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Reading the Programme Di�erently
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The �gure illustrates more than the development 
of a programme over time. It shows how activities 
accumulated and interacted, gradually strengthening 
the ecosystem�s capacity to mobilise knowledge, 
people, investment and action. 

Established forums continued alongside new 
initiatives in areas such as competence supply, 
biodiversity and international collaboration; funding 
instruments were added and re�ned; governance 
evolved as participation broadened.

The lasting value of these activities lay not only in 
their immediate results, but in what accumulated 
between them: stronger relationships, shared 
routines, broader participation and experience that 
could be applied to new challenges. This capacity 

was shaped through adjustment as much as success. 
Independent evaluations exposed weaknesses in 
governance and portfolio balance, e�orts to broaden 
participation required repeated adaptation, some 
pre-studies did not progress, and strategic gaps 
revealed the limits of open calls alone. External 
events, from the COVID-19 pandemic to a changing 
geopolitical landscape, further tested established 
ways of working.

Looking back across twelve years, these accumulated 
activities and adaptations reveal recurring patterns 
in how the ecosystem built capacity. We describe 
these as seven interconnected pathways: governance, 
project portfolio, technology development, inclusive 
innovation, capacity-building, internationalisation 
and forums.
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From Activities to Pathways

Individually, these activities were responses to 
speci�c challenges. Collectively, they strengthened 
the ecosystem’s ability to learn, coordinate and adapt.
It is these recurring patterns that this handbook 
describes as seven pathways for system innovation.

The pathways are neither sequential stages nor 
a prede�ned methodology. They are a way of 
understanding how di�erent interventions, developed 
and re�ned over time, collectively strengthened 
the innovation ecosystem beyond the immediate 
outcomes of individual projects. Perhaps most 
importantly, they demonstrate that building an 

innovation ecosystem is not about �nding the right 
answers once and for all. It is about creating the 
capacity to keep asking the right questions�and 
recognising that while the questions may remain 
surprisingly consistent, the answers must continue to 
evolve.

The chapters that follow explore each of these 
pathways in greater depth. Together they describe 
not only the evolution of Swedish Mining Innovation, 
but the practical experience of how an innovation 
ecosystem strengthened its collective capacity to 
innovate together.
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1 Developing 
Technology Towards 
Implementation

Mine operations, Fredrik Alm/imagebank.sweden.se 
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Sweden�s position in mining technology was established long 
before Swedish Mining Innovation. Mining companies, equipment 
manufacturers, universities and research institutes had developed 
close working relationships over decades, creating an industrial 
environment in which research could be tested against operational 
needs and new solutions applied in demanding production settings. 
The programme did not create this capability. Its role was to strengthen 
the conditions through which an already advanced ecosystem could 
continue to renew itself.

Sustaining Industrial Leadership Through 
Continuous Renewal
Continuous renewal is essential in mining. Mines are capital-intensive, 
technically complex and designed around assets with long operating 
lives. New technology must therefore do more than perform under 
controlled conditions. It must operate safely and reliably at scale, 
integrate with existing infrastructure and processes, and justify further 
investment by industrial partners. Moving from an early concept to 
implementation can take many years and require successive stages of 
research, validation and industrial adaptation.

Swedish Mining Innovation supported development across multiple 
parts of the mining value chain. Within these areas, projects addressed 
practical challenges such as improved resource characterisation, safer 
and more productive extraction, higher mineral recovery, lower energy 
and reagent use, and reduced long-term environmental impact.

Total financing by technical thematic area

�����������

��������������������

�������
����������

������

��������
�
��������������

�	���������
�

�

��

� �

�

�

�

�
�

�

��
��

���

���

���

���

Over the programme period, however, some of the most important 
technology shifts increasingly cut across these categories. 
Electri�cation, automation, digitalisation and arti�cial intelligence 
a�ected the whole value chain. An autonomous machine depends on 
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communication infrastructure, positioning systems, sensors and reliable 
data. Electri�ed equipment must function together with charging 
systems, ventilation, production planning and maintenance. Advanced 
process control requires not only algorithms, but su�ciently robust 
measurements and the ability to integrate results into operational 
decision-making.

