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This is BECC
Biodiversity and Ecosystem Services in a Changing Climate (BECC) is one of Sweden’s strategic research
areas (SRA). BECC unites research on climate-ecosystem-biodiversity relationships at Lund University and
University of Gothenburg by encompassing more than 170 senior researchers and 70 PhD-students from
13 departments. The vision of BECC is to pursue world-leading interdisciplinary research, bringing
together ecological modelling with empirical studies and linking this with policy and governance for the
sustainable management of ecosystems and biodiversity. In particular, BECC aims to:
• assess climate change impacts on biodiversity and ecosystem services in Sweden, with a particular
focus on forest, agricultural and subarctic ecosystems, including aquatic systems.
• support regional, national and global policymakers through the scientific evaluation of policy
options combining adaptation and mitigation strategies to climate change with conservation of
biodiversity and ecosystem resilience.
• create synergies and added value to the climate impacts research at Lund University and University
of Gothenburg by bringing together modelling, empirical ecology, economics and social science
analysis.
BECC receive 100 million SEK in direct funding for the years 2010-2014 from the Swedish Government.
Total funding for BECC-affiliated activities, including external funding and co-funding by the
universities, amounted to 530 million SEK for the years 2010-2013.
BECC contributes to the funding of both basic and applied research, initiation and running of the
graduate research school ClimBEco as well as creating interactions between researchers within and beyond
BECC, and between researchers and societal stakeholders such as national and regional agencies and
authorities, industry and NGOs.
BECC along with all SRAs initiated across the research landscape of Sweden in 2010, is externally
evaluated during 2014. This report is BECCs self-evaluation, one part of the evaluation that is expected to
determine whether and at what level funding will continue beyond 2015.

BECC board June 2014
Henrik Smith, Benjamin Smith, Håkan Pleijel, Annica Kronsell, Katarina Hedlund, Anders Tunlid, Lina
Herbertsson
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RESEARCH OUTPUT

OUT 1a) Publication profile
Please fill out the proportions of different kinds of publications from the strategic research environment.

Number of
outputs
2010

Number of
outputs
2011

Number of
outputs
2012

Number of
outputs
2013

0

1

5

4

Book Chapters

30

12

10

17

Journal Articles

165

152

204

256

Conference Publications

17

21

11

16

Other

28

27

23

40

Output type
Books

OUT 1b) Please comment on the publication profile and its development over time
BECC has a strong publication record both in the social and natural sciences that reflects its strong
commitment to answering important basic and applied scientific questions that are in line with its mission
and vision. The number of publications has increased, reflecting the growing number of researchers, but
also the increased emphasis on cross-cutting and applied research stimulated by the creation of BECC.
BECC researchers publish in high impact journals, with the mean impact factor (WoS) increasing 19%
and the number of publications in journals with impact factor over 10 doubled 2010-2013.
There is an increasing focus on issues central for BECC, such as land-use – biodiversity – ecosystem service
relationships and direct and indirect consequences of climate change for biodiversity and biological
resources, particularly within empirical ecology and political science (e.g. Clemmensen et al. 2013 Science;
de Victor et al. 2012 Nature Clim Change; de Vries et al. 2013 PNAS; Garibaldi et al. 2013 Science;
Hansson et al. 2013 Nature Clim Change; Scheper et al. 2013 Ecol Lett; Nordén et al. 2013 book
chapter, Zelli et al. 2013 Glob Gov). BECC has also contributed to important discussions on benefits and
costs of climate policies (Arrow et al. 2013 Science, Revesz et al. 2014 Nature) and how to strengthen
Earth system governance (Biermann et al. 2012 Science).
BECC’s ambition to create synergies between modellers and empirical ecologists (e.g. Jönsson et al. 2012
Agr Forest Meteorol; Strandberg et al. 2014 Clim Past) and between natural and social scientists (e.g.
Cong et al. 2014, Ecol Econ; Ekroos et al. 2014, Biol Cons) is now apparent among the publications.
BECC’s strong international collaboration is visible and the proportion of internationally co-authored
publications has increased (WoS).
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OUT 2) What research results from the strategic research environment have had the most
significant academic impact? Describe briefly the development and standing of the research
compared to the research performed internationally.
•

Mechanistic models of impacts of climate change on terrestrial ecosystem structure and function,
e.g. the LPJ-GUESS dynamic vegetation-ecosystem model, which uniquely combines plant
population dynamics, biogeochemical cycling and human management. The latter is used for
climate impact, feedback and process studies by research groups around the world and has
spawned >80 publications since 2010.

•

Internationally recognized research on climate impacts on biodiversity – e.g. phenology, rangeshifts, and regime shifts – based on eco-evolutionary and vegetation modelling, field and
mesocosm studies, as well as ecophysiological and molecular studies (e.g. Elmendorf et al. 2012
Ecol Lett; Hickler et al. 2012 Glob Ecol Biogeogr; Johansson et al. 2012 Ecol Lett).

