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Empa finds a new identity [Arbeitstitel] 
After starting as director in April 2001, Louis Schlapbach set aside six weeks to visit every department at Empa. He wanted to get to know and understand the research institute in its current state as well as its direction. Shortly after Schlapbach began, the head of HR, Madeleine Heim, organized a meeting with all the department heads to discuss personnel management. Schlapbach attended the meeting. But instead of discussing personnel management issues, the topic soon turned to certain questions that had been weighing on the attendees for some time: what will Empa focus on in the future? What will change? Schlapbach had not yet established a final, detailed strategy for the future structure and direction of the institution at the time. ‘On the spur of the moment, I said that, according to the ETH Board, Empa needed to become more scientific and that I had some specific ideas about how to go about this,’ recalls Schlapbach. In future, the ETH Board intended to assess all six institutions in the ETH Domain according to exactly the same criteria – which would also affect the budget. These criteria included the number of scientific publications and PhD students – of which there were just five when Schlapbach began and more than 150 when he left office eight years later – as well as the third-party funding attained.
Without much further ado, the new director got behind the overhead projector and used different colored markers to sketch out what he imagined Empa’s future research portfolio would look like and how Empa should be structured accordingly. Schlapbach made it clear that he did not intend to break with the traditional departmental structure at Empa. In doing so, he explicitly defined the department heads as ‘scientific’ leaders – to the surprise of many of those present. ‘That wasn’t previously the case,’ explains Schlapbach. ‘Up until then, the department heads had been chosen mainly based on their management and leadership skills, not their scientific expertise.’ The research departments were to be organized into five divisions, each of which would be led by a division head who would, in turn, be a member of the General Management. As Schlapbach rolled the transparency film on and outlined further details of his vision, some of the members of the meeting became uneasy. Why should the current tried-and-tested criteria suddenly no longer apply? They had been working fine so far. But there were also some who were following Schlapbach’s presentation with interest and nodding their approval.
The initiation of five research programs was intended to sharpen Empa's profile, first and foremost the nanotechnology research program – the key technology of the 21st century. The four other programs were ‘Materials for Energy Technologies, ‘technologies for the protection and comfort of the human body’, ‘adaptive material systems’ and ‘technosphere – atmosphere’. The nanotechnology and adaptive material systems research programs were based on the innovation programs of the same name that Empa had established the year before.
Schlapbach recounts this episode years later at a café in late summer 2019. He wears sports clothes and says that he spent a lot of time outside cycling – on a bike he received as a leaving gift from the department heads when he retired in 2009. At the age of 75, Schlapbach still gives off a determined, agile air. He remained on good terms with Empa, but kept his distance. ‘When I left, I did the same as a CEO does when they leave a company,’ he says. ‘I told them, I’m here if you need me, but I’m not going to interfere.’ After leaving Empa, Schlapbach spent several years as a visiting scientist in Japan and as an international evaluator for research institutes and activities. He still works indirectly with Empa today via the innovation agency Innosuisse (formerly CTI) and the Swiss National Science Foundation (SNSF), but he is not involved in any of the decisions relating to ‘his’ research institute. ‘And if I’m sending an email to an individual employee, I always copy in the current director Gian-Luca Bona in order to keep things transparent,’ says Schlapbach.
Increased autonomy thanks to the revised ETH Act
Empa has undergone a fundamental transformation in the 19 years since Louis Schlapbach became director. This change was set in motion by the ETH Board under the management of president Francis Waldvogel and vice president Stephan Bieri – the power duo that took the reins of the ETH Board in 1993. Under Waldvogel and Bieri, the institutions in the ETH Domain were repositioned based on the new ETH Act that had been approved in 1991 and came into force at the start of 1993. ‘The result of the revision of the ETH Act was that ETH Zurich, ETH Lausanne and the four research institutes – PSI, Empa, Eawag and WSL – would be treated as a single system in future,’ explains Bieri. The research institutes had previously been regarded simply as appendages to the universities – hence their description as ‘associated institutes’. But as of 1993, they were placed on an equal footing. This resulted in some major changes.
It took some time for the ETH Act to be implemented, however. The Federal Council continued allocating funding to each of the institutions individually and for specific purposes as before. Each individual organizational unit within each institution received a fixed amount for specific projects and purchases. This only changed in 1998, when the autonomy concept was grounded in the ETH Act that came into effect on 1 January 2000. ‘From then on, the Federal Council assigned the whole ETH Domain a four-year global budget, linked to the objectives of the individual institutions,’ explains Bieri. 
The autonomy concept signaled a major shift in gear for the ETH Board. Not only were the two universities and the four research institutes now truly treated as equals; the related service agreements negotiated between each individual institution and the ETH Board opened up a world of new opportunities for the institutes. ‘The ETH Board finally had the courage to invest more in the research institutes,’ says Bieri. ‘Its attitude was: now you have resources and funding, so go and do something with them!’
With this financial autonomy, the ETH Board also gave the research institutes the freedom to take a new strategic direction. What were their tasks? What did Empa stand for in particular? It was clear to the ETH Board that Empa’s role as a testing institute was no longer appropriate. ‘The previous directors Erismann and Eggimann were outstanding individuals and valued exponents of industry – but this meant that both positioned Empa first and foremost in terms of its use and efficiency for Switzerland as an industrial location,’ reflects Bieri in retrospect. ‘Empa did not have a particularly impressive reputation in the scientific world, however, or even within the ETH Domain.’ Empa may have been given specific research objectives in 1988, and individual departments may have stood out on account of their academic achievements – such as that of Urs Meier, who gained Empa worldwide recognition with his innovations in carbon fiber reinforced polymers – but these objectives were not reflected by the institution as a whole.
