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[bookmark: _Toc695612074]1. INTRODUCTION
E-Mobility is part of the Electrification Business Unit within ABB, which is one of the 4 Business Units in ABB’s new streamlined organisation structure.
These four business units are supported by a Group Corporate Services unit and ABB Ability which delivers digitalisation services and expertise as part of the ABB Ecosystem.
E-Mobility has 8 Market Segments which are categorised as follows:
· Single Home Residential
· Apartment, Hotel and Workplace Destination
· Public Commercial Parking
· Fast-Charging Roadside Stations
· Commercial Fleet
· Industrial Fleet
· Heavy Duty Truck Charging
· Bus Charging
ABB’s Annual Reports and Quarterly Reports provide a depth of fascinating information which covers the Group’s innovation focus and pedigree.
It is clear from reading these reports that ABB has gone through some significant organisation structural changes with the aim of getting closer to its customers across its four business units. Indeed, this ‘closeness to customers’ has been an important ingredient in finding innovative products and services which have sustainability at their core (ABB Group 2022a).


[bookmark: _Toc457906302]2. The principal drivers for the innovation
[image: ]Source (, Terra AC Wallbox | The Superior EV Home Charger2022)
In the introduction to (Schilling 2022) Melissa Schilling identifies the importance of innovation to an organisation given the increase of globalisation which has been helped through advances in manufacturing technology. 
ABB operates on a global scale and therefore must keep ahead of the competition. This translates into setting targets for all its business units to achieve either 1st or 2nd place in their respective markets. The drivers are therefore to:
· Improve manufacturing processes
· Develop new products
· Push the boundaries of what is possible using information technology
· Digitalise wherever possible (and that is virtually everything now)
· Each business unit should lead the field in technology
· Watch the competition and responding accordingly
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Source: (ABB Group 2022b)

ABB’s Principal Drivers for E-Mobility also include:
· A commitment to sustainability which translates into delivering technologies that have the potential to reduce carbon emissions for all ABB customers (, ABB Group Annual Report 2020 - English2022)
· Innovation is in the DNA of ABB Group as is the development of sustainable technologies 
· A clear understanding of the predicted growth in the demand for Electric Vehicles based upon commitments made by National Governments in response to COP 26 (UN Climate Change Conference UK 2021 2021)
· A wider perspective on the opportunities which arise through digitalisation, with the support of ABB Ability, to provide E-Mobility solutions for Commercial Fleet operators, Buses, and Trucks etc (The future of EV charging infrastructure: Executive perspectives. 2021)
· Obtaining a healthy return of investment on internal R&D and acquisitions for EV charging dating back to 2011
· The ABB Way includes 5 ‘Purpose Themes which are stated as: creating success; addressing the world’s energy challenges; transforming industries; embedding sustainability and leading with technology 
Expanding further on ABB’s commitment to sustainability (Tingström, Swanström et al. 2006) identifies how the company sought to embrace and integrate sustainability into its product development and manufacturing processes as early as 1991, when it launched its formal environmental program.
Significantly in 2001 an updated version of the ABB Gate model was introduced which included sustainability goals as a core element (Tingström, Swanström et al. 2006). This is expanded upon later in the section covering management of the innovation process.
At this point it is sufficient to emphasise that ABB began to walk the ‘sustainability’ walk with real conviction at the beginning of the 1990’s and this seed of environmental stewardship has grown and flourished into a genuine culture which pervades everything that ABB does and stands for.
The emerging opportunities for electrification are built upon ABB’s core competencies and innovations in power generation, transmission, distribution, and efficient consumption solutions (through both energy efficient transmission hardware and end user electric motors and drives etc).
The need for rapid charging technology has major positive externalities which are described by (Schilling 2022) as ’Costs (or benefits) that are borne (or reaped) by individuals other than those responsible for creating them’.
Simply stated, the world needs companies like ABB to lead in the development of sustainable innovation by delivering technologies and solutions to the problems that we face in connection with climate change. Delivering rapid charging solutions will directly positively affect the demand for Electric Vehicles and this in turn will have a global scale positive external impact for us all. 



