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EviEM – the Mistra Council for Evidence-Based Environmental Management
– was set up in January 2012.

EviEM’s aim is to improve the basis for environmental decision-making

in Sweden by means of systematic reviews of environmental questions.
EviEM has a Secretariat based at the Stockholm Environment Institute.

It is governed by an Executive Committee made up of international and

Swedish researchers, experts and decision-makers in the environmental
field.

EviEM is politically and financially independent, with funding from Mistra

(the Swedish Foundation for Strategic Environmental Research) amounting
to just over SEK 60 million over the period 2012 – 2017.

EviEM completed three systematic reviews in 2016, as well as launching

two new reviews, a systematic map and several other projects. The Council

also arranged an international conference on evidence-based environmental
management.
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Evidence-based
environmental
management is
environmental
management
built on the best
available scientific
data.

NSO

Systematic review is a method
of collecting and assessing the
quality of all relevant research
findings shedding light on
a given question, and then
summarising the results in an
accessible report aimed at
decision-makers.

ARO

Henrik Smith,director of the Centre for Environmental
and Climate Research, Lund University, and a member
of EviEM’s Executive Committee.
pages 4 – 5
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n August 2016, the Swedish Museum of Natural
History opened its doors for the first international
conference on evidence-based environmental
management, with EviEM as host. Hans
Bruyninckx, head of the European Environment
Agency (EEA) – one of several invited keynote
speakers – made it clear that this was an approach
with a strong future in the EU, and that he saw
EviEM as a model. What made a striking and
lasting impression on me was the delegates’ firm
resolve to further develop the systematic review
methodology.
This year’s annual report makes exciting reading.
In particular, I would point to the highly topical and
interesting studies on the part played by farmland
in the carbon balance. There is much discussion
about how agriculture can reduce its impact
on climate, with soils seen as a key factor. With
EviEM’s review, which shows that arable land left
unploughed before seeding stores more carbon,
we now have more definite evidence on that
question.
Another very topical review relates to the phaseout of PFASs. One lesson that project has taught
us is that systematic reviews are good at identifying
studies which are not scientifically up to scratch –
that alone an important argument for EviEM’s work.
Mistra EviEM has put environmental systematic
review on the map, and I personally am convinced
that decision-makers, in the public
and the private sector alike,
cannot afford to disregard
scientific evidence if they
are to arrive at the best
decisions. My hope is that
the Government will put
this work on a permanent
footing when current
funding ends in 2017.

US

If you want value for money,
policy should be built more on
knowledge.”

EviEM a model
for EEA chief

GN
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Scientific knowledge offers
political value for money
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n n n A dramatic decline in starling populations prompted Henrik Smith

to begin studying the consequences of an increasingly uniform farmed
landscape. What worries him today is climate change, which could further
transform the landscape. To counter this, he wants to see both more
research and more of the research reviews that are EviEM’s trademark.

New strategies needed
for future landscape

H

e has a starling on his lapel. His interest in
the species becomes clear in the course of
our interview, as he waxes lyrical about
females that fight and males that mate with
their neighbours. He almost seems to have forgotten his painful injured foot, made worse by an unwelcome dash to catch a train from Lund to Stockholm, where he is to lecture on the importance of
semi-natural pastures at a Royal Swedish Academy
of Agriculture and Forestry seminar on the theme
of No Money – No Pastures and Meadows.
Henrik Smith is a professor of zooecology,
director of Lund University’s Centre for
Environmental and Climate Research, and – since
EviEM was created – a member of its Executive
Committee. Climate is a subject he gets onto
almost immediately.
‘A crucial question in the years ahead is how
landscape management could affect biodiversity
in a changing climate. It’s an urgent issue, but one
that is extremely difficult to tackle.’
and oil-based societies are to become fossil-free, in order to cut greenhouse gas
emissions, biomass will probably need to be
produced on a large scale, for example from energy
crops, energy forestry or regular forestry.
‘A biobased economy could put enormous
pressure on the landscape,’ Smith believes.
He points out that both basic research and
systematic reviews of existing research
are needed to develop strategies for optimum
future management of our landscapes.
So what reviews does he have on his wish list?
‘I have long lists of what I’d really like to see
done, but my answer would be that we have to
focus on what is of use right now, as both EviEM

IF EXISTING COAL-

and the environmental sector as a whole have such
limited resources.’

STARLINGS:

From 1975 to
1988 starling
numbers in
Sweden were
halved, and
the decline
continues.
The main
reasons are
decreasing
numbers
of grazing
livestock
and an
increasingly
overgrown
farmed landscape. In the
long run, the
starling could
disappear
altogether
from inland
areas of
northern
Sweden and
forest areas of
the south.

HIS EXPERIENCE IS the same as that of Andrew
Pullin, the man behind the kind of science-based
environmental management EviEM is trying to
develop in Sweden: environmental decisions are
based far too little on scientific knowledge. Which,
as decision-makers will tell you, can make them
both costly and ineffective.
‘I’ve evaluated aspects of farming policy for the
Swedish Board of Agriculture and have discovered
how little collated scientific evidence there often
is to base policy on. If you want value for money,
policy should be built more on knowledge.’
He himself tries to do his bit to spread that
knowledge through a dialogue with research users.
He says that research should ‘make itself relevant’,
without being ‘at the beck and call’ of end-users.
And that those intending to use research also need
to understand what it can realistically achieve.

Biodiversity and Ecosystem Services
in a Changing Climate (BECC), a strategic research
environment linking Lund and Gothenburg
universities, Henrik Smith is driving a search for
questions which researchers and users alike want
answers to.
‘In my own research group, which is part of
BECC, we’ve spent a lot of time meeting farming
organisations, the Board of Agriculture, county
administrative boards and others. One issue
we’ve explored is what farmers can do to
enhance biodiversity. Uncultivated field
margins, for example – a type of “ecological
focus area” – can be designed and
deployed in the landscape in different

SOURCE: SWEDISH
SPECIES INFORMATION
CENTRE
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Natural scientist Henrik Smith’s early enthusiasm for birds, and especially starlings, has grown and branched out. He now
works with social scientists and agricultural stakeholders to combine species conservation with profitable farming. He is
also a member of EviEM’s Executive Committee and a keen advocate of basing environmental management on scientific
knowledge.
PHOTO: MAGNUS ARONSON