A new course is set
Schlapbach had been a full professor of experimental physics at the University of Fribourg before becoming director of Empa, and also recognized Empa’s shortcomings in terms of research. ‘Compared to the other institutions in the ETH Domain, Empa had a much lower level of scientific work,’ Schlapbach says. ‘It received CHF 90 million from the ETH budget at the time, which subsidized the services it provided. This made things cheap for industry clients, but was not very efficient overall.’ The mission of the ETH Domain did not intend to fund subsidized services, even high-quality ones. This funding was primarily meant for promoting thought and the free spirit of outstanding scientific work.
This was uppermost in the minds of the ETH Board when it was seeking a new director after Fritz Eggimann’s retirement in 2000. The times called for a paradigm shift. Bieri recalls, ‘We were looking for a strong researcher to fill the post; someone who could make the link to industry, but who had above all earned a name for themselves in the scientific world and had an excellent reputation.’ Schlapbach fit this description perfectly. At the University of Fribourg, Schlapbach successfully conducted basic research in materials and surface sciences - especially in hydrogen technology. He had led a 25-strong research group, managed international projects and regularly published articles in prestigious journals. The fact that he came from a cantonal university was a further advantage, explains Bieri: ‘Within the ETH Domain, it’s good to not just promote internal people, but recruit the best person for the job.’
Schlapbach was 56 when the ETH Board asked him if he would be interested in becoming director of Empa. He and Bieri met and discussed the weaknesses of the research institute, and profiles and portfolios that the ETH Board no longer considered acceptable. From his perspective, Schlapbach concluded that, ‘What Empa had done for materials science so far chiefly concerned construction materials. It had barely touched on other areas of materials science. It had addressed surfaces and coatings to some degree, but not much else.’ In short, Empa was lagging behind the global developments of modern materials research in many areas. It needed to be reorganized in order to remedy this situation.
Schlapbach states that he benefited from Switzerland’s first-class university system throughout his research career. ‘I thought it was time I gave something back by investing a few years,’ he says. The desired shift in focus at Empa presented a huge opportunity – for the ETH Domain and its position within the Swiss university landscape, and for Schlapbach himself to gain new experience. At the time, he did not expect to stay at Empa until he retired, however. ‘In terms of my personality, I’m a researcher through and through,’ he asserts. ‘I could have stayed at the University of Fribourg until I was 68. My idea was to leave Empa again after five years or so and go back to being full-time at ETH Zurich or the Department of Physics at the University of Fribourg.’ This remained an option for Schlapbach – but things would turn out differently than expected.
New drive to promote research at the testing institute
After the memorable meeting with the department heads, Schlapbach lost no time in shaking up the scientific direction and structures at Empa. The principle was to reduce services and invest in research. Taking on the role of a CEO, and with the full support of the ETH Board, Schlapbach focused on ‘three essential measures’, as he outlined in the 2001 annual report. Firstly, the five interdisciplinary, cross-departmental research programs were established, which defined the main channels of Empa’s research and connected the divisions and research departments with one another in a kind of matrix. The department heads were involved in this process, but the resulting structure ended up being very similar to Schlapbach’s original, off-the-cuff sketch. The second measure, as stated in the 2001 annual report, was to dedicate a significant portion of the funding for research and development to internal project tenders. Last but not least, more employees were recruited who could drive research at Empa forward.
Empa’s management was centralized in Dübendorf. The position of Head of General Management was eliminated, as were the individual posts of director at the St. Gallen and Dübendorf sites. The restructuring meant that the three locations were run as a single entity, with Schlapbach as director, Urs Meier as his deputy and the six division heads as members of General Management – two of whom were based in St. Gallen.
Schlapbach’s efforts to strengthen Empa’s research profile bore their first fruit just a year later. ‘Our new focus on 60% practical research and development, 30% sophisticated services and 10% teaching and knowledge management is proving effective,’ stated Schlapbach in the 2002 annual report. ‘We have more PhD students, more research assistants, more peer-reviewed publications and more third-party funding than last year – all without increasing our budget.’
In other words, things were changing at Empa. The days of routine testing were over. Departmental employees were instructed to set new goals, take on new challenges, engage in scientific discourse, publish articles in scientific journals, submit patent applications for their developments, and much more. To accelerate this transformation, the General Management introduced the Empa Research Award to promote young researchers in 2002. It has been awarded to outstanding master’s or doctoral theses or publications by young scientists every two years ever since. The Empa Innovation Award for outstanding innovation and technology transfer projects was also introduced in 2006, and is likewise awarded every two years. Empa also began working exclusively under its abbreviated name, rather than the somewhat cumbersome Swiss Federal Laboratories for Materials Science and Technology (‘Eidgenössische Materialprüfungs- und Forschungsanstalt’). The Empa logo now also featured the tag line ‘Materials Science and Technology’ to make its field of activity clear.
A fresh start – and upheaval at the institute
Empa’s new beginnings were not all plain sailing, however. Several employees left the company, including certain department heads. Others banded together anonymously against the new management and sent a letter of complaint to the ETH Board. The Board did not respond, however. The head of the Board stated that anyone who opposed the new measures should make their complaints publicly. There was resistance from the staff committee, too. A relaxation room was demanded and other ‘things like that’, reports Schlapbach with a shake of the head – making it clear he still has little time for such things.
While some employees were disappointed, the cultural shift within Empa also met with a lot of approval. ‘Lots of people said, “Finally!” They saw the change as an opportunity to grow, especially in scientific terms,’ summarizes Schlapbach. A new, collective spirit of ambition developed.