•

Empirical and model-based findings on climate impacts on ecosystem emissions of greenhouse
gases (Parmentier et al. 2013 Nature Clim Change), nutrient exports to watersheds (Carstensen et
al. 2014 PNAS) and carbon sequestration (Clemmensen et al. 2013 Science). The high standing
of this research area is reflected in the leading role BECC researchers play in ICOS, the European
research infrastructure for monitoring greenhouse gas balances.

•

Increased understanding of how agricultural change affects communities of interacting organisms
and associated ecosystem services (e.g. de Vries et al. 2013 PNAS; Jonsson et al. 2014 Meth Ecol
Evol); international recognition for ecological-economic modelling of future policies and
management practices (e.g. Brady et al. 2012 Landsc Ecol).

•

Internationally recognized research has mapped the institutional fragmentation and analysed the
role of discourse, private-public partnerships, carbon-accounting and the forest conservation
initiative REDD+ in climate, biodiversity and forestry governance (e.g. Zelli & van Asselt 2013
Glob Env Pol).
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STRATEGIC VALUE FOR SOCIETY AND THE BUSINESS SECTOR

STR 3) Elaborate on your strategic research environment’s capacity and capability to
transfer research results for utilisation in society or the business sector.
BECC research provides a crucial scientific basis for management decisions and societal policies on
biodiversity and ecosystem services in a changing climate. BECC has a high capability and capacity to
transfer relevant knowledge for utilisation in society and land-based economic sectors:
• BECC has, with the SRA MERGE, set up a Communication Office (CO) at the Centre for
Environmental and Climate research (CEC) at Lund University (LU) offering professional
support to assist in and lower thresholds for researchers to engage in knowledge transfer. The CO
links to the stakeholder reference group (STR6), arranges seminars with joint researcher and
stakeholder involvement, and facilitates outreach e.g. via the BECC Policy Brief series.
• BECC researchers act as experts, thus contributing to policy processes at international, national
and local levels. Awareness of policy agendas has been promoted, e.g. by illuminating concepts
such as “greening the economy” at annual meetings or targeted workshops. To address synthesis
needs e.g. expressed by stakeholders (STR6), we created Action Groups in which researchers
focused on a specific task during a limited time (e.g. land-sparing vs. land-sharing). To foster
awareness and interest in the policy dimension among a new generation of researchers, knowledge
transfer is an important subject of our research school ClimBEco.
• BECC hosts and develops model tools that are used to evaluate policy and management options
(e.g. LPJ-GUESS, ForSAFE, Agripolis). By integrating theory, knowledge from empirical studies
and input based on practitioner experience, such tools provide an interface to communicate
research findings to users, and obtain feedback on unresolved issues, gaps and knowledge needs
(Jönsson et al. 2014 Ambio),e.g. with the Board of Agriculture, Forest Agency, Skåne Regional
Council (STR6, Col 12).

STR 4) Elaborate on the impact of your research to society.
BECC science targets issues at the core of society’s dependency on natural resources for its material wellbeing and economic and cultural development, today and in a future, warmer world. BECC has
significantly impacted society by informing policy-makers, farmers, forest managers and the public on
issues related to biodiversity, ecosystem services and climate, particularly in relation to agriculture, forestry
and Arctic ecosystems. Our targeted efforts (see STR3 & OUT 2), an enhanced awareness among
researchers of the relevance of their work in a policy context, as well as a growing interest from
policymakers in BECC research have resulted in an increase in the number of public and policy impact
activities by >50% over 2010-2013. Specifically:
• BECC researchers participated and made significant impact as experts in various policy-making
contexts; e.g. as lead authors and reviewers in three working groups of the IPCC Fifth Assessment
Report, experts to international environmental conventions on Biological Diversity and LongRange Transboundary Air Pollution, and contributors to the Arctic Resilience Interim Report and
the International Union of Forest Research Organizations (IUFRO) global assessment of
REDD+. BECC researchers have acted as experts at the EU level (e.g. OUT 12) and been
involved extensively in national policy making, e.g. in the high level climate reference group as
well as the environmental research committee linked to the Ministry of the Environment, in the
Mistra Council for Evidence-based Environmental Management, and by providing commissioned
reports and advice to various agencies and authorities.
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• BECC has provided research syntheses to e.g. the Board of Agriculture, the County
Administration of West Götaland, Lund Municipality, and initiated joint studies with e.g. Skåne
Regional Council and the Forest Agency.