[bookmark: _Toc1659432397]3. The barriers and risks faced by the company in developing this innovation 

ABB is operating at a global level and investing significantly in a zero-emission future to which it is fully committed. This commitment extends to huge investments in Research and Development which comes with related risks, some of which are listed as:
· Government policy for expanding the EV charging infrastructure (The future of EV charging infrastructure: Executive perspectives. 2021)
· Huge sums of money needed for investment in infrastructure (The future of EV charging infrastructure: Executive perspectives. 2021)
· Price volatility for Lithium which has increased significantly (Bove 2022) or a shift to other fuels such as hydrogen (Reuters 2022) both of which could affect the price and demand for Electric Vehicles
· In a global market there are different challenges in different countries such as the differences in ownership of charging stations in the US (privately owned) and Europe (owned by Utility Companies)
· New competing technology developments which are currently unknown however this threat is partly mitigated through widespread research and watching the competition closely
· New acquisitions will be needed to gather and integrate new knowledge and capabilities which always poses challenges and risks
· Keeping up to date with advances made by competitors in the development of rapid charging technology which should become clear by participation and collaboration with universities and competitors
· Ensuring that key personnel in newly acquired businesses are thoroughly trained in the ABB Way (, ABB Group Annual Report 2020 - English2022)
· Motivating, inspiring, rewarding, empowering, and keeping key personnel in newly acquired businesses is vital for protecting tacit knowledge and key relationships which these individuals have built during their careers to date
· Managing R&D projects with universities on a global scale, to ensure that all potential value is spotted for further consideration among the ABB Business Units 
A long history of successful acquisitions, carefully selected to complement internal competencies, shows the ability within ABB to integrate and absorb the knowledge afforded by the newly acquired entities. 
A review of the ABB Annual Reports from 2009 to 2021 (inclusive) revealed that the words ‘acquire’, or acquisition were found to be used over 2,500 times in total, which suggests a reasonable level of acquisition focus! These occurrences peaked in 2018 where we find 281 instances.


[bookmark: _Toc1424422017]4. The key determinants in the process of committing to develop the innovation
It is helpful to reflect on the recent history of ABB’s management to get some insight into the reasons why the company has been so successful at achieving breakthroughs and advances in sustainable technologies.
Just before the turn of the century ABB’s CEO, Goran Lindhal, had commissioned a firm of outside consultants to explore why ABB was underperforming significantly when compared with General Electric (GE), its main competitor. At that time (Burt 1999) reported that GE was reporting a return on sales of 26.7% compared with ABB’s 5.6%. 
The study, directed by Goran Lindhal, was conducted over a period of 18 months, and included interviews with industry leaders from the US and Europe together with study groups. The takeaways from the consultation, described in (Burt 1999) were broadly that business leaders need to be willing to:
· Accept that mistakes will be made and not to punish them when organisational changes are introduced for the purpose of becoming more competitive and entrepreneurial
· Embrace a climate of continual and inclusive change
· Involve everyone whose ‘hearts and minds’ need to be supportive of the need for change
· Make the changes without a (potentially limiting and prohibitive) cost analysis and do whatever it takes to become more competitive
Whilst this report is not centred on what took place in 1999, the findings and realities uncovered by the consultation certainly resonate with subsequent management action and attitudes within ABB.
The most fundamental determinant for the development of E-Mobility's rapid charging technology is the willingness of management to embrace changes needed to ensure that ABB continues to reinvent itself through dynamic innovation management and performance. In this context, we can list some other more readily recognisable determinants as follows:
· Core technology competencies including successful acquisitions such as the foundational adoption of Epyon in 2011 (Switzerland : ABB e-mobility business recognized as one of Europe's Cleantech Companies of the Decade. 2014)
· A corporate culture which has evolved to ensure that innovation is encouraged at all levels and within all business units 
· ABB has a record of innovation accomplishment spanning 130 years which (Schaefer 2018) attributes to its ‘walking the walk’ in terms of being a company that uses its own innovations
· Commitment to sizeable investment needed in developing rapid EV Charging technologies
· University research partnerships (Schaefer 2018)
· Innovation Management Systems/Procedures 
· Strong platform of core knowledge in Power Generation, distribution, and end user requirements 
· The ability to fully absorb technology acquisitions (collaborations and/or Joint Ventures)
· Flexible and dynamic innovation project teams 