This increasing interdependence changed the technical character of 
innovation. Improvements could no longer always be developed and 
evaluated as isolated components. Equipment, software, infrastructure 
and work processes increasingly had to be tested together under realistic 
conditions. Meanwhile, technology development takes di�erent forms at 
di�erent stages of an innovation journey. Early ideas may need a small 
investment to test their technical potential, while more mature solutions 
require larger collaborative research projects, pilots or industrial-scale 
validation. Swedish Mining Innovation therefore supported technology 
development through a range of funding opportunities, allowing di�erent 
levels of technical maturity, uncertainty and ambition to be addressed.

The programme also created routes for ideas and actors that did not 
�t easily into established research collaborations. Initiatives such as 
the Innovation Idea Competition opened opportunities for start-ups 
and SMEs to test promising concepts and establish connections with the 
mining sector. Together, these di�erent routes helped technologies move 
forward without assuming that every innovation would follow the same 
development path.

Explore the project portfolio
Across twelve years, technology development remained at the industrial 
core of Swedish Mining Innovation. Companies, researchers and 
entrepreneurs developed the technologies, while the programme 
provided continuity, shared risk and routes for ideas to move from 
research towards industrial application.

On swedishmininginnovation.se you can explore the projects, 
technologies and collaborations supported by the programme.
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Spotlight

Renewable Reagents for Mineral 
Processing

Flotation is one of the most widely used processes 
for separating valuable minerals from unwanted 
material. In Swedish mineral processing, xanthates 
have traditionally been used as collectors because 
they help valuable sulphide minerals attach to air 
bubbles and separate from the surrounding material. 
Their e�ectiveness is well established, but they are 
petroleum-derived, toxic to aquatic organisms and 
may degrade into hazardous compounds. Replacing 
or reducing their use therefore presents both an 
environmental and an industrial challenge: any 
alternative must improve sustainability without 
compromising recovery, selectivity or concentrate 
quality.

Researchers at Luleå University of Technology and 
their industrial partners investigated whether 
particles made from lignin (a renewable material 
found in wood and other biomass) could function as 
�otation collectors. The development began with the 
LIGNOFLOT pre-study, which demonstrated that lignin 
particles could selectively recover copper and other 
valuable sulphide minerals while suppressing iron 
sulphides. The results also indicated that the process 

could operate without conventional depressants and 
provided the basis for a patented �otation method. 

The subsequent LIGNOFLOT project moved the 
concept into more systematic development and 
validation. Laboratory and semi-pilot trials examined 
how lignin particles performed in combination 
with conventional reagents. The project reported 
that small additions of lignin particles, together 
with substantially reduced xanthate dosages, 
could improve copper recovery and selectivity 
while maintaining concentrate grade. In some test 

�The funding scheme has enabled us to explore and demonstrate 
the industrial feasibility of using biodegradable lignin particles 
and its potential to increase metal recovery while simultaneously 
reducing the environmental footprint of the mining sector.� 

� Ulrika Rova, Professor and Project Manager, Luleå University of Technology.

Lignoflot lab documentation. 
Luleå University of Technology
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conditions, xanthate use was reduced by up to 75 per 
cent. The lignin-based reagent also reduced iron 
content in the copper concentrate and, under certain 
conditions, removed the need for lime addition. 

Development continued through LIGNOMIN, which 
broadened the range of renewable raw materials and 
examined how lignin particles could be adapted to 
di�erent ore types. Feedstocks included lignins from 
Nordic biore�neries and agricultural residues such 
as brewers� spent grain. The work combined �otation 
performance with questions of biodegradability, 
environmental impact and continuous operation.
The case illustrates why industrial technology 
development rarely follows a single project from 
idea to application. The same technical concept 
progressed through a pre-study, two Swedish research 
and innovation projects, a planning grant that 

supported a successful European proposal, and an 
internationalisation grant used to engage potential 
stakeholders and examine questions relevant to a 
future market strategy. Each instrument addressed 
a di�erent uncertainty: initial feasibility, technical 
optimisation, validation, access to larger research 
resources and the conditions for future adoption.
The technology had not reached commercial 
implementation at the end of the programme. 
Nevertheless, the sequence created a much stronger 
technical and industrial basis than any individual 
project could have provided. It demonstrates the 
value of maintaining continuity around a promising 
idea while allowing the scienti�c hypothesis, 
industrial requirements and route towards application 
to develop over time.