STR 5) Elaborate on the impact of your research to the business sector?
BECC’s research has important impact in several business sectors, most importantly forestry and
agriculture, with specific implications for how forest and agricultural management can integrate values of
ecosystem services to meet both production goals and environmental objectives:
• In the forest sector we have several projects that interact closely with key stakeholders, to target
both societal and business-related objectives. These efforts include research on forest tree genetics
that address challenges posed by a changing climate; and model-based tools to explore the relative
benefits of alternative silvicultural management regimes in terms of forest production, health and
economy, given projected developments in the climate, insect pests, and land use patterns that
affect e.g. exposure to wind damage. The resulting tools have been used e.g. to provide input to a
“climate manual” commissioned by the forest company Holmen Skog. BECC also collaborates
with the Forest Agency on an updated review of climate change impacts on forests that will
influence the official management recommendations to Swedish forest owners and companies.
• Our research informs farmers how ecosystem services contribute to crop production and reduce
detrimental environmental effects. To transfer research knowledge to farmers and advisors we have
for instance established collaborative research to develop tools supporting farmers in their
decision-making (see OUT 12).
• In conjunction with the European Commission BECC researchers contributed to an EMAS (EcoManagement and Audit Scheme, an instrument for companies to evaluate, report, and improve
their environmental performance), to promote agricultural best practices.

STR 6) Exemplify how industrial and societal needs have been identified and how it has
influenced the choice of research problems addressed.
BECC has a stakeholder reference group, consisting of high-level representatives of government
authorities, branch organisations, companies and NGOs in areas of agriculture, forestry, nature
conservation and climate change. The group convenes biannually and, as one basis for the choice of
research problems addressed, explicitly focuses on identifying stakeholder needs for scientific knowledge
and matching these against research foci and expertise of BECC and its networks. Projects also receive
input from societal partners through participatory research activities such as focus groups. BECC also
organises workshops with joint participation by researchers and stakeholders to identify needs from
society, e.g. greening the economy, forestry in a changing climate, revision of the Common Agricultural
Policy, bioenergy on agricultural land and greenhouse gas emission from wetlands. Participants include
e.g. the European Environment Agency, Board of Agriculture, forest companies, regional councils,
Federation of Swedish Farmers and the Swedish Society for Nature Conservation.
Identification of societal needs has affected research, e.g.:
• The Swedish Environmental Protection Agency’s concerns regarding conflicting environmental
objectives in a changing climate were taken in to account in model development (e.g. Zanchi et al.
2014 Ecol Mod).
• To provide the Board of Agriculture with insight into the effectiveness of Agri-Environment
Schemes we developed specific model tools (e.g. Stjernman et al. 2013 Ecol Indic).
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• Research on emissions of greenhouse gases from drained soils was defined in dialogue with the
Forest Agency and the Board of Agriculture.
• Novel methods to assess forest carbon stocks, e.g. under a future emissions reduction agreement
being negotiated in the UNFCCC process, are developed using model-data fusion techniques.
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COLLABORATION WITH CO-APPLICANT UNIVERSITY

COL 7) What is the long term plan for the collaboration between host-university and coapplicant(s) regarding the strategic research environment?
Our vision is to be a programme for world-leading interdisciplinary research on climate-ecosystembiodiversity relationships at multiple scales, by bringing together complementary competencies and
expertise at LU and UGOT. To that end we work toward several key goals:
• To enable interdisciplinary collaboration, bringing together social science (environmental
economics at UGOT, political science and human and economic geography at LU) and natural
sciences (at both LU and UGOT).
• To inform ecosystem modelling at LU with empirical research at UGOT on plant
ecophysiological responses to e.g. temperature, elevated CO2 and air pollutants, soil
biogeochemical processes and nutrient cycling.
• To combine research on land use and soil processes, including biogenic greenhouse gas emissions,
at UGOT with the expertise on soil microbiology at LU.
• To combine expertise in environmental economics at UGOT with research on ecosystem services
and landscape ecology at LU.
• To integrate efforts at LU and UGOT in the fields of arctic/alpine ecology and
dendrochronology/paleoclimatology.
• To continue the successful joint research school ClimBEco.
• To collaborate on enabling access to and use of important research infrastructures such as the
Skogaryd ecosystem research site (UGOT), ICOS (Integrated Carbon Observation System;
Swedish node led from LU) and the MAX IV synchrotron laboratory at LU.
We work towards these goals within each of the six joint BECC research clusters (OTH 16), by organizing
seminars, workshops and annual meetings with BECC researchers from both universities, aiming to
increase interdisciplinary competence. We also actively create, integrate, and finance joint research projects
and Action Groups.

COL 8) What has been the major challenges in the collaboration between host-university
and co-applicant(s) regarding the strategic research environment?
Major challenges have been to establish inter-disciplinarity, and to integrate the complementary ecological
research at LU and UGOT. In both cases, the geographic distance between LU and UGOT has posed an
additional barrier. Furthermore, the mechanism for distribution of BECC funding was initially different at
LU and UGOT, with a significant fraction at UGOT being distributed directly to existing research groups
while LU issued a call for proposals to initiate the first round of projects and recruitments. This initial
disparity made the initiation of joint LU/UGOT projects more difficult and slowed integration.
To overcome these challenges and fully realise potential synergies between LU and UGOT, BECC has:
• Arranged regular joint events such as seminars, workshops, and all staff meetings. To maximize
the participation from both universities at these events intermediate locations are preferred for
physical meetings, platforms for online meetings are provided, and BECC covers costs for
researcher travel between the universities.
• Established a joint research school, ClimBEco.
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• Defined research clusters on overarching themes spanning both LU and UGOT (see OTH 16).
In addition, many Action Groups (STR3) engage researchers from both universities, deliberately
increasing interactions between research teams and fields.
• Consolidated mechanisms for allocating research funds, which has resulted in a joint call and
evaluation of proposals in 2014. Collaboration between LU and UGOT and across disciplines
was explicitly encouraged.
These actions have significantly increased integration, as indicated e.g. by 11 out of 31 applications to the
recent joint funding call involving applicants both from LU and UGOT. Examples of collaborations
include modelling tree physiology in relation to forest pests, and understanding agricultural land-use
change.

