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THE YEAR IN BRIEF

2013 WAS CHARACTERISED BY ROBUST
DEVELOPMENT, SUBSTANTIAL ACHIEVEMENTS IN
OUR CHINESE OPERATIONS AND A STRENGTHENING
OF OUR MARINE SECTOR. IN THE COURSE OF THE
YEAR WE ALSO LAUNCHED A MAJOR TRAINING
INITIATIVE TO BOOST LEADERSHIP SKILLS.

New facility in Lysekil

In January 2013, the establish-
ment of a new marine facility
in Lysekil strengthened IVL’s
marine operations. Three
marine biologists, who pre-
viously ran N-research consul-
tancy in Lysekil for ten years,
have been recruited to staff the
facility.

Investment in new
laboratory system

More than SEK3 million has
been invested in a new infor-
mation system that will serve
all laboratory operations. The
new system, LabWare LIMS,
will improve efficiency and
further enhance the quality of
IVLs laboratories.

Sweden Water Innovation
Center

In 2013, Sweden launched the
Water Innovation Centre
(SWIC), which is based at
Hammarby Sjostadsverk. The
initiative for this was taken by
IVL and KTH along with Xylem,
The Swedish Association of
Graduate Engineers, The
Swedish Water and Wastewater
Association (SWWA), Stockholm
Water, SYVAB, The Kippala

Association, Stockholm Clean-
tech, VA-kluster Milardalen,
Mercatus and Cerlic.

Leadership development
2013 saw the start of an internal
focus on leadership training.
The one-year programme tar-
gets executive leadership, unit
managers and team leaders.
This focus on leadership deve-
lopment should be seen as a
contribution to the planned
expansion of the company:.

Air pollution and climate
research programmes

In 2013, TVL was tasked with
leading the Swedish Clean Air &
Climate Research Programme
(SCAQ), which will investigate
how air pollution affects climate.
The programme has received a
grant of EUR25 million from
the Swedish Environmental
Protection Agency.

Success in China

In 2013, the success of IVL's
China operations continued.
For example, in collaboration
with Scania, Malmberg and
Xylem, IVL has started a con-
sortium whose purpose is to
offer complete solutions for

wastewater treatment and
sludge management. Sludge
from treatment plants is pro-
cessed to generate biogas that
is subsequently refined, and
used to fuel buses. This greatly
improves the air quality in
large cities.

IVL leads major EU water
initiative

In 2013, the EU approved the
R3Water research programme.
The aim of this programme,
which is coordinated by IVL, is
to streamline municipal waste-
water treatment. The pro-
gramme has a budget of over
SEK70 million.

Profit for the year

The financial result for 2013
shows a net profit of SEK10.4
million, an increase of 26 per
cent compared to the previous
year.

Key indicators
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Net sales (SEK MILLION

---

Number of employees (employee years

Return on equity (% 12,3 9,7 17,5
Investments (SEK MILLION) 10,8 6,2 31
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UR UNIQUE TEST AND
DEMONSTRATION PLANT
Hammarby Sjostadsverk
continues to expand and
evolve. At the end of the
year IVL, in collaboration
with the Swedish Associa-
tion of Graduate Engineers
and numerous other partners,
established the Sweden Water
Innovation Center, SWIC. The
goal of this initiative is to re-
establish Sweden as a global
leader in water purification
technology. The mobilisation
and development of the wide-
spread expertise already found
in the country will facilitate the
export of water and wastewater
engineering technologies and
make it possible to deliver sus-
tainable solutions to the global
market — a market amounting
to 3,000 billion Swedish crowns
with an estimated annual
growth of between 2 and 10

per cent. A driving force behind
SWIC that attracts many stake-
holders is the manifested need
to transform today's inefficient
sewage treatment plants into
facilities for the production of
clean and reusable water,
nutrients and energy.

Europe

The EU Emissions Trading
System (EU ETYS) is the corner-
stone of Europe's climate policy.
But questions are being raised
about its efficacy. In a report to
the government IVL investi-
gated emissions trading and
the way in which the interna-
tional emissions market can be
developed over the long term.
The background to this is the
fact that the EU report 7he
State of the European Carbon
Market, published this year
concluded that there are way
too many permits, which risks

making the trading system
ineffective. The Commission
proposes six structural meas-
ures to reduce the surplus of
emission permits. One of our
researchers, Lars Zetterberg
has together with a colleague
from VTI analysed the way in
which these proposals affect
the trading system and its
effectiveness. In their report
they listed a number of possi-
ble actions. One option is to
scrap a number of these per-
mits. Another possibility might
be to introduce a minimum
price — a price floor.

Domestic

How high are the levels of
contaminants in fish caught
close to Stockholm? How
much pollution has accumu-
lated in the seabed and are
levels increasing or decreasing
over time? To answer this IVL
initiated a project that excited
a lot of media coverage —
exploratory fisheries and sedi-
ment sampling in an area from
Eastern Lake Milaren, across
Stockholm’s inner and middle
archipelago, and on to the
outer islands. The purpose of
these surveys is to assess to
what extent cities like Stock-
holm impact the waters that
surround them. With the excep-
tion of studies on mercury

contamination in the area
there have been few attempts
to determine how much pollu-
tion ends up in the fish popula-
tion. The results will be used
to evaluate the environmental
situation in the waters around
Stockholm, as a basis for
assessing the need for addi-
tional environmental protec-
tion measures and to establish
whether there are grounds for
recommending consumption
bans of fish from the region.