Flotation process
Katerina Hruzova, Kalliopi Pavlopoulou and 
July Ann Bazar, Luleå University of Technology
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Spotlight

Accelerating Use of Hydrogen Peroxide 
Explosives
Blasting is fundamental to mining and tunnelling, but 
conventional ammonium nitrate explosives generate 
greenhouse-gas emissions during production and 
release nitrogen oxides, ammonia and nitrate residues 
after detonation. Hypex Bio Explosives Technology AB 
developed an alternative explosive based on hydrogen 
peroxide, which decomposes into water and oxygen. 
The objective was to achieve the performance required 
for industrial blasting while signi�cantly reducing 
emissions and harmful residues.

The company�s hydrogen peroxide emulsion initially 
entered Swedish Mining Innovation through a research 
and innovation project in 2020�2021. Testing showed 
that the underlying technology had potential, but also 
that modi�cations were needed to meet the speci�c 
requirements of mining. This was an important result. 
Industrial validation did not simply con�rm that 
the concept worked; it revealed where performance, 
stability and handling needed to be adapted before the 
technology could be used in an operating mine.

Hypex Bio subsequently entered the programme�s 
Innovation Idea Competition in 2021 and was selected 
for further support. Through the Hydrogen Peroxide 
Emulsion Stability Veri�cation Project, the company 
continued to address the technical requirements 
identi�ed during the earlier work. The �exible 
competition format provided a route for a smaller 
company whose development needs di�ered from those 
of a conventional three-year research consortium. 

Progress thereafter was comparatively rapid.  
A full-scale underground trial was conducted at 

Boliden�s Kankberg mine, where the technology was 
evaluated in an industrial setting. In 2022, Hypex 
Bio received Boliden�s Supplier Recognition in 
Sustainable Innovation and was included by Ny Teknik 
among Sweden�s 33 leading technology start-ups. 
The �rst full-size explosives plant was built in 2023, 
followed by the �rst commercial application in a 
Stockholm tunnelling project. In 2024, a full-scale 
production plant was commissioned at the Kankberg 
site. The company subsequently entered licensing 
and distribution agreements in several international 
markets. 

The company reports that its technology can reduce 
carbon dioxide emissions by up to 90 per cent 
compared with conventional ammonium nitrate 
explosives, while producing little or no nitrogen 
oxides, ammonia or nitrate pollution after detonation. 
At the time of the programme�s documentation, 
however, the technology�s total realised impact had 
not yet been measured. 

This case illustrates a di�erent innovation 
journey from the lignin-based �otation work. The 
development cycle was shorter, the principal actor 
was an entrepreneurial company and the route towards 
application depended on rapid interaction with an 
industrial customer and access to a real operating 
environment. The programme�s contribution was not 
to remove the commercial and technical risks, but to 
provide �exible support at moments when additional 
veri�cation and industry contact could materially 
improve the prospects for implementation.

Boliden Aitik Mine, Hypex Bio
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Spotlight

Rethinking How Mining Landscapes Are 
Reclaimed

Waste rock is an unavoidable part of mining, and 
how it is deposited has consequences long after 
production has ended. Conventional waste rock 
landforms are often designed primarily around 
e�cient deposition during mine operation. Over 
time, however, poorly adapted landforms can require 
continued maintenance and contribute to erosion, 
biodiversity loss, visual impacts and limitations on 
how land can be used after mining.

The Waste2Place project approached this as a 
technology and design challenge. Led by VAST 
Landscape Architecture together with ten partners 
from industry, academia and specialist organisations, 
the project brought an internationally established 
approach known as geomorphic reclamation into a 
Swedish mining context.

Rather than treating a waste rock facility simply as 
material to be covered and stabilised after mining, 
geomorphic design considers the �nal landscape 
from the outset. Landforms are shaped with reference 
to natural terrain and drainage systems, with the 
aim of creating long-term physical stability while 
supporting ecological recovery and future land 

use. The approach is recognised as Best Available 
Technique in the EU, but has not yet been widely 
adopted in Scandinavia.
Waste2Place therefore focused not on developing a 
single product, but on assembling the knowledge 
required for implementation. The project examined 
reference landscapes, landform design, mine 
planning, construction, revegetation and long-term 
performance monitoring. These elements were 
brought together into a Swedish-oriented reclamation 
toolkit intended to help mining companies 
incorporate geomorphic principles into planning and 
closure.