COL 9) To what extent have you collaborated with other research environments included in
the strategic research areas?
Collaboration with the SRA MERGE has been extensive at LU and UGOT. The collaboration has
concerned developing models such as LPJ-GUESS to study ecological impacts within BECC and
biospheric feedbacks to climate within MERGE. Furthermore, BECC and MERGE have a joint research
school ClimBEco and a joint stakeholder group.
We also collaborate with the e-Science SRA eSSENCE, which contributes expertise regarding
infrastructure for data management and archiving, and numerical techniques for computationallyintensive inverse modelling of greenhouse gas sources and sinks.

COL 10) Describe the purpose of different kinds of collaborations to reach the intentions of
your strategic research?
Collaborations serve three broad purposes:
1. Bringing together the range of expertise needed to effectively tackle complex research problems. The
causes, impacts and feedbacks behind global and regional change span across the domains of traditional
academic disciplines, from the physical and biological sciences to social sciences and humanities. Much of
BECC’s research is carried out in collaborative research projects and networks (e.g. COST, ERA-NET)
involving national (e.g. Mistra-SWECIA), European (see OTH18), Nordic (e.g. DEFROST NCoE) and
other international partners. They bring together the range of specialisations needed to tackle cross-cutting
problems, translate research results into societal impact, or promote dissemination of findings.
2. Perform relevant research that impacts society through close interactions with practitioners and
decision-makers. As described in STR 3-6, BECC engages with regional, national and EU authorities,
international conventions and other bodies, farmers, forest owners and companies as well as NGOs.
3. Tune in to and influence key issues and research agendas at the international research front and
promote wide dissemination of findings and new methodology to science and stakeholder communities.
Global change research is strongly organised by umbrella programmes and networks; BECC researchers
are active in or involved at a leadership level in the Global Carbon Project, PAGES (palaeo-science),
Global Land Project (land use-ecosystem interactions), iLEAPS (biogeochemical feedbacks to climate) and
Baltic Earth. The Earth Systems Governance Project is led from the secretariat at LU, chaired by Prof. F
Biermann of BECC’s scientific advisory group. Many projects (e.g. EU) and networks (e.g. COST, ERANET) involving or led by BECC researchers contribute to goals elaborated by these programmes.
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COL 11) Describe the development, since the start of the funding, of your international
collaborations with partners in and outside academia (including the EU Framework
programme).
International research collaborations are essential to BECC (see COL 10). BECC participates in and has
initiated research programmes at the EU level. More than 20 new EU-funded collaborations have been
started since 2010; two of these (ERA-NET MultAgri and LIMNOTIP), are coordinated by BECC
scientists. BECC-researchers also lead a Nordic Centre of Excellence, DEFROST, focusing on cryospheric
aspects of climate and ecosystem change. EU research programmes are defined in close collaboration with
policymakers and target Europe’s economic competitiveness, environmental management and influence
on international policy among other goals, increasing BECCs international dissemination of research.
The Swedish node of the Integrated Carbon Observing System (ICOS), a European infrastructure for
atmospheric and ecosystem monitoring of greenhouse gas production and exchange, was initiated in 2010
and is coordinated from LU; BECC researchers from LU and UGOT run three of the six field sites. From
2013, Sweden and LU also host the Carbon Portal, a central facility of European ICOS whose
responsibilities include the production and dissemination of elaborated products such as maps and time
series of greenhouse gas sources and sinks derived from ICOS data. BECC scientists develop models and
numerical techniques for inverse modelling of ICOS data and coordinate research community efforts to
utilise ICOS data for an improved understanding of land-atmosphere carbon exchange and its linkages to
climate, land use and pollution.
Since 2012 BECC researchers collaborate with the international Earth System Governance Project hosted
by LU to explore more effective governance systems to cope with transitions in the biogeochemical systems
of our planet.

COL 12) COLLABORATION CASE STUDY Choose one of your research projects that include
collaboration with one or several non-academic organizations or companies to illustrate how collaboration
a) has improved the research quality and b) has improved the prerequisites for society and the business
sector to utilise the research.