Global
Our activities in China continue
to develop positively and TVL
now has seven employees at
our offices in Beijing and six
employees at SEC in Tianjin, a
company we own jointly with
a Chinese partner. Today there
is a growing interest in addres-
sing issues of poor air quality in
China, and we hope to contri-
bute to this effort. IVL, together
with a domestic research insti-
tute, has set up a joint labo-
ratory working with air quality
monitoring in China. The
Chinese Research Academy of
Environmental Sciences
(CRAES), one of the principal
advisors to the Chinese govern-
ment, sees this laboratory as a
tool to promote collaborative
research between Sweden and
China in air quality monitoring
and analysis. Above all, our
Chinese partners are interested
in monitoring zones where at
the present there are no auto-
matic monitoring networks
deploying so-called passive
diffusion samplers — an area of
expertise in which IVL is a
world leader.

IVL also has a mandate from
the Swedish Environmental

Protection Agency for capacity
building to limit mercury emis-
sions in the Chinese metals
industry. SEPA has entered into
a new collaborative mercury
programme with the Chinese
Ministry of Environment. In step
with the country's rapid econo-
mic development China has
become the world's largest
producer, user and emitter of
mercury. According to a newly
published UNEP report co-
authored by IVL, China accounts
for over 30 per cent of global
anthropogenic emissions to air
and about 50 per cent of world
consumption. In the new
mercury collaborative effort TVL
is tasked with capacity building
to limit mercury emissions in
the metals industry, which at
present is one of the largest
sources of mercury releases to
air in China. We have undertaken
to compile an emissions
inventory and provide training
in prevention and control
measures.

Together, these examples
illustrate how IVL’s research
contributes to social benefit in
a variety of ways. It is put to
practical use. Or as we say in
our mission statement: “We
make science real”.

IVL's activities and brand
are based on our core values —
credibility, an all-inclusive
perspective and vision, commit-
ment and benefit. Our diversity
is reflected in the fact that we
constantly work within a
systematic and holistic perspec-
tive based on competences.
This means that there is a lot
riding on the IVL leadership
and in 2013 we initiated a
leadership development
programme for executive

management, unit managers,
and group leaders.

Finally a look ahead
Both the market and the
importance of our services are
increasing. If we are to be in
the forefront and turn opportu-
nity into services and products
it is vital that we are aware of
and analyse changes in our
surroundings. At IVL we con-
tinuously analyse the market
and we have adopted a sys-
tematic approach that will ena-
ble us to anticipate changes
that will affect our activities.
Focus on leadership devel-
opment and improved external

monitoring are two examples
of initiatives that are part of the
continuous development of
IVL's efforts to reach out and

meet future needs. We make
science real. In everything we
do we strive to extend the
boundaries of current know-
ledge and make it useful. With
innovative, competitive and
customer-oriented solutions for
today's and tomorrow's envi-
ronmental and sustainability
issues, we will continue to be
the leading player in Sweden
and an important player in
Europe and the world.

Tord Svedberg



Autonomous status

IVL Swedish Environmental
Research Institute was jointly
founded by the Swedish state
and the business sector. IVL
has operated as a limited com-
pany since 1982 and is owned
by the Foundation of the
Swedish Environmental
Research Institute (SIVL). The
Foundation's purpose is to
promote long-term prospects
for environmental research,
and through ownership guar-
antee [VL's autonomous status.

We span the entire field of
sustainability

IVL spans the entire sustainabil-
ity field. Our technical environ-
mental expertise is wide-ranging,
and in addition we employ
social and behavioural scientists
as well as economists. Since the
early 90s, IVL has operated
extensively in the international
arena with a focus on China and
Europe. We have approximately
230 employees at five offices in
Stockholm, Gothenburg, Lysekil
and Beijing. Nearly a third of
these have doctorates.

Both research and
assignments

R&D is at the core of IVL's busi-
ness operations. Over half of
our activities consist of research
assignments that are either
jointly funded by state and
industry, or supported by grants
from government research
agencies, research foundations
and the EU. We are also a fre-
quent consultant and contractor
to municipalities, government
agencies and industry. As a
bridge between academia and
commerce, we are able to
promptly translate research into
practical applications — from
science to reality.

Alliances and networks

Part of IVL’s strategic approach
is to sustain and develop close
partnerships with industry,
international research bodies
and universities. For this reason
IVL is active in a number of

international research networks
and alliances. In Sweden TVL
works in close contact with
Chalmers University of
Technology, Lund University
and the Swedish Royal
Institute of Technology (KTH).

Laboratories and

pilot plants

We perform advanced chemi-
cal tests — both organic and
inorganic — in our own labs,
and in our experimental labora-
tory we develop new technol-
ogies for lean manufacturing.
Our indoor environment lab
has the expertise and equip-
ment needed for the advanced
analysis of particle emissions,

asbestos and a wide variety of
micro-organisms, especially
moulds. IVL and KTH dispose
over the Hammarby Sjostads-
verk facility, which is a unique
test and pilot plant for advanced
water treatment technologies.

