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Get inspired to act
This report is created to inspire you to act – act 
to achieve the Sustainable Development Goals 
(SDGs) and to reduce air pollution worldwide. 
The report describes the sustainability 
challenges of air pollution and presents 
some examples of solutions from the Nordic 
countries to show that a sustainable society 
with improved air quality for all is possible.  
Enjoy!
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Introduction

Key facts about the challenge –  
air pollution

• The World Health Organization (WHO) 
ranks Air Pollution to be the largest 
environmental risk to human health.

• More than 90% of the world population 
lives in areas where the WHO guideline 
values for air pollution are exceeded.

• Globally, an estimated 8 million people 
die every year due to air pollution, and 
3.8 million of these deaths results from 
household exposure to smoke from dirty 
cookstoves and fuels.  

• Air pollution causes damages to brain 
tissue among young children, and 0.6 
million premature child deaths can be 
attributed to poor air quality each year. 
An estimated 17 million babies under 
one-year-old live in areas where air 
pollution is greater than six times safe 
limits. 

• In the Nordic countries, 8000–11,000 
premature deaths occurs due to PM2.5 
and almost 1000 deaths occurs due to 
ozone (O3) every year.

• Air pollution is a matter of inequality – 
risks are higher for people in low- and 
middle-income countries. It is also a 
gender issue – indoor air pollution pri-
marily affect women and their children.

• Air pollution damages ecosystems and 
the services they provide to humans. 
It causes great environmental impact 
that directly affect plants and animals, 
reduce the quality of water and soil, and 
reduce biodiversity. 

Together for sustainable solutions – 
who we are 
The Sustainable Development Solutions 
Network (SDSN) Northern Europe is an 

action-oriented network focusing on 
mobilizing Nordic scientific and tech-
nological expertise to create a more 
sustainable society.

The Gothenburg Air and Climate Net-
work (GAC) seeks to coordinate and 
strengthen atmospheric and climate 
research resources and activities in west-
ern Sweden. With private, public, and 
academic research partners we strive to 
further understanding, awareness, and 
educational opportunities.

The Swedish National Committee for 
Global Environmental Change aim to 
promote research and education within 
the field of global environmental change 
and sustainability. Furthermore, the 
committee functions as an advisor to 
the educational system and works as an 
expert body for the Royal Academy of 
Sciences.

Together, we join forces to promote inno-
vative solutions to meet the challenge of 
air pollution and improve air quality for 
all people. We are doing this by creating 
this report and coming together at the 
Solutions Initiative Forum (SIF) Air on 
28 August 2019, in Gothenburg, Sweden. 
SIF Air is an action-oriented event where 
entrepreneurs, innovators, investors, 
businesses, civil society, policy makers 
and academia come together to identify 
and promote solutions to challenges con-
nected to air pollution.

List of abbreviations

AQI  Air Quality Index

BC  Black Carbon

BTC  Biomass Fired TopCycle

CH
4  

Methane

CO  Carbon Monoxide

CO
2
  Carbon Dioxide

EU  European Union

H
2
SO

4
  Sulfuric Acid

HVAC  Heating, Ventilation and Air Conditioning

HVO  Hydrotreated vegetable oil

IPCC  Intergovernmental Panel on Climate Change

KTH  Royal Institute of Technology

N
2
O  Nitrous oxide (laughing gas)

NH
3
  Ammonia

NH
4

+  Ammonium

NO
3

-  Nitrate

(NH
4
)
2
SO

4
  Ammonium Sulfate

NOx  Nitrogen Oxides

O
3
  Ozone

OECD  The Organization for Economic Co-operation and Development

PAH  Polycyclic Aromatic Hydrocarbon compounds

PM  Particulate matter

SDG  Sustainable Development Goal

SDSN  Sustainable Development Solutions Network

SO
2
  Sulfur Dioxide

SOx  Sulfur Oxides

TNC  Transportation network company

VOC  Volatile Organic Compound

WHO  World Health Organization

WWF  World Wildlife Fund
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Advisory Panel
All the solutions presented in this report have 
gone through a self-assessment of their impact 
on the Sustainable Development Goals (SDGs) 
– a so-called SDG Impact Assessment. This has 
been done using the SDG Impact Assessment 
Tool launched by the Gothenburg Centre for 
Sustainable Development and SDSN Northern 
Europe. The Advisory Panel performed a 
review of the submissions and gave feedback 
to the solution owners regarding the content 
of their self-assessments. The overall SDG 
Impact Assessment process focused on learning 
about the SDGs, especially learning to reflect 
holistically about the potential effects of the 
solutions on all the SDGs. The Advisory Panel 
consisted of:

Johan Boman

Johan Boman is a Professor in Atmospheric Science at the Department 

of Chemistry and Molecular Biology, at the University of Gothenburg. 

His research focuses on trace elements in atmospheric particles, which 

he uses to understand pollution levels and sources for air pollutants. 

His wide-ranging work is primarily conducted in urban areas in low- 

and middle-income countries. He also teaches with an orientation 

towards aerosol science and sustainable development.

Birgitta Evengård

Birgitta Evengård is a Professor in Infectious Diseases, Department of 

Clinical Microbiology, at Umeå University, and senior consultant at the 

Clinic Infectious diseases, Umeå University hospital. Birgitta is Principal 

Investigator for the Nordic Center of Excellence Responsible Develop-

ment in the North, funded by Nordforsk from 2016 to 2021.

Maria Svane

Dr. Maria Svane is a Project Coordinator at the Gothenburg Centre for 

Sustainable Development. She has a Ph.D. in Physical Chemistry with 

emphasis on Atmospheric Science from the University of Gothenburg. 

She is a team member of the SDSN Northern Europe’s secretariat, with 

a focus on sustainability, innovation and multidisciplinary interactions. 

She is also the coordinator for a national center for Swedish drinking 

water research.

Martin Eriksson 

Dr. Martin Eriksson is the Network Manager of the Sustainable Devel-

opment Solutions Network (SDSN) Northern Europe, at the Gothenburg 

Centre for Sustainable Development. Martin has a Ph.D. in Environmen-

tal Sciences from the University of Gothenburg and performs research 

at Chalmers University of Technology on effects of toxic pollutants 

and on more general questions of sustainable development. He has 

also helped to develop the SDG Impact Assessment Tool, used in this 

report. 

Erik S. Thomson

Dr. Erik S. Thomson is a Senior Lecturer at the University of Gothen-

burg in the Department of Chemistry and Molecular Biology and is 

a Docent in Atmospheric Science.  His research focuses on how the 

fundamental physics and chemistry of atmospheric particle surfaces 

affect clouds and climate scale processes. Erik is a coordinator for the 

Gothenburg Air and Climate Network, and the deputy coordinator of 

the ClimBEco graduate research school. 

Johan Mellqvist

Johan Mellqvist is a Professor in optical remote sensing at the Depart-

ment of Space, Earth and Environment at the Chalmers University of 

Technology. He focuses his research on the development of spectro-

scopic optical methods and this includes estimating trends of various 

gaseous species in the large-scale atmosphere to working with air 

quality issues with particular focus on mapping and quantifying fugitive 

emissions of gases from industries and to control ship emissions. 

Hans-Christen Hansson

Hans-Christen Hansson is a Professor in Air Pollution at Stockholm Uni-

versity, and has focused on investigating the life cycle of atmospheric 

particles and their effect on air quality and climate. He has acted as 

advisor to the Swedish EPA and participated in international expert 

groups. Hans-Christen is a member of the National Committee on 

Global Environmental Change and Editor-in-Chief for the open access 

peer-reviewed international journal TELLUS B.

Bertil Forsberg

Bertil Forsberg is a Professor in Environmental Medicine and head of 

the Section of Sustainable Health at Umeå University, where he estab-

lished research on e.g. air pollution, climate change and health impact 

assessments of environmental changes. He has been a partner and 

coordinator of many European and Swedish research projects, a tem-

poral advisor at WHO and is one of the experts behind the WHO Air 

Quality Guidelines and several other WHO reports on air pollution.

The SDG Impact Assessment Tool is free and 
available online for anyone to use.  
To access the web tool, go to  
www.sdgimpactassessmenttool.org and 
create a user account.
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The challenge

From Knowledge to Action for
the Sustainable Development Goals

Air Solutions Report SDSN NESDSN NE 8 9



Reduce air pollution 
to improve air quality
This report aims to describe the sustainability 
challenges of air pollution and present some 
solutions to these challenges from Northern 
Europe. The report provides a holistic visualiza-
tion of how these solutions impact all the SDGs. 
But before we focus on solutions, let us get to 
know a bit more about the challenge of improv-
ing air quality.

The challenge

Air pollution is defined as what human 
activities add to the atmosphere and our 
surrounding air. When we burn fuels 
for heating, cooking and transport, air 
pollutants are released into the air. Air 
pollution is also closely connected to cli-
mate change, and many air pollutants are 
co-emitted with CO2, or are themselves 
greenhouse gases that affect the global cli-
mate. The WHO has identified particulate 
matter (PM), ozone, nitrogen dioxide and 
sulfur dioxide as the major air pollutants 
for which there are strong evidence of 
health effects1. 

The WHO has pinpointed air pollution as 
one of the most serious threats to health 
worldwide and to represent the single 
largest environmental risk to human 
health2. An estimated 8 million people die 
every year due to air pollution and more 
than 90% of the world’s population lives 
in areas where the WHO guideline values 
for air pollution are exceeded3. In addi-
tion, air pollution causes damage to brain 
tissue in young children4 and 0.6 million 
children die prematurely every year from 
air pollution5. An estimated 17 million 
babies under one-year-old live in areas 
where air pollution is six times higher 
than safe limits4. Although the Nordic 

countries have quite good air quality com-
pared to many other parts of the world, 
8000–11,000 premature deaths occur due 
to exposure to small particles (PM2.5) and 
almost 1000 deaths occur due to ground-
level ozone exposure in these countries 
every year6. 