MANAGING ECOSYSTEM SERVICES AND BIODIVERSITY FOR SUSTAINABLE
AGRICULTURE, 2008-2013
The project develops model tools to inform agricultural management and policy, so that knowledge on
ecosystem services is integrated with decision making, resulting in sustainable production while
biodiversity is conserved and negative environmental impacts are minimized. While relying on funding
from multiple sources (e.g. BECC, EU-FP7, ERA-NET, FORMAS, Swedish Environmental Protection
Agency; see OTH 18) we have in a concerted effort built the project on long-term relationships with key
stakeholders at multiple levels from local to EU.

Collaboration partners
1. European Commission, Ladislav Miko, Deputy Director-General - For the Food Chain
2. Swedish Board of Agriculture, Olof Johansson, Head of Plant and Environment department

CASE STUDY
The aim of this ongoing project is to inform agricultural management and policy, so that knowledge on
ecosystem services is integrated with decision making. To this end we develop model tools that can predict
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the consequences for farm economy, agricultural production and public goods resulting from how
ecosystem services are impacted by farmer management choices and policies decided by society, in a
changing world.
Based on our extensive field studies, we develop models (“ecosystem service production functions”)
quantifying how agricultural management and landscape structure impact ecosystem services
underpinning crop production (e.g. nutrient retention, biological control, crop pollination) and public
goods (e.g. biodiversity conservation, carbon sequestration). The production functions are, in turn,
integrated with economic models designed to predict consequences of alternative management practices
and policies consistent with scenarios developed in a dialogue with stakeholders.
The project is a concerted research effort to build these tools/models in interactions with stakeholders
from the local level to EU. The project is funded by multiple sources, including stakeholder contributions.

STAKEHOLDER COLLABORATIONS
Ecosystem services in farmland are ultimately affected by the choices made by farmers on how to use land
and manage crops, but farmer decisions are made in a context of international markets for food and fibre
and agricultural policies set by national and EU authorities. We have therefore worked with a range of
societal partners that mirrors the key governance levels involved in agricultural policy and management.
The stakeholder engagement targets mutual learning; we are informed about the management/policy
context and stakeholders’ knowledge needs, while we provide evidence and tools for decision-making.
The collaborative structure, with developments being affected by needs expressed by users, has facilitated
knowledge transfer.
Local level
To develop tools used to directly inform farm management, we collaborate with a farmer’s advisory
organisation (Hushållningssällskapet Malmöhus) to develop decision tools to enhance soil ecosystem
services and as a result farmers’ profits, while reducing environmental impacts (funded by SEPA). We also
collaborate with the Skåne Regional Council, both to produce research synthesis (Dänhardt et al. 2013
CEC Synthesis) and in a research project to use models to visualize the value of ecosystem services to
farmers and the public (funded by Skåne Regional Council).
National level
We collaborate with the Swedish Board of Agriculture (SBA), responsible for the national implementation
of the Common Agricultural Policy (CAP), to evaluate effects of alternative policies on biodiversity and
ecosystem services. We have synthesized consequences of interventions aimed at biodiversity conservation
(Smith et al. 2011 SBA report) and developed a model tool to determine consequences of land-use on
farmland birds (Ottvall et al. 2011 SBA report; Stjernman et al. 2013 SBA report) (funded by SBA). The
collaboration is essential in order to obtain and interpret agricultural land-use data and to establish
relevant policy scenarios (Stjernman et al. 2014 SBA report). In a joint effort, our ecological-economic
models are used to evaluate structural change resulting from revisions of the CAP, including agrienvironment schemes. A joint project with SBA evaluates effects of neonicotionid pesticides on
pollination. To enhance future collaboration, we held joint workshops on evaluation of agri-environment
schemes 2012, on identifying collaborative projects 2013, and made a framework agreement on evaluating
environmental consequences of CAP 2014.
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European level
Collaboration with the European Commission (EC), responsible for CAP, occurs within research projects
(e.g. SOILSERVICE, STEP, LIBERATION), through participation by EC representatives in e.g. project
workshops and by researcher participation in events organized by the EC, e.g. the DG- Environment
conference “Soil, Climate Change and Biodiversity-Where do we stand?” where results from
SOILSERVICE were presented. SOILSERVICE was invited to present results at a round table discussion
at the European Parliament 2011 on the ongoing CAP reform. The project invited EC representatives and
national stakeholders to a workshop on “Soil biodiversity and soil ecosystem services - quantification,
valuation and implementation” at the EC in 2012. Our impact included the provision of scientific
evidence for using soil ecosystem services in formulating and making decisions relating to CAP (20142020), the EU soil strategy and the EU biodiversity strategy.