A wish list? I have long lists of reviews I’d
really like to see done, but we have to focus
on what is of use right now, as the environmental
sector has such limited resources.”
ways. We’ve also built up interdisciplinary
collaboration between ecologists and economists
to try to understand how farmers are influenced
by different approaches in EU agricultural policy,
for instance what decisions they take under certain
circumstances and how these affect the landscape.’
input from government agencies,
researchers and organisations are a linchpin of
EviEM’s work. Smith points out that reviews of
topical environmental issues have been proposed
by bodies such as the Agency for Marine and Water
Management and the Board of Agriculture. And he

DIALOGUE WITH AND
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praises EviEM’s efforts to carry out these reviews
and promote wider awareness of the method.
‘Building up a system for systematic reviews is
a major undertaking. EviEM has gone from not
existing at all to being one of the biggest players
in the field. Its Secretariat has played a crucial
part, both by developing the methodology and by
actively communicating the concept, nationally and
internationally. Swedish authorities and researchers
are aware of this work – they know we exist. And the
fact that the first conference on systematic reviews
was held in Sweden (see page 17) is clear testament
to EviEM’s international position.’
5

Phase-out reducing
levels of toxic PFASs
– but danger far from over

n n n The phase-out of PFASs is reducing levels of these dangerous

chemicals in products and in humans. But to get concentrations in animals
and the environment to fall more rapidly, there will need to be a global
phase-out, according to EviEM’s review of scientific knowledge in this area.

FIRE-FIGHTING FOAMS AND CLOTHES. Slow-degrading
chemicals known as PFASs (per- and polyfluoroalkyl substances), some of which are now banned,
are found in everything from all-weather clothing
and upholstered furniture to electronic equipment
and fire-fighting foams. PFASs is an umbrella term
for a large group of substances, used for over 60
years in consumer products and industry on
account of their ability to form smooth surfaces
that repel water, grease and dirt. The biggest point
sources are sewage treatment plants and firefighting training sites. PFASs have been discovered
in polar bears and other wildlife in remote regions
worldwide. They can interfere with animals’
reproductive capacity, cause liver damage and give
rise to cancer in humans.
INDUSTRY PHASING OUT SOME PFASs. Since 2000, some
manufacturing industries have started to phase out
certain PFASs, including PFOS (perfluorooctane
sulphonate) and PFOA (perfluorooctanoic acid). In
2014, EviEM began a systematic review to establish
whether this has affected levels of the chemicals
in humans and the environment. The topic was
proposed by the Swedish Chemicals Agency, which
wanted an evidence base for its efforts to restrict
harmful substances.

In all, EviEM’s review team
screened over 10,000 articles and reports in their
search for information on how PFAS phase-out is

10,000 STUDIES RETRIEVED.
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PFASs not yet banned are at least as dangerous

The Fyrisån in Uppsala is one Swedish river where PFAS levels in
excess of quality standards have been recorded. Shown here is the
Pump House, now a museum of municipal engineering and once
Uppsala’s waterworks, built in 1875.

affecting levels in the environment. Of these, 92
were considered relevant and of sufficient quality
to be analysed and collated in a final report. Most
of the studies were carried out in Europe and North
America, with a few from the Arctic and East Asia.
Only one study covered the southern hemisphere.
ENVIRONMENTAL
OBJECTIVE
‘A Non-Toxic
Environment’

REVIEW REPORT 2017. The review team chose to
concentrate on two main groups of substances:
sulphonates and carboxylates. These groups
include PFOS and PFOA, which industry has
started to phase out. The team also chose to review
how three main types of samples have changed
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over time: human samples,
biological samples from the
environment, and abiotic samples,
such as consumer products, sewage
sludge and ice cores. A synthesis
of the findings was published in a
review report in early spring 2017.
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PH

SOME SUBSTANCES DECLINING AFTER
PHASE-OUT. The review shows that,

Samples from humans
and the environment show very different trends,
probably because the substances reach them in
different ways. People are exposed to PFASs in
drinking water, food and products, and when the
chemicals are phased out, levels in our bodies fall. In
the environment, these substances are transported
long distances in water and the atmosphere, and
there it can therefore take longer for a phase-out
to have an impact. Large regional differences also
emerged from the studies. There were, for example,
signs of rising levels in humans in and around China,
where PFASs are still being produced.

LARGE REGIONAL DIFFERENCES.

KNOWLEDGE GAPS. In many parts of the world, PFAS
levels are poorly studied. For the southern
hemisphere generally, no reliable time trends are
available. Furthermore, continued monitoring
is needed to assess the effects of phase-outs by
industry since 2006.
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NON-PHASED-OUT SUBSTANCES AS DANGEROUS. Levels of
short-chain sulphonates were unchanged in the
environment, while those of carboxylates with
longer carbon chains than PFOA were either
unchanged or rising, in both humans and the
environment. This was true of PFNA and PFDA, for
example. These chemicals may be at least as toxic
as the ones banned, EviEM notes in its report.

ST

around 2000, levels of longchain sulphonates (including
PFOS) and PFOA fell in humans
and consumer products, but
only to some extent in the
environment. This coincided
with a halt to their production
by 3M, at the time the biggest
manufacturer. To secure a more
rapid decline in concentrations in the
natural environment, the review team point
out, there will need to be a global phase-out, which
has yet to be achieved.

Slow-degrading and toxic PFASs have been found in polar bears
in the Arctic. Even after a phase-out, it will take a long time for
environmental concentrations of these substances to decline,
according to EviEM’s systematic review. However, now that
some industries have stopped using the chemicals, levels in
humans are falling.

IN BRIEF:

REVIEW FINDINGS
n EviEM has systematically reviewed global research
findings on how phase-out of PFASs, some of which
are now banned, is affecting levels in humans and the
environment.

n The review shows that PFAS phase-out is bringing
down levels of these dangerous chemicals in humans and
products in North America and Europe.
n Achieving a sharper fall in concentrations will require
a global phase-out. In China, where phase-out of these
substances has yet to begin, levels are probably rising.

n PFAS levels in the natural environment remain largely
unchanged, probably because these substances continue
to undergo long-range transport in water, even after a
phase-out.
n PFASs not currently being phased out could be at least
as dangerous as banned substances.

7

PFAS review puts pressure on users
PHOTO: MAGNUS ARONSON

n n n Professor Cynthia de Wit, who has

led EviEM’s systematic review of the
phase-out of PFASs, is clear about one
thing: ‘I believe the findings can be used
to pressure more countries to phase out
these chemicals.’