The internal project tenders introduced by the new director immediately after his appointment proved to be particularly fruitful. The format for these tenders was as follows: starting with certain reserves, which Empa had saved up for in its previous years, Schlapbach cut the budgets of all of the departments by a small amount in order to create a ‘pot’ of CHF 2 million annually. Internal groups could apply for this funding with a research proposal. There was a maximum of CHF 200,000 available per project, which enabled Empa to start 10 new research projects per year by its own means. ‘It meant you had to learn how to write an application,’ says Schlapbach. ‘You needed to become familiar with the Commission for Technology and Innovation (CTI), the National Science Foundation and the EU funding schemes.’ Schlapbach, in turn, visited these institutions to present ‘the new Empa’, and inform them that the former testing institute would now be submitting an increasing number of research applications.
The General Management commissioned international peer review committees to assess Empa’s qualitative and quantitative progress on a regular basis. Renowned scientists from around the world visited Empa, evaluated the work of the individual departments and the General Management and gave advice on potential improvements.
Nano – a big topic for Empa
Nanotechnology was one of Schlapbach’s pet projects. The new director, whose own area of research included new materials for hydrogen storage, left his mark on Empa with his focus on nanotechnology. ‘I found nanoscience and nanotechnology extremely interesting and exciting, and I still do – it remains a key technology to this day,’ says Schlapbach, who established a variety of nano research groups at Empa (see pages xxx and xxx). ‘The way electrons and atoms behave at the microstructure level forms the foundations of material technology. An institution with “materials” in the name has to be involved in this field. Nanotechnology also offered us the opportunity to make a name for ourselves in Switzerland. Empa seized this opportunity at the right moment and was able to establish a unique position.’
Initiated by Schlapbach, the idea for the Swiss NanoConvention was born in 2006. It has since established itself as one of the top annual events in the field of nanotechnology. The first three iterations of the conference were organized by Empa and held at Kursaal Bern. As the driving force behind the project, Schlapbach acted in his characteristic straightforward, unhesitating manner. ‘I met three talented colleagues for coffee,’ he recalls, ‘and we decided to create a national nano conference within the next three months, which we would manage.’ The fact that Empa was launching this platform as a newcomer to the field of nanotechnology caused a few furrowed brows within the Swiss nano scene, but the Swiss NanoConvention has since become an established event. . ‘It was also a major boost to Empa’s reputation as a research institute,’ concludes Schlapbach. ‘It was worth it for that alone.’
A successful reorientation
The measures that had been put in place and the feedback from the peer review process quickly made an impact, and Empa became an attractive employer for scientists. ‘We received a lot of speculative applications – and there were numerous occasions on which we were really keen to have a particular person join our team, even if there wasn’t a position free at the time,’ recalls Schlapbach. ‘So we would make some kind of arrangement until we could hire this person in the usual way.’ Schlapbach was heavily involved in the recruitment process. While he was happy to hand over certain management tasks such as financial matters to the experts on his team ‘with complete trust’, he wanted to be personally involved in recruitment to make sure the ‘right people’ were hired. The days of automatic promotions following a certain number of years of service were gone; only those with the right scientific qualifications were promoted to more senior positions. Department head positions – an increasing number of which were filled by women as the years went on – were advertised internationally. Schlapbach established an appointment committee that included external members from ETH Zurich and, depending on the area, sometimes from the Paul Scherrer Institute. Schlapbach had the final say in the process, however. The director sometimes rejected applicants at the last moment – even going over the heads of those who had initiated the recruitment. ‘That kind of rejection under those circumstances can seem a bit harsh,’ acknowledges Schlapbach today. ‘But it was about the issue at hand – you can’t afford personal sensibilities to play a role.’ 
Schlapbach’s resolute personnel strategy was reflected in the numbers after just a few years: around 300 people worked in scientific roles at Empa in 2001, and this had risen to 500 by 2008. The number of technical and administrative employees, on the other hand, did not rise – in fact, it saw a slight decrease from 474 in 2001 to 414 in 2008.
The increase in the number of PhD students in this period was especially dramatic, rising from fewer than 20 in 2001 to 110 by 2008. Today there are over 200. The corresponding infrastructure was established at the same time. A doctoral students’ day helped young researchers to network and exchange scientific ideas, and a joint PhD school in collaboration with universities in Poland gave several student year levels a framework for a structured dissertation. Courses in project management, scientific writing and leadership prepared the students for a range of roles within science and industry. The number of professors also increased at an equivalent rate. Empa had just four professors in 2001; by 2008 it had 20, and today it has 35. The internally tendered research fund fueled scientific inspiration: from the start, Empa’s research committee had dozens of projects to choose from, select the ten best and thus further improve research quality.
Publications in prestigious scientific journals also sky-rocketed: the number of articles published in peer-reviewed journals was just 67 in 2001, and had risen to over 400 by 2008. In addition, an average of 10 to 20 patents were submitted every year during this period.
This proliferation of scientific output was accompanied by an increase in publicity efforts. The Empa-Akademie began organizing bimonthly science receptions, which presented current research topics at Empa clearly and simply, and discussed their social and political implications. Events included ‘The value of junk – raw materials in electronic waste’ in 2005, ‘The sense and nonsense in biofuels’ in June 2008 and, in April 2007, a topic that was particularly relevant for those living in the regions surrounding Zurich who were plagued by aircraft noise pollution, ‘Can science help minimize aviation noise?’ The Empa-Akademie even went on tour in 2006 and 2007. Empa presented itself to representatives from politics, business and industry with a temporary exhibition at various universities and research institutes. The communications department created a straightforward annual report and an activity report that collected all the scientific publications from the year. The quarterly magazine EmpaNews gave the public a detailed insight into Empa’s research in the form of in-depth articles.