The case illustrates an important dimension of 
technology development. Innovation does not always 
mean inventing a new technology. It can also mean 
bringing established knowledge into a new industrial 
context, combining disciplines and adapting methods 
until they become practically applicable. For mine 
reclamation, this shifts attention from managing 
waste rock at the end of operations towards designing 
post-mining landscapes as part of the mining system 
itself.

�This far, three former Innovation Idea Competition winners; RockSigma, 
Flasheye and Hypex Bio; have gone on to make the 33-list, Sweden�s most 
prestigious ranking of young technology companies. It says something 
about the innovation capacity within the mining cluster, and we are proud 
to have supported their journeys.�

� Lotta Sartz, chair of the jury. 
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Spotlight

Building a Business Around Safer Mining 
at Depth

As underground mines become deeper, managing 
seismic risk becomes increasingly important. Mines 
already generate large quantities of seismic data to 
understand changes in the rock mass and identify 
hazardous conditions. The challenge is turning 
increasingly complex data into information that can 
support operational decisions quickly and reliably.
RockSigma grew from research addressing precisely 
this problem. The company �rst entered Swedish 
Mining Innovation�s Innovation Idea Competition in 
2021 as RS Solutions. Its winning technology, BEMIS, 
was developed to automate processing of mine 
seismic data, provide information about seismic 
events, predict activity based on production plans 
and create tomographic images showing changes in 
the rock mass. The competition provided funding 
and industry recognition at an important stage in the 
company�s development.

Support subsequently extended beyond technology 
development. An internationalisation grant enabled 
RockSigma to participate in mining innovation 
activities in Canada and the United States in 
2023, supporting the company�s e�orts to develop 

relationships in the North American market. In 2024, 
RockSigma returned with a new proposal; a next-
generation processing solution capable of handling 
DAS data at mine scale, with the aim of improving 
how operators identify and manage seismic hazards 
as mining moves deeper. The proposal was selected 
as one of the competition�s two �nal winners and 
received SEK 600,000 for further development. The 
case demonstrates how an SME-focused instrument 
can support di�erent needs at di�erent stages of 
the same company�s development. The underlying 
knowledge originated in industrial research. Early 
programme support helped turn that expertise into a 
commercial proposition. Internationalisation support 
opened opportunities in new markets, while a later 
competition award enabled the company to pursue a 
new generation of its technology. 

RockSigma�s journey therefore illustrates that 
technology development and company development 
are often inseparable. For specialised industrial 
SMEs, progress may depend not only on solving the 
next technical problem, but on gaining credibility, 
reaching customers and �nding timely resources to 
pursue emerging opportunities. 

Rocksigma, Viveka Österman

The Innovation Idea 
Competition at a glance

Swedish Mining Innovation�s annual 
Innovation Idea Competition was designed 
to identify promising ideas that could 
contribute to a more sustainable mining 
and metals industry. An international jury 
with expertise from industry, innovation and 
business development selected the most 
promising ideas for a pitch �nal. Winners 
received SEK 600,000 to accelerate their 
innovation. Read more in Pathway 7. 
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Key learnings Developing Technology 
Towards Implementation

Technology Leadership requires continuous renewal.
In technology-intensive industries, innovation programmes are most 
e�ective when they build on existing industrial strengths rather than 
attempt to replace them. Swedish Mining Innovation worked because 
it complemented companies� own research and development with 
collaborative projects, shared risk and long-term continuity, allowing 
industry, academia and public actors to contribute according to their 
respective strengths.

Implementation requires industrial integration.
Successful technology development depends on continuous collaboration 
between researchers, suppliers and mining companies. Industry 
contributes operational knowledge, specialist expertise, equipment, data 
and access to production environments, ensuring that research addresses 
real operating conditions from an early stage. As technologies mature, 
they also need to be integrated with existing equipment, infrastructure, 
data systems, maintenance routines and ways of working. Demonstration 
environments therefore become a critical bridge between technical 
validation and industrial implementation.

Technologies require �exible development routes.
There is no single route from idea to industrial application. Some 
technologies advance through successive stages of research, testing and 
demonstration over many years, while others can progress rapidly once a 
speci�c technical barrier is overcome. What matters is access to the right 
resources, expertise and validation opportunities at each stage, with 
enough �exibility to maintain momentum as the technology matures.