Communication

and knowledge

In addition to publishing a
series of reports and scientific
journals, IVL disseminates
knowledge through lectures
and participation in seminars,
and we regularly organise
seminars and conferences
regarding the environment and
sustainability issues. Our
research also reaches a wide

audience via opinion articles
and through newspapers,
television and radio feature
stories.

Environmental

and quality issues

IVL deals with environmental
and quality issues within the
framework of an integrated
management system. IVL is
certified in accordance with
the environmental and quality
management standards ISO
14001 and ISO 9001 respecti-
vely. Goals are set and evaluated
following a fixed set of pro-
cedures established in the
management system.



OR CLOSE ON A YEAR,
starting September 2013,
all IVL managers have
taken part in a customised
training programme. In
order to formulate and follow
a shared definition of what
good leadership means at IVL,
participants were provided
with tools and support for both
personal and company-wide
leadership skills.

The process builds on
strengths already present in
the organisation. Based on the
values IVL stands for it focuses
on a number of leadership
success factors especially suited
to IVL: smoothly functioning
teams and creative personnel,
innovation-driven leadership
and business sense.

What has the leadership pro-
gramme meant to you so far?
Karin Persson: The most
rewarding thing has been
comradeship with other group
managers. We have gotten to
know each other surprisingly
well during the programme.
On top of the training sessions
we have created our own forum
where we can continue dis-
cussing things. The position of
manager feels less lonely now.
Now I have plenty of sounding
boards, and many new friends.
Anna Widbeden: The feel-
ing of community and close-
ness to other managers means
that we can begin to build
bridges between groups. I think
this will lead to more overarch-
ing projects and this will bene-

fit the whole company. I
believe that in the long run the
leadership programme will
empower employees.

Katarina Hansson: This
also means that we will lead our
own groups in a similar way.
We are able to agree on what
good leadership at IVL is, and
together we will have more of a
chance to suggest improvements
to executive management.

Ulla Hagestém: I've been
group manager for four years,
but it is only now that I can fully
take on the role of leader. I have
been given a new set of tools
that help me deal with a variety
of different situations. This may
involve setting the ground rules
for the group, not just dishing
out the “truth” but letting dia-

logue show the way — being
able to kick off a meeting posi-
tively. These things are pretty
obvious but it’s easy to get stuck
in outdated stereotypes.

Karin: Hitherto leadership
at IVL has to some extent been
oriented toward results and
administration. This new role
will focus more on soft values.
You can’t underestimate the
importance of being seen by
your boss and colleagues.

What does this investment
mean for IVL?

Anna: Good leadership
rests ultimately on the ability
to build creative and effective
teams. A creative team must
feel secure and trust their man-
ager. If employees are not able
to rely on management, they
will not be capable of carrying
out the tasks they have been
assigned effectively.

Karin: One of the main
reasons why IVL is investing in
leadership at this time is that
the business is growing rapidly
and this places greater
demands on leadership. In a
well-functioning team every-
one pulls together, and feels
independent and responsible,
this in turn frees up time and
boosts the entire organisation.

Ulla: Managers are given

clearer roles. Because the
management group attends
this course alongside team
leaders, the gap between the
different organisational levels
shrinks, and this makes it easier
for the groups to understand
each other.

Katarina: Good leadership
makes for an attractive work-
place. I think it is an absolute
necessity for a knowledge-
intensive and growing busi-
nesses like TVL.

How has the programme
changed your views on
leadership?

Anna: Someone once said that
a good leader should be able
to make himself expendable. I
think there is a lot in that, get-
ting the group to lead itself,
encouraging responsibility and
individual initiative.

Karin: For my own part, it’s
more fun being a manager
now. I'm more comfortable in
a lot of situations. But it isn’t all
easy. You have to cope with
difficult situations and at the
same time be professional and
bold enough to make decisions.
An unclear boss creates uncer-
tainty in the group.

Katarina: But just because
you're in charge you don’t
have to be good at everything.
You have to see other people's
abilities and delegate
responsibility.

Ulla: You have to give it
time and figure out exactly
how you personally want to be
as a leader. Good leadership is
shaped by you yourself, your
co-workers and by circum-
stance. It requires equal parts
intuition and presence in the
moment.
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VL'S RESEARCH PRO-
JECTS AND CONTRACT
ASSIGNMENTS range
from the mapping of
environmental problems
to the development of
solutions and preventive
measures, including the
economic and social aspects.
As a result we have great
potential for making a positive
sustainability impact, through
the advice we give our clients
and by ensuring that our
research is of practical use in
the community.

Code of conduct

IVL's Code of Conduct is pred-
icated on company values, and
the UN Global Compact’s ten
principles in the area of human
rights, labour, the environment,
and anti-corruption. This code
of conduct has been adopted
by the IVL Board and governs
the company’s relationship
with employees, suppliers,
business partners and other
stakeholders. When evaluating

current and future suppliers
the principles contained in the
code of conduct are applied.
The code of conduct is avail-
able in full on IVL's website.