This rapid growth also had its downsides, however. Not all employees were able to come to terms with the strong scientific focus and failed to find their place in the ‘new’ Empa. This applied in particular to those who specialized in materials testing and had been hired before 2001 for this reason. It affected individuals, entire teams and even whole departments. Empa sought roles for them outside of the research institute, for example by helping them found start-ups or helping them transition smoothly to another company (see page xxx). The business incubators glatec and tebo (now Startfeld) supported this process.
Tug of war over Empa
Four or five years after Louis Schlapbach took up his post as Empa Director, he toyed with the idea of returning to academic research. Instead, he was kept busy by an unexpected issue: a tug of war over the ‘right’ location for Empa. ‘That chapter of Empa’s history preoccupied me for a long time – right up until I retired, in fact,’ he says looking back. The trouble came from the other side of the cultural divide: it had long been a thorn in Romandy’s side that Empa had three locations in German-speaking Switzerland and none in the French-speaking region. Even Stephan Bieri had been confronted with this yearning on the side of western Switzerland. ‘As the EPFL began to flourish in the 1990s, the idea arose in Lausanne of splitting Empa into, a Zurich site and a Romandy site, for example,’ explains Bieri. As the vice president of the ETH Board, he voiced his ‘vehement’ opposition to the idea on a political level and it was dropped for the time being.
In 1999, the Federal Council appointed neuroscientist Patrick Aebischer president of EPFL. During his 16 years as president, Aebischer transformed the small university into a world-class institution with award-winning institutes and research projects, a huge increase in the number of students and doctoral candidates, lucrative industry partnerships, impressive new buildings and an imposing new lakeside campus. ‘Aebischer wanted to grow at all costs,’ reflects Schlapbach, ‘even at the cost of other institutions within the ETH Domain.’ Specifically, Aebischer wanted to strengthen materials science at EPFL - and an opportunity appeared to arise in 2004. Alexander Zehnder, the new president of the ETH Board and former director of the aquatic research institute Eawag, presented an ambitious program of reforms for the ETH Domain that included the creation of cross-institutional centers of excellence. One of the four centers was to focus on materials science and microtechnology and involve EPFL, Empa and the Centre Suisse d’Electronique et de Microtechnique (CSEM) in Neuchâtel. Schlapbach recalls, ‘An informal discussion with Alexander Zehnder and Patrick Aebischer was held on the idea of making certain 'considerations' on how to work better together in a network and, in a kind of portfolio streamlining between Empa, EPFL and PSI, certain research topics could possibly be continued at more suitable locations – essentially exchanging projects.’ They had agreed to keep the matters discussed under wraps – but clearly not everyone adhered to this. 
The day after the meeting, Schlapbach received a number of calls from research colleagues in Switzerland and abroad who seemed to think that Empa ‘would soon be moving to Lausanne’. In an article in the Neue Zürcher Zeitung on 12 February 2005, Aebischer let the cat out of the bag: the EPFL president was quoted saying that a research institute needed to be situated close to a university with a similar focus. And: in the field of materials science, that was clearly EPFL - which the materials researchers at ETH Zurich clearly disagreed with. Proximity between a university and a research institute was required to enable optimal collaboration between research and teaching. A few lines further down, the president of the ETH Board, Alexander Zehnder, lent the president of EPFL his support, stating for the NZZ that the geographical proximity of institutions with the same academic focus was a key criterion for high-quality research. Distances of over five minutes would prevent researchers from collaborating properly, ‘let alone being a long train journey away.’
For Schlapbach, Aebischer’s end goal was obvious. ‘He wanted to peel off the best parts of Empa – including its budget – and integrate them into EPFL, and let the rest of the research institute disintegrate,’ says Schlapbach. ‘I said to myself, “You have to fight this one.”’ Schlapbach suspected that of the 800 Empa employees at the time – over half of whom were in scientific roles – the majority would not consent to the move to Lausanne. This would mean a huge loss of skilled personnel. Aebischer and Zehnder’s scenario also failed to account for what would happen to the existing Empa buildings, and would have required constructing new buildings in Lausanne costing more than CHF 200 million.
So Schlapbach fought for Empa – including against Zehnder, his direct superior. ‘It wasn’t a pleasant time,’ he says. ‘I didn’t know if I’d still have a job the next week, whether I would quit or be kicked out.’ For the first time in his life, he sought external help – from communications specialist Iwan Rickenbacher, who was familiar with the dynamics of the university landscape – and got support from politicians, from Councillor of States Fritz Schiesser, who would later become president of the ETH Board, and Councillor of States for St. Gallen Eugen David.
By the end of June 2005, the tug of war was over. ‘Empa will remain in Dübendorf, and the St. Gallen and Thun sites will also remain where they are,’ wrote NZZ, based on an announcement by the ETH Board. Zehnder was quoted as saying that ‘the move to Lausanne would have been too expensive.’ Schlapbach heard the good news while he was at the 150th anniversary celebration of ETH Zurich. In the midst of the smartly dressed guests, the Empa director came across the businessman and patron Branco Weiss, who had been repeatedly generous in his support of ETH Zurich and other universities. ‘Weiss clapped me on the shoulder and said, “It’s over now,”’ recalls Schlapbach. ‘I still don’t know to this day what role he played behind the scenes.’
How does Schlapbach feel when he looks back on his time as Empa director? What remains of the eight years he spent in Dübendorf? Schlapbach thinks about it for a moment, before replying, ‘I’m a scientist. I don’t particularly enjoy the power games. The 13 years I worked in Fribourg were the best years of my career in terms of satisfaction and pay-off for my work. When it comes to my time at Empa – someone had to do it, and it ended up being me. At the end of the day, it all worked out okay. Although a process like that is never really finished.’