EFFECTS ON RESEARCH QUALITY AND DISSEMINATION
The collaborations have enhanced dissemination of our research by demonstrating its relevance to local
management and national/EU policies and resulted in frequent requests of our expertise. The
collaborations have increased the cross-disciplinary scope of our research through the joint efforts by
ecologist and economists in solving important academic and societal problems related to land useecosystem service interactions. This has been pivotal for the coordination and participation in recent
international projects such as MULTAGRI, LIBERATION and ECOFINDERS. Furthermore, through
this collaboration we have attracted guest researchers (e.g. bioeconomic researchers Frank Wätzold & Eric
Nelson) with complementary expertise, e.g. novel ways to model ecosystem services under future climate
projections.
A challenge has been to understand demands from stakeholders and sometimes to communicate the need
for scientific evidence. We have not only focused on short-term impact, but also invested in a capacity to
provide evidence on which informed long-term decisions can be made. As shown by our publication
record this capacity building has resulted in strong academic achievements: e.g. Kleijn et al. 2011 Trends
Ecol Evol; Brady et al. 2012 Landsc Ecol; de Vries et al. 2013 PNAS; Scheper et al. 2013 Ecol Lett.
The collaborations have impacted education, by affecting the curriculum of courses (e.g. Conservation
Biology) and increasing the number of masters theses. We developed a ClimBEco PhD-course based on
the experience and findings of this project.
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RESEARCH AND EDUCATION INTEGRATION

INT 13) Exemplify how research within the strategic research environment is integrated
with different levels of education
To foster a new generation of researchers that can address societal grand challenges we have, together with
the SRA MERGE, developed the research school Climate, Biodiversity and Ecosystem services in a
changing world (ClimBEco). Courses are generally organized and taught by BECC researchers. A number
of courses have been developed that relate to key issues in BECC, e.g. Biodiversity and Ecosystem
Functioning in Agriculture and Forestry, Global Environmental Governance Today – Actors, Institutions,
Complexity and Conservation and Landscape Genetics in a Changing World.
The vast majority of PIs in BECC are involved in teaching and many in development of bachelor and
masters programs at LU and UGOT, including environmental science, physical geography, political
science, geology, economics, and biology. Teaching also includes supervision of bachelor and masters
theses, e.g. in 2013 more than 40 master students were supervised by BECC researchers.
To achieve long-term integration of research with education, BECC has contributed to the recruitment of
new lecturers at both LU and GU (see OTH 17). The establishment of BECC has changed the profile of
study programmes; e.g. conservation biology now includes climate and ecosystem service aspects, while
political science courses have been expanded to include forestry and land-use issues. At LU we recently
developed a cross-disciplinary masters programme in applied climate change strategies in which BECC
researchers are active as teachers. UGOT has initiated teaching of staff at the School of Economics to
increase awareness of sustainability issues and providing a knowledge base for integration into courses and
programmes.

INT 14) Explore to what extent the educational programmes associated with the strategic
research environment provide the industry and society with qualified personnel and research
based knowledge.
The study programmes connected to BECC (INT13) provides advanced skills in synthesis, interpretation,
critical analysis and communication of science-based knowledge and research results. Students also learn to
assess risks and make informed decisions under imperfect knowledge of facts, a key to providing expert
advice and informing the decision making process, e.g. in the policy area. Depending on the specific
educational programme, they gain expert knowledge in e.g. ecological modelling, biodiversity and
ecosystem services, policy impact and strategic climate planning.
The students in programmes at departments within the BECC research area often do their thesis work
outside the universities at authorities or private enterprises (e.g. 65% of masters theses in Environmental
Science at LU and UGOT during 2011-2012). Many programmes also engage employees of companies,
agencies and authorities as teachers, serving to provide students with clear examples of the practical
applicability of the skills and knowledge they acquire through their studies in the context of a potential
future workplace.
Graduates find jobs as experts, policy advisors or administrators in the public sector (e.g. Ministry of
Rural Affairs, Board of Agriculture, regional councils) or in the private sector (e.g. as forest advisors,
consultants).
Through ClimBEco, PhD students associated with BECC acquire inter-disciplinary skills and an overview
of the environmental, global change and sustainability fields with their many disciplinary facets. A
mentorship programme organized by the MiL institute, a professional leadership developer, supports PhD
17

students in career planning, building and strengthening networks within academia and the employment
market.

INT 15) Explain to what extent you use international recruitment of students (including
research training of PhD students and post-docs) to achieve the goals for the strategic
research environment?
BECC aims for scientific excellence and reflecting this all recruitment is done in an open international
recruitment process. As a result, our environment is highly international: 50% of the PhD students and
85% of the postdocs who are directly funded by BECC come from or have obtained their previous degree
in another country.
To stimulate international collaboration PhD students within BECC are given opportunities to further
extend their research networks abroad through short-term stays at other research groups via funding from
the ClimBEco research school. At political sciences (LU) a guest PhD-programme has been launched to
allow foreign graduate students to spend part of their time working on their dissertation at LU.
Although BECC has limited possibilities to influence the recruitment of students, at both LU and UGOT
we seek to benefit from international recruitment of students at the masters level, and from the extensive
programmes for exchange of incoming and outgoing students among universities in many countries. To
cater for international participation, masters level courses in the study programmes are generally given in
English and a number of student facilities for international students are provided by the universities. LU
offers the BECC-relevant master programme Environmental Science, Policy and Management
(MESPOM) which is an Erasmus Mundus programme involving six universities on two continents. A
UGOT initiative to include sustainability in curricula has been highlighted as a best practice to enhance
the global dialogue on sustainability in higher education by the International Sustainable Campus
Network (ISCN).
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OTHER