Dialogue with stakeholders
Because IVL's aim is to promote
sustainable development, it is
important that we interact and
maintain a dialogue with all
key stakeholders in society.
This we do in particular within
the framework of theme com-
mittees, which reflect our six
business areas; Water & Soil,
Air & Transport, Resource-
efficient Products & Waste,
Sustainable Building, Climate
& Energy and Sustainable Pro-
duction. The theme committees
are made up of representatives
from government, public autho-
rities and various sectors of
industry. Theme committees
have the dual purpose of identi-
fying future research needs
and communicating key find-
ings of current R&D projects
undertaken by IVL. These

meetings are also opportuni-
ties for committee members to
comment and ask questions
about ongoing operations.
Regular customer surveys in
the form of in-depth personal
interviews are held to ensure
that customers are satisfied
with the company’s services.
Customers representing busi-
ness, local authorities and gov-
ernment agencies were inter-
viewed in the 2013 survey, in
which the customer satisfaction
index was 4.0 (4.0) compared
with a maximum rating of 5.0

Environmental activities
IVL works with environmental
issues within the framework of
an integrated management sys-
tem certified to ISO 14001. In
this context customer advisory
services, company travel and
energy usage have been identi-
fied as the most significant
environmental aspects.
Attempts are being made to
develop tools for the assess-
ment of the potential benefits

of our advisory services to cus-
tomers. In 2013 75 assessments
were made, of which 55 eviden-
ced positive change or reduced
environmental impact.

Less travel

The environmental impact of
domestic travel by train and
plane fell by 14.4 per cent in
2013 compared to 2012. For
foreign travel the environmen-
tal load has fallen by 5.9 per
cent as ongoing international
projects have been in a pro-
duction phase that required
fewer meetings. The number
of rail journeys fell by 9.9 per
cent between 2012 and 2013.
A contributing factor may be the
expansion of video capacity
from six to eight rooms.

Social responsibility

Most of TVL’s activities take
place in Sweden and here the
framework that regulates
labour in the form of laws and
collective bargaining agree-
ments is a minimum commit-
ment. We impose the equiva-
lent requirements on subcon-
tractors. The same applies to
our operations in Beijing.

Equal opportunity and
diversity

Equality is self-evident at IVL
and efforts to this end are
guided by a comprehensive

policy and plan for gender
equality and equal treatment.
Leadership, managers and
employees must all work
towards integrating the diver-
sity perspective and equal
opportunity into all company
activities and corporate culture,
thus contributing to IVL's
credibility as an advisor on
sustainability issues.

IVL has a gender balance of
49 per cent men and 51 per
cent women. Men and women
are also represented equally in
the management group.

An attractive workplace
Our goal is to be an attractive
workplace today, and continue
in the future to attract top talent,
and for IVL to be perceived as
a partner with the highest ethi-
cal standards in terms of both
behaviour and the way con-
tract assignments are fulfilled.
IVL’s goal is to expand steadily
in both number of employees
and combined expertise. In
2013, the company grew by
approximately 10 per cent and
reached 215 in the three
offices in Stockholm, Gothen-
burg and Beijing.

Employee survey

Since 2008 biannual employee
surveys have been conducted
by an outside organisation. In
2013 we switched provider in

an attempt to achieve a better
basis for improvement. The
new survey provides indices
on leadership, work environ-
ment and commitment. With
this as starting point all groups
in the company are required to
implement a development
agenda. The overall results of
the survey show great commit-
ment on the part of staff but
indicate that company must be
clearer regarding goals and
strategies.

Competence development
The company’s take on skills
competence development can
be summed up as the “70-20-10”
model, which means that 70
per cent of skills development
takes place during daily
research activities, 20 per cent
by learning from experienced
colleagues, and 10 per cent
through identified training
activities. One of IVL’s objec-
tives is for all employees to
have at least two days identified

training activities per year and
that target was achieved in 2013.

Virtually all work at TVL is
conducted in project form and
special project management
training has been brought into
play to improve quality and
further professionalise com-
pany project leaders.

Occupational health

and safety

IVL's work environment acti-
vities are conducted on the
basis of yearly plans and dele-
gated responsibility and all
employees are covered by
healthcare agreements.
Regular health checks are
provided, as is medical care in
the event of sickness or work-
related issues. The company
also offers employees sub-
sidised gym membership, or
the equivalent. IVL contributes
to staff well being and health
by supporting the company’s
extremely active sports and
cultural clubs.



HE ABILITY TO CARRY
OUT R&D FOR PUBLIC
BENEFIT is a prerequisite
for IVL's continued suc-
cess. Fortunately, our
research activities expanded
in 2013 with several start-up
projects backed by Swedish
funding agencies and EU
research programmes.
Our co-funded research con-
ducted with funding from the
Swedish government and the
business sector continues to be
successful and is an integral
part of IVL's total operations.

Co-funded research and
development

IVLs co-funded research is a
unique form of financing that
facilitates collaboration between
companies and authorities.

By collaborating on funding
research carried out by IVL, an
independent player, industry
and government can make a
joint contribution to solving the
challenges we face and uphold
a dialogue around research
issue priorities and develop-
ments in the environmental and
sustainability field.

Notably, in 2013 our R&D
continued to target water issues,
focusing on both water point
mapping and pollution disper-
sion and the development of
next-generation water treatment

and biogas extraction from
sewage sludge.

Grant-funded research

In 2013 IVL received research
grants for new projects on
issues related to air pollution,
ecosystem services, the work
environment, transport and
energy systems. Funding agen-
cies included the Swedish
Environmental Protection
Agency, Vinnova, Forte, and
the Swedish Energy Agency. IVL
is also one of the partners in a
research cooperation with China,
targeting atmospheric chemistry
and urban air quality funded by
the Swedish Research Council.