The Gian-Luca Bona era
By 2009, Empa had become a very different institution to what it had been throughout its long history. It had said goodbye to routine services and built strong scientific foundations. Louis Schlapbach had succeeded in establishing Empa as a first-class research institute. Empa had new-found credibility, not only within the ETH Domain, but also on the international stage. With this in mind, Fritz Schiesser and Paul Herrling, head of corporate research at Novartis – the new, dynamic team at the head of the ETH Board since 2008 – sought a new director for Empa following Schlapbach’s retirement. They wanted someone who could continue along the chosen path, but who would also be able to re-establish closer contact with industry.
Gian-Luca Bona was in the USA when he heard that the role of Empa director was open in early summer 2009. Bona had studied physics at ETH Zurich and built his career at IBM. He started out as a scientist at IBM Research in Rüschlikon, and went on to head the Science & Technology department at IBM Research – Almaden in San Jose, California from 2004 to 2008. He was then made responsible for the research and development of magnetic tape storage products at IBM in Tucson, Arizona – a role he did not find entirely fulfilling. The hardware Bona was familiar with as a physicist – silicon, chip technology, etc. – had increasingly lost importance within IBM. Bona was ready for a new challenge. He contacted Schiesser and was quickly invited for an interview in Zurich – even though applications had already officially closed. ‘After two or three interviews, I knew it was something I wanted to try,’ he says, ‘and I was chosen for the role pretty quickly.’ Bona needed three months to tie up loose ends in the USA. He flew to Switzerland on a Thursday at the end of August, and started his new job on the following Monday, 1 September 2009.
One morning in mid-August 2019, 10 years later, we met Bona in his office in the Empa administrative building in Dübendorf. Scheduling a meeting with Bona was no easy task, as he was also a professor at ETH Zurich and EPFL alongside his role as director of Empa. But Bona isn’t stressed; he’s an amiable man, relaxed and talkative, friendly and open. It is clear that his international work at IBM and the years he spent in the USA have shaped him as much as his Swiss roots have. He’s an ‘alpine blend’, says Bona with a laugh when asked about his name. His father was a tool-maker from the Italian side of Lake Maggiore who came to Switzerland in the 1950s as one of the first foreign workers. His mother was born in Appenzell and had roots in Grisons. Bona himself was born in 1957 and grew up in St. Gallen.
How did he set about tackling his role as director? ‘My top priority was continuing to deepen the scientific prowess my predecessor Louis Schlapbach had established,’ states Bona. ‘When I started as director, I told my employees, “We need to operate on the basis of our scientific strength.”’ At the same time, Bona emphasized the importance of expanding Empa’s relationships and interactions with Swiss companies. His principle was, ‘We need to try and use the scientific and technological discoveries made at Empa and in the ETH Domain to spark innovation.’ But which companies were in need of Empa’s expertise, and what innovations were called for? Bona adopted a practical approach to begin with. He studied a 2009 publication by Oliver Gassmann, an economist from St. Gallen – a kind of atlas that systematically listed Switzerland’s industrial strengths. ‘I studied it carefully and asked myself: which branches of Swiss industry are making money, and where can Empa offer its expertise to help give those companies innovative momentum?’
Research programs become research focus areas
Based on his analysis, Bona undertook a restructuring of Empa at the start of his time in office, turning the research programs into cross-departmental research focus areas. This aimed to make the research topics broader, to tackle them as systems that went beyond the boundaries of individual technologies. This intention was reflected in the naming of the individual focus areas:
· Nanostructured Materials – nanotechnology as one of the most promising approaches to developing new materials and manufacturing processes.
· Energy: its distribution, usage and storage.
· Health & Performance: new methods of diagnosis and treatment for personalized medicine, in particular in light of the ageing population, are developed at the intersection between material and textiles research, biology and nanotechnology.
· Sustainable Built Environment: a broad range of topics aiming to improve the quality of our built environment.
· Natural Resources & Pollutants: on the one hand, basic research into the formation and spread of pollutants and resource usage, and on the other, the sustainable use of resources.
‘In creating and naming these research focus areas, I wanted to clearly broadcast to the outside world what Empa’s strengths were and are,’ says Bona. ‘At the same time, I also wanted to make it clear that this is what Swiss industry excels in, and this is where we will make money in the future.’ This was a key principle for Bona from the very start. He knew Empa needed to be a scientific partner for industry clients and function as a bridge between basic research and product development. ‘If I present a non-specialist with a scientific article from Nature or Science, they’ll give me an uncomprehending frown. But if I tell them that this discovery can be used to make a prototype that has a particular function, and if we can offer them a unique window of opportunity, suddenly Empa becomes interesting for their company. Then we’re speaking the same language, and I can say, “Look, you could use what we have to develop your product and make money.”’
Independently initiating innovation
Bona worked tirelessly to spread this message. He approached companies – large and medium-sized – was constantly on the phone, met with industry and healthcare partners, invited managers from SMEs across Switzerland to Empa (among them Johann Schneider-Ammann as a representative of the Ammann Group, before he became a Federal Councilor) and rekindled the network he had established during his many years at IBM. While working for IBM, Bona had learned that, at the end of the day, even a research lab needs to do business with its business partners. The product Empa had to sell was innovation. Empa became ‘the place where innovation starts’.
This slogan is another demonstration of the fundamental change in Empa’s identity since the millennium. Stephan Bieri, vice president of the ETH Board from 1993 to 2003, describes Empa’s transformation in terms of innovation. ‘At the old Empa, innovation wasn’t “produced” in the same way it is today,’ says Bieri. ‘Empa had always been innovative, but its innovations were dependent on the work it did for a stable portfolio of Swiss industry clients like Sulzer and ABB, well-known and lesser-known textiles companies and partners in the construction industry as it had emerged after World War II. These industry partners were essential and definitive for the innovations of Empa’s early days, but the set-up could not continue in the same form. The companies changed, they shrank or ground to a halt. And they were no longer buying Empa’s innovations.’