OTH 16) What are the major changes made in the research program since 2009? Please
describe and motivate
The original funding application outlined a research strategy for BECC encompassing five crossdisciplinary themes, each having a number of overarching objectives. To operationally pursue these
objectives, BECC has since 2010 been organised into clusters, viz Synergies and trade-offs between
conservation of biodiversity and maintenance of ecosystem services in a changing climate; Forestry and
global change; Agriculture and global change; Integrated ecological modelling; Climate, land use and
biogeochemical cycles; and Governance and economics of natural resources. Each cluster is led by a
member of the board. All PIs, postdocs and PhD students participate in one or more of the clusters.
Clusters meet regularly, have organized numerous workshops and seminars, and have become important
platforms for developing new integrative research streams and projects.
In 2013, the BECC board, together with the clusters, carried out an extensive review of current activities
in relation to the themes and aims of the original BECC application, seeking to identify critical knowledge
gaps, arising strengths/opportunities worthy of further development, and priority areas for future research.
Several priority areas were identified, e.g. evolutionary adaptions to climate change; effects of large-scale
policy changes on conservation of rare species; bioeconomic modelling to value ecosystem services;
consequences for ecosystem services of large-scale production of bioenergy in forestry and agriculture;
integrating paleoenvironmental data such as pollen record and tree ring data into ecological modelling;
and landscape-level studies of climate impacts on nutrient and C cycles. The BECC board is promoting
research in the identified areas by encouraging the development of project ideas e.g. via Action Groups
and by funding relevant projects and positions.

OTH 17) Describe your long-term strategy for the supply of competence to the research
environment, both in terms of research capacity and leadership. How are succession,
equality and diversity dimensions incorporated in this?
BECC’s strategy to ensure relevant competence and leadership rests on:
i) Broadening skills, competence and leadership among existing researchers
Extensive efforts have been made to increase relevant expertise, particularly in areas cutting across
traditional disciplines and fields. Internal seminars have informed about ongoing research in the diverse
research areas encompassed by BECC. The clusters (see OTH 16) have become an important arena for
interdisciplinary interactions, promoting exchange of ideas and approaches and resulting in the initiation
of new research directions and projects. To meet the challenge of involving stakeholders in the research
process, a number of workshops, seminars and PhD courses have been organized to teach new methods,
concepts/vocabularies and cultures across academic disciplines and to stimulate interactions with relevant
sectors of society.
During 2010-12 the coordinators of BECC participated in the University’s leadership programme tailored
to all SRAs at LU. BECC contributed four promising early-career researchers, 3 women and 1 man, to a
two-year programme targeting the next generation of research leaders. During 2013 BECC contributed
funding and participants to a week-long science communication and leadership workshop inspired by the
Leopold Leadership Program.
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ii) Recruiting talented young researchers and assisting their development of independent careers
Postdoctoral research positions have been the most important instrument for the recruitment of young
scientists to BECC. We have recruited 14 postdocs, nearly all (12) having a foreign PhD degree, and half
(7) being women. They have been encouraged to and have taken a very active part in BECC activities, e.g.
organizing seminars and workshops, leading Action Groups (see STR3), and proposing new lines of
research and cross-disciplinary interaction. Action Groups, in particular, have become an important
mechanism to engage younger scientists in interdisciplinary and collaborative aspects of climate impact
research.
Early career scientists constitute a significant part of the BECC research staff. To support their career
development, interdisciplinary credentials and leadership skills, BECC has taken a number of initiatives,
including: (1) co-funding of positions, with the aim of providing more time and resources to develop new
project ideas; (2) promoting participation in various leaderships programmes; (3) assistance in preparing
competitive grant proposals as a basis for the establishment of own research groups.
iii) Attract established researchers in key areas to secure critical competence.
BECC’s guest researcher programme, expanded by the specific funding, has been an important mechanism
for extending expertise, leading to new development in research areas such as environmental economics,
mathematical modelling and statistics, and molecular biogeochemistry. BECC also nominated the
successful recipient of King Carl XVI Gustaf’s professorship in Environmental Sciences in 2013/2014. In
total BECC has hosted 61 visiting researchers from 24 countries during 2010-2013.
In dialogue with departments at LU and UGOT, BECC has played an important role in initiating and cofunding new, permanent academic positions related to biodiversity, biogeochemistry, ecosystem services
and climate impacts. This includes professorships in ecosystem sciences (LU) and molecular geochemistry
(LU), an associate senior lecturer in political sciences (LU), senior lecturers in conservation biology (LU),
ecosystems science (LU), environmental economics (UGOT), plant and environmental science (UGOT),
and earth science (UGOT).
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OTH 18) Have you applied for, and/or received EU-funding within the scope of the
research environment? Please list the number of applications and received grants
respectively.
We have applied for and received EU-funding within the scope of the research environment as follows:

COORDINATION
MULTAGRI "Rural development through governance of multifunctional agricultural land-use (ERA-Net)
GRANT: 4,863,144 SEK
LIMNOTIP "Biodiversity dynamics and tipping points in our future freshwater ecosystems"
(BiodivERsA) GRANT: 1,530,000 SEK
PARTNER
LIBERATION LInking farmland Biodiversity to Ecosystem seRvices for effective eco-functional
intensification GRANT: 2, 847,500 SEK
VegWac GRANT: 713,800 SEK
Icos Inwire GRANT: 690,625 SEK
CONNECT (EU Framework 7) GRANT: 3,800,000 SEK
DON-HYPO (Marie Curie) GRANT: 1,632,762 SEK
MACSUR "Modeling European Agriculture with Climate Change for Food Security" (EU Joint
Programme Initiative FACCE-JPI) GRANT: 597,000 SEK
Metaflux (Marie Curie) GRANT: 2,048,857 SEK
EcoFINDERS “Ecological Function and Biodiversity Indicators in European Soils” (EU FP7) GRANT:
1,718,997 SEK
ECLAIRE “Effects of Climate Change on Air Pollution And Response Strategies for European
Ecosystems” (EU FP7) GRANT: UGOT 972,000 SEK and LU 85,000SEK
Pegasos (Fp7) GRANT: 2,847,338 SEK
EU Interact GRANT: 4,692,705 SEK
EU Amiga GRANT: 1,796,631 SEK
Page 21 GRANT: 3,001,860 SEK
CLIMSAVE – Climate Change Integrated Assessment Methodology for cross sectorial adaptation and
Vulnerability in Europe (EU FP7) GRANT: 1,435,888 SEK
STEP “Status and trends for European Pollinators” (EU FP7) GRANT: 1,263,024 SEK
EXPEER "Experimentation in Ecosystem" (EU FP7) GRANT: 1,262,250 SEK
Fume (FP7) GRANT: 2,059,482 SEK
Climafrica (FP7) GRANT: 2,549,090 SEK
EU Greencycles GRANT: SEK 3,389,724 SEK
The South Baltic Web (EU) GRANT: 1,900, 430 SEK
During 2014 and onwards we are actively applying for funding in Horizon 2020 as well as ERA-NET and
JPI.
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OTH 19) Elaborate on how your research environment ensures that also future industrial
and societal needs are identified and incorporated in the research
While certain aspects of environmental and ecological change over coming decades may be continuations
of current trends, society in our rapidly evolving world is likely to face many new challenges not yet
anticipated or described by research. BECC’s strategy to identify and incorporate future research needs
therefore rests on:
•

To remain relevant yet flexible, BECC encompasses expertise at the forefront of knowledge in a
range of relevant areas that can be mobilised and brought to bear on new problems and research
questions as they arise. To this end BECC builds research capability and capacity in dialogue with
disciplinary excellent research departments, ensuring breadth of expertise. To ensure that
succeeding generations of researchers are active in BECC, we also support early-career researchers
in relevant subject areas in developing their expertise, leadership skills and competitiveness (see
OTH 17).

•

To identify emerging research needs in society and the business sector, BECC works
systematically with stakeholders in identifying such issues (see STR 6). These are also raised in
BECC discussions on future developments, e.g. the 201 annual workshop being based around the
theme “green economy,” a multi-faceted vision for the future of society and the environment.

•

Many BECC studies adopt scenario approaches to reason about future changes in society,
regionally and globally, and their impacts on and vulnerability to change in natural systems.
Inherently, this focuses attention on knowledge needs associated with potential future problems
society will face in order to adapt to, mitigate or manage change in the environment.

•

By participating in international umbrella programmes and networks (COL 10), BECC
contributes to international debates about future research needs, which then are translated to
concrete proposals for research in BECC.

OTH 20) What has the specific funding from the strategic research grant meant to your
research environment?
The specific funding has been pivotal in creating a cutting-edge research environment that can, in a
concerted fashion and with a long-term view, tackle societal grand challenges associated with climate
change, biodiversity, ecosystem services, and the complex relationships between them. It has secured added
value relative to the pre-existing research environment by:
•

gathering excellent research groups around a common focus on climate-biodiversity-ecosystem
service relationships, bringing together complementary methodologies (e.g. empirical v. modelbased) and strengthening collaborations between social and natural scientists;

•

contributing to success in raising other external funding, such as a recent major Wallenberg grant
for studying soil carbon dynamics and new inter-disciplinary ERANET projects;

•

enhancing researchers’ commitment to and capacity for solving problems of concern to
stakeholders (STR 3-6);

•

enabling recruitment of new researchers at multiple levels, ensuring long-term sustainability of the
research environment (OTH 17);

•

fostering a future generation of researchers through the research school ClimBEco (INT 13).
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BECC is a collaboration between Lund University and University of Gothenburg.
It is a strategic research area that strives for a better understanding of the impacts
of climate change and land use decisions on terrestrial ecosystems and biodiversity,
addressing the consequences of ecosystem changes for human beings and socioeconomic systems.
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