The Intergovernmental Panel on Climate 
Change (IPCC), estimated that approxi-
mately 3 billion people are still depending 
on traditional solid fuels for cooking and 
heating7, and the WHO attributes 3.8 mil-
lion deaths to indoor smoke annually3. 
Thus, providing global access to modern-
ized energy technologies is an important 
pathway towards sustainability. 

Air pollution is also a major threat to our 
ecosystems. It has, for example, been 
estimated that 61% of the European 
ecosystems are exposed to air pollution 
that exceeds the over-fertilization limits. 
Such over-fertilization alters natural bio-
diversity and can give oxygen deficiency 
in lakes and coastal sea areas. It is also 
estimated that 80% of European agricul-
tural areas are exposed to ozone levels 
that exceed the standards for protection 
of vegetation8. 

The impacts of air pollution have severe 
implications for many of the SDGs. It 
has direct negative impacts on SDGs 
13: Climate Action, 3: Good Health and 
Well-being and 15: Life on Land. It also 
affects the water-related SDGs 14: Life 
Below Water and 6: Clean Water and 
Sanitation negatively by contamination, 
over-fertilization and acidification. 

Furthermore, air pollution is specifically 
addressed in, or highly relevant for, SDGs 
7: Affordable and Clean Energy, 8: Decent 
Work and Economic Growth, 11: Sus-
tainable Cities and Communities, and 12: 
Responsible Consumption and Production. 
As the SDGs are interlinked, air pollution 
will also have indirect impacts on other 
SDGs. For example, because air pollu-
tion can reduce the production of crops, 
SDG 2: Zero Hunger may be negatively 
affected. Indoor air pollution primarily 
impacts women and their children in low- 
and middle-income countries, which has 
implications for SDGs 10: Reduced Inequal-
ities and 5: Gender Equality. 

Sources of air pollution 

Ever since humans began indoor cooking 
over open fires, air pollution has been a 
problem. Among the first actions taken 
was to engineer inside spaces to lead 

smoke out-of-doors, pushing indoor pol-
lution to the outside environment. Later 
humans centralized and amplified energy 
generation and industrial and transport 
activities. Thereby the amount of emitted 
pollutants increased and began dispersing 
at global scales. This dispersion means 
that human health and ecosystems far 
from the sources can be affected and also 
highlights the need for reduced primary 
emissions and mitigation that targets the 
sources.

Combustion or burning has been and 
remains the primary source of air pol-
lution at both local and global scales. 
Combustion includes everything from 
open fires and small cooking stoves, to 
power stations and engines in cars and 
trucks.

In the European Union (EU), industry, 
power and heat generation are the dom-
inant sources of particles and are also 
major sources of gases like sulfur oxides 
(SOx), nitrogen oxides (NOx) and volatile 
organic compounds (VOCs). 

Transportation using combustion engines 
also emits SOx and NOx, organic gases, 
soot and organic particles. Road dust and 
residues from brakes and tires notably 

On a global scale, the major sources of air 

pollution are: 

• Heating of households, industry and other 

housing

• Cooking

• Transportation 

• Power generating industry 

• Small and large scale high-temperature 

industries 

• Agriculture

From Knowledge to Action for
the Sustainable Development Goals

Air Solutions Report SDSN NESDSN NE 10 11



impacts on our air.

What are the potential effects on 
people, ecosystems, and prosperity if 
we do not solve this challenge?

The implications of air pollution on 
human health, prosperity and ecosystems 
cannot be overstated. In 2015, the WHO 
and OECD estimated that, in Europe alone, 
the economic cost of premature death 
and disability from air pollution is close 
to USD 1.6 trillion10. In the Nordic coun-
tries, the external costs related to health 
effects from air pollution amounts to 8–13 
billion Euros per year4. According to the 
United Nations Economic Commission for 
Europe11, air pollution affects prosperity 
and economies in several ways:
• It costs human lives.
• It reduces people’s ability to work.
• It affects vital products like food.
• It damages cultural and historical  

monuments.
• It reduces the ability of ecosystems to      

perform functions societies need.
• It costs money in remediation or  

restoration.

Ambient and household air pollution 
from combustion are globally among the 
leading factors behind premature deaths 
and morbidity. Exposure to small particles 
in the air has been associated with a long 
list of adverse health effects, from preg-
nancy complications and preterm birth, 
respiratory illness and reduction in lung 
function among children, to increased 
dementia risk, premature aging, and 

contribute to air pollution from transpor-
tation and can even dominate pollutant 
measurements in urban areas. In the EU, 
transportation alone is responsible for 
more than half of all NOx emissions and 
contributes significantly (around 10% or 
more) to the total emissions of other pol-
lutants. Although most types of transport 
in Europe have reduced emissions of air 
pollutants since 1990, the NOx emissions 
from international aviation and shipping 
have actually increased9. Ships that are 
using crude oil residues as fuel while 
berthed in harbors can be large contrib-
utors to poor air quality in cities. The 
cruder the fuel, the more it pollutes.

Agriculture is a major source of ammonia 
and methane. Emissions of ammonia con-
tribute to the formation of particles, while 
methane emissions contribute to ozone 
formation. Furthermore, it is common to 
burn agricultural waste, which is another 
source of air pollution from this sector. 

Endless additional sources exist. Some are 
human (e.g. waste burning, mining, etc.) 
and others are natural (e.g. volcanic erup-
tions, dust storms, etc.), but all contribute 
with gases and particles to the atmos-
phere. Once released, gases and particles 
can mix and react with themselves and 
also with the major natural emissions 
that come from sea spray, dessert dusts, 
plants, and natural fires. The ultimate 
outcomes are difficult to predict but these 
challenges simply motivate adopting sus-
tainable approaches to minimize negative 

8 -13 billion €
In the Nordic countries, the external costs 

related to health effects from air pollution 

amounts to 8–13 billion Euros per year.

shortening of life expectancy. During 
recent years, the evidence on metabolic 
effects and effects on psychiatric illness 
have increased. Furthermore, many of 
these effects are linked, for example chil-
dren born preterm more often have small 
lungs and develop lung diseases such as 
asthma. Poor lung function is also associ-
ated with worse health in adult life. 
Air pollution is connected to increased 
incidence and mortality of common car-
diovascular diseases, such as myocardial 
infarction and stroke. The health impacts 
of air pollution have never been overes-
timated and those guidelines and limits 
previously seen as “safe” do not necessar-
ily eliminate adverse effects.

Air pollution also damages vegetation 
and ecosystems. It leads to several impor-
tant environmental impacts. It directly 
affects vegetation, fauna, the quality of 
water and soil, as well as the ecosystem 
services they support. The most harmful 
air pollutants in terms of damage to eco-
systems are ozone, ammonia and NOx. 
Ozone damages crops, forests and other 
vegetation by impairing growth and neg-
atively affects biodiversity. In central and 
southern Europe, many grasslands are 
threatened by the current ozone levels8. 
Ammonia and nitrogen oxides negatively 
affect soils, fresh and marine waters due 
to acidification and over-fertilization. 
Thereby, life on land and life in water are 
disturbed and biodiversity is threatened. 
The over-fertilization in aquatic ecosys-
tems can give oxygen-depleted zones, 

so-called dead bottoms, where no animals, 
algae or seagrass species can live. In the 
Baltic Sea, the area of such zones is now 
larger than the surface area of Denmark12.  
 
Policy and regulations 

Currently, there are no legally binding 
global limits or standards for air pollut-
ants. Air pollutants that are released in 
one region are transported by the atmos-
phere and can contribute to or result in 
poor air quality elsewhere. Therefore, the 
WHO has established guidelines that can 
be applied wherever regional or national 
standards are missing. These guidelines 
recommend limits of tens of micrograms 
per cubic meter for most of the pollutants. 

Although there is no global regulation 
for air pollutants, national regulations do 
exist. In the USA, for example, air quality 
is regulated through the Clean Air Act, 
and in the EU it is regulated according to 
the Air Quality Framework Directive. A 
common tool to assess air quality is the 
Air Quality Index (AQI). There are differ-
ent AQIs in different parts of the world, 
but they all use ambient concentrations 
of major air pollutants (e.g. PM, ground 
level ozone, SO2, NO2 and carbon monox-
ide [CO]) and compare them to air quality 
standards, i.e. the limits that should not 
pose a risk to human health. The calcula-
tions of the indices can differ, but they are 
all used to visualize air quality. AQIs are 
commonly used by regulatory bodies to 
report air quality to the general public. 

10
The WHO guideline limits for most air  

pollutants is 10 µg/m3.

µg/m3 
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Measurements and modelling  

Measurements are crucial to assess air 
quality, understand the origin of air pollu-
tion, locate specific emissions and control 
how abatement techniques and societal 
behavior affect emissions. Measurements 
should be accurate, reliable and cost-ef-
fective in order to enable communities 
to assess their air situation and allow 
societies to initiate actions to combat air 
pollution. 
 
Air quality measurements can be done 
with expensive high-precision research 
instruments, using satellite data, or with 
low-cost sensors. Many cities operate 
networks of air quality stations with rela-
tively expensive equipment, and therefore 
the stations are often sparsely placed 
at strategic locations. Some regional air 
quality networks are operated by national 
authorities. In developing countries, such 
expensive equipment and networks are 
often lacking or non-existent. Satellite 
data has improved the spatial resolution 
for some air pollutants and enabled 
detailed comparisons with air quality 
models and data from various air quality 
networks on the ground.
 
The rapid development of electronics 
and computers has resulted in a growing 
number of smaller air quality sensors. 
They are compact and low cost, compared 
to traditional research and monitoring 
equipment, and can report in real time. 
Sensors are available for particles and 
some gaseous pollutants, with varying 
degrees of quality. This development has 
enabled citizens to perform air quality 

measurements, which has generated 
pollution data from more locations. This 
has, in turn, spurred intensive activity by 
regulating authorities as the quality of the 
data delivered by the sensors is crucial 
to enforce national air quality standards. 
Another consequence is an increasing 
interest in air quality among citizens, 
which could lead to an increased pressure 
to further develop current air quality 
regulations to become more protective for 
humans and ecosystems.
 