[bookmark: _Toc315850781]5. The processes and technologies which the company used to carry this development forward
ABB has, over the last decade, embarked upon conducting a series of carefully selected acquisitions in its bid to move closer to customers by delivering end user services and products which offer significant advances in the EV charging infrastructure. 
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 (Muehlon 2022) reflects” Back in 2010, who would have thought it would be possible to charge a bus in under six minutes, drive over 200 miles in your own EV without recharging it or travel across an entire city on an electric bus network?”
In 2011 ABB acquired the Dutch company, Epyon, which was a spin-off company from Delft University of Technology (Tweed 2011). This acquisition secured a strong knowledge base for developing the E-Mobility business and ABB was later heralded by Clean Tech Group (CTG) as a European Cleantech Company of the Decade.
The acquisition of Epyon by ABB was selected as the ‘copy book’ venture story based on the spin-off from Delft and its successful development within ABB’s e-mobility unit (Switzerland : ABB e-mobility business recognized as one of Europe's Cleantech Companies of the Decade. 2014).
Epyon was ABB’s second acquisition in the E-Mobility sector following its purchase of Ecotality, a US start-up company that was set up to develop a car charging network (Kanellos 2022).
ABB has developed the skills and experience needed to identify, select, acquire, and absorb businesses that have the technology and knowledge base needed to achieve advances in product design.
In 2013 ABB became the first company to deliver a national network of 50 KW chargers accompanied by a ‘game changing’ remote monitoring, service, and maintenance solution (Muehlon 2022).



ABB’s growing emphasis on understanding customer and market demand, often for products or solutions that currently do not exist has driven the company to imagine what might be possible and then strive to achieve it. One example was ABB’s approach to developing a ‘flash charging’ system for electric buses which enables buses to recharge quickly, in short bursts, at stops along their normal routes (Tweed 2016).
A supercapacitor is used to deliver 600kW charges in 15 second bursts which extends the range of the bus as it travels along the set route.
The first successful project in Switzerland was instrumental in generating global interest in electric buses and (ABB Group a) a German public transport operator to electrify its first e-bus depot.
[image: ] (ABB Formula E )
In 2018 ABB began a collaboration with North Carolina State University (ABB Develops DC Backbone for High-Power EV Chargers. 2018) focused on developing a power system that would be capable of charging an EV in times comparable with petrol vehicles and in the same year entered a Formula E partnership.


[bookmark: _Toc286946498]6. The extent to which the development relied on resources external to the company and the ways in which the deployment of these resources was managed
“To keep innovation at the core of our corporate culture we surround ourselves with other innovators. Innovation cannot thrive in isolation, so it is important to be part of an innovation ecosystem. In the era of digitalization and artificial intelligence (AI), this is more important than ever, given the pace and complexity of technological change, which is simply too great for any organization to master alone.”  (Schaefer 2018)
· Collaboration (University) – Large network of University Researchers (ABB Develops DC Backbone for High-Power EV Chargers. 2018) 
· Propensity to acquire, absorb and apply knowledge
· Experiential knowledge and learning how to manage newly acquired businesses with emphasis on relationship management and creating development teams
The development of rapid charging technology has been primarily achieved by building an internal base of knowledge and augmenting this resource via external relationships with many international universities together with strategic acquisitions. Absorbing the capabilities and knowledge of key personnel in these acquired businesses has been of vital importance.
(ABB Group b) provides an overview of ABB’s collaboration structures with universities and underlines its commitment to Research and Development.
In December 2020, ABB announced its plans to create an E-Mobility Innovation Lab which would provide a base for 120 R&D specialists working on ‘next generation’ solutions (ABB 2022). This initiative will create a perfect environment for working with Delft University, where a decade before, ABB acquired Epyon (a Delft University Spin-off company).
 [image: ]
In his eloquent and relaxed manner, (Johnson 2010) makes the statement:” Chance favours the connected mind”. ABB has created and continues to create many connections, which should by Steve Johnson’s reasoning, increase the chance of innovation happening......and is has and continues to do so.

[bookmark: _Toc1298097991]7. How management overview of the development was maintained
We begin this section of the report with a review of ABB’s innovation management practices which have evolved as the business has gradually shifted its focus on selected markets and technologies.
It will become apparent that management of innovation within ABB has been dynamic, as opposed to static, with managers and staff at all levels being immersed in a corporate culture defined by sustainability and technology development. 
The earlier section of this report which looked at the principal drivers for developing the Fast-Charging Technology referred to ABB’s early focus on and adoption of sustainability in its product development and manufacturing processes.
(Tingström, Swanström et al. 2006) provides some insight into ABB’s Gate Process for managing innovative (new product development) projects and is worthy of some attention as we consider the evolution of innovation management within the company and includes the following diagram of ABB’s Gate Process (as it was when the Dry Q Capacitor was being developed).
[image: ]
Source: (Tingström, Swanström et al. 2006)
(Tingström, Swanström et al. 2006) highlights how important the issue of sustainability was to ABB’s, innovation, product development and manufacturing processes as seen from the following excerpt taken from this journal:
[bookmark: _Int_YpL69kfl]” A new version of the ABB GATE Model that includes sustainability goals was launched in 2001. This was a big step forward and since then all business areas in ABB have a common approach that integrates sustainability goals into product development projects... ”