T

he PFAS phase-out review is in line with
the Stockholm Convention’s requirement
that the chemicals banned under it be
monitored over time to establish whether
levels of them are falling.
‘The key message is that concentrations of
some of the PFASs studied – PFOS and PFOA – are
declining in consumer products and in humans in
North America and Europe, and that this coincides
with the biggest manufacturer, 3M, halting their
production,’ says Cynthia de Wit, professor of
environmental science at Stockholm University.
In China on the other hand, where these
substances are still being produced, levels in
humans seem to be rising.
‘Hopefully, our results will give countries still
making these chemicals an incentive to stop. They
can be used to apply pressure, since they show
that, where certain PFASs have been phased out,
concentrations of them are falling.’
FOR THE SWEDISH authorities responsible for reducing
levels, the review’s conclusions are good news.
‘It’s always a good sign when the action we take
makes a difference. I hope that better precautions
will now be taken at military sites and airports.
Particularly as several types of cancer and
endocrine disorders have recently been linked to
PFASs in drinking water in the United States.’
Ulcerative colitis and thyroid problems have
also been connected to the chemicals. And in
animals, high PFAS levels can cause both cancer
and increased mortality.

A molecule of PFOS, one of the commonest PFASs.

Several
types of
cancer
have
been
linked
to
PFASs
in drinking
water.”

Cynthia de Wit, chair of EviEM’s review team.

EviEM’s findings are complicated by the fact
that, in the natural environment, concentrations of
PFOS and PFOA remain largely unchanged.
‘That surprised us. Somehow we had this idea
that levels in humans and in other living organisms
would show the same trends. Part of the problem
is that there weren’t enough measuring points or
sufficiently long-term data sets. We need to carry
on monitoring the same organisms.’
The reason levels in the environment are stable
is not entirely clear.
‘Probably we’ve yet to see the effects of phase-out
there. PFASs released into the sea are transported
slowly and over long distances. They continue to
spread even after the tap has been turned off, and
can take longer to disappear.’
learnt from the actual review
process?
‘It’s very important to have a good statistician,
as we did. As a result, we sometimes came to a
different conclusion than the author of a reviewed
study. It was also surprising that quite a number
of peer-reviewed articles were of poor quality and
shouldn’t have been published. Systematic reviews
are a good way of excluding those.’

AND THE MAIN LESSONS

ILLUSTRATION: CLAES BERNES
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‘Positive response extremely gratifying’

I

t ought to go without saying that decisions on
measures to improve the environment should be
based on science. Unfortunately, that is not always
the case. Sometimes because a decision needs to
be taken even though no research has been done,
sometimes because the research evidence is conflicting, and sometimes because opinions and old
habits are uncritically accepted as knowledge.

In many cases, a systematic review can clarify
matters. So it is extremely gratifying to meet with
such a positive response when we present the
findings of our reviews, all of which are based
on an extensive search, quality assessment and
synthesis of the scientific literature.
Early in 2016 we published our first two
systematic maps. One is concerned with the
effects of different farming practices on storage
of carbon in arable soils, which is good for both
harvests and climate. The other with how different
approaches to managing protected forests affect
forest biodiversity. Each of these maps has given
rise to three new reviews, which are now under
way with a view to providing a better evidence
base for decisions by the Swedish Board of
Agriculture and the Swedish Forest Agency.

The
move
has
brought
us closer
to active
environmental
research.”

During the spring we also published our review
of the water-purifying capacity of wetlands. It was
presented at a well-attended Wetlands Day looking
at future wetlands, and has since attracted notice in
several other contexts.
A year ago we moved to the Stockholm
Environment Institute (SEI), bringing us closer to
active environmental research. Both we and SEI are
keen to make sure research in this field is of use to
decision-makers and feeds
through into environmental policy.
This opens the way for many
future collaborations, in which
systematic reviews could
become a natural component
of and reinforce a variety of
research projects. Already
in 2017, such a review
will be included in SEI’s
new EU project Return.

Sif Johansson
Director
Mistra EviEM

New collaborations on review method

US CEE Centre soon in place

IN SPRING 2016 the Swedish Institute for Educational
Research initiated a Swedish collaboration on the
systematic review methodology – an approach that
aims to examine the scientific support for different
interventions.
In Sweden, reviews of medical care and social
services are carried out by the Swedish Agency for
Health Technology Assessment and Assessment
of Social Services (SBU), while the Institute for
Educational Research reviews educational and
Mistra EviEM environmental interventions. All
three are now collaborating on evidence-based review methodology as part of the new Swedish network.
Methodological cooperation was also discussed
at the What Works Global Summit in September
2016. There, the medical Cochrane Collaboration,
the educational Campbell Collaboration and their
environmental counterpart, the Collaboration for
Environmental Evidence, set up a joint forum,
Evidence Synthesis International (ESI), to promote
an exchange of experience. More and more issues
now require interdisciplinary evidence and joint
studies. SBU, the Institute for Educational Research
and Mistra EviEM all attended the conference.

VETERINARY ONCOLOGIST and conservation biologist
Gerry Post, who is also a trustee of the
Collaboration for Environmental Evidence (CEE),
is one of the initiators of a planned CEE Centre in
the United States.
‘Many American agencies and NGOs want
to see independent reviews of environmental
interventions,’ Post said at the international
conference on evidence-based environmental
management in Stockholm in August 2016.
He believes that an American CEE Centre
will encourage collaboration across research
boundaries. It will also make it easier to
draw on the expertise of the six existing
CEE Centres around the world, which
include Mistra EviEM. The others are
in Bangor in Wales, Johannesburg in
South Africa, Paris, the Canadian
capital Ottawa, and Melbourne
in Australia. The US Centre will
be linked to Colorado State
University in Fort Collins, some
60 miles from the state capital
Denver.
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Australia’s
CEE
Centre has
looked at
the role of
dingoes in
the ecosystem.
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Forest fires for conservation
n n n What impact do forest fires started for nature

conservation purposes have on biodiversity? EviEM
now plans to carry out a review of the subject.