Air quality models have been developed 
to obtain comprehensive descriptions of 
air pollution on different scales, urban to 
global, and how it depends on different 
activities and emissions. Models are based 
on primary emission data, meteorology, 
and atmospheric chemistry and physics, 
and compute three dimensional (3D) 
descriptions of air pollutant concentra-
tions in a city, a region or over the whole 
globe. Modelling is crucial to understand 
how emissions in different climates and 
physical surroundings affect humans, eco-
systems and the climate. Such models are 
regularly evaluated by comparisons with 
measurements. Air quality models and 
measurements are used by most author-
ities or agencies to monitor air pollution, 
in urban planning and to estimate the effi-
ciency of various abatement measures.
 
Solutions to the challenge 
Air pollution is a largely preventable 
problem, yet one without a singular 
solution. The simple view is that the 
overwhelming majority of air quality 

Oslo has had the worst air quality of all cities in the Nordics, but in 2018 the city 

adopted a revised action plan for better air quality. The action plan contains over 40 

points for immediate actions to mitigate high levels of air pollution, as well as general 

measures for better long-term air quality. These include, for example, environmental 

differentiation of vehicles, onshore power in the port of Oslo to avoid emissions from 

berthed ships, reducing emissions from construction sites, and measures to reduce  

emissions from wood burning14. 

problems are caused by or linked to the 
combustion processes that drive the 
modern world. A transition away from 
the use of traditional biomass to more 
efficient combustion of solid fuels reduces 
air pollutant emissions, such as SO2, NOx, 
CO, and black carbon (BC), can result in 
large health benefits. According to WHO, 
achieving SDG 7: Affordable and Clean 
Energy could prevent millions of deaths 
and improve the health and well-being of 
the billions of people relying on polluting 
technologies and fuels for cooking, heat-
ing and lighting13.

Of course, the burning of fossil fuels 
is also a major contributor to climate 
change, and thus by addressing air 
pollution, we can also hopefully affect 
a positive climate response. Air is trans-
ported and transformed regardless of 
human boundaries or geographic obsta-
cles and thus air pollution regulations 
should be internationally coordinated.

The fact is that air quality can only be 
comprehensively improved with the 
implementation of good practices across 
human societies. The solutions presented 
in this report represent a selection of 
ideas that can help to improve air quality, 
a resource that should be open and equi-
table for all people. Some of the solutions 
highlight opportunities to use the emerg-
ing landscape of a sharing economy and 
accompanying behavioral changes.  
Additionally, we must consider how we 
produce and use our energy. Much of the 
poor air quality in the heavily urbanized 
world comes from the substantial trans-

portation needs in the modern world. 
Solutions that address how we reduce, 
optimize and electrify transportation 
are needed. Combined with centralized 
renewable energy sources, emissions 
may be significantly decreased across the 
board. 

A significant area of air quality concern 
that is not directly related to combustion 
are emissions of nitrogen species from 
fertilization in agriculture. In addition to 
producing air pollution, fertilization have 
significantly impacted the global nitro-
gen cycle since the advent of industrial 
agriculture, and has negatively impacted 
terrestrial and aquatic ecosystems. Some 
solutions in this report aims to reduce 
such emissions from agriculture. 

The UN Special Rapporteur on Human 
Rights has identified clean air and a 
healthy environment as basic rights that 
require efforts by political and social 
actors. Thus, strong standards and prac-
tices must be established and include 
enforceable regulatory constraints. The 
evolving quality of human efforts must 
be monitored and assessed for impacts 
on human health and ecosystems. In 
short, every available solution must be 
leveraged to return to a world of air (eq-)
quality!     

This chapter was authored jointly by the 
members of the advisory panel.
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Nordic solutions for 
clean air
This report presents 20 solutions that originates 
from the Nordic countries and reduce air pollution 
from various sources. The aim is to highlight these 
solutions and provide a holistic visualization of how 
they impact all the SDGs. The report does not intend 
to be comprehensive, but rather reflect the wide 
spectrum of available solutions.

Selection criteria

The solutions have been selected based 
on six criteria. The presented solutions 
should:
1. Address challenges involved in achiev-

ing improved air quality.
2. Together give a broad overview of 

examples of innovative Nordic solu-
tions from various sectors. 

3. Be readily available and have overcome 
initial barriers.

4. Be transformative, i.e., the solutions 
should have the potential to move soci-
ety toward sustainability.

5. Be holistic, i.e., the solutions should 
address all SDGs in an SDG Impact 
Assessment.

6. Be scalable: the solutions must have the 
potential to perform well after expand-
ing in scope, size, and/or geographically.

SDSN Northern Europe launched an Open 
Call for anyone to send in recommen-
dations and apply to be part of the Air 
Solutions Report and the SIF Air event. In 
addition, many other information chan-
nels have been used to identify potential 
solutions. These include, for example, 
searching various databases and web 
pages, contacting innovation offices in 
Northern Europe as well as getting advice 

from the Advisory Panel and other profes-
sionals in the field.  

The process of identifying and selecting 
the 20 solutions has been supported by 
the Gothenburg Air and Climate Net-
work, the Environment Committee of 
the Royal Swedish Academy of Sciences 
and Miljöbron in Gothenburg. Miljöbron 
mediated the internships of Irene Blom-
qvist and Usva Salvi. Irene and Usva have 
been instrumental in the identification, 
selection, and communication with the 
solutions. We thank them both for their 
important contributions to produce this 
report and arrange SIF Air. 

SDG Impact Assessment

As part of a learning process, the solution 
owners have gone through a self-assess-
ment of the impact of their solutions 
on the Sustainable Development Goals 
(SDGs), using the SDG Impact Assessment 
Tool (sdgimpactassessmenttool.org). In 
the following step, the Advisory Panel 
has provided feedback on the submitted 
SDG impact self-assessments. The sections 
in this report that concern solutions are 
based on the replies received from the 
solution owners in the self-assessment, 
and the review process.

The categorization of impacts in the SDG 
Impact Assessment was:
• Positive direct impact
• Positive indirect impact
• No impact
• Negative indirect impact
• Negative direct impact
• Don’t know – More knowledge needed

The SDG Impact Assessment is a learning 
process and the solutions should not pri-
marily be judged based on their negative 
impact. We see negative impacts as possi-
bilities to identify areas of improvement. 
For some SDGs, knowledge gaps - the 
categorization “Don’t know - More Knowl-
edge needed” - have been identified. Such 
knowledge gaps highlight the need for 
more research and dissemination of sci-
entific knowledge on which actions can 
be based.

In the following, each solution is pre-
sented in a separate section containing a 
description of the solution, how it relates 
to the SDGs, including a figure summariz-
ing the impacts on the SDG, and what the 
solution owner sees as the next steps in 
scaling up the solution.  

The 17 Sustainable Development Goals (SDGs) of the 2030 Agenda for Sustainable Develop-

ment apply to us all and aim to end all forms of poverty, fight inequalities and tackle climate 

change, while ensuring that no one is left behind. For more information about the 17 SDGs, visit 

sustainabledevelopment.un.org/sdgs 
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Atmonia

Place of implementation: Primarily berry farms in the EU  

and the USA.

Partners involved: University of Iceland, Innovation Center 

Iceland and Grein Research. 

Find out more at: www.atmonia.com 

Solution

Atmonia is an on-farm, zero carbon 
fertilizer production system, producing 
nitrogen fertilizer from only air, water 
and renewable electricity. The aque-
ous, low concentration fertilizer is then 
directly applied to the crop through an 
irrigation or fertigation system. Atmonia’s 
technology is based on an electrochem-
ical process that uses novel, patented 
catalysts for nitrogen reduction in water 
at ambient temperature and pressure. 
The process’ simplicity makes it suitable 
for on farm use and is highly applicable 
with local renewable and intermittent 
electricity sources such as solar or wind. 
Instead of the traditional methods (e.g. the 
Haber Boch process), which requires large 
industry scale to be economical (usually in 
the range of millions tons/year), the Atmo-
nia system makes it possible to produce 
nitrogen fertilizer at a smaller scale on 
the farm. The catalysts (i.e. the activating 
substances) used in the reaction are fur-
thermore cheap and abundant, and the 
machinery relatively simple. The system 
can be economical, even at the small scale 
proposed.

Sustainable Development Goals

Fertilizers are one of the simplest and 
cheapest tools to increase the yield of 
crops. Large-scale fertilizer production is 

energy demanding and can be polluting, 
which is not sustainable. The Atmonia 
solution only use air, water and elec-
tricity as inputs to produce fertilizer in 
a water solution. The costs of making 
fertilizer is, minimal and the inputs can 
be sourced locally. Moreover, the solution 
enables farmers to have secure access 
to fertilizers and provides stability and 
predictability in the fertilizer costs for 
farmers. Having access to fertilizers, 
poor farmers and their community can 
increase the food production and their 
revenues. Hence, Atmonia can have a 
direct positive impact on SDG 2: Zero 
Hunger and an indirect positive impact on 
1: No poverty. 
 
Atmonia minimizes transportation and 
the need for extensive infrastructure 
around fertilizer production. Hence, it has 
a positive impact on SDG 9: Industry, Inno-
vation and Infrastructure.  

By applying the low concentration fer-
tilizer frequently, the plants take up 
more of the nutrients. This minimize the 
nutrient leaching to the groundwater and 
surrounding freshwaters, which will have 
positive impacts on SDGs 6: Clean Water 
and Sanitation, 14: Life Below Water and 
15: Life on Land.  