EU-funded research

IVL was successful in the last
call for the Seventh Framework
Programme and in 2013 eight
new projects were launched,
which means that at the end of
2013 IVL participated in a total
of 33 European programmes.
The newly established pro-
grammes include the Solutions
Project, a major investment in
research on hazardous sub-
stances within the Water Frame-
work Directive. The ambitious
goal of this programme is to
integrate knowledge of the
sources, occurrences, effects
and risks of chemicals in order
to furnish solutions to current

and future chemical pollution
issues in European waters. In
late 2013, we also started to
prepare applications to the
new EU research programme
Horizon 2020, a programme
that poses new challenges and
opportunities.

Challenge and opportunity
One of environmental science’s
major challenges is to deliver
knowledge and solutions for a
changeover to a resource and
energy efficient society.
Research also plays an impor-
tant role in identifying and
communicating opportunities
for increased global prosperity
and growth, while still respect-
ing nature’s boundaries. Here
the challenge is to achieve co-
operation between different
research disciplines and society
at large.

An important question is
how social benefit brought
about by our activities and the
results of our research efforts
are to be presented. In the sim-
plest cases, our research is
designed to find specific solu-
tions to technical challenges.
Things become much more
difficult when research is
about knowledge creation and
a greater understanding of
nature, or the interaction
between man and nature.

As scientists we shouldn’t be
satisfied with merely comply-
ing with the requirements of
some funders to provide a
description of the research
benefits, but take the lead our-
selves in a discussion that
attempts to develop the thrust,
implementation and documen-
tation of research. This in
order to ensure that the benefit
we actually achieve is made
clear and can be communi-
cated to the outside world. In
respect to research quality
assessment there are a wide
range of measurement and

inspection procedures that can
be used to evaluate applica-
tions, results and the merits of
individual researchers. When
it’s a question of benefit assess-
ment, we lack comparable,
unequivocal tools and the
issue of how research benefits
accrue to society would bene-
fit from a broader discussion
and the involvement of the
research community.

At IVL this discussion is
ongoing and it will be neces-
sary for it to continue and
develop over time and in
multiple forums.

RESEARCH PROJECTS INITIATED IN 2013

»One of the major challenges facing

environmental science is to provide
knowledge and solutions for a
changeover to a resource and
energy efficient economy.«

PROJECT FUNDER

ZenN — Nearly Zero Energy EU
Neighbourhoods

LOCINAP — The EU Low Carbon Industrial EU
Manufacturing Parks project
SCAC - Swedish Clean Air and
Climate Research Program

A-TEAM — Advanced Tools For Exposure
Assessment and Biomonitoring

Swedish Environmental
Protection Agency
EU/Marie

Curie ITN

ESBESIA — Integrating Ecosystem Services Swedish

and Biodiversity into Environmental and Environmental-
Socio Economic Impact Assessments Protection Agency

Biofuel market factors Swedish Energy-Agency

Trafficemissions Vinnova
Environmental impact of ports Vinnova
Beyond BNP growth Formas

PURPOSE BUDGET
Research project aimed at reducing energy consumption  [VL's share:

in existing buildings and city districts. 5,2 SEK MILLION
Integration of energy flows between different industries IVL's share:

and activities with the aim of reducing total energy use.

Programme to support national and international efforts
targeting air pollution and climate.

Increase understanding of how people are exposed to
and affected by chemicals in consumer products.

Explore the possibilities of integrating ecosystem services
into the Swedish EIA process.

Analyse how the demand for solid biofuels is affected
by different external factors.

Extend knowledge about emissions from road transport
and shipping.

Prepare a holistic EIA targeting ports and infrastructure.
Investigate the impact of a downturn in the economy.

1,9 SEK MILLION
25 SEKMILLION

IVL's share:

SEKS MILLION
4 SEK MILLION

1,2 SEK MILLION
5 SEK MILLION

3,4 SEK MILLION

Total budget
23 SEK MILLION



THEME FOCUS

The overarching focus of this theme is the development
of methods and tools for sustainable products and closed-
loop cycles. An important task is to identify both obstacles

el
e

and opportunities for a more sustainable consumption.
Frequently there is need to explore practices for decision
making related to complex issues, where systems analysis
and life-cycle thinking are necessary components — as are
consequence analyses of action outcomes, product or
manufacturing changes and policy instruments.
Ecolabelling and the carbon footprint concept have had
a considerable impact, but if we are to achieve further
improvements in a resource-efficient and non-toxic closed-
loop cycle, additional tools and incentives are necessary.

Research areas within

Resource-efficient Products & Waste :

- Systems analysis of goods and services.

- Closed-loop recycling and waste.

- Innovation.

- Sustainable consumption and new business models.
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THEME: RESOURCE-EFFICIENT PRODUCTS & WASTE

Fusions will
reduce food waste
m Europe

T'S NOT AN EASY TASK that Asa

STENMARCK; a researcher at
IVL, is attempting. The project
spans numerous research
groups, government agencies,
interest groups and companies
from the food industry as well
as commercial interests across
13 countries, and aims, through
social innovation, to discourage
food loss and waste across the
whole supply chain.