How is biodiversity affected by
prescribed burning in forest reserves?
BACKGROUND: Around the world, prescribed burning
is a common method of conserving or restoring
the biodiversity and other natural values of forests.
Many forest animals and plants are dependent on
recurring fires for their survival and reproduction.
From 2006 to 2010, the authorities in Sweden,
for example, spent over €11 million on prescribed
burning of forests with the aim of enhancing
species diversity.
SITUATION TODAY: The effects of prescribed burning on firedependent species are well studied and predominantly
beneficial. In the short term, other plants and animals
also appear to benefit. In addition, the intervention
removes large amounts of easily ignited wood,
reducing the risk of catastrophic wildfires.

It is still unclear how prescribed burning
affects species that are not dependent on fire, or
how forest ecosystems are affected long-term. In
2016, EviEM decided to review the impacts of this
management regime on forest species not directly
dependent on fire or the dead wood it leaves
behind. The aim is to broaden understanding of the
significance of prescribed burns for species in boreal
and temperate forests set aside from production.

POTENTIAL:

A review of how different ways of
managing protected forests affect biodiversity was
initiated in 2013 by EviEM, the Swedish Forest
Agency and the Swedish Environmental Protection
Agency. In 2014 – 15, EviEM developed a systematic
map of research on the question. Some 800 studies
PROPOSERS:
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were identified, 227 of which described the effects
of prescribed burning.
How does prescribed burning affect
species that are not directly dependent on fire or
the dead wood which fires leave behind?

QUESTION:

The review will be carried out by a
working group, supported by an advisory team of
experts on the subject and the review methodology.

ABOUT THE REVIEW:

Review team:
Jacqualyn Eales (project manager), research consultant, UK, on behalf of EviEM
Neal Haddaway (project manager), EviEM,
Stockholm, Sweden
Jessica Taylor, Carleton University, Ottawa,
Canada
Steve Cooke, Carleton University, Ottawa,
Canada
Advisory team:

Gillian Petrokofsky, Oxford University,
Oxford, UK
Bengt Gunnar (Bege) Jonsson, Mid
Sweden University, Sundsvall, Sweden
Jari Kouki, University of Eastern Finland,
Joensuu, Finland
Claes Bernes, EviEM, Stockholm, Sweden

ENVIRONMENTAL
OBJECTIVES

‘Sustainable
Forests’, ‘A Rich
Diversity of Plant
and Animal Life’
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Suspected bee killers to be mapped
n n n What are the environmental effects of

increased use of neonicotinoid insecticides?
And what would be the economic consequences of a ban? In 2016, EviEM decided
to map the available research on the subject.

What do we know about the
impacts of neonicotinoid use?
EviEM will provide reviewer time and expertise in
support of the mapping exercise.

BACKGROUND: In the early 1990s, a new group of
insecticides was introduced, the neonicotinoids.
These substances have a wide range of uses. They
kill insects that feed on crops, and others that
carry pathogenic viruses. They can also be used to
control parasites in livestock.

What are the adverse effects on nontarget organisms? What exposure to NNIs results
from their presence in pollen, nectar, soil, water
etc.? What could be done to mitigate harmful
effects? How would a ban on NNIs affect the
environment, and what social and economic
consequences could it have?

QUESTIONS:

SITUATION TODAY: The use of neonicotinoid insecticides
(NNIs) has risen dramatically. This is partly
because they have longer-lasting effects than other
pesticides and because they are selectively toxic to
certain insects and less harmful to other organisms.
At the same time, there have been strong warnings
about them harming non-target organisms,
especially bees. A Swedish research project has
shown that hive bees (honeybees) are not at risk,
but that their wild cousins – bumblebees and
solitary bees – are adversely affected. Since 2013,
the EU has restricted the use of clothianidin and
two other NNIs on arable crops that attract bees.
Several countries however, including Finland and
Denmark, have granted exemptions.
POTENTIAL: There are no broad, qualitative syntheses

of research on the environmental impacts of NNIs.
EviEM will now conduct a systematic map of
available research on their detrimental effects and
on measures to mitigate such effects. The approach
will also be broadened to include research on the
socio-economic impacts of a ban.

The initiative to map research on NNIs
was taken by Harper Adams University in the UK.

PROPOSER:
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ABOUT THE MAP: The project will provide a broad
overview of current knowledge. The volume and
key characteristics of the research undertaken will
be described and knowledge gaps identified. The
map will cover seven NNIs, including clothianidin.

Review team:
ENVIRONMENTAL
OBJECTIVES

‘A Non-Toxic
Environment’, ‘A
Rich Diversity of
Plant and Animal Life’, ‘A Varied Agricultural
Landscape’

Nicola Randall (chair), Centre for
Evidence-Based Agriculture, Harper Adams
University, UK
Katy James, Centre for Evidence-Based
Agriculture, Harper Adams University, UK
Keith Walters, Crop and Environment
Sciences Department, Harper Adams
University, UK
Magnus Land (project manager), EviEM,
Stockholm, Sweden
Neal Haddaway (project manager), EviEM,
Stockholm, Sweden
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No ploughing good for
n n n Farmland that is

not ploughed prior to
seeding is able to store
more carbon. That is
one of the findings of
EviEM’s review of
research on how tillage
affects the amount of
carbon retained in
arable soils. The results
are very important:
more carbon in farm
soils means both more
fertile fields and less
climate change.

‘Most carbon in arable soils with no tillage’
PLOUGHING REDUCES WEEDS. Tillage is carried out to
prepare the soil for seeding and remove weeds that
would otherwise compete with crops and reduce
yields. Many different methods of tillage exist,
including ploughing to different depths and with
different mouldboards, and harrowing to loosen
the soil. Reduced tillage has long been common as
a way of preserving carbon in the soil, making it
more fertile. But there have been no overviews of
research on how effective this is. In spring 2013,
EviEM decided to review how different farming
methods, including tillage, affect the amounts of
organic carbon in arable soils.
BENEFITS FROM MORE CARBON. Every year, up to 1,000
million tonnes of carbon is lost from farmland
worldwide – some when crop residues and roots
are broken down, and some when topsoil, which
contains most carbon, is washed away by rain.
Reducing these losses offers major benefits. Soil
structure and fertility are enhanced, increasing

12

yields. And atmospheric carbon dioxide levels are
kept down, limiting global warming. Increased
storage of carbon in arable soils thus improves
harvests and mitigates climate change.
EviEM has now collated global
research findings on how effectively different
tillage methods, or no tillage at all, preserve or
restore stocks of carbon in the soil.

GLOBAL REVIEW.

The review began with a
systematic map of studies in temperate regions of
the world, i.e. areas with four seasons. 735 studies
were judged to be of use, over 300 of which looked
at the impacts of different tillage practices on soil
carbon.

300 STUDIES OF TILLAGE.

ENVIRONMENTAL
OBJECTIVE

‘Reduced Climate Impact’

The 300 studies examined
describe a host of different methods, from no
tillage to shallow tillage. Researchers studied
traditional mouldboard ploughing (which

MANY DIFFERENT METHODS.

EVIEM ANNUAL REPORT 2016

Many arable soils lose up to 1 per cent of their carbon content every year. Least carbon is
preserved in the soil if it is intensively tilled, for example both loosened with a harrow and
inverted with a plough. Harrowing but not ploughing the soil leaves more carbon in the
topsoil. Most is retained if the soil is not tilled at all before seeding.

climate?

inverts the upper layers of soil), for example, and
ploughing without a mouldboard. In autumn
2016 EviEM analysed all the relevant articles,
and in November a summary of the findings was
sent out for comment. A review report will be
published in spring 2017.

IN BRIEF:

REVIEW FINDINGS
n EviEM’s systematic review methodically
analysed and collated global scientific
knowledge about how different tillage
practices affect storage of carbon in arable
soils, which benefits yields and climate.

Overall, the findings show that most
carbon is retained in the soil if it is not tilled at all
before seeding, especially if intensive or moderately
intensive tillage is replaced with no tillage.
Reduced tillage, for example just harrowing the
soil and not turning it over by ploughing, generally
increases the amount of carbon in the topsoil.
NO-TILL BEST.

KNOWLEDGE GAPS. The review included remarkably
few studies from Russia, where many long-term
agricultural trials have been undertaken. It is
assumed that this is primarily because the results
of this work are not published in media that EviEM
is able to find.
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ENVIRONMENTAL
OBJECTIVE
‘A Varied
Agricultural
Landscape’

n The collated findings show that most
carbon is stored in the soil if farmers switch
from intensive to no or reduced tillage.
n Reduced tillage, for example merely
loosening the soil without ploughing it, also
increases soil carbon.
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‘Tillage review
of global interest’
n n n ‘I’m pleased that we’ve found evidence that
reduced tillage, too, increases soil carbon,’ says
Professor Katarina Hedlund, chair of the EviEM
review team that has analysed findings about organic
carbon in arable soils.

S

cientists already knew that carbon levels near
the ground surface increase when the soil is
not ploughed or harrowed. What was less certain was how reduced tillage – that is, ploughing or harrowing to somewhat shallower depths –
affects the amount of carbon in the layers of soil
below.
‘Some have claimed that it even reduces carbon
stocks at greater depth. But now we have evidence
that reduced tillage, too, increases soil carbon,’ says
Katarina Hedlund at the Centre for Environmental
and Climate Research in Lund.
The climate benefits of cutting carbon losses to
the environment are clear: emissions of carbon
dioxide are reduced. The societal benefits are also
well known: more carbon in the soil means more
fertile farmland. What is more, losses of nitrogen – a
cause of eutrophication – decrease, benefiting both
agriculture and the environment.

Professor Katarina Hedlund believes that
EviEM’s review will attract great international
interest.

Without a change in
behaviour, harvests and
profits will decline in twenty
years’ time.”

KATARINA HEDLUND POINTS to other potential benefits as

well.
‘At Lund University we’ve developed tools to
enable individual farmers to calculate the benefits
of increased storage of carbon. 60–65 per cent of
farmers in the southern province of Skåne already
use some type of reduced tillage. This saves them
money, as they need less diesel for their tractors. Soil
compaction is also reduced.’
Reduced or no tillage is not the only way of
increasing soil carbon. EviEM has also reviewed other
methods. Its findings on some of these are described
in this annual report; others will be published next
year. But one thing Hedlund is already sure about.
‘Without a change in behaviour, harvests and
profits will decline in twenty years’ time. Carbon
stocks will decrease, and with them yields. That can’t
be offset by applying more fertiliser.’
She is also convinced that EviEM’s review is of
global relevance.
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In the American ‘Dust Bowl’
crisis of the
1930s, sand
storms and
spreading
deserts drove
people from
their homes.
The misery of
the ensuing
depression
was described
in John
Steinbeck’s
The Grapes
of Wrath.

‘All our results are based on global studies, and
therefore of interest to many other countries. Our
database includes a good deal of data from the
United States, where efforts to reduce tillage go back
a long way, prompted by the major Dust Bowl crisis
of the 1930s. That was when it was discovered that
intensive ploughing didn’t work. The soil just blew
around, and this wind erosion dramatically reduced
soil stocks of carbon.’
KATARINA HEDLUND IS involved in several studies on the
net benefits of storing more carbon and nitrogen in
soil. Lund University and the Agrifood Economics
Centre in Lund are together developing future
scenarios based on different farming practices.
EviEM’s review has provided many valuable
lessons. One is that it will be difficult to update it in
five years’ time.
‘The amount of data grows exponentially every
year. A follow-up could prove a huge and expensive
undertaking.’
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Board of Agriculture wants
more studies of ploughing
and greenhouse gases
n n n As a result of its systematic map of how different

farming practices affect the amounts of carbon stored in
arable soils, EviEM is now carrying out even more studies
of farmland for the Swedish Board of Agriculture.

S

o far, EviEM’s systematic map of research
on carbon in agricultural soils has resulted
in three reviews.
On pages 12 – 14 of this annual report, the
results of the first are presented, on the effects of
tillage on the amounts of carbon in arable soils.
The findings of the second and of the third
review – on how smart crop rotations could
result in more carbon being stored in farm soils –
will be presented in the next annual report.
The Swedish Board of Agriculture, which
initiated the three reviews, now wants to see
further studies based on the scientific articles
retrieved for the systematic map. At the Board’s
request, EviEM is carrying out two smaller-scale
studies in collaboration with Lund University,

based on retrieved articles about how ploughing
affects stocks of carbon in arable soils:
n One is analysing the possible impact of
ploughing on crop yields.
n The other is looking at how ploughing affects
compaction of the soil.
The Board of Agriculture also wants more
in-depth studies on how fertilisers and soil
amendments, such as lime, affect soil carbon.
In addition, as a contribution to mitigating
climate change, it wishes to know more about
how different agricultural practices affect
greenhouse gas emissions from farmland.
n In response to these requests for more
detailed studies, EviEM is preparing planning
documents for systematic reviews that could be
carried out at a later stage.

EviEM’s systematic map of how different farming
practices affect the amount of carbon in arable
soils has so far resulted in three reviews , as well
as commissions for further studies.
EVIEM ANNUAL REPORT 2016
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International project management

New way to work
n n n In 2016 EviEM began two new projects in collabora-

tion with other organisations that undertake systematic
reviews: a systematic map of the effects of a banned group
of pesticides called neonicotinoids, and a systematic review
of the impacts of prescribed burning on biodiversity in
managed forests.

B

y collaborating with other methodology
experts, EviEM is developing additional
ways to manage and organise the conduct
of systematic reviews and maps.
In the map of the effects of neonicotinoid
pesticides on non-target organisms, EviEM
is working with a group of experts in the field
of farming and the environment who also have
experience of conducting systematic maps. The
map was initiated by Nicola Randall and her team
from Harper Adams University in the UK, and they
are working with EviEM project managers Magnus
Land and Neal Haddaway.
organising the review team offers many
benefits, including the fact that, with such a controversial subject, EviEM brings an important level
of independence. The EviEM routine of inviting
stakeholders to comment on the protocol further
strengthened the map. By joining forces, the team
is able to do much more and solve problems faster
than a smaller team with limited resources.
Nicola Randall talks about her experience of
working with EviEM so far:
‘I have found our working relationship with
Mistra EviEM to be a very positive one. In the
last 12 months, the Centre for Evidence-Based
Agriculture and EviEM have collaborated on one
joint systematic map, which has been partially
funded by EviEM, staff from the CEBA have
been involved in a further EviEM systematic
map, and we have worked together on papers
and conference presentations. Our informal
discussions about evidence synthesis are also very
useful and interesting, and are likely to lead to
further collaboration in the future.’

THIS WAY OF
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Suspected bee
killers, neonicotinoids, to be
mapped in a
collaboration
between EviEM
and Harper
Adams University.

The review of prescribed burning
is one of several originating from
EviEM’s map of research on how biodiversity
in set-aside forests is influenced by different
kinds of management. Understanding the effects
of prescribed burning is of great interest to
stakeholders in both Canada and Sweden, and
EviEM and the Canadian CEE Centre decided to
conduct this review together.
A group of three researchers was appointed to
manage the review: Jacqui Eales from the UK, an
ecologist with experience of systematic reviews
in both environmental management and public
health, Jessica Taylor, a researcher from the CEE
Centre at Carleton University in Canada, and
EviEM project manager Neal Haddaway.
THE THREE, TOGETHER with the Canadian CEE Centre’s
coordinator Steve Cook, form a working group
who are interacting closely and on a regular basis
to conduct the review. They are supported by an
advisory group made up of scientists with subject
expertise from different countries. This way of
working may help to streamline the review process
and to reach out to a larger group of stakeholders.
Steve Cooke discusses his thoughts about the
experience so far:
‘EviEM has perhaps the greatest capacity for
environmental evidence synthesis in the world and
has been willing to assist our fledgling Canadian
Centre with capacity building. Team members
from Canada have visited EviEM for training and
are assisting with searching and screening on a
collaborative systematic review. The team has also
initiated collaboration on several joint publications
related to various aspects of evidence synthesis.’
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First international conference on evidence-based environmental management

‘Difficult to reach decision-makers’
n n n How do you get across the importance of basing management

of the environment on science?
‘The challenge we face is that environmental management is such
a broad field. We need to reach decision-makers from a wider range
of sectors,’ said Professor Andrew Pullin at the world’s first international
conference on evidence-based environmental management.

reviews’ and more time-consuming ones. Decisionmakers cannot always wait long for answers.
Sometimes, they are the people paying for a review,
and available funds may limit how long it can take.
According to Andrew Pullin, rapid reviews save
time, but involve the risk of a loss of independence.
Others, though, wanted to see more of them,
stressing the importance of the right timing.

Over a hundred delegates from 14 countries attended the conference
on evidence-based environmental management at the Swedish Museum of Natural History in Stockholm.
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DELEGATES ALSO DISCUSSED the difference between ‘rapid
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A

ndrew Pullin is a member of EviEM’s
Executive Committee and chair of the
Collaboration for Environmental Evidence
(CEE), which, together with Mistra EviEM, hosted
the conference in Stockholm on 25–27 August 2016.
Under the heading Better Evidence, Better
Decisions, Better Environment, over a hundred
delegates from 14 countries gathered to discuss
the systematic review methodology, which aims
to identify effective environmental interventions
by sifting through the available research. They
also talked about how knowledge based on the
best science should be communicated to decisionmakers. From that point of view, today’s swelling
ocean of research poses a problem.
‘There’s a vast amount of information out there,
and policymakers also have to consider economic
and health issues,’ UK-based consultant Deborah
Coughlin pointed out.
‘Environmental measures are incredibly costly,
and it’s hard work sorting through the evidence.
Systematic reviews help us to do that,’ said Anna
Jöborn of the Swedish Agency for Marine and
Water Management, who hoped to see permanent
funding for reviews of this kind in Sweden.

To Anna Jöborn,
EviEM’s reviews
are a beacon
in an ocean of
research results.

We could do with ambassadors for systematic reviews.”

Per Sjögren-Gulve
EVIEM ANNUAL REPORT 2016

‘You may have a brilliant report, but if it appears
three months after a decision’s been taken, it’s
useless,’ said Hans Bruyninckx, head of the European
Environment Agency, who gave a lively lecture on the
need for researchers to be better at communicating.
SOCIAL SCIENTISTS at the conference broadened the
perspective.
‘If you’re going to invest billions in an
environmental programme, you should probably
think from the start about how it will be
implemented and whether there will be resistance
in the shape of behaviour patterns or norms,’
argued Karen Hannes of the University of Leuven
in Belgium.
Speakers kept coming back to the difficulty
decision-makers have in tracking down the best
interventions. Per Sjögren-Gulve of the Swedish
Environmental Protection Agency voiced an idea
that met with approval from the panellists in the
closing debate of the conference.
‘We could do with ambassadors travelling round
to put the case for systematic reviews,’ he suggested.
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Smart crop rotations
could capture more carbon
n n n EviEM has decided to review how different crop rotations affect storage

of carbon in arable soils, which is good for both harvests and climate.