18



Promising technologies need visibility as well as funding.
Innovation programmes create value not only through �nancial support, 
but also by showcasing promising technologies and connecting 
innovators with potential users, investors and collaborators. Strategic 
visibility helps promising ideas gain traction at critical points in their 
development and can accelerate progress towards implementation.

Technology development does not follow funding boundaries.
Innovators work across a continuous progression of technology readiness, 
while public funding is typically organised into separate instruments, 
projects and programmes. Bridging these boundaries is therefore 
critical to maintaining momentum from research through testing and 
demonstration towards industrial use, especially in mining where 
development and validation cycles are long.

Scooptram ST18 SG in underground mine, Epiroc media gallery 
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2 Governing 
Collective 
Innovation

 Iron ore pellets, Fredric Alm/imagebank.sweden.se 
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System innovation requires more than technical projects. It depends 
on structures that can align actors, mobilise resources and maintain 
a shared direction over time. Throughout Swedish Mining Innovation, 
governance became one of the programme�s core capabilities. By 
combining actor-driven leadership, public funding, strategic coordination 
and adaptive decision-making, the programme created conditions for 
collaboration across a diverse and evolving innovation ecosystem.

The Swedish mining and minerals cluster has a long tradition of 
collaboration between industry, academia and public actors. Long before 
Swedish Mining Innovation was established, companies, universities and 
research organisations were working together to solve common technical 
challenges and strengthen the sector�s international competitiveness. 
This collaborative culture provided an important foundation when 
Sweden introduced the strategic innovation programme in 2012.

The SIP model represented a signi�cant shift in innovation policy. 
Rather than funding prede�ned research agendas, the programmes were 
designed as actor-driven platforms where industry, academia, institutes 
and public actors jointly identi�ed priorities and developed initiatives. 
For the mining sector, this created an opportunity to expand collaboration 
further and create a formalised innovation platform.

The cluster�s research and innovation agenda became one of the 
programme�s most important governance tools. From the outset, it 
combined technological priorities with broader social dimensions, 
including attractive workplaces and gender equality. The agenda 
preparation process remained deliberately open and participatory, 
using workshops, consultations and dialogue across the cluster to 
identify emerging challenges and opportunities and revisit existing 
priorities as conditions changed. Successive editions broadened and 
re�ned this shared direction, with the fourth edition, published in 2022, 
re�ecting an innovation landscape in which technological development, 
environmental performance, social sustainability, competence and 
competitiveness had become increasingly interconnected.

As the programme matured, governance structures evolved as well. 
During the �rst programme period, a relatively large steering group 
ensured broad representation but also made decision-making slower and 
more complex. Over time, responsibilities were clari�ed and an executive 
committee was introduced to complement the steering group. This 
created a more agile governance model while maintaining transparency 
and stakeholder participation. Equally important was the development of 
thematic reference groups and expert networks that connected governance 
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�Swedish Mining Innovation Bergslagen has 
enabled specialised competence, such as AI 
and robotics, to reach the national level. At 
the same time, collaboration at the national 
level has also been re�ected in the region.� 

� Amy Lout�, Professor Örebro University and Linköping 
University, WASP Programme Director.

Amy Loutfi, Örebro University, photo from www.thesmartmove.se
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in connecting these di�erent layers. Its function extended far beyond 
administration. Sta� combined expertise in research, innovation 
management, industry development, policy, communication and 
international collaboration. This mix of capabilities enabled the 
programme o�ce to act as a neutral coordinating actor capable of 
translating between di�erent stakeholder perspectives.

Governance also relied heavily on culture that was already established 
among the key actors. There was a shared belief that collaboration, 
learning and working towards shared goals would create opportunities 
that would be bene�cial for many and strengthen the sector as a whole 
� in Sweden and beyond. Throughout the programme, e�orts were 
made to create open and transparent processes where participants 
could see how their input in�uenced priorities and activities. Physical 
and digital meetings were coordinated with other cluster activities 
whenever possible, reducing barriers to participation and strengthening 
engagement. As the needs of the cluster evolved, it became evident to 
the cluster that the culture should as well. Swedish Mining Innovation 
became a means and arena to accelerate for example diversity and 
inclusion through initiatives both internally and externally. 

Rather than directing the innovation system from above, the programme 
sought to create conditions where actors themselves could identify 
opportunities, build partnerships and take ownership of initiatives. 