—Just finding a common
definition for the term food
waste is difficult. It can be bro-
ken down — things you should
throw away, such as apple
cores, and things that are dis-
carded unnecessarily, for exam-
ple, if an apple is discoloured
and for that reason we don’t
think it can be eaten. A lot
depends on cultural differences

STRAIGHT CUCUMBERS, REGIMENTED BANANAS AND TOMATOES.
PRODUCE THAT DOESN’T CONFORM IS DISCARDED ALREADY AT
HARVEST TIME. THE FUSIONS PROJECT INVESTIGATES THE WHOLE
FOOD CHAIN AND WORKS TO REDUCE ACCELERATING FOOD WASTE.

and whereabouts in the food
chain you are. At a slaughter-
house, for example, skin and
bones aren’t considered food
waste, but for the consumer the
skin of a salmon is just garbage,
Asa Stenmarck observes.

IVL has had waste issues on
its agenda for almost 30 years
and recently the amount of
food wasted is rising steeply.
Because we throw away more
and more food this problem is
growing across the whole of
the EU. In 2012, according to
statistics, we binned 127 kilos
of food per capita, an increase
of ten kilos since 2010. So,
politically speaking, there is
considerable interest in resolv-
ing this issue. A lot of food is
wasted because we have a pre-
conceived idea of how things

ASA STENMARCK

Asa is a graduate engineer
and one of IVL's waste experts
with extensive international

! experience..

should be, and what they
should look like. Mostly we
throw away bread, fruit and
vegetables, as well as perisha-
ble goods like milk, but we
discard a lot of meat as well.
—One problem is that we
are so far removed from food
nowadays — it’s just so easy to
go down to the shops and buy
more. And today food is so
very cheap, so there is no great
financial loss involved in
throwing it away, says Asa.
Asa compares to the past
when people had to produce
their own food. If you slaugh-
tered a pig you had to use
every little bit, no one would
even think of discarding the

tiniest of ears.

—But even the best-before label-
ling is a problem with certain
goods that last significantly
longer than the date stamped
on them would suggest. For
example, dates on eggs are for
when they are stored at room
temperature, but in Sweden
they are usually kept in the
fridge, which means they can
last up for up to a month longer,
so a lot of food is thrown away
quite unnecessarily. We must
identify these flaws and address
them, says Asa Stenmarck.

A holistic approach is vital
Establishing guidelines for a
uniform approach to food

»Establishing guidelines for a
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uniform approach to food

waste across the EU is

important, but there is also a
lot to do in the home market.«

waste across the EU is impor-
tant, but there is still a lot to do
here at home. IVL is very much
engaged at a Nordic level with
focus on sustainable waste
management. Issues range
from making things easier for
consumers by designing better
waste bags, to instructing
municipalities on how to
measure and evaluate the
resource efficiency of waste
management.

When IVL addresses waste
issues, the focus is on inclusiv-
ity and resource efficiency.
This was especially true of the
six-year Sustainable Waste
research programme that com-
bined economics with behav-

ioural and future studies, and
law and ethnology.

The same approach has
been adopted in ongoing pro-
jects that investigate the poten-
tial for efficient collection,
sorting and recycling of plastic
waste in the building industry.
An illustration of the breadth of
IVLs research with regards to
lean products and waste is a
project which turns fish offal
and bycatch into renewable
energy in the form of biogas or
biodiesel, which is then used to
fuel fishing boats. The aim is to
achieve more sustainable fisher-
ies through increased resource
utilisation. <
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THEME FOCUS

Work in the Climate & Energy thematic area has a scienti-
fic foundation. However, our focus is primarily on actions,
policy issues and instruments designed to reduce green-
house gas emissions, as well as on the causes and
consequences of climate change.

The issue of adaptation to climate change is important,
and we focus predominantly on risk and vulnerability
analyses. We also investigate how policy decisions at
local, regional and global levels impact climate — both
directly and indirectly.

Energy systems analysis is a key activity at IVL and we
place a great emphasis on resource efficiency and minimal
environmental impact throughout the entire chain. Parti-
cularly relevant is the issue of the climate performance of
biofuels, and we help agencies and companies to inter-
pret and calculate biofuel sustainability criteria.

Research areas within Climate & Energy:
- Policy, decision support and climate strategies.
- Energy system and measures.

- Causation and effects.

- Renewable energy.
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THEME: CLIMATE & ENERGY

Emissions trading
— a toothless
colossus or a giant

with potential?

O DATE EU ETS HAS
BEEN VIRTUALLY USE-
LESS. This is no exag-
geration. Since 2011, the
price of emission permits
has fallen from around
EUR 15 per ton carbon
dioxide to EUR 6 per ton.
By comparison, the Swedish
carbon tax is somewhere in
the region of EUR 120. As far
as Sweden is concerned the
system has hitherto failed to
achieve any substantial reduc-
tion in emissions or encourage
any green changeovers. But

the system is still not without
value.

This is what Lars Zetterberg
says, and he has studied EU
ETS since its introduction in
2005, and written a thesis on
the subject. He was also
involved when IVL began to
map and evaluate Swedish
carbon dioxide emissions as
far back as twenty years ago.
Like many others, he thinks
that the price of carbon
dioxide is much too low, but
at the same time he stresses
that the fact that there is now

THE CLIMATE & ENERGY THEMATIC AREA TARGETS POLICY ISSUES
AND INSTRUMENTS DESIGNED TO REDUCE GREENHOUSE GAS
EMISSIONS. OVER THE PAST YEAR THE EU EMISSIONS TRADING
SCHEME — EU ETS HAS BEEN A HOT TOPIC OF DISCUSSION.

a price on carbon in 31 coun-
tries means there has been
some degree of success.
Emissions trading is just an
empty vessel to be filled with
content. EU ETS can be a
great tool but it must be
honed to a fine edge if it is to
function as intended.