How do crop rotations affect soil carbon?
BACKGROUND: Research to date has told us relatively
little about the impacts of different agricultural
practices on the storage of carbon in arable soils. In
2015, EviEM conducted a systematic map of studies
on the subject. Of the articles identified, 239
related to crop rotations. In 2016, EviEM therefore
launched a review of whether more carbon could
be retained in the soil by varying the crop grown
from one year to the next.
SITUATION TODAY: Globally,

up to 1,000 million tonnes
of carbon is lost from arable land every year –
leached out by run-off, for example, or washed
away by erosion.
Retaining carbon in the soil improves its
structure and fertility. In addition, carbon losses to
water and air are reduced, bringing down atmospheric
emissions of the greenhouse gas carbon dioxide.

POTENTIAL:

In 2015, the Swedish Board of
Agriculture initiated several reviews on organic
carbon in arable soils. According to the Board,
there is great potential to reduce carbon losses
from farmland.

PROPOSER:

QUESTIONS: How do different crop rotations in general

affect soil storage of carbon? What difference
does it make if crops are varied, compared with
growing the same crop year after year? How is
carbon storage affected by crop rotations involving
legumes, compared with other rotations? And by
rotations that include perennials, compared with
those based only on annual crops?
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The review will be conducted
by largely the same team of researchers as were
responsible for the 2015 systematic map of
research on how different agricultural practices
affect carbon storage in arable soils.

ABOUT THE REVIEW:

Review team:
Katarina Hedlund (chair), Centre for
Environmental and Climate Research, Lund
University, Lund, Sweden
Thomas Kätterer, Department of Ecology,
Swedish University of Agricultural Sciences,
Uppsala, Sweden
Helene Brecht Jørgensen, Department of
Biology, Lund University, Lund, Sweden
Per-Erik Isberg (statistician), Department
of Statistics, Lund University, Lund, Sweden
Neal Haddaway (methods expert), EviEM,
Stockholm, Sweden
Magnus Land (project manager), EviEM,
Stockholm, Sweden
Advisors:

Louise E. Jackson, Department of Land,
Air and Water Resources, University of California, Davis, USA
Emanuele Lugato, European Commission,
Joint Research Centre (IES – SOIL Action),
Ispra, Italy
Ingrid K. Thomsen, Department of
Agroecology, Aarhus University, Denmark

ENVIRONMENTAL
OBJECTIVES

‘A Varied Agricultural Landscape’, ‘Reduced
Climate Impact’
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EviEM has summarised and commented on two British reviews of how peatland drainage
and restoration affect emissions of nitrous oxide, carbon dioxide and methane.

Peatland drainage
adds to climate change
n n n Draining peatlands for farming, afforestation or peat extraction has an impact

on greenhouse gas emissions, according to two British groups that have collated
global research results on the subject. EviEM sees their findings as highly relevant
to environmental management in Sweden.

T

he British reviews looked at how drainage and
restoration of peatlands influence emissions
of nitrous oxide, methane and carbon dioxide.
Following screening, 123 studies from around the
world were analysed.
The two reviews were published in 2014 in the
online journal Environmental Evidence. In brief,
they found that total greenhouse gas emissions
were reduced when lowland peatlands were
restored.
PEATLANDS CONTAIN 30 – 50 per cent of global soil
carbon, in just 2 – 5 per cent of the earth’s land
area. This rich store of carbon makes the soil
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fertile, and in many of these areas the water table
has been lowered to facilitate exploitation.
In Sweden, 1.5 million hectares of drained peatlands
account for a fifth of the country’s total greenhouse
gas emissions. Restoring some of this land to its
wetland state could both mitigate climate change and
increase species diversity, EviEM writes in its EviEM
Commentary series. The publication summarises
the British reviews, which are considered of great
interest to environmental management in Sweden.
EviEM also refers to a recent Swedish Board
of Agriculture report on what types of peatlands
should be restored and how this should be done so
as to minimise greenhouse gas emissions.
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Projects in progress
TO:

How are plants and
animals affected by roadside
mowing and grazing?

START AND AIMS: In 2015 EviEM decided to
systematically review how species diversity
and dispersal are affected by different roadside
management options. Road verges have become
an important substitute for meadows and pastures,
which have seen a marked decline in Sweden. In
particular, they provide a refuge for threatened
butterflies and bees. According to the Swedish
Board of Agriculture, the area of managed
grassland along the country’s roads almost
equals the total area of semi-natural pasture
and meadowland (some 250,000 hectares).
Internationally, there is a good deal of interest in
using roadsides to promote biodiversity, but we
lack a clear understanding of what management
methods are most effective.

PROGRESS SO FAR: A team of researchers have begun
by developing a systematic map, i.e. a survey of
studies published on the subject: over 300 scientific
reports and articles. This map will be published in
spring 2017. Based on it, the team plan to focus in
the final review on how mowing, grazing, burning
and mechanical removal of plants affect vascular
plants and invertebrates along roadsides.

ENVIRONMENTAL
OBJECTIVE

‘A Rich Diversity of Plant and
Animal Life’
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ENVIRONMENTAL
OBJECTIVE
‘A Good Built
Environment’

ENVIRONMENTAL
OBJECTIVE
‘A Varied
Agricultural
Landscape’

PHO

The elk (moose) is one
of Sweden’s key forest
browsers.

How can grazing
animals help conserve
valuable forests?

START AND AIMS: In 2014–15 EviEM conducted a
systematic map of research on how different
management regimes affect the biodiversity of
protected forests. Of the 800 studies of this issue
that were retrieved, 150 dealt with interventions,
such as fencing or culling, that affect grazing and
browsing pressure in forests. EviEM decided to go
on to do a systematic review of this subset of studies.
The aim is to establish what happens to plants and
invertebrates if numbers of grazing and browsing
animals – game or livestock – are reduced or
increased. The review team hope to show whether
changing numbers of these animals can conserve
or restore species richness in protected forests.

The review is being conducted by
the team responsible for the systematic map. So
far, around 100 studies have been assessed for
quality and documented. The review is expected to
be completed in late 2017.