The programme�s budget functioned as more than a source of funding. 
It became an instrument for shaping relationships, encouraging 
collaboration and enabling strategic experimentation across the 
innovation system. Di�erent levels of co-�nancing further reinforced 
desired behaviours. Higher-risk early-stage activities could be supported 
under more favourable conditions, while larger development projects 





Spotlight

Shared Stewardship of the Innovation 
Ecosystem
One of the de�ning characteristics of the SIP 
model was the long-term partnership between the 
programme and its funding agencies Vinnova, the 
Swedish Energy Agency and Formas. Rather than 
functioning solely as a funding mechanism, the 
SIP initiative created a governance arrangement in 
which agencies and programme organisations shared 
responsibility for the development of the innovation 
ecosystem.

The agencies provided a neutral platform, giving 
legitimacy and accountability. At the same time, the 
ecosystem encompassing all engaged stakeholders, 
were given considerable freedom to determine how 
programme resources should be used to achieve 
shared objectives. According to the SIP framework, 
programmes were entrusted with both budget and 
mandate to develop activities, funding instruments 
and initiatives aligned with their strategic 
agendas, while agencies maintained responsibility 
for transparency, legal compliance and funding 
decisions. 

In practice, this created a continuous dialogue 
between the programme o�ce and agency 
representatives. Governance did not occur only 
through formal reporting or periodic evaluations. 
It was embedded in ongoing discussions about 
emerging challenges, new opportunities and the 
evolving needs of the innovation system. The 
presence of Vinnova in programme governance 
structures further strengthened this connection 
between operational experience and national 
innovation policy. 

This combination of autonomy and accountability 
became an important enabling factor for system 
innovation. It allowed the programme to experiment 
with new funding instruments, adapt priorities 
over time and respond to emerging gaps, while 
maintaining the transparency and legitimacy 
expected of publicly funded initiatives. The result 
was not a traditional principal-agent relationship, 
but a form of long-term public-private stewardship 
focused on building the capabilities of the 
innovation system itself.

Charlotte Andersson, Julie Hollis, Pär Weihed, Tobias Kampmann, Jenny 
Greberg and Katarina Nilsson, photo Simon Vikström/LTU Business
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Spotlight

From Representation to Action
One of the most important lessons from Swedish 
Mining Innovation concerns the relationship between 
representation and e�ectiveness. At the outset, the 
programme re�ected the broad composition of the 
Swedish mining ecosystem. Large mining companies, 
equipment suppliers, universities, research 
institutes and other stakeholders were represented 
in governance structures. This diversity strengthened 
legitimacy and ensured that multiple perspectives 
were included.

As the programme matured, experience gradually 
revealed that broad representation alone did not 
automatically create agility. Through continuous 
re�ection on how decisions were made and how 
collaboration functioned in practice, governance 
arrangements evolved to better balance inclusiveness 
with the ability to act. Rather than following a 
prede�ned model, structures were adjusted as new 
needs emerged and lessons accumulated. Over time, 
the steering group became more focused, while 
executive functions and thematic working structures 
assumed a stronger role in supporting coordination 
and implementation.

This evolution illustrates a broader challenge 
facing many innovation ecosystems. E�ective 

governance requires both inclusiveness and 
operational capacity. Too much emphasis on 
representation can slow decision-making, while 
overly centralised structures risk losing legitimacy 
and engagement.

Rather than resolving this tension once and for 
all, the programme learned to manage it through 
layered governance. Strategic decisions remained 
anchored in representative structures, while executive 
committees, programme management and expert 
groups provided the �exibility needed to respond 
to emerging opportunities. The balance between 
these functions continued to evolve throughout the 
programme.

The same adaptive mindset shaped the programme’s 
response to emerging topics such as biodiversity, 
competence supply, international collaboration and 
the social dimensions of mining. Regular dialogue 
with stakeholders, combined with ongoing re�ection 
on the programme portfolio, revealed where existing 
initiatives no longer matched the evolving needs 
of the innovation system. Governance structures 
enabled targeted responses without requiring major 
organisational restructuring.

Ore wagons in motion, photo tomalv / Adobe Stock
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Appendix

Project Portfolio

Explore the projects, technologies and collaborations 
supported by the programme: www.swedishmininginnovation.se

The E�ect Logic
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