—In itself emissions trading
works; permits are bought and
sold on a single market. Other
countries and regions have
followed suit; there are now a
dozen ETS globally and more
are on the way. The system is

»EU ETS is changing all
the time, new systems are
emerging across the world
and the climate issue in all
its aspects will become
increasingly important. «

LARS ZETTERBERG

Lars Zetterberg is a passionate
skier and has carried out
extensive research on climate
policy and policy instruments
such as the EU Emissions
Trading System.

duplicated and improved upon,
in some places a price floor has
been introduced to guarantee a
minimum price and the volume
of emissions covered by the
trade has increased.

Policy instruments research
important at IVL
Emissions trading has become
somewhat of an IVL speciality,
some time ago we began to
assemble research expertise on
policy instruments. Ten years
ago, IVL was granted funds by
the non-profit Mistra foundation
to research emissions trading
under the Clipore programme,
and in particular to build up a
network of international
research institutes.

One of the lessons to be

learned from Clipore and its
follow-up programme Mistra
Indigo, is that emissions trad-
ing shows us that reducing
emissions is cheaper than we
thought. But everything indica-
tes that under EU ETS the car-
bon price will be low for quite
some time, and that a major
reform is required if the trad-
ing system is to stimulate truly
climate-friendly investments.

Lars Zetterberg believes that
we can expect even greater
global emissions trading in
about a decade's time, provi-
ded that the EU trading system
can be salvaged.

—1I believe at least 20 per
cent of global emissions will be
covered by ETS, probably more.
China’s ambition is to cover all

emissions in a proprietary trad-
ing system, and China accounts
for 25 per cent of global emis-
sions. It is doubtful whether the
U.S. is moving in this direction;
at the moment they seem to
favour the introduction of a car-
bon tax. EU ETS is changing all
the time, new systems are emer-
ging across the world and the
climate issue in all its aspects will
become increasingly important,
particularly for industry. TVL will
continue to be an important
player in climate policy
research, says Lars Zetterberg.

Today, IVL’s policy research
has been broadened to include
areas other than climate, such
as waste management and sus-
tainable consumption.

Energy systems analysis is a

particular area of strength in the
energy sector, as is scenario
planning. In this respect, for
example, TVL has analysed the
possible implications of climate
change for the energy sector.

More recently, a number of
studies on CCS (Carbon Capture
and Storage) have broken new
ground regarding the impact of
peat on climate. Exchanges with
international partners have
been consistently high, through,
among other things, the on-
going research program Mistra
Indigo. Throughout 2013 IVL
worked closely with the govern-
ment and the Environment
Minister, Lena Ek, on an analysis
of Swedish and EU-wide
climate policy. *%*
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THEME FOCUS

Sustainable building is the scope of action at [VL that
affects most aspects of society, although the construction
and property sector still constitutes the main market.
Since this sector accounts for a large part of society’s
environmental impact — not least in terms of resource,
energy, and chemical use, there is huge potential for
improvement.

IVLs role is to help create socially and economically
sustainable urban environments, and that includes
wholesome and healthy indoor environments. This
means among other things that we will help to cut down
on the use of scarce resources in the urban environment
and reduce the spread of things that have a negative

impact on people and the environment.

In conclusion, we research everything from urban
planning to energy efficiency, materials and the indoor
environment.

Research areas within Sustainable Building:
- Urban settlements.

- Buildings.

- Building elements and material.
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THEME: SUSTAINABLE BUILDING

Social
sustainability is the
oreatest challenge

HE MILLION PRO-
GRAMME WAS AN OFFEN-
SIVE DRIVE implemented
throughout the 1960s and
70s. Housing shortages
were acute, vigorous eco-
nomic growth and rising real
incomes induced politicians
to try new solutions. Over-
crowding in the cities and sub-
standard housing was to be
eradicated.

—But things did not quite
turn out as planned. Today, a
large percentage of apartment
blocks built under the million
programme are in dire need of

IMAGINE SHAPING YOUR OWN WORLD, HAVING A SAY IN HOW YOUR
NEIGHBOURHOOD IS TO BE MODERNISED. THE RESIDENTS OF ALBY, A
SUBURB TO THE SOUTH OF STOCKHOLM, TAKE PART IN A MAKEOVER
OF THE AREA, BUILT DURING THE SO-CALLED MILLION HOMES
PROGRAMME. THIS COMMUNITY LIKE MANY OTHERS OF A SIMILAR
NATURE IS NOW IN DIRE NEED OF RENEWAL AT THE SAME TIME AS IT
FACES MAJOR SOCIAL AND ECONOMIC CHALLENGES.

repair due to lack of mainte-
nance, and in addition a lot of
them badly leak energy, says
Anja Karlsson, deputy project
manager of the SubUrbanLab
project, tasked with developing
the so-called Urban Living Labs
in Alby, one of the largest
million program areas in the
Stockholm region

But it's not “just” about over-
haul. Many of the Million pro-
gramme areas also face major
challenges in terms of high
unemployment and children
and teenagers leaving school
before completing their edu-

cation. Renovation and refur-
bishment often raise rents,
which means that many resi-
dents may be forced to move.