Louis Schlapbach and Gian-Luca Bona not only halted the downward spiral, but turned it on its head, says Bieri. Schlapbach by promoting a ‘clear focus on research’, and Bona ‘by stating, with the credibility of his background at IBM, that “a research institute is capable of independently initiating innovation.” When you look at the annual reports for the last few years, you can have nothing but respect for this process.’
Knowledge and technology transfer
But how did the prototypes make it from Empa’s laboratories to practical industry applications? How did this ‘technology transfer’ take place? One way was to collaborate with companies. When Bona first began as director, Empa had around 50 collaborations of this kind each year – a figure that would triple over the next 10 years. Its collaborations included a partnership with the construction materials manufacturer Fixit based in Baar. Together, they developed a new kind of plaster that enabled old buildings to be renovated effectively while maintaining the original structure. Developing the product required a long series of trials at the Empa laboratories and at Fixit’s facilities.
The second means of technology transfer came in the form of the business incubators tebo and glatec, which Empa established to support start-ups and spin-offs. tebo in St. Gallen had been active since the late 1990s, and the incubator glatec started in Dübendorf in 2008. glatec’s first tenant was Optotune, an ETH Zurich spin-off. The start-up manufactured lenses that could focus themselves thanks to ‘artificial muscles’ made of electroactive polymers (EAPS). Its founders were primarily in need of affordable workspace and a nearby research group working in a similar area – which Empa provided with its EAP research. Optotune is a success story: within three years, it had acquired enough capital to move out of the incubator and move into a space of its own in Dietikon in 2011. Today, Optotune is an international company with 190 employees, 130 of whom are based in Switzerland.
Optotune is just one of dozens of start-ups and spin-offs that have emerged from Empa. Other examples include TwingTec, which created a flying device that produces electricity, and Swiss Wood Solutions, which modifies local timber such that it can be used in place of timber from endangered tropical forests, for example for the construction of instruments (see page xxx). Gian-Luca Bona consistently promoted the founding of start-ups. According to the Empa director, anything that was repetitive could be turned into a business. What was more, he believed that, ‘If industry clients didn’t implement our newly developed materials directly, then we would implement them ourselves in our business incubators wherever possible.’ tebo and glatec provided start-up founders with the environment they needed to survive the first few years as entrepreneurs: a workspace, contact with researchers, access to expensive analytical equipment, which they could rent by the hour in the Empa laboratories, help with market analysis and, last but not least, coaching for discussions with investors. ‘We can’t simply put new discoveries on the back-burner like we used to,’ says Bona. ‘It’s like fruit; if it’s not picked, it will rot on the tree.’
Positive change for the Thun site
In 2011, the Empa site in Thun finally got some good news, too. This was significant, since Thun, which only had around 60 members of staff, was often considered a somewhat insignificant presence in the Empa world. In addition, the building was located on a military site, meaning it was not easy to access. PhD students who wanted to get to the university needed over an hour to reach Bern. These disadvantages meant the site’s existence was repeatedly called into question.
Louis Schlapbach had wondered how to proceed with the Thun site. Should it be given up and merged with CSEM in Neuchâtel? Or merged with the Federal Institute of Metrology (METAS) in Wabern, which was just 10 minutes from Bern by bike? Or should part of the Thun site be transferred to Dübendorf and the rest integrated into the Bern University of Applied Sciences, with a five-year period of transition support from the ETH Board? Schlapbach would have supported the latter scenario, but the Canton of Bern resisted the dissolution of the Thun site, and the other scenarios also came to nothing. The fate of the Thun site was decided once and for all in 2011, when Gian-Luca Bona announced that a new laser center was to be built in Thun. This was highly advantageous for the existing optics and micromechanics departments, as both were fields in which working with lasers was becoming increasingly important. Empa also got lucky: ‘We were able to take on a one-of-a-kind UV laser system from a Swiss company who had established it in the UK but then had to file for insolvency,’ explains Bona. Empa inherited the equipment for practically nothing.
Six years later, the Thun site grew again, this time as a result of an economic development. With the advent of industry 4.0, additive manufacturing became increasingly important, and Switzerland was looking for a pioneer in the field. Empa seized the opportunity and created a new center of excellence to intensify its research into the processing of metal alloys and ceramic materials for additive manufacturing. The Canton of Bern contributed CHF 10 million, the city of Thun CHF 1.7 million. This put a definitive end to any talk of shutting down the site. Planning is currently underway for a new building right by the current location, which is intended to be both an Empa building and home to a technology center for spin-offs and start-ups, based on the same model as the other two locations.
Shaping the future
How could Empa make itself and its groundbreaking developments more visible to the outside world? How might it make the knowledge gained from its research even more accessible? To achieve this, the dialogue with industry and society in general needed to be increased. Bona invested, among other things, in the communications department. A social media position was created in 2013, and in 2015, Empa modernized its logo and completely redesigned its website. The media in Switzerland and abroad became increasingly interested in Empa’s research.
The principle of ‘doing good things and letting people know about it’ influenced the next step in Bona’s strategy, too. He gradually established a series of research and demonstration platforms at the Empa site in Dübendorf, such as NEST, move, ehub, dhub and the Coating Competence Center. These platforms were intended to demonstrate to stakeholders the innovations that were occurring at Empa. NEST was built in 2015, a unique and attention-grabbing building in which innovative energy supply solutions and new construction materials could be investigated and developed under real-life conditions. NEST is designed as a ‘living lab’ in which researchers can work and even live (see page xxx).
move was designed to demonstrate what the mobility of the future might look like, for example in the form of electric or hydrogen-powered cars. In 2016, the energy grid Energy Hub – ehub for short – was established to connect the energy flows between NEST and move. It was intended to conduct research on, for example, how energy can be most sensibly and effectively applied and distributed between the household and mobility sectors in everyday life (see page xxx). The digitalization platform dhub (Digital Hub) was established in 2018 and acts as the central ‘control room’ that connects all these platforms. In the age of Big Data, the topics of digitalization, virtualization and automation, such as machine learning and AI, will be a deciding factor in the future competitiveness of Swiss industry – and this is what is tested and implemented at dhub.