PROGRESS SO FAR:

ENVIRONMENTAL
OBJECTIVES

‘Sustainable
Forests’, ‘A Rich
Diversity of Plant
and Animal Life’
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In its systematic map of research
on the effects of different management regimes
on species diversity in protected forests, produced
in 2014–15, EviEM found many studies of
interventions affecting the occurrence of dead
wood and species dependent on it. A systematic
review of these studies’ conclusions has therefore
now been started. The aim is to show whether the
species diversity of forest reserves and other forests
set aside from production can be conserved or
restored by measures – including girdling, felling
and prescribed burning – that increase the amount
of dead wood they contain.
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Can more dead wood
result in species-richer
forests?

How do vegetated strips
around fields affect
biodiversity and pollution?

START AND AIMS:

ENVIRONMENTAL
OBJECTIVES

‘Sustainable
Forests’, ‘A Rich
Diversity of Plant
and Animal Life’

PROGRESS SO FAR: The results of some 40 studies on
the subject are currently being collated. The review
is expected to be completed in 2017.

What are the human
threats to juvenile fish
in shallow bays?

START AND AIMS: The man-made disturbances of
recent decades, such as coastal construction,
dredging, sand extraction, development of ports
and marinas, overfishing, agricultural run-off
and toxic chemicals, are probably key causes
of rising mortality in juvenile fish in shallow
nearshore waters. The state of bays and estuaries has
deteriorated significantly over many years, although
opinions differ as to the reasons for this trend. To
identify the most serious threats, and establish how
they can be reduced, EviEM decided in 2015 to
carry out a systematic review of these problems.
PROGRESS SO FAR: The review is being conducted by a

team of researchers led by Pär (Pelle) Byström of
Umeå University. So far, 13,000 scientific articles
and reports have been retrieved. Of these, 52 are
judged to be relevant and will now be assessed for
quality. The team will also collect ‘grey literature’,
i.e. reports and other publications that have not
been peer-reviewed, as well as publications not
translated into English. The review is expected to
be completed by the end of 2017.
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START AND AIMS: In 2015 EviEM began a systematic
review of how vegetated strips on Swedish
farmland could reduce the adverse environmental
impacts of intensive agriculture. Vegetated strips
are permanently vegetated, uncultivated areas
in and around fields, such as hedgerows, grass or
wild-flower margins, buffer strips, areas of shrubs
and forested shelterbelts. They provide important
habitats for threatened species, not least insect
pollinators, and intercept nutrients and pesticides.
According to the Board of Agriculture, Sweden
could greatly increase its area of vegetated strips
adjacent to fields. Margins and strips of this kind
have been created in several European countries
to mitigate the negative environmental effects of
farming.
PROGRESS SO FAR: As a first step, a team of researchers
led by Sönke Eggers at the Swedish University of
Agricultural Sciences, Uppsala, has developed a
systematic map of studies of the environmental
effects of vegetated strips. So far, 28,000 articles
have been retrieved and assessed. Following
screening, some 1,200 remain. These studies are
to be described in a searchable database and an
interactive information system, to enable users to
find articles covering a wide range of study types
and agricultural methods.

ENVIRONMENTAL
OBJECTIVES

‘A Rich Diversity of Plant and
Animal Life’, ‘A
Balanced Marine
Environment,
Flourishing
Coastal Areas and
Archipelagos’

ENVIRONMENTAL OBJECTIVES

‘Zero Eutrophication’, ‘A Rich Diversity of Plant and
Animal Life’, ‘A Non-Toxic Environment’
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From left: Andrew Pullin, Professor in Evidence-Based Conservation and Director of the Centre for Evidence-Based
Conservation (CEBC), Bangor University, Wales, UK. Katherine Richardson, Professor in Biological Oceanography and
Leader of the Sustainability Science Centre, University of Copenhagen, Denmark. Emeritus Professor Kjell Asplund,
Chair of the Scientific Advisory Committee, Swedish Agency for Health Technology Assessment and Assessment of Social Services (SBU), Sweden. Professor Lisa Sennerby Forsse (Chair of the Executive Committee), former Vice-Chancellor of the Swedish University of Agricultural Sciences (SLU). Professor Henrik Smith, Director of the Centre for Environmental and Climate Research, Lund University, Sweden. Professor Jerry M. Melillo, Director Emeritus of the Ecosystems
Center, Marine Biological Laboratory, Woods Hole, Massachusetts, USA. Eva Thörnelöf, Senior Advisor in the Director
General’s Office, Swedish Environmental Protection Agency, Sweden.
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EviEM’s Executive Committee
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EviEM’s Secretariat

From left: Magnus Land, Project Manager. Neal Haddaway, Project Manager. Claes
Bernes, Project Manager and Deputy Director. Sif Johansson, Director. Biljana Macura,
Project Manager. Not pictured: Karolin Andersson, Project Coordinator.
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Financial summary 2016
Income and expenditure SEK
Opening balance

0*

Income
Disbursements requested during year

10,600,000

Other income
Expenditure
Secretariat

2,119,000

Communications

1,067,000

External collaborations

1,062,000

Executive Committee

364,000

Systematic reviews

6,870,000

Closing balance

- 883,000

* On moving from the Royal Swedish Academy of Sciences to the Stockholm Environment Institute
zzin 2016, EviEM began again from zero, which is reflected in the opening balance for 2016.

Expenditure
19%

Secretariat
Communications
External collaborations

9%

60%

Executive Committee

9%

Systematic reviews

3%

Disbursements and remaining funds from Mistra
Mistra has awarded EviEM SEK 66 million for the period 2012–2017.
2013
Disbursements requested during year
Remaining funds from Mistra

EVIEM ANNUAL REPORT 2016

2014

2015

2016

9,019,000

7,323,000

9,248,000

10,600,000

50,997,000

43,674,000

34,426,000

23,826,000
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n n n Mistra EviEM conducts systematic
reviews of environmental questions which
a variety of stakeholders want answers to.
The reviews carried out provide an overall
assessment of the state of scientific
knowledge and a better basis for
environmental decision-making in
Sweden. In 2016, topics reported on by
EviEM included the global impact of
phasing out dangerous PFAS chemicals,
and what agricultural practices could
result in more carbon being stored in the
soil, benefiting both yields and climate.

New projects launched by EviEM are
concerned with the adverse effects of
neonicotinoid insecticides, which it is
suspected can kill bees; whether smart
crop rotations could increase
the amount of carbon stored
in arable soils; and how
prescribed (i.e. controlled)
burning of forests for nature
conservation purposes
affects forest biodiversity.