—On the other hand some-
thing must be done if these
dwellings are to be habitable
in the future. There is a brief
window of opportunity during
which it is feasible to improve
energy efficiency and make
these homes environmentally
friendly, at the same time as
we target social sustainability,
says Anja Karlsson.

In Alby, where about 12,000
people live, 20 young people
between 12 and 18 years of
age have been given the task
of renewing an area under the
aegis of the Shape Your World-
initiative. This is to be a site of
their own choice and a place
they feel is in need of rejuvena-
tion. The prime focus is urban
gardening — the planting and
cultivation of a piece of land
where co-creation is important.
The youngsters are provided
with guidelines and a budget,
but otherwise they are pretty
much left to do as they like.

—1It’s mostly about learning
and creativity. The entire
SubUrbanLab project is con-
cerned with developing
methods of interaction and
investigating how communities
can be renewed in collabora-
tion with residents and other
stakeholders.

The hope is that by elabora-
ting and implementing meas-
ures in this partnership it will
be possible to reinforce
renewal and hence the area’s
social, economic and environ-
mental sustainability. It’s exciting
that everything is so open, but
it's hard to say what we will fin-
ish up with, says Anja Karlsson.

Anja has previous experi-
ence of working in an active
dialogue when she was invol-
ved in the EU-funded project
GreenClimeAdapt in Malmo,
that showed how it was possible

»There is a brief window of opportunity during which it
will be possible to improve energy efficiency and make

homes environmentally friendly, while simultaneously

working with social sustainability. «

ANJA KARLSSON

Anja is a social scientist, She is
concerned with the renewal of
residential neighbourhoods
and together with the people
who live there she works to
make them more attractive and
sustainable.

to adapt cities to climate using
green solutions, such as green
stormwater runoffs and green
vegetated roofs. This included
an ongoing dialogue with a
broad group of stakeholders
regarding the management of
increased water flows in
Risebergabicken, Malmo.

Many of the projects and
assignments carried out under
the Sustainable Building

thematic area are concerned
with energy efficiency. These
include a major research
programme funded by the EU
Seventh Framework Pro-
gramme that also deals with
Million programme areas in
great need of renewal. The
project aims at finding tech-
niques, methods and business
models suitable for large-scale
renovation to meet 4 near-zero

energy standard.

In a couple of projects in
China and Inner Mongolia,
IVL implements methods
leveraging energy-efficient and
socially-sustainable building,
as well as a “greener” construc-
tion industry. Similarly, the
experiences gained in the
SubUrbanLab project will be
spread further afield in Europe,
says Anja Karlsson.
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THEME FOCUS

Our focus on Sustainable Production spans from environ-
mental technology solutions to organisational measures
to promote a good working environment, effective man-
agement, and the social aspect of enterprise — something
that influences working conditions in our customers’ own
facilities and those of their subcontractors.

Our goal is to assist and analyse the needs of busines-
ses to evaluate and develop operations and production to

high environmental and safety standards, and simultane-

ously maximise profitability and market advantage.

IVL works closely with a range of companies and indus-
tries to develop systems for lean environmental solutions,
as well as technical and organisational measures designed
to promote a good working environment and effective
environmental management practices.

Effective innovation and smart environmental techno-
logies are needed if we are to meet global environmental
challenges in a sustainable manner.

Here the way in which IVL works with demonstrators at
the Hammarby Sjostadsverk test facility has proven to be
extremely successful.

Research areas within Sustainable Production:

- Resource Efficient production and process optimisation.
- Corporate sustainability and sustainable working life.

- Environmental technology and innovation.
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THEME: SUSTAINABLE BUILDING

The dream of

clean water drives
fechnological
change

HE HAMMARBY
SJOSTADSVERK PILOT
facility teems with
activity. It seethes with
researchers from IVL,
KTH and the universities,
as well as companies
testing new technologies.
Lars Bengtsson and Elin
Ottosson are completely at
home here.
—I'm involved in most of the
projects, because among other

things I do a lot of analyses. It's
a very exciting environment for
a newly graduated engineer
like me, says Elin Ottosson.

Lars Bengtsson, Director of
Operations and Development
Engineer at the plant agrees.

— The people in the water
and wastewater sector have a
dream job. Imagine working in
a creative environment together
with committed and knowledge-
able colleagues, who are attemp-

GREEN WATER AND SANITATION TECHNOLOGIES ARE BIG AND
GROWING BUSINESS FOR IVL. SWEDISH ENVIRONMENTAL RESEARCH
INSTITUTE. THE HUB OF THIS DEVELOPMENT IS HAMMARBY
SJOSTADSVERK. HERE COLLABORATION BETWEEN RESEARCHERS AND
COMPANIES GIVES RISE TO CREATIVE AND INNOVATIVE THINKING
AND NEW BUSINESS OPPORTUNITIES.

ting to solve some of the world’s
major challenges, he says.

Lars is especially engaged
in projects that are trying to
increase biogas extraction
within the purification process;
an undertaking that fits in well
with IVL’s overall vision, the
transformation of w<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>