The Atmonia system fits perfectly to use 
with renewable energy sources, such as 
solar or wind. The system can easily be 
turned on/off without added costs, so it is 
possible to run the process only when the 
electricity is available. This have positive 
impacts on SDG 7: Affordable and Clean 
Energy. 

Furthermore, no greenhouse gases are 
emitted in the process, and as Atmonia 
can replace conventional fertilizer pro-
duction, which emits large quantities of 
CO2, there is an indirect positive impact 
on SDG 13: Climate Action. 
 
Next steps

Atmonia’s product is still in development. 
Assessing the SDGs will be a central aspect 

of the development process and in the 
decision-making in our company. In addi-
tion, the SDGs will be taken into account 
in the process of the implementation and 
use of the product.

The solution’s impact 
on the 17 SDGs,  
according to the out-
come from the SDG 
impact self-assessment 
and the review process.

No impact

More knowledge needed

Indirect negative

Direct negative

Direct positive

Indirect positive
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Solution

BioCover A/S produces the SyreN system, 
which is a mobile acidification system that 
stabilize the nitrogen content in manure 
slurries. The acidification transforms 
ammonia to ammonium in the manure 
slurry and thereby reduce the evapora-
tion of ammonia to air, at the same time 
as the nutrient content in the manure is 
improved. The acid is stored in the front 
of the tractor in a tank that is contained in 
a collision proofed cage. When the slurry 
tank applies slurry to the field, the system 
applies sulfuric acid into the stream of 
slurry and lowers the pH. Just before 
the slurry reach the soil, the pH is meas-
ured by the system and all data from the 
system is sent to a server, as documenta-
tion for the acidification and fertilization 
on the field. The advantage of adding the 
acid to the slurry during the application is 
that the acid consumption is minimised.  
 
Sustainable Development Goals
Manure produced in agriculture release 
ammonia to the air, which can react 
with SOx or NOx, and contribute to the 
formation of particles. The BioCover 
solution SyreN is transforming ammonia 
to ammonium, which is not evaporating 
to the air, thereby reducing ammonia 
emissions to the air and the production of 
particles. This practice is recommended 
in the Framework code for good agri-

cultural practice for reducing ammonia 
emissions, by the UN Economic Commis-
sion of Europe. As ammonia and particles 
can have significant effects on human 
health, the SyreN system has a direct pos-
itive impact on SDG 3: Good Health and 
Well-being. 

Nutrients are important for agricultural 
production, but excess nutrients can leak 
into water streams and oceans and create 
over-fertilization and oxygen depletion. 
This can result in massive adverse effects 
and disrupt these ecosystems. The SyreN 
system is designed to increase the nutri-
ent value in the slurry, which means that 
less slurry needs to be spread out. If the 
distribution of slurry is carefully con-
trolled, this reduces the nutrient pollution 
in watercourses, rivers and oceans and, 
in the long run, also in the ground water. 
Therefore, the system has a positive 
impact on SDGs 6: Clean Water and San-
itation, 14: Life Below Water and 15: Life 
on Land. 
 
The fertilizer industry uses a lot of energy 
and fossil fuels when nitrate fertilizer is 
produced. By improving the quality of the 
farmers own fertilizer, he or she can buy 
less industrially-produced fertilizer. This 
gives positive impacts on SDG 7: Afforda-
ble and Clean Energy. 

Compared to traditional practices, the 
use of the SyreN system produce less N2O, 
which is a greenhouse gas, and hence the 
solution will have a positive impact on 
SDG 13: Climate Action. The product also 
contributes to SDG 12: Responsible Con-
sumption and Production by sustainable 
production patterns in agriculture. 
 
Next steps

BioCover is currently researching how to 
reduce about 20% of agriculture’s climate 
gasses profitably, how to further increase 
the utilization of slurry in the field and 
reducing the uncertainty in getting 
enough fertilizer to the plants, so only the 
needed amount is applied. Before regula-
tory bodies implement legal frameworks 
in favour of this technology, the system 
cannot compete with status quo. How-

ever, in Germany the farmers are also 
moving towards acidification of slurry. 
With a market size of 30% of all European 
slurry, the market is about 11 times larger 
than that of Denmark. Therefore, Bio-
Cover is looking for financing to scale up 
the production for the German market. 

BioCover A/S

Place of implementation: The solution is in 7 countries 

around the Baltic sea and has 135 systems mainly running 

in Denmark. 

Partners involved: Developed by BioCover A/S, in collabo-

ration with Aarhus university, DCU, SEGES, Kiel University, 

Luneburg university, the Swedish University of Agricultural 

Sciences Lysekil, and others. 

Find out more at: www.biocover.dk

The solution’s impact 
on the 17 SDGs,  
according to the out-
come from the SDG 
impact self-assessment 
and the review process.

No impact

More knowledge needed

Indirect negative

Direct negative

Direct positive

Indirect positive
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Solution

Daphne Technology SA is developing a 
NanoScrubber, which is an exhaust gas 
cleaning system for marine engines and 
boilers. It is a catalyst-free scrubber tech-
nology, based on nanotechnology and 
plasma science, to help the petrochemical, 
power and transportation industries to 
reduce air emissions. The chemistry of 
the technology is the same as in Electron 
Beam Flue Gas Treatment, but in this solu-
tion, it is miniaturized. Free radicals react 
with SO2 and NO and form acids. Ammo-
nia is added, and ammonium sulfate is 
formed, which in its particulate form can 
be used as fertilizer. Hence, the Nano-
Scrubber transforms air pollutants into 
a valuable by-product. The technology is 
currently being industrialized in collabo-
ration with a leading European shipping 
company and is expected to reach the 
market in 2020. 
 
Sustainable Development Goals
Over 90% of global trade is carried by 
shipping. Maritime transport emits 
around 1000 million tonnes of CO2, 15 
million tonnes of SOx, and 25 million 
tonnes of NOx annually, being responsible 
for 2.5% of global greenhouse gas emis-
sions and 8% of global PM mortality. The 
NanoScrubber can reduce SOx emissions 
by 99.3% and NOx emissions by 85%. If 
all container ships were to use the tech-

nology, 10,500 tonnes of SOx emissions 
and 3.75 million tonnes of NOx emissions 
could be saved globally.

Shipping is the vehicle for global trade 
and a foundation on which global eco-
nomic growth is standing. This solution 
is giving shipping lower emissions yet 
staying competitive and thus, contribut-
ing to SDG 8: Decent Work and Economic 
Growth.

Compared to competing scrubber tech-
nologies it does not have any emissions of 
effluent water going into the sea, which 
has a positive contribution to SDG 14: Life 
Below Water and potentially also to SDG 
6: Clean Water and Sanitation by reducing 
pollution and minimizing the release of 
hazardous chemicals. 

Furthermore, this technology indirectly 
promotes SDG 7: Affordable and Clean 
Energy by enabling cleaner fossil fuel 
energy to ships. This technology has 
an indirect negative impact to climate 
change in the short perspective, as it is 
not reducing the CO2 emissions. However, 
it is important to understand that we see 
this as a bridging technology. It reduces 
other directly harmful emissions from a 
shipping sector, which is one of the tech-
nically most difficult to transform to fossil 

Daphne Technology  
SA

Place of implementation: The solution is currently under 

development in Sweden and Switzerland. The first prototype 

testing is intended to take place in Gothenburg, Sweden 

2020. Further implementation will be on ships worldwide.

Partners involved: The NanoScrubber was developed with 

support from the Swiss Plasma Center and the European 

Organization for Nuclear Research (CERN). 

Find out more at: www.daphnetechnology.com

The solution’s impact 
on the 17 SDGs,  
according to the out-
come from the SDG 
impact self-assessment 
and the review process.

No impact

More knowledge needed

Indirect negative

Direct negative

Direct positive

Indirect positive

free, and represents an important step on 
the road to the next generation of fossil 
fuel free ship propulsion. 

Many harbours are close to big cities 
with a strong influence on the cities. The 
capability of cleaning air emissions in 
a cost-effective way is, therefore, very 
important for cities. Thus, this solution 
has direct positive impacts on SDGs 3: 
Good Health and Well-being and 11: Sus-
tainable Cities and Communities.

By reducing the SOx and NOx emissions, 
the technology directly supports SDG 
15: Life on Land, as well as SDGs 14: Life 
Below Water and 6: Clean Water and San-
itation. 

Next steps

There are currently two major technical 
challenges with this solution.
1. The removal of soot and particles that 

needs to be done before the exhaust 
gases enters the NanoScrubber reactor 
chamber.

2. The filtering and separation of the  
fertilizer.

We are currently designing a demonstra-
tor that will show somewhat simplified 
solutions for overcoming these problems, 
but further development will be needed 
before the system can successfully enter 
the market.
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Solution

ElectriCity is an innovative and for-
ward-thinking partnership between the 
city of Gothenburg, the region of Västra 
Götaland, the private sector and academia 
to implement sustainable and electrified 
travel and transport. ElectriCity tests 
and demonstrates new products and ser-
vices that contribute to more attractive 
public transport, transport systems, and 
working machines, which are quiet, safe, 
have lower CO2 emissions and are more 
environmentally friendly than transport 
based on fossil fuels. The partnership 
contributes to new business models for 
sustainable and electrified urban travel 
and transport systems that can be scaled 
up. We believe that electrified urban 
travel and transport will be one of the 
solutions to improve air quality in the 
future.

The Electricity partnership started in 
2013 and the electric bus line 55 started 
running by the summer of 2015. This 
line has three electric buses and seven 
electric hybrid buses supplied by Volvo. 
The batteries are charged at the end stops 
using a process called opportunity charg-
ing. The buses are equipped with a zone 
management system which automatically 
controls the buses’ operation and speed in 
different areas. For example, the system 
ensures that the buses cannot enter the 
indoor bus stop with their diesel engines 

running. In addition, the zone manage-
ment system controls speed limits for the 
buses in the environments shared with 
pedestrians and cyclists. In the electric 
hybrid buses, it is also used to specify the 
zero-emission areas where the buses must 
operate on electricity. 
 
Sustainable Development Goals
Since emissions from traffic is a major 
cause for air pollutants in urban areas, a 
transition to electrified transportation will 
improve the air quality. There are poten-
tial effects on air quality from scaling up 
this solution to larger systems and other 
cities and regions, which, for example, 
will have a direct positive effect on SDG 3: 
Good Health and Well-being. 

The ElectriCity buses themselves are  
65% to 80% more energy efficient than 
diesel buses. The hybrid buses operate 
for around 77% of the time on renewable 
electricity and for the rest of the time on 
renewable fuel (HVO). Thus, ElectriCity is 
also contributing to SDG 7: Affordable and 
Clean Energy.
 
The introduction of ElectriCity buses 
can provide a robust and sustainable 
infrastructure with the potential to be 
transferred to other thematic areas and 
other regions, and therefore is contrib-
uting toward SDG 9: Industry, Innovation 
and Infrastructure.

Sustainable and electrified travel and 
transport is also an important action to 
combat climate change and its impacts. 
Therefore, ElectriCity has direct positive 
impact on SDG 11: Sustainable Cities and 
Communities and SDG 13: Climate Action. 
 
The partnership of Electricity exemplifies 
the benefits from collaboration between 
sectors. We believe that Electricity is an 
effective public, public-private and civil 
society partnership and therefore has a 
direct positive effect on SDG 17: Partner-
ships for the Goals.

Next steps

More knowledge is needed for the use 
of electric buses in developing coun-
tries. For example, the education level 

of electricians for maintenance must be 
strengthened, and the energy production 
must be sustainable. It is also worth to 
note that the mining of minerals for the 
batteries can have adverse health effects 
on the people working with extraction of 
those minerals. This is especially impor-
tant to include in a life cycle assessment 
of the ElectriCity project.

ElectriCity

Place of implementation: Gothenburg, Sweden. 

Partners involved: City of Gothenburg, the region of Västra 

Götaland, Volvo AB, Swedish Energy Agency, Västtrafik, 

Chalmers University of Technology, Lindholmen Science 

Park, Johanneberg Science Park, Ericsson, Älvstranden 

Utveckling, Göteborg Energi, Chalmersfastigheter, Akademi-

ska Hus, Keolis, Transdev and ABB. 

Find out more at: www.electricitygoteborg.se

The solution’s impact 
on the 17 SDGs,  
according to the out-
come from the SDG 
impact self-assessment 
and the review process.

No impact

More knowledge needed

Indirect negative

Direct negative

Direct positive

Indirect positive
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Solution

ForSea operates a sustainable ferry 
service using the latest technology to 
reduce its environmental impact, while 
constantly striving to strengthen regional 
integration in the Öresund region. We 
have introduced electric propulsion on 
two ferries. These ferries charge their 
batteries with “green electricity” from 
non-fossil sources, such as wind, water, 
and sun. This means that there are no air 
emissions from the ferries. A fully auto-
matic laser-controlled robot arm plugs 
electricity into the ferries for charging 
every time they are in port. This means 
5–9 minutes of effective charge for an 
overpass of twenty minutes, which 
ensures that the ferries will continue to 
depart frequently and at the appointed 
time. 

Using and converting energy always 
comes with some environmental impact. 
When converting our two ferries to 
battery propulsion, it was, therefore, 
crucial to understand the entire impact 
that battery propulsion will have on our 
environment – from minerals to scraping, 
from wind to power, from building to 
maintenance. This assessment aims to 
embrace the entire lifecycle of the battery 
conversion. 

Sustainable Development Goals
With battery propelled ships, all 
emissions from diesel engines can be 
eliminated, meaning that no CO2, NOx, 
SOx, Polycyclic Aromatic Hydrocarbon 
Compounds (PAHs) or particles will end 
up in the air. As ForSea only uses elec-
tricity from green sources to charge the 
batteries, we do not generate these emis-
sions somewhere else. As these emissions 
are detrimental to human health, land 
and water ecosystems, and contribute 
to climate change, there is a direct posi-
tive impact on SDGs 3: Good Health and 
Well-being, 13: Climate Action, 14: Life 
Below Water and 15: Life on Land. In addi-
tion, the electric propulsion means that no 
noise is generated from diesel engines. As 
underwater noise is adversely affecting 
marine life, the battery propulsion con-
tributes to the positive impact on SDG 14: 
Life Below Water. 

These emission reductions can also have 
positive impact on SDG 6: Clean Water 
and Sanitation, but mining for the min-
erals used in batteries can have negative 
impacts on water quality in the regions 
where the mining is done. As it is difficult 
to obtain trustworthy information about 
the effects form the mining operations, 
more knowledge is needed to assess some 
of the impacts (e.g. on SDG 12: Responsible 

ForSea

Place of implementation: Helsingborg, Sweden and 

Helsingör, Denmark. 

Partners involved: INEA, turn-key solution by ABB, 

Transportstyrelsen in Sweden and Sjöfartsstyrelsen in 

Denmark and Lloyds Register for approval and assistance. 

Find out more at: www.forsea.se / www.forsea.dk

The solution’s impact 
on the 17 SDGs,  
according to the out-
come from the SDG 
impact self-assessment 
and the review process.

No impact

More knowledge needed

Indirect negative

Direct negative

Direct positive

Indirect positive

Consumption and Production). The use of 
electricity for the propulsion of the ferries 
connecting cities in Sweden and Denmark 
also gives a direct positive impact on SDGs 
7: Affordable and Clean Energy, 9: Industry, 
Innovation and Infrastructure and 11: Sus-
tainable Cities and Communities.   
 
Next steps

The major disadvantage of using bat-
teries today is that the technique is still 
in its cradle and that production and 
reusing/recycling of batteries needs to 
be developed further. The procedures 
for extraction of the raw material needs 
to be more sustainable and the working 
conditions for the miners need to improve 
in many parts of the world. The minerals 
need to be reused and handled respon-

sibly to reach a circular economy and to 
not deplete all-natural resources. It is also 
necessary to improve the handling of the 
batteries once they are exhausted. We 
need to put pressure on our battery sup-
pliers and set specific requirements and 
demands for revisions, visits and other 
actions to follow up on these procedures. 
We are certain that the procedures can 
be developed and controlled so negative 
impacts can be avoided. 
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Solution

Freelway provides tools for scaling sus-
tainable transportation of people and 
goods using already available infrastruc-
ture and transportation resources. The 
Freelway service visualize available seats 
in booked and planed public transport, 
taxis, rental cars, private cars, car pools 
etc. and matches them with requests of 
transportation. By providing solutions 
for sustainable and fair transportation 
for goods in the same way as for trans-
portation of people, empty space in goods 
transportation are visualised and matched 
with needs of goods transportation. 

The Freelway service can also be used to 
strengthen public transport in the coun-
try side, when otherwise hidden seats in 
“Service rides” are made available to the 
community, offering a new mobility solu-
tion for rural areas.

Freelway was used to provide ride sharing 
for visitors during the World champion-
ship of Biathlon in Östersund in March 
2019. It is also used to coordinate trans-
portation of tourists from a nearby train 
station to hotels located in the national 
park of Tiveden in Sweden.
 

Sustainable Development Goals
Together with the company Cityzapnow, 
Freelway runs a ride hailing service for 
women with only female drivers, using 
three wheeled electrical mopeds. It is 
a service for lone women to safely ride 
home at nights. This will promote empow-
erment of women through technology, 
and thus contribute to SDG 5: Gender 
Equality.

The aim of Freelway is to reduce traffic 
and at the same time provide good and 
sustainable transportation service. In the 
case of the national park of Tiveden in 
Sweden, it’s important to reduce traffic 
in the national park and simultaneously 
provide sustainable transportation of the 
tourists. This will promote beneficial and 
sustainable tourism and contribute to SDG 
8: Decent Work and Economic Growth.

As the service can obtain higher fill rates 
in goods transportation, as well as higher 
efficiency in transportation of people, 
it can result in reduced air pollution, 
reduced traffic congestion and fewer traf-
fic accidents. This impacts SDGs 3: Good 
Health and Well-being, 7: Affordable and 
Clean Energy, and 13: Climate Action in a 
direct positive way. 

Freelway

Place of implementation: Orsa, Vingåker, Östersund,  

Norrköping, Västerås, Avesta, and several municipalities in 

Sörmland, Sweden. 

Partners involved: Cityzapnow AB, Dalatrafik, Orsa  

municipality, IVL Swedish Environmental Institute, Länssty-

relsen and Region of Härjedalen-Jämtland, Sterners plåt AB 

Find out more at: www.freelway.com

The solution’s impact 
on the 17 SDGs,  
according to the out-
come from the SDG 
impact self-assessment 
and the review process.

No impact

More knowledge needed

Indirect negative

Direct negative

Direct positive

Indirect positive

By providing affordable and sustainable 
transport systems that can reduce the 
environmental impact of cities, Freelway 
have a positive impact on SDG 11: Sustain-
able Cities and Communities. The services 
also have the potential for positive impact 
on SDG 10: Reduced Inequalities, especially 
in remote areas. Innovation has been 
a strong driver for the development of 
Freelway services, since knowledge shar-
ing is at the core of the business, and it 
positively impacts SDG 9: Industry, Innova-
tion and Infrastructure.
 
Next steps

We believe that the Freelway service 
have a great potential to add value in 
several different areas of transportation 
in developing countries. Currently we, 

unfortunately, lack the necessary network 
connections and economical resources to 
develop and upscale the solution in devel-
oping countries.
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Solution

Green City Ferries focuses on waterborne 
commuting in urban areas as well as on 
inland waterways and archipelagos. We 
provide battery driven high-speed fer-
ries along with supercharging facilities. 
Customers can buy or rent ferries and 
charging stations. Green City Ferries also 
operate our own ferries. We have ferries 
in two sizes: 20 m and 24 m and they can 
carry 80 and 147 passengers, respectively. 

We use so-called Air Supported Vessels, 
which mean that they create an air cush-
ion under the vessel and thereby reduce 
the water resistance by 40%. This means 
that less power is needed to propel the 
ferries. It also means that they produce 
very little wake wash, which is important 
in narrow water areas. Being energy 
efficient, the ferries can carry enough bat-
teries to go from suburbs to city centres 
at 25–30 knots. Currently, the maximum 
range is 15 nautical miles. The charging 
station is land-based or integrated into 
a pontoon from which passengers can 
get on and off, and the batteries can be 
recharged in 10–15 minutes. 

This solution can be an alternative to com-
muting by car into the city. It could reduce 
traffic congestion and reduce personal 
costs for fuel, congestion fees and parking. 
Simply put, it is faster, greener and nicer. 

Sustainable Development Goals
Waterways in and around cities provide 
a maintenance-free infrastructure. Com-
pared to, for example, asphalt roads, the 
waterways do not need investments, nor 
do they need maintenance that causes 
CO2 and other emissions to air and water. 
Compared to a diesel-driven ferry that 
only use 30–35% of the energy for propul-
sion, and the rest of the energy is lost as 
heat, an electric ferry use about 90% of 
the energy for propulsion. Furthermore, 
the Air Supported Vessel design means 
that our ferries use 40% less energy. In 
total, this means that the Green City Fer-
ries use 70–80% less energy than a diesel 
driven catamaran. Hence, the solution has 
a direct positive impact on SDG 7: Afforda-
ble and Clean Energy.
 
The replacement of diesel engines with 
electric engines results in lowered emis-
sions of CO2, nitrogen and sulphur oxides, 
particles and Polycyclic Aromatic Hydro-
carbon (PAH) compounds. This leads to 
improved air quality, as well as reduced 
contamination, eutrophication and acid-
ification of marine and inland waters, 
with positive impacts on SDGs 3: Good 
Health and Well-being, 6: Clean Water 
and Sanitation, 13: Climate Action and 14: 
Life Below Water. Underwater noise from 
ships is also a problem in the aquatic 
environment. As electric ferries do not 

use a combustion engine they are less 
noisy, which also has a positive impact on 
SDG 14.  

Green City Ferries can provide fast com-
muting and transport on waterways, 
which constitutes a sustainable innova-
tion and infrastructure and could reduce 
traffic congestion in cities. Hence, the 
solution has direct positive impacts on 
SDGs 9: Industry, Innovation and Infra-
structure and 11: Sustainable Cities and 
Communities. 
 
Next steps

The technology is available, and the solu-
tion is economically viable, but there is 
lack of regulations that favour this kind 
of solution. Regulations and political deci-

sion-making for air pollution emissions 
are needed for Green City Ferries to fur-
ther scale up.

Green City Ferries

Place of implementation: Stockholm, Sweden. 

Partners involved: TBS Shipyard AB that provides the ves-

sels, Callenberg AB that provides the charging station and

Echandia Marine that provides the electric driveline. 

Find out more at: www.greencityferries.com 

The solution’s impact 
on the 17 SDGs,  
according to the out-
come from the SDG 
impact self-assessment 
and the review process.

No impact

More knowledge needed

Indirect negative

Direct negative

Direct positive

Indirect positive
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Solution

Leapcraft has developed the CPHSense 
service platform for air quality monitor-
ing. It is a fully managed service platform, 
including sensors, calibration, modelling 
software and data cloud service, to moni-
tor, benchmark and analyze a wide range 
pollutants and noise at a fraction of the 
cost of conventional methods. We focus 
on providing real time air pollution alerts 
and recognizing air pollution patterns, 
so that cities can focus on the outcomes 
of their air pollution abatement actions 
rather than technology itself. This solution 
enables both governmental and private 
stakeholders to measure and benchmark 
a wide range of pollutants, particles and 
sound in the environment. As such, it 
promotes citizens’ awareness and engage-
ment about the air quality in their own 
living environment. 

The measurements can be visualized in 
real time and be integrated in smart city 
applications. Hence, it enables impact 
assessments and helps with urban plan-
ning and benchmarking to EU air quality 
standards. We also offer an indoor envi-
ronment monitoring solution.  
 
Sustainable Development Goals
In order to reduce air pollution, the air 
pollution levels must first be quantified. 

High spatial and temporal resolution in 
such measurements enables regulatory 
bodies and companies to take specific 
actions to improve the situation. Although 
Leapcraft does not directly reduce the air 
pollution levels, we provide the basis for 
such specific actions. 

Since information about air pollution 
levels spurs actions to reduce them, Leap-
craft has indirect positive impacts on a 
range of SDGs, most notably SDGs 3: Good 
Health and Well-being, 11: Sustainable 
Cities and Communities and 13: Climate 
Action. 

It might also indirectly promote SDGs 7: 
Affordable and Clean Energy, 8: Decent 
work and Economic Growth, and 9: Indus-
try, Innovation and Infrastructure, since 
people and various stakeholders get 
access to air pollution information and 
can discover solutions and discuss how to 
implement them. 

One area to explore more is connected 
to SDG 10: Reduced Inequalities. If air 
pollution data is made available in all 
countries, then this can promote reduced 
inequalities and prevent the export of air 
pollution by cheap production in other 
countries. On the other hand, if the air 

Leapcraft

Place of implementation: CPHSense by Leapcraft is cur-

rently deployed in Europe in Denmark (Copenhagen, Århus), 

Norway (Lyse - Stavanger), Austria (Graz, Linz), Greece 

(Trikala), Finland (Joensuu, Helsinki), UK (London), Germany 

(Wolfsburg), Italy (Milan) and in USA (Las Vegas, San Jose) 

and Mexico (Cancun, Mexico City). 

Partners involved: Leapcraft works directly with cities 

and city councils. We are partners with CISCO (the Kinect 

platform), Philips Lighting, the Danish Technical University, 

Ålborg University, Force Technology and the Norwegian Air 

Quality Institute. 

Find out more at: www.leapcraft.dk

The solution’s impact 
on the 17 SDGs,  
according to the out-
come from the SDG 
impact self-assessment 
and the review process.

No impact

More knowledge needed

Indirect negative

Direct negative

Direct positive

Indirect positive

pollution data is so expensive that it can 
only be obtained by the richer countries 
then this will have a negative impact. 
Hence, the outcome depends on the price 
of the solution and the infrastructure and 
willingness to invest the solution in poor 
countries. This can also give an indirect 
positive impact on SDG 12: Responsible 
Consumption and Production. 
 
Next steps

The steps moving forward for CPHSense 
includes a plan to scale-up the solu-
tion. Some of the key aspects to achieve 
up-scaling are:
1. Remote mass scale calibration of sen-

sors.
2. Adaptation to use different interfaces 

and touch points. 

3. Develop a sales strategy, including ben-
efits for specific vulnerable groups (e.g. 
the elderly, children etc.), and identify 
partners and distribution arrange-
ments.

Air Solutions Report SDSN NESDSN NE 34 35Solutions



Solution

The LoV-IoT project is an innovation 
project that explores the possibilities to 
complement air and water monitoring 
with the use of sensors and Internet of 
Things (IoT). The project has 15 partners 
from public sector, academia and private 
companies, and is coordinated by the 
environmental office of the city of Goth-
enburg. The special focus is to examine if 
low-cost sensors can be used to improve 
the environmental monitoring of con-
struction sites. The goal is to capture high 
pollutant episodes in real-time and, if 
needed, initiate rapid actions to reduce 
such air pollution. 

The project also explores how low-cost 
sensors can be used to raise awareness on 
air quality issues among citizens. Several 
workshops have been organized where 
citizens have built their own particle sen-
sors. The workshops have revealed the 
importance of access to the official air
quality data. They also revealed the power 
of publishing LoV-IoT sensor data openly 
in real time. Together with Universeum, a 
science center in Gothenburg, LoV-IoT is 
also taking part in the exhibition The Hub. 
This exhibition explores the possibilities 
of how new technology, like IoT, can con-
tribute to a sustainable future.  

Sustainable Development Goals
A focus area of LoV-IoT is to explore how 
real time air pollution monitoring can be 
used as early warnings systems to detect 
episodes of elevated pollution levels from 
constructions sites. This will make it possi-
ble to reduce the impact construction sites 
have on air pollution in cities, which will 
have a positive effect on human health 
and thus, on SDG 3: Good Health and 
Well-being. 

Improved water monitoring can poten-
tially lead to better protection of aquatic 
ecosystems and have positive impact on 
SDGs 6: Clean Water and Sanitation and 
14: Life Below Water. Since the project 
identifies emissions to air and water from 
cities, it contributes to the implemen-
tation of SDG 11: Sustainable Cities and 
Communities. 

Furthermore, the use of low-cost sensors 
and IoT can engage citizens in air and 
water monitoring and increase awareness 
about these issues. LoV-IoT’s engagement 
in the exhibition The Hub promotes edu-
cation and SDG 4: Quality Education by 
integrating environmental issues and IoT 
for teaching at schools. 

Since air pollution and climate are 
strongly linked, improved education and 
awareness about air pollution can lead 
to better knowledge on climate change. 
Hence, LoV-IoT has an indirect positive 
impact on SDG 13: Climate Action.
 
Next steps

There is a need for better and more 
reliable sensors both for air and water 
monitoring. With improved sensor tech-
nology, our solution can become even 
more powerful and further strengthen the 
positive impacts. In order to use this kind 
of data in decision-making, we need both 
improved sensors and support for use of 
these methods in regulations. We need 
to evaluate the work on education and 
awareness done in the project to create 

the most effective communication about 
air pollution. We have already identified a 
need for more knowledge of gender issues 
linked to air pollution.  

To create a powerful solution, we are 
trying to gain insights and knowledge 
from others working with sensors for air 
and water monitoring. During autumn 
2019 we will organize a workshop for 
Nordic cities working with sensors for 
complementing their air quality monitor-
ing. LoV-IoTs solution has been selected 
by IoT Sweden as a project that will be 
“exported” to Chile by the end of 2019. 

LoV-IoT

Place of implementation: Gothenburg, Sweden. 

Partners involved: City of Gothenburg, City of Uppsala, Talk-

Pool, Ericsson, Vinnter, Insplorion, Swedish Hydro Solutions, 

Rent Dagvatten, Centro Mario Molina (Santiago, Chile), RISE 

Swedish Research Institutes, IVL Swedish Environmental 

Institute, Universeum, Hagström consulting. 

Find out more at: www.loviot.se  

The solution’s impact 
on the 17 SDGs,  
according to the out-
come from the SDG 
impact self-assessment 
and the review process.

No impact

More knowledge needed

Indirect negative

Direct negative

Direct positive

Indirect positive
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Solution

Make It Green Solutions AB is a Swedish 
cleantech company that focus on research 
and development of solutions for clean 
energy, water and agriculture, and make 
them accessible for a global market. We 
aim at reducing the overall carbon foot-
print and contribute to improve the global 
air quality and the achievement of SDGs 
at local levels. 

The Intergovernmental Panel on Climate 
Change (IPCC), reported that about 3 bil-
lion people are dependent on traditional 
solid fuels for cooking and heating with 
severe side effects on health, ecosystems 
and development. For example, the World 
Wildlife Fund (WWF) estimated that more 
than 18.7 million acres of forest are lost 
(same as 16% of the total Swedish terri-
tory). According to the WHO, more than 
3.8 million deaths are caused by indoor 
smoke annually. This is caused the use 
of inefficient cook stoves by more than 
3 billion people in developing countries. 
A transition away from using traditional 
biomass to more efficient combustion of 
solid fuels reduces air pollutant emissions 

and yields large health benefits. 

Our MiG BioCooker project aims to 
develop sustainable, clean and more 
reliable stoves for developing countries 
in Africa, Asia and Latin America. We 
have separated the biomass from the 
burning flame, giving a clean flame that 
reduces all the volatiles to CO2 and water 
vapor. Some versions of our stoves also 
generate electricity for kitchen lighting 
and charging of cell phones. Biochar is the 
by-product from the stove, which can be 
used to fertilize farm lands as alternatives 
to chemical fertilizers and acid buffers. 
Biochar is environmentally friendly 
and has the potential to sequester CO2 
emissions. This opens up for global CO2 
emission reductions. The biochar can also 
be used for water purification, and we 
provide refillable biochar water filters. 
 
Sustainable Development Goals
Make It Green develop clean and more 
reliable stoves for developing countries 
to help solve the problem of indoor air 
pollution. Our solution provides a means 
for reducing up to 85% of indoor smoke 

Make It Green  
Solutions AB

Place of implementation: Solution for developing coun-

tries in Africa, Asia and Latin America (Presently in Kenya).

Partners involved: Make It Green Solutions AB, Halmstad 

Innovations AB, Fablabs Halmstad, Halmstad University, KTH 

Royal Institute of Technology, Johanneberg Science Park, 

Chalmers Innovation Office, Almi Borås and Institute of  

Agricultural Research for Development (Cameroon). 

Find out more at: www.makeitgreen.net

The solution’s impact 
on the 17 SDGs,  
according to the out-
come from the SDG 
impact self-assessment 
and the review process.

No impact

More knowledge needed

Indirect negative

Direct negative

Direct positive

Indirect positive

compared to open fires which reduce the 
risk of smoke related diseases. This will 
contribute to SDGs 3: Good Health and 
Well-being, 7: Affordable and Clean Energy, 
and 11: Sustainable Cities and Communi-
ties.

More than 3 billion people still use 
inefficient cooking solutions depending 
primarily on solid fuels. This contrib-
utes to 1 billion tonnes of CO2 annually 
by open fires. Our stoves reduce up to 4 
tonnes of CO2 per year per household use 
and contributes to SDG 13: Climate Action.

The solution gives people in rural areas 
the possibility to practice a more sus-
tainable agriculture. Farm residues can 
be used as their feedstocks for cooking 

which during the cooking process is trans-
formed into biochar. Make It Green will 
hence contribute positively to SDG 2: Zero 
Hunger, and SDG 12: Responsible Con-
sumption and Production. 
 
Next steps

In order to maximize our time, energy 
and limited resources, we want to work 
with more strategic partners to identify 
and prioritize objectives for a more opti-
mal approach towards the SDGs. Clean 
water & sanitation, education and life 
under water are some of the indirect pos-
itive impacts that could be strengthened 
even further with this project.
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Solution

Meva Energy has developed a biomass 
gasification technology for decentralized 
energy generation that is based on a 
patented entrained flow gasification tech-
nology. The biomass is blown with air into 
a hot reactor in fine fractions creating a 
continuous flow. This gives two important 
characteristics: 
1. Fine fraction biomass can be used. 

Most bioenergy solutions, including 
gasification systems, requires bigger 
pieces of biomass, such as standardized 
pellets or wood chips. Meva Energy 
enables the utilization of biomass that 
usually cannot be valorized in a proper 
way, e.g. dust from particle boards, rice 
husks, straw, and saw dust that exists in 
a finer fraction.

2. A stable gas quality without particles. 
The continuous flow of material and 
the smart gasification and gas cleaning 
system gives a stable gas quality. This 
is the key for using the gas in lean burn 
engines and get efficient production of 
electricity and heat.

Today’s limits within the EU on emissions 
on 50 mg/m3 of dust/particles are quite 
hard to comply to for many existing bio-
energy boilers, due to direct combustion 
of the biomass. Meva Energy gasification 
process is a solution to this problem. The 
hot flue gases from a Meva Energy plant 

contains below 1 mg/m3 of such particles. 
The Meva Energy solution could therefore 
be placed in both rural and urban envi-
ronment. 

Meva Energy’s strategy is to create local 
energy systems. By utilizing local biomass 
residue, a waste problem can be turned 
into valuable fuel and be used directly 
without transport. This gives an oppor-
tunity to create energy independency for 
remote areas which today is dependent 
on fossil fuel solutions. The technology is 
verified in a full-scale combined heat and 
power plant in Piteå in the northern part 
of Sweden. 

Sustainable Development Goals
The WWF has calculated that the Meva 
Energy technology has the potential to 
reduce the emissions of CO2 from fossil 
fuels by 75.8 million tonnes annually. 
This reduction comes from substitu-
tion of fossil fuels, either in the process 
heat application or in the combined 
heat and power application. Therefore, 
Meva Energy can contribute to SDGs 7: 
Affordable and Clean Energy and 13: Cli-
mate Action. When traditional burning of 
biomass is replaced the emissions of soot 
particles are reduced, which also contrib-
utes to SDG 13. 

The replacement of fossil gases with 
gases from renewable sources would also 
promote SDG 9: Industry, Innovation and 
Infrastructure.

The gasification of residues, such as 
MDF-fibers, rice husks, straw, lignin, and 
dried sewage sludge, would increase the 
use of resources and contribute to SDG 
12: Responsible Production and Consump-
tion, and since the use of the technology 
could reduce the use of forest biomass for 
energy production, it can also contribute 
to SDG 15: Life on Land. 
 
Next steps

By using more types of under-utilized 
fuels in our gasification process, the tech-
nology could be used more and in more 

places around the world. The technology 
needs to be communicated further to 
increase its use, and thereby realizing the 
potential positive impact.

Meva Energy

Place of implementation: Piteå, Sweden. 

Find out more at: www.mevaenergy.com

The solution’s impact 
on the 17 SDGs,  
according to the out-
come from the SDG 
impact self-assessment 
and the review process.

No impact

More knowledge needed

Indirect negative

Direct negative

Direct positive

Indirect positive

Air Solutions Report SDSN NESDSN NE 40 41Solutions



Solution

N2 Applied is a Norwegian startup com-
pany that has developed a technology that 
enables farmers to recycle nitrogen and 
produce their own fertilizer. In contrast to 
the traditional fertilizer industry, the solu-
tion enables farmers to produce nitrogen 
fertilizer directly on the farm, saving costs 
and increasing crop yield. The technology 
improves nitrogen use efficiency and 
reduces greenhouse gas emissions and air 
pollution from ammonia and fine particu-
late matter (PM2.5) related to manure and 
fertilizer. N2’s solution makes livestock 
production more sustainable and contrib-
utes to solving both environmental and 
health issues. 

Up to 50% of the total nitrogen content 
of the initial feed intake are lost during 
livestock production, manure storage 
and fertilizing crops, due to ammonia 
emissions into air and leaching to surface 
and ground water. The farmer needs 
to supplement lost nutrients through 
the purchase of industrially produced 
fossil fuel-based nitrogen fertilizers. N2’s 
fertilizer production unit is a patented 
scalable device that adds nitrogen from 
air to livestock manure and converts the 

ammonia in the manure into ammonium 
nitrate. The unit uses electricity to pro-
duce this improved fertilizer. N2 Applied 
focuses primarily on farms that already 
have production of renewable energy, e.g. 
solar cells, wind power, or electricity from 
biogas.  

Sustainable Development Goals
Suboptimal farming practices, soil deg-
radation and lack of access to affordable 
fertilizer limit farmers’ crop yields, 
especially in developing countries. When 
combined with locally generated renewa-
ble energy, N2’s solution has the potential 
to provide communities with a source effi-
cient and affordable nitrogen fertilizer to 
improve resource efficiency and increase 
crop yields. This reduces dependency on 
imported mineral fertilizer, strengthens 
local farming communities and increases 
their resiliency. Hence, the solution has 
positive impacts on SDGs 1: No Poverty, 
2: Zero Hunger, 11: Sustainable Cities and 
Communities, and 12: Responsible Con-
sumption and Production.  

The N2 Applied solution reduces agricul-
tural ammonia emissions at the source 
and represents a cost-effective ammonia 

N2 Applied

Place of implementation: N2 Applied is based in Oslo, with 

a technology centre located near Kongsberg, Norway. Test 

installations are currently located in Norway, Scotland and 

South Africa. 

Partners involved: Research partners in the Nordics, several 

European countries and South Africa, such as Norwegian 

University of Life Sciences, Wageningen University (Neth-

erlands), Stellenbosch University (South Africa) and Natural 

Resources Institute Finland. In addition, we perform devel-

opment cooperation with industry actors, such as biogas 

companies and farmers. 

Find out more at: www.n2.no

The solution’s impact 
on the 17 SDGs,  
according to the out-
come from the SDG 
impact self-assessment 
and the review process.

No impact

More knowledge needed

Indirect negative

Direct negative

Direct positive

Indirect positive

abatement measure. Agricultural ammo-
nia emissions are directly linked to the 
formation of PM2.5, one of the main air 
pollutants and a threat to human health 
– also in urban areas. Therefore, N2’s 
solution has a direct positive impact on 
air quality, and consequently on SDGs 3: 
Good Health and Well-being and 13: Cli-
mate Action. 
 
As N2 Applied’s solution reduces the 
leaching of nitrogen into surface and 
ground water, and optimized fertilizer 
application can reduce land use, the 
solution positively impacts SDGs 6: Clean 
Water and Sanitation, 14: Life Below Water 
and 15: Life on Land.  
 

Next steps

N2 Applied is currently conducting field 
tests to quantify the agronomic and envi-
ronmental effects of applying treated 
manure or biogas digestate as a fertilizer. 
Research is ongoing, i.e. on the impact on 
N2O emissions and the quantification of 
environmental benefits. A key challenge 
is to test the effects in a broad set of appli-
cations to assure widespread adoption of 
the solution. Important for the scale-up is 
the ability to monetize the environmental 
benefits and provide the farmer with a 
tangible return on the investment in the 
technology. N2 Applied expects to be able 
to deploy an initial 20–50 installations 
in selected markets in 2020 and scale-up 
from 2021.
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Solution

Founded in 2016, Phoenix BioPower 
develops new technology for high-effi-
ciency biopower. The technology, Biomass 
fired TopCycle (BTC), combines biomass 
gasification with gas turbine combustion 
under high pressure and massive steam 
injection. The solution is developed at the 
company facility at the Royal Institute 
of Technology (KTH) campus in Stock-
holm. The combustion development is 
conducted together with Technische Uni-
versität Berlin and the initial gasification 
development is conducted together with 
KTH in Stockholm.

The BTC technology is an integration 
of biomass gasification and novel gas 
turbine technology. Using superheated 
steam and high pressure, the steam works 
as pressurizing agent and heat carrier 
throughout the system. The system recy-
cles all the heat produced in the fuel 
gasification to combustion. The TopCycle 
gas turbine is a single cycle technology 
with massive steam injection, up to 50%. 
The steam is generated from an exhaust 
gas steam generator. The system gener-
ates an electrical efficiency from biomass 
of up to 60%.

Sustainable Development Goals

Fossil energy needs to be replaced with 
renewable alternatives. By utilizing waste 
streams from forest-, agriculture and pro-
cess industries, high efficiency biopower 

technology can replace fossil alternatives 
without increasing current outtake of 
biomass. Using biomass for energy pro-
duction with a clean technology results in 
lower air pollution and less global warm-
ing. This results in direct positive impacts 
on SDGs 3: Good Health and Well-being, 
7: Affordable and Clean Energy, and 13: 
Climate Action.

By increasing energy conversion close 
to consumption (cities/industries), the 
energy system will become more resilient 
and flexible for disturbances and changes. 
It will also reduce the need for costly and 
invasive grid investments. Increasing 
the use of district heating/cooling will 
reduce power consumptions in favour of 
energy from renewable fuels from waste 
streams. Phoenix BioPower will thus have 
a positive impact on SDGs 9: Industry, 
Innovation and Infrastructure, and 11: Sus-
tainable Cities and Communities.

By using waste streams from sustainably 
farmed land and forests, biodiversity 
and ecological sustainability is possible 
to achieve. Utilizing such waste streams 
will not increase gross outtake of biomass 
or claim more land but make use of it 
in a more efficient and sustainable way. 
This will contribute positively to SDGs 12: 
Responsible Consumption and Production,  
and 15: Life on Land. 

Phoenix BioPower

Place of implementation: Still in development. 

Partners involved: KTH Royal Institute of Technology, Tech-

nische Universität Berlin, RISE Swedish Research Institutes, 

CPS (USA). 

Find out more at: www.phoenixbiopower.com

The solution’s impact 
on the 17 SDGs,  
according to the out-
come from the SDG 
impact self-assessment 
and the review process.

No impact

More knowledge needed

Indirect negative

Direct negative

Direct positive

Indirect positive

Next steps

We will finalize the first phase of our tech-
nology development at the component 
level this year. In 2020–2023 we will inte-
grate and scale up the technology to reach 
industry relevant scale in a pilot plant. 
Crucial for this pilot plant are industrial 
partners for design, manufacture and 
commercial roll-out.

The BTC technology is ideal for fossil fuel 
replacement, especially coal, where a 
single 100-megawatt electric output plant 
could offset CO2 emissions by over 
1 million tonnes/year. In addition, the BTC 
technology is ideal for carbon capture 
utilization and storage through its design, 
enabling a highly cost-effective CO2 cap-
ture.
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Solution

Pling transport is a bicycle-based delivery 
company in Gothenburg. With our elec-
tric 2–4- and 6-wheeled cargo bikes, we 
deliver and distribute all kinds of goods 
with a capacity to take up to 2 m3 and 
200 kg of goods. Thereby, we can replace 
cars and vans on many of the urban 
routes. Our goal is to contribute to a sus-
tainable society by replacing more and 
more cars and vans with bikes in the city. 
This will make the city less noisy, less 
congested and traffic safety will increase. 
Furthermore, the city’s air quality will 
improve. Our bikes run on renewable 
energy and have zero emissions of air pol-
lutants. They weigh maximum 500 kg and 
therefore have less pressure on the roads 
compared to vans and trucks. Hence, 
fewer particles are released to the air due 
to tire-wear.

Sustainable Development Goals

Pling transport contribute to making the 
transport of consumed goods less envi-
ronmentally harmful and reduce the use 
of fossil fuels. We have a direct positive 
effect on SDG 3: Good Health and Well-be-
ing, since Pling reduces the number of 
motor-driven vehicles in road traffic and 
thereby the air pollution level in the city 

is lowered. By reducing the emissions of 
CO2, Pling transport also has a positive 
impact on SDG 13: Climate Action. Many 
customers choose us because they want 
to act on climate-related issues, and Pling 
transport is a good example of a solution 
for reducing climate change. We offer 
companies to adopt sustainable practices 
by buying our services.
 
Our solution has an indirect positive 
effect on SDG 6: Clean Water and San-
itation by minimizing the release of 
hazardous chemicals and materials in 
our transports. Furthermore, we use 
electrically assisted cargo bikes that are 
more energy efficient than comparable 
vans. Therefore, Pling transport contrib-
utes toward SDG 7: Affordable and Clean 
Energy.

Pling transport also has a direct posi-
tive impact on SDG 8: Decent Work and 
Economic Growth since Pling achieves 
economic growth, employment and 
decent work in a more sustainable way. 
In addition, our service aligns with SDGs 
9: Industry, Innovation and Infrastructure 
and 11: Sustainable Cities and Communi-
ties, since we have an innovative service 
that builds a better society and more sus-

tainable transportation.
 
Furthermore, we are a good option for 
public procurements of delivery services. 
Therefore, Pling transport has a direct 
impact on SDG 12: Responsible Consump-
tion and Production. 

Lastly, there is an indirect positive impact 
on SDGs 14: Life Below Water and 15: Life 
on Land, since Pling transport reduces the 
emissions of CO2, NOx and PAH, which in 
turn reduces acidification, nutrient pol-
lution and contamination of aquatic and 
terrestrial ecosystems.  
 

Pling Transport

Place of implementation: Gothenburg, Sweden. 

Find out more at: www.plingtransport.se

The solution’s impact 
on the 17 SDGs,  
according to the out-
come from the SDG 
impact self-assessment 
and the review process.

No impact

More knowledge needed

Indirect negative

Direct negative

Direct positive

Indirect positive

Next steps

As our goal is to contribute to the transi-
tion towards a more sustainable logistic 
system, which gives more liveable cities 
and a better society, we have a lot to do. 
As we scale up further, we can reach a 
larger area, establish ourselves in more 
cities, and replace more unnecessary fos-
sil-driven and polluting transports with 
our bikes. By proving our business model 
to be successful economically, socially and 
environmentally, we can be a role model 
and inspire others to develop in the same 
way. This would also give us a stronger 
platform to advocate smart and sustain-
able transportation, which can be a part 
of the solution to improve air quality and 
reach the SDGs. 
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Solution

Pool.farm is a web-based platform that 
creates lean and efficient supply chains 
for small-scale food suppliers, by engag-
ing consumers into groups (“pools”). Our 
vision is that communities should take 
ownership of their supply chains and 
they will become more sustainable. By 
merging small orders into one, larger 
order, we help suppliers to sell to pools. 
At the same time, the platform allows 
individuals to create lean supply chains, 
which enables sourcing from alternative 
suppliers. We are challenging the status 
quo: most supply chains are designed for 
mass-produced items and are not efficient 
for alternative suppliers. 

Group orders improve the use of 
resources, mainly transport, and reduce 
the costs of logistics. By delivