furthermore, all 
respondents assess that new scientific and technological knowledge has been or, ultimately, will be 
achieved. Eight publications have been completed and another 15 are currently pending or planned. A 
total of 72 per cent of the respondents answer that the project has or will result in new or improved 
methods/tests. According to the survey, 17 per cent respond that the projects have resulted in new or 
improved technologies and 33 per cent believe that it will led to new or improved technologies. 
Additionally, future collaborative projects and approved grants or funding applications, both within 
industry and academia, have been achieved.  
There are several examples of concrete project results. For instance, Sustainability Criteria for the Nordic Mining Industry has developed a guidline for the Nordic mining industry’s sustainability efforts. SEARCH’s charting off gender equality in the Swedish mineral industrial field resulted in the development of a gender equality programme. The companies Boliden AB, and LKAB recently implemented the programme. PlatinumProbe has resulted in prospecting models for the discovery of new sulphide deposits, and GREENBAS assessed the applicability of Icelandic basalt for production of Basalt fibres for industrial applications. The project paves the way for a unique low carbon production not seen elsewhere. Furthermore, CRUSMID-3D has explained how small and large-scale mineralizing systems operate and how this information can be used in exploration targeting. The project has also managed 3D-geophysical modeling of base metal mineralization in Jameson Land (East Greenland). Particularly Greenland Gas and Oil Ltd is interested in the outcome of the project and further collaboration. Another example is Wascious development of a technology concept for water conscious mining, and safe utilisation or disposal of tailings. The cooperation with mines and technology companies is expected to continue. 
As shown, there are elements of industrial success but many of the projects have, however, lacked a 
strong industrial involvement and the research projects did not result in as much innovations and 
commercialisation as expected, partly due to the expectations being too high. A timeframe of three 
years is relatively short not only for curiosity-driven but also for impact-driven projects. 
The preparatory projects clearly led to new constellations of collaboration, especially between 
RTOs/research institutes, companies and universities. A majority of the participants state that the 
preparatory projects have enabled proposals that otherwise would not have been realised. At the time 
of the evaluation, ten of eleven preparatory projects have resulted in proposals submitted to external 
calls, two of which have been disapproved. 80 per cent of them are still in the process of pending a 
decision. The amont of granted external funding and activity within other programmes as a result from 
NordMin is therefore not yet known. The preparatory projects did not, however, engage that many 
industrial partners as expected, partly due to the fact that the majority of enterprises in NordMin are 
relatively small companies for which co-founding and EU projects usually are not very attractive. 
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It is clear that the workshops led to considerable added value and there is no doubt that the 
meetings, by a vast majority of the stakeholders, are regarded as the main value of NordMin. The 
workshops have, to a high degree, resulted in extended networks, especially with actors abroad and 
particularly between universities and RTOs/research institutes. As expected, the workshops have 
partly generated new scientific and technical knowledge as well as competence development. The 
workshops did not, however, result in as much extended networks with the mining industry as 
expected, which partly can be due to companies having had difficulties to attend workshops due to 
limited R&D resources. The time period of NordMin was marked by low economic activity in the 
mining industry. 
The postgraduate education courses have undoubtedly been efficient for networking, showing 
that 95 per cent of the responding students extended their networks. Furthermore, a clear majority 
were of the opinion that the course designs were good for networking. The Nordic mineral research 
community is rather small and the courses also gave an opportunity to meet a majority of the academic 
elite involved. As a result of the courses the students also increased their insight of the Nordic mineral 
mining industry and challenges concerning future sustainability. The postgraduate education courses 
did not, however, result in an established and formalized Nordic educational collaboration on masters 
and post graduate level as expected, partly due to substantial differences in the educational 
administration in the Nordic countries. 
The main expected effects from the NordMin’s core activities will likely be found in promoting network 
and competence development. The programme has probably helped to raise the awareness and 
knowledge of energy, environmental, gender and society issues, which can become competitive 
advantage. NordMin is, however, unlikely to have, to any large extent, contributed to innovations 
leading to a global impact.  
6.2 Efficiency of Nordmin 
NordMin is generally praised for its management functions and administration. Administrative 
procedures, working methods for the core activities and for the assessment of project proposals are all 
established and working well. This provides a strong basis for success. The project manager is 
identified as a key person, who has run the core activities of the programme in efficient ways. 
A majority (71 per cent) of the research project participants are satisfied with the proposal process 
in terms of an appropriate routine for assessment and selection as well as the process being fast. The 
routines for project initiation and reporting seem to have been efficient (agreed by 88 per cent) and 
the requirements for project reporting (agreed 82 per cent) and support during project 
implementation (agreed 76 per cent) were appropriate.  
The preparatory project participants are also relatively pleased with the NordMin administration, 
65 per cent agree that the routine for proposal assessment and selection was appropriate and that the 
routine for project initiation was efficient, while 30 per cent answered neither agree or disagree or can 
not assess/do not know. 85 per cent agree that the process was fast.  
A clear majority of all survey respondents agree that the routines for marketing the workshops (total 
86 per cent) and the support before and during the workshops (total 73 per cent) were/was 
appropriate. The workshop format also seems to have been good for networking (total 82 per cent). 
The postgraduate education course participants who answered our survey are very positive 
regarding both the course content and how the courses were organised. It is clear that the course 
format was good for networking and that students received appropriate support before and during the 
courses. However, there seem to be room for improvement regarding the marketing routines of the 
courses. 
The programme management is relatively large, as a result of the scope and ambition of the 
programme. Having two separate management functions, a steering committee and an advisory board, 
have been too administratively burdensome and instead, the resources could have been focused to 
enable the NordMin management to run the programme in a more efficient manner. As NordMin has 
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progressed, the role of the advisory board has become unclear, confirmed by the board members 
themselves.  
6.3 Relevance and objective fulfilment 
A clear majority of the respondents, irregardless of group, believe that the goals are highly relevant or 
somewhat relevant. However, members in the steering committee and advisory board generally 
consider them as more relevant compared to participants in the research and preparatory projects. 
Goals that are clearly more relevant for the steering committee and advisory board members are; 
Stimulate and facilitate HEI´s cooperation, Address issues of mutual importance and Invite to 
dialogue for future challenges. The large differences in opinions might reflect the fact that the issues 
are of a more political nature. 
According to the survey, the most relevant goal is developing a Nordic collaboration platform; 87 per 
cent of the members in the steering committee and advisory board and 77 per cent of the research and 
preparatory participants respond it is a highly relevant goal. This is confirmed in interviews, where 
interviewees often emphasize the former absence of cooperation between the countries as well as 
between the various groups of stakeholders. Both survey respondents and interviewees express that 
the objective developing a Nordic collaboration platform has been the most successful objective.  
A majority of the survey respondents answer that NordMin corresponded to their expectations 
and it is obvious that the participants are satisfied with the programme. Several interviewees also 
express a gratitude towards NordMin. 
In terms of added value of the programme, it has not contributed to increased competitiveness for 
R&D providers. This is not surprising since the timeframe for the programme is short and the fact that 
most of the projects are in the early phase of the innovation value chain. The additional value of the 
programme is rather expressed in terms of contribution to the extension of networks and cooperation. 
Some of the interviewees stress the opportunity that the programme provides for all Nordic countries 
to learn from each other, and that it is particularly important to countries that are newcomers. 
NordMin's efforts seem not overlap to any great extent with other financiers and as a Nordic 
networking programme it stands alone in the field. Most of the results and impact presented in the 
evaluation, would probably not have been realised without the programme. 
When assessing the fulfilment of the programme objectives, it becomes obvious that they were 
not formulated with such exercise in mind. The objectives are qualitative, and include no indication of 
when they are to be achieved, thus making any assessment of their fulfilment quite difficult and not 
very illuminating. A generous interpretation could conclude that most programme objectives have 
been fulfilled to a large extent, but our more critical assessment concludes that the programme has 
fulfilled its objectives but only to some extent. The NordMin objectives Development of a Nordic 
Mining School and Create a framework for voluntary Nordic cooperation were very ambitious, 
almost unrealistic for the short timeframe of the programme, and thus difficult to reach. 
6.4 Recommendations 
NordMin is an unusal programme and there is no doubt about NordMin's importance and potential 
for Nordic networking within the mineral field. There is general agreement that NordMin is on the 
right track and that there is a potential for NordMin to become a successful Nordic network of 
expertise and research focusing on sustainable non-energy raw materials. 
Given the importance, uniqueness and successful start-up of the programme, there are good reasons 
for the NCM to pursue with the programme. 
NordMin is in many respects an untested model, and it may be particularly important to consolidate 
that which works well before the next step is taken. There are a number of merits worth highlighting: 
  A large amount of activities has started in a short time with participants from all the Nordic 

countries 
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  NordMin has quickly found a good management structure and good administrative practices  
  NordMin covers all possible strands of research in this area; environmental protection and social 

cohesion within one of the six core themes  
  There is a clear enthusiasm and conviction at all levels that the current strategy is the right one 
The time aspect is important: NordMin must be judged by where it is on a "development curve", and 
immediate results and effects should not be expected. NordMin should be allowed another programme 
period in which to focus on increasing the interaction with industry, and to gradually improve the 
functioning of a Nordic platform for networking and catalysator for mutually beneficial collaboration. 
Being a newly established programme, there are, naturally, some specific areas for improvement: 
  Research projects 

 Keep the funding for two or four more years to better comply with the education systems and 
to simplify engagement of PhDs 

 When the results of the projects start to become apparent, it is important to make sure to 
disseminate them at an early stage. The project decisions should specify how the project 
results will be disseminated both within scientific circles and to the industry. Today, the 
knowledge of the project results is weak even within the NordMin community 

  Workshops 
 Let the workshops grow bigger. This form of network activity is much appreciated and should 

be prioritized before the other core activities  
 Ensure an agenda that suits both R&D performers and industry 
 Expand the facilitatation to include matchmaking between industry and academia, aside from 

the facilitation of networking. One example of such facilitation is the university tool AIMday 
(Academia Industry Meeting Day). This is used by many universities as a way to increase 
knowledge exchange, make contacts and initiate collaboration between academia and industry. 
Specific questions brought forward by companies are matched with the academic expertise. 
The outcome is a day of so-called ‘one question, one hour’ workshops where teams of 
approximately five to twelve individuals (from academia and industry) candidly discuss each 
topic in the format of a round-table discussion. 

  Increase industry participation  
 Find ways to promote proactive engagement, for instance through distributing outreach 

information or visits to potential companies etc.  
 Let the industry set the agenda for meetings and projects and try to bring scientific 

competences together that corresponds to the needs of the industry   
 Make sure to have company representatives in the management group (not only 

representation by industry associations) 
 Consider additional “offers” and develop forms for networking and interaction between 

companies and PhD and Master students, for example facilitate industrial PhD’s, master 
thesis, project- and trainee work  

 Practice patience and change to longer programme periods; it takes time to build up an 
effective and trustful cooperation between companies and university researchers.  

  Increase the efforts in terms of internal and external communication and information 
dissemination. For example, develop a communication plan for the programme  

  Management 
 The advisory board does not function optimally. Focus the resources on the steering 

committee and the project management in order to increase the efficiency of the 
administration 
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 Express the role of the management function clearer, particularly the roles of the advisory 
board and the national coordinators 

  Objectives 
 Facilitate opportunities to evaluate objective fulfilment and reformulate the objectives based 

on the SMART criteria; Specific (target a specific area for improvement), Measurable (quantify 
or at least suggest an indicator of progress), Attainable (specify who will do it), Realistic (state 
what results can realistically be achieved, given available resources), Time-related (specify 
when the result/s can be achieved).  

 Many of the goals are very ambitious. Consider which goals are the most important to keep 
and which ones are not. Such task helps adapting the ambitions to prevailing conditions 
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 Interviewees and interpretation seminar participants  
 Interviewees 

Adrian Braun   University of Lapland, Finland 
Betty Christakopoulou   Luleå University of Technology (LTU), Sweden 
Pär Weihed   Luleå University of Technology (LTU), Sweden 
Per Ahl  SveMin - Swedish Association of Mines, Mineral and Metal 

Producers, Sweden 
Pekka Suomela  FinMin - Finnish Association of Extractive Resources 

Industry, Finland 
Elisabeth Gammelsäter    Norwegian Mineral Industry, Norway 
Mikael Gröning    Mälardalen University, Sweden 
Annika Hahn    Ministry of Foreign Affairs, Sweden 
Bryndís Guðrún Róbertsdóttir  National Energy Authority, Iceland 
Hans Hinrichsen    Greenland School of Minerals and Petroleum, Greenland 
Per Helge Høgaas   SINTEF, Norway 
Jerry Blomberg    Luleå University of Technology (LTU), Sweden 
Pieraolo Guarnieri  Geological Survey of Denmark and Greenland (GEUS), 

Denmark 
Þorsteinn I. Sigfússon   Innovation Center Iceland, Iceland 
Rune Larsen  Norwegian University of Science and Technology (NTNU), 

Norway 
Eira Andersson   Luleå University of Technology (LTU), Sweden 
Helena Ranängen    Luleå University of Technology (LTU), Sweden 

 Attendees of interpretation seminar (19 October 2016) 
Pär Weihed   Luleå University of Technology (LTU), Sweden 
Betty Christakopoulou   Luleå University of Technology (LTU), Sweden 
Katarina Persson Nilsson   Ministry of Enterprise and Innovation, Sweden 
Bryndís G. Róbertsdóttir   National Energy Authority, Iceland 
Riikka Aaltonen   Ministry of Economic Affairs and Employment, Finland 
Flemming Getreuer Christiansen Geological Survey of Denmark and Greenland GEUS 
Mai Fersløv Andersen   Nordic Council of ministers  
 
Annika Olsson   Technopolis Group 
Miriam Terrell   Technopolis Group 
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 Survey: Research projects 
Background 

 Which of the following research projects have you participated in? 
 Dropdown list with projects 

 What type of organisation do you represent in NordMin? 
 Company 
 University 
 RTO/Research institute 
 Public agency 
 Industry association 
 Minister 
 Nordic organ, for example Nordforsk, Nordregio and Nordic Innovation 
 Other (please specify): 

 Where is your organisation located? 
 Dropdown list with countries (including Other, please specify) 

 Please specify your role in the project? 
 Project leader 
 Participant 
Results and potential impact of the research projects 

 What results and impact have been achieved as a result from the project so far, and what future 
impact is expected? 

Has been achieved; Will be achieved; Will not be achieved; Not relevant; Can not assess/do not know 
 New scientific or technical knowledge 
 Competence development 
 Scientific (peer-reviewed) publications 
 Other types of publications 
 Recruitment of PhD students 
 Graduation of PhDs 
 Recruitment of other scientific or technical staff 
 Patent applications 
 New or improved technologies 
 New or improved devices/equipment 
 New or improved methods/tests 
 New connections 
 Deeper connections 
 Please leave a comment: 

 Who do you consider as the main beneficiary of the project results? 
In my country; In other countries 
 Companies 
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 Universities 
 RTOs/Research institutes 
 Public agencies 
 Politicians 
 Please motivate/comment your answer: 

 Please describe any other project results or impact that have been realised for you/your 
organisation. 

 Please assess the following. The project has resulted in an extended network with… 
In my country; Foreign 
 Companies 
 Universities 
 RTOs/Research institutes 
 Public agencies 
 Politicians 
 Please enter a comment 

 To what extent did the project live up to your/your organisation’s expectations? 
 It exceeded my/our expectations 
 It corresponded to my/our expectations 
 It did not correspond to my/ our expectations 
 Can not assess/do not know 
 Please motivate/comment your answer: 

 Please assess the potential longer-term impact of your NordMin project: 
 Improved R&D&I capability 
 Improvement of best available technology and reduction of the environmental footprint 
 Increased processing of raw materials (minerals) within the region to ensure improved regional 

societal benefits from mining 
 Innovations that will lead to the development of new opportunities for both women and men in 

the sector that relates to the development of sustainable settlements in the Nordic countries 
 New or improved testing/validation procedures 
 New or improved standards 
 Increased competitiveness 
 Additional R&D&I funding 
 If other, please enter a comment: 

 What would have happened if your project had not been funded by NordMin? Tick all that apply. 
 The project would not have been conducted 
 The project would have been conducted with reduced scope 
 The project would have been conducted with fewer partners 
 The project would have been conducted with a longer timeframe 
 Not applicable/don’t know 
 Please motivate/comment your answer: 
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Efficiency regarding the research projects 
 Please assess the administration of NordMin with regards to: 

 The routine for proposal assessment and selection was appropriate 
 The process for proposal assessment and selection was fast 
 The process for proposal assessment and selection was transparent 
 The routine for project initiation was efficient 
 The routine for project reporting (technical and financial) was efficient 
 The requirements for project reporting (technical and financial) were appropriate 
 The support during project implementation was appropriate  
 The support with dissemination of results was appropriate 
 Please motivate/comment your answer and specify any suggestions of improvement: 

  Have you been in contact with the national coordinators in NordMin? 
 Yes/No 
NordMin workshop attendance 

 Please specify your attendance of the workshops below: 
 1. Funding possibilities for Nordic cooperation, September 2014 
 2. Nordic aggregates and stones, November 2014 
 3. On- and offshore exploration and prospecting in extreme Nordic environments, March 2015 
 4. Mining and society in the arctic, June 2015 
 5. Mineral waste – disposal or value creation? Need for research and innovation?, March 2016 
 None of the above 
Results and efficiency of the NordMin workshops 

 Please assess to what extent the workshops have resulted in any of the following for: 
 New scientific or technical knowledge within NordMin core themes 
 Competence development around issues of mutual importance for the extractive industry and 

society for a sustainable mining and mineral industry in the Nordic region such as CSR, gender 
equality etc. 

 Competence around future challenges of the mining and mineral industry for example 
prospecting, exploration and mining on the seabed 

 Please motivate/comment your answer: 
 Have the workshops resulted in an extended network with... 

In my country; Foreign 
 Companies 
 Universities 
 RTOs/Research institutes 
 Public agencies 
 Politicians 
 Please enter a comment 

 Please assess the NordMin administration of the workshops with regards to: 
 The routine for marketing the workshops was appropriate 
 The support before and during the workshops was appropriate 
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 The format for the workshop was good for networking 
Relevance and fulfilment of NordMin objectives 

 Please asses the relevance and fulfilment of the NordMin objectives: 
 Relevance/Objective fulfilment 
 Develop a collaborative platform for the Nordic mining and minerals industry 
 Stimulate and facilitate cooperation between higher education institutions and the development 

of joint degrees /programmes, for instance through the development of a Nordic Mining School 
among interested institutions  

 In dialogue with industry, national research and innovation financiers, regional authority and 
other stakeholders create a framework for voluntary Nordic cooperation in research, innovation 
and demonstration that can promote a sustainable mining and mineral industry 

 Create a voluntary platform for benchmarking and exchange of experience on Nordic countries’ 
mineral strategies as well as on other policy areas that affect the mining and mineral industry. 
Examine the need for a platform for exchange of national authorities’ lessons learned of working 
with the extracting industry 

 Attract external funding to a degree that makes it possible for the network to live beyond the three 
years of Nordic funding and work to attract further investment in the network through EU funds, 
national funds and private investors 

 Address issues of mutual importance for the extractive industry and society for a sustainable 
mining and mineral industry in the Nordic region such as CSR, gender equality etc. 

 Increase the global visibility of the mining and mineral industry and of research activities within 
the mining and mineral area in the Nordic region 

 Invite to dialogue on the future challenges of the mining and mineral industry, for example 
prospecting, exploration and mining on the seabed 

 Please motivate/comment your answer: 
 To what extent did the participation in NordMin live up to your expectations? 

 It exceeded my expectations 
 It fulfilled my expectations 
 It did not fulfil my expectations  
 Not applicable/don't know 
Utility and sustainability 

 Please describe the Nordic added value of NordMin? 
 Open answer 

 Please assess whether NordMin is an established well-known concept with regards to: 
 Academia/Industry in the mining and mineral area in: 
 Your country 
 The Nordic countries 
 Europe 
 Outside Europe 

 How could NordMin develop further in order to become an even more fruitful and sustainable 
Nordic ollaboration platform within research, education and development? 

 Open answer 
 To what extent will the activities of NordMin continue after funding has ceased? 
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 Open answer 
Final question 

 Is there anything that you would like to add regarding NordMin or your project? 
 Open answer 
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 Tables 
Table C1 Participating actors of the NordMin research projects. 
Project Project leading organisation Project partners Number of partners 

CRUSMID – 3D GEUS 
GEUS 
ISOR 
LTU 
Avannaa Resourses Ltd 

4 

GREENBAS Innovation Center Iceland 

Innovation Center Iceland 
ISOR 
Reykjavik University 
JEI 
Stiftelsen SINTEF 
VTT 

6 

PlatinumProbe NTNU 
NTNU 
MI GeoConsulting OY 
Nordic Mining ASA 
Aarhus University 

4 

SEARCH LTU 

LTU 
Nordland Research Institute 
University of Oulu 
Kunnskapsparken Bodø AS 
Boliden 
LKAB 
Dannemora Mineral 
Northland Resources 

8 

Sustainability Criteria for the Nordic Extractive industry LTU LTU 1 

WASCIOUS VTT  
 

VTT 
LUT 
LTU 
Stiftelsen SINTEF 
NTNU 
ISOR 
VEOLIA/ Krüger A/S 
FQM Kevitsa Mining Oy 
Dragon Mining Ltd 
ÅF-Consult LTD 
LKAB 
Outotec Oy 
SveMin 
FinnMin 

14 

Source: Interim reports and NordMin data. 

Table C2 Covered thematic area of the research projects.  
Project Covered thematic area 
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 CT1, Exploration 
CT2, Mining/Quarrying 

CT3, Mineral processing CT4, Metallurgy 
CT5, Mine closure and rehabilitation 

CT6, Social sustainable, acceptable and attractive Mining industry and regions 
CRUSMID – 3D x      
GREENBAS x x x   x 
PlatinumProbe x      
SEARCH      x 
Sustainability Criteria for the Nordic Extractive industry 

     x 

WASCIOUS  x x  x  
Source NordMin data 

Table C3 Budgets of the research projects in NordMin. 

Project Total size of project budget, in millions DKK 
Allocated funds, in millions DKK (Per cents of granted funds from NordMin) 

Co-Funding, in millions DKK 
(Per cents of total budget) 

Co-funding 
Industrial funding 
 

Funding of HEI, institutes and public sector 

CRUSMID – 3D 4 2.2 
(55 %) 

1.8 
(45 %) 

 
1.2 
30 %) 
 

 
0.6 
(15 %) 

GREENBAS 6.9 4.8 
(69.6 %) 

2.1 
(30.4 %) 

1.4 
(20,2 %) 

0,7 
(10.1 %) 

PlatinumProbe 2.9 2 
(69 %) 

0.9 
(31 %) 

0.9 
(31 %) 0 

SEARCH 2.3 1.8 
(78.3 %) 

0.5 
(21.7 %) 

0.5 
21.7 %) 0 

Sustainability Criteria for the Nordic Extractive industry 1.1 1.1 
(100 %) 0 0 0 

WASCIOUS 7.9 5 
(63 %) 

2.9 
(36.7 %) 

2.1 
(26,5 %) 

0.8 
(10 %) 

Total 25.1 
 

16.9 
(67.3 %) 

 
8,2 
(32.7 %) 
 

6,1 
(24.3 %) 

2,1 
(8.4 %) 

Source: Interim reports and NordMin data. 
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Table C4 Number of submitted and funded preparatory projects.   
Call Year Submitted Funded 
1 2014 2 1 
2 2014 1 1 
3 2015 2 2 
4 2015 1 1 
5 2016 8 5 
6 2016 2 0 
Total 2014–2016 16 10 
Source: NordMin data. 

Table C5 Information of the participants of the workshops. 
Date and venue Nationality of students Actor category 

 DK FI GL IS NO SE Other Total Companies HEI Public sector Research institutes 
Industry  
association 

Other 

4 Sep 2014 Copenhagen, DK 7 2 0 3 4 6 0 22 4 9 1 7 1 0 
18-19 Nov 2014 Trondheim, NO  6 3 0 7 38 9 0 63 22 4 7 28 2 0 
23-24 Mar 2015 Reykjavik, IS  6 4 1 38 6 6 6 67 12 23 8 27 0 1 
4 May 2015 Stockholm, SE 0 1 0 0 2 12 0 15 10 5 0 0 0 0 
6-7 Jun 2015 Sisimiut, GL  30 0 26 2 14 3 7 82 8 44 19 6 3 2 
16-17 Mar 2016 Mo i Rana, NO  1 1 2 3 90 5 2 104 34 17 28 18 0 7 
19-20 Oct 2016 Helsinki, FI 2 41 0 4 9 16 7 79 13 34 8 17 4 3 
8-10 Nov 2016 Trondheim, NO               
Source: Participant lists.  

Table C6 Distribution of nationalities of the participants in the four courses in the NordMin postgraduate programme. 
 Nationality of participants Category of participants 
Course, University DK FI GL IS NO SE Other Total Master PhD Researcher Total 
Mineral Industry Sustainability, Luleå University of Technology 3 8 0 2 1 8 0 22 1 20 1 22 
Gold from Bedrock to Bullion: Sustainable mining, University of Oulu 1 34 0 4 5 1 0 45 15 30 0 45 
Seafloor mineral resources and prospects of deep-sea mining, University of Bergen 1 3 0 1 12 4 1 22 3 17 2 22 
The Business of Exploration, from the 0 10 0 8 1 3 12 35 16 7 12 35 
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 Nationality of participants Category of participants 
ground to the stock market, University of Iceland and Iceland GeoSurvey 
Total 5 55 0 15 19 21 13 124 35 74 15 124 
Source: Participant lists.  
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