Further evidence of the dynamic and evolving method for managing innovation within ABB is provided in a compelling case study published by INFOSYS (Ramachandran 2019).
[image: ]Figure 1. The scale and complexity of ABB’s Electrification business supply chain
Source: ABB
Although ABB did use a standard configuration tool, the linear process (see fig.1) was prone to errors, communication breakdown/delays and duplication of effort.
The new digitalised product configurator was to become the single ‘source of truth’ which would be accessible for all parts of the NPD team (see fig.2) and which CUSTOMERS could also access.
[image: ]
Figure 2. The product life cycle post-digital transformation
Source: ABB

[bookmark: _Toc519138909]8. Conclusion/Evaluation/Critique
(Piercy 2017) highlights the importance of ’total integrated marketing’ which focuses on creating and delivering customer value.
ABB has been going through a similar reorganisation referred to by the Chairman & CEO in their letter to shareholders on page 12 of the 2020 Annual Report (, ABB Group Annual Report 2020 - English2022)

[image: ]
 Source: (Piercy 2017)
The decision by ABB to enter the E-Mobility Rapid Charging market was made in 2010, over a decade ago. The rationale was that it would place the company closer to users of electricity and this would mean using ABB’s energy efficient technology solutions.

ABB is a fascinating Group with an impressive history of both innovation and a focus on sustainability. Whilst many large Groups have the potential to become slow-moving and cumbersome, ABB has sought to develop its approach to innovation management through various stages of its development.
This dynamic approach to innovation management is evident in the ABB Way (, ABB Group Annual Report 2020 - English2022) which enables the business units to get closer to their customers. The former matrix structure was considered too complex and had created unnecessary distance between innovative R&D teams and the customers who they were seeking to delight.
[image: ]
Source: (Schilling 2022) 
 (Schilling 2022) Illustrates the differences between centralised and decentralised R&D organisations. ABB has moved towards decentralisation but via ABB Ability, its business unit which focuses on digitalisation, helps to avoid duplication of effort. The reason is that all of ABB’s business units are now talking the same ’digital’ language and utilising a common approach to new product development.
ABB has been exceptionally good at gaining foresight which has enabled the Group to identify and embrace potentially disruptive technologies well in advance of them becoming a serious threat. We could suggest that ABB’s skill in developing relevant foresight has in fact given the Group the elusive ‘benefit of hindsight.’
Whilst this report has focused on the E-Mobility sector (which falls within ABB’s Electrification Business), research indicates that there is an underlying ecosystem of knowledge and technology within ABB creating an environment which generates, nurtures and fosters innovation. The cross fertilisation of knowledge, technology, and collaboration (internally and externally) means that ‘adjacent possibilities’ are regularly identified. 
This developing ecosystem is attributable to the Group Digitalisation Unit known as ABB Ability together with support from a leaner Corporate Services Unit. 


[bookmark: _Toc1058677133]9. Final Thoughts
ABB continues to seek new acquisition opportunities for relevant technologies and better access to new global markets.  (Dittli, Gabriella Hunter und Mark 2022) includes ABB’s CEO, Bjorn Rosengren, answering the following question: 
Q: In which business areas would you like to strengthen ABB?
A: “We have four business areas and 21 divisions. In terms of M&A, we have shifted the focus out to the divisions. All the divisions are on the lookout for targets in their markets that would make us stronger than the competition. This is the basis of our M&A strategy. All 21 divisions, when they are profitable enough, should do acquisitions. So, when you have 21 divisions identifying 20 companies each, every year, there are a lot of proposals coming up.”
ABB’s first notable acquisition in the EV charging sector was made in 2011 and 10 years later it has developed and grown into a global EV charging system leader, second to none, with its digitalised holistic offering. The e-mobility division is expected to generate $750 million from the sale of a minority shareholding via an IPO during 2022 (Raymunt 2022). 
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