The Coating Competence Center intends to demonstrate what has become possible in terms of coating processes and materials, in particular when it comes to 3D printing of new materials and their process control through internal machine regulation and control systems (see page xxx). Building on this, Empa is continually expanding its activities in the field of advanced manufacturing, and initiated the Advanced Manufacturing strategic focus area within the ETH Domain, which it heads today. The first flagship project in this area was the founding of the Swiss m4m Center in Bettlach in Solothurn in 2019, a technology transfer center in the form of a public-private partnership that is funded and run by both government initiatives and private companies. The aim of the center is to enable Swiss medical technology companies to gain the necessary knowledge with which to manufacture made-to-measure implants and other technical medical products using industrial 3D printing.
Together with Imperial College London, the Materials and Technology Center 
of Robotics was founded at the end of 2018 to research intelligent systems and functional materials for the maintenance and repair of critical infrastructure using the latest drone technology – a topic that will become hugely significant in view of the global challenges posed by urban development. The aim is for drones to be able to fly independently around listed buildings, tunnels and wind turbines, look for damage and, if necessary, repair it.
Coming back to NEST, its front is currently covered in conspicuous scaffolding – this is a new unit that is using a construction technology developed under the leadership of researchers at ETH Zurich for the first time. ‘This is an impressive demonstration of what we can develop together, and how a great many new discoveries can emerge at the intersection between different disciplines,’ says Bona. The Empa director asserts that this is one of the great advantages of Switzerland as a research hub: its researchers can collaborate across cultures and disciplines. ‘In Switzerland, biologists and physicists, economists, engineers and environmental scientists can work together to find solutions.’ And that is exactly what Empa is all about.
((Einschub 1 ( Platzierung siehe Vorschlag oben))
A nano car with an electric motor
It’s a phenomenon found in nature: ‘motor proteins’ are individual biomolecules that transform chemical energy into mechanical movement. One example is the flagella that bacteria use to move. The aim of the research is to try and artificially produce molecular machines that can perform specific tasks.
In 2011, researchers at the University of Groningen in the Netherlands and Empa succeeded in artificially creating just such a molecular machine: a molecule made up of four rotating motor units that can be charged with electrical energy – a nano-scale electric car! The vehicle is four nanometers long and two nanometers wide – around a million times smaller than an ant. The nano engine is based on a molecular motor powered by light. The nano car receives an electrical impulse from the tip of a scanning tunneling microscope that propels it across a surface. Electrons ‘tunnel’ through the molecule and trigger structural changes in the four motor units which make each wheel turn 180°. If all four units turn at the same time in the same direction, the nano car moves forward in a straight line. 
Empa researchers under Karl-Heinz Ernst successfully demonstrated in their experiments that it actually works: after six impulses from the scanning tunneling microscope, the car had moved six nanometres forwards in a more or less straight line. The results of the research even made it onto the front page of the prestigious scientific journal Nature. The molecular motor that drives the nano car was developed by scientists at the University of Groningen under Ben Feringa. Feringa and two of his colleagues won the Nobel Prize in Chemistry for the discovery in 2016.
There is a wealth of further research to be done into molecular motors. The first nano car race took place in France in 2017 – and was won by a Swiss team. The ‘Swiss Nano Dragster’, created by a team at the University of Basel, sped along the 133-nanometre track in record time – it took just eight hours to traverse the gold surface.
((Einschub 2 ( Platzierung siehe Vorschlag oben)
Examples of outsourcing
· In 2004, Empa’s operating materials department became the Swiss laboratory of Intertek Caleb Brett Plc, a British organization with over 270 testing labs in more than 110 countries. The lab is located in Schlieren and is still active today, testing fuels, combustibles, lubricants and special substances.
· The Empa department for testing materials in St. Gallen broke away in 2002 and became EMPA-Testmaterials AG (now Swissatest Testmaterialien AG). The company develops, produces and sells materials for testing detergents and washing machines. The company quickly made its mark on the international market. Today, Swissatest has 22 employees.
· Ugra (the association for the promotion of scientific analysis in the graphics industry) emerged from Empa’s media technology department in 2005. The department closed entirely in 2013.
· In 2009, the Swiss Association for Technical Inspections (SVTI) took over the areas of metallography, fractography and damage analysis for metal materials and construction elements from the Empa corrosion and material integrity department. 
· In 2013, Empa transferred its service team for life cycle assessment (LCA) to Quantis, an internationally leading consulting company active in the field. The transfer included five scientists, who opened a new office of the company in Empa’s technology center glatec in Dübendorf.
· The most recent research group to be outsourced was the fire laboratory in 2016. The employees initially carried out the work and services they had previously done for Empa for the association of cantonal fire insurance providers. Unfortunately, the association was unable to cover the costs, and their activities have since been suspended.
((Einschub 3 ( Platzierung irgendwo in der ersten Hälfte des Kapitels möglich))
The day I won a piece of a Nobel Prize
‘I was sitting in my office at Empa when the telephone rang. I completely underestimated the whole thing at the time. Of course, I had heard that that year, in 2007, the former US vice president Al Gore had won the Nobel Peace Prize together with the Intergovernmental Panel on Climate Change (IPCC). But when an employee from an unknown agency told me on the phone they wanted a list of everyone who was involved in the work of the IPCC, I thought it was just a bureaucratic enquiry. I’d received a lot of similar calls and soon forgot about it. But eventually a very handsome certificate from the Nobel Committee itself arrived in the post, awarding me for my contribution to the Nobel Peace Prize. I didn’t feel my heart pound as I held the certificate in my hands, though. My colleagues still thought it must be a joke. The same day, the future National Councilor Josias Gasser from Chur came to my office. He was delighted and thought a public announcement should be made. I thought it sounded like too much fuss, but, of course, I was pleased. I never hung up the certificate, though. 
I had carried out the work on behalf of the IPCC in 1997, but I had been working in the field of construction technology and energy since 1979. The somewhat unwieldy title of the book published by the IPCC in 2000, Methodological and Technological Issues in Technology Transfer, does not do much to indicate that it is about energy research and environmental protection. My contribution was an analysis of the possibilities for sustainable energy usage in buildings and within neighborhoods. I was approached as an official representative of Switzerland. Representatives from China, Russia, Argentina, Mexico and Uganda analyzed the situation of buildings in their countries in the same chapter. 
Evaluating the data was a pretty dry task, to be honest – I remember that. But at the end of the day, it was about possibilities for preventing climate change in different areas. The IPCC was not particularly well known at the time and there were no climate targets like the two-degree goal for global warming. But for us as scientists, climate change was already a fact. ’
Mark Zimmerman worked for Empa from 1979 to 2018. He studied architecture at ETH Zurich and worked in the field of energy and sustainability in construction. He was an innovation manager for the NEST research building. 
((Einschub 4 ( Platzierung gegen Ende des Kapitels))
The Empa future fund: research for the world of tomorrow
At the intersection between research and practice, the scientists, engineers and technicians at Empa are working to create a livable future in an environmentally friendly and economically successful world. This is an ambitious goal. And to help them push the boundaries of science and technology, Empa created the future fund.
This fund enables us to research the world of tomorrow, today – including topics like access to clean drinking water, more sustainable use of resources and how to combat treatment-resistant infections. Donors support pioneering research for a more sustainable, livable society, while at the same time promoting promising talent that has not yet received other funding. 
The future fund distributes funding that has been entrusted to Empa by companies, foundations and private individuals in the form of charitable donations. The donations are used to support research within selected projects that are personally important to the donors. Smaller donations are used to support Empa-wide research calls, helping us carve new paths towards our energy future and develop innovative solutions for sustainable construction and material recycling, technologies for improving air quality, and materials and systems for new forms of diagnosis and treatment.
As the ‘world champion of innovation’, Switzerland relies on intelligent individuals who drive innovation and make our country more competitive. Investing in the next generation of researchers is a direct investment in the future of Switzerland. Promoting young talent is a top priority at Empa. With around 400 scientists writing their doctoral theses at Empa, embarking on their post-doc careers or completing their master’s or bachelor’s theses, our talent pool is huge.
((Einschub 5 ( Platzierung?))
Structural strengthening with CFRP: from the Ibach bridge near Lucerne to the Azadi Hotel in Tehran
Can old or damaged buildings be saved using high-tech carbon fiber plates? Today, this is standard practice around the world – but the journey it took to get there was a long and difficult one, and would probably never have happened were it not for the determination of a handful of Empa researchers.
The idea of using carbon fiber reinforced polymer (CFRP) to strengthen structures was born in the summer of 1982 in a discussion during a break in a lecture on ‘The fundamentals of measuring synthetic construction elements’ at ETH Zurich. Urs Meier – who was then the head of the construction materials division and would later become director of Empa – immediately took hold of the idea. The first publication on the subject appeared in the journal Material und Technik in 1987. A media event was then held in Empa’s construction hall, and various newspaper articles and radio and television programs followed. The construction industry was initially hesitant, however; no one wanted to put their faith in this expensive new experimental technology.
In 1991, workers were instructed to install traffic lights on the Ibach bridge near Lucerne. In the process, they accidentally drilled through one of the tension cables that carried the weight of the bridge. An immediate inspection discovered that 20 of the high-strength steel cables were destroyed. The original load-bearing capacity needed to be restored as quickly as possible. The responsible bridge engineer at Lucerne’s department of civil engineering recalled Empa’s event in 1987 – and in July 1991, CFRP was used in construction for the first time ever. Together with the Zurich-based company Stahlton and the engineering firm Kaiser from Fribourg, experts at Empa repaired the damaged bridge in just three nights, and without stopping traffic. They used three five-meter CFRP plates weighing a total of just 6.2 kg – the same strengthening effect would have required 175 kg worth of steel plates.
The successful renovation of the Ibach bridge won over critics and inspired a boom in the use of CFRP around the world. Today, thousands of tons of CFRP are used to strengthen buildings worldwide each year. But it’s not just reinforced concrete that can be repaired using CFRP: in 1992 – just a year after the Ibach bridge – experts used it to repair a covered wooden bridge near Sins in Aargau. The oak bridge over the Reuss river had been built in 1807 and had sagged under the 20-tonne weight of modern lorries. In 2015 and 2018, Empa researchers were able to save two historic steel bridges using CFRP: the Münchenstein railway bridge near Basel, built in 1892, and the Diamond Creek bridge in Melbourne, built in 1896.
CFRP has also been used to improve the earthquake resistance of many buildings: the brickwork of the Swiss National Museum was strengthened using CFRP plates in the 2000s, as were the supporting columns of the 28-floor Azadi Hotel in Tehran. 
�So geschrieben auf Empa Website: Center, das ist aber US EN. UK EN wird es so geschrieben: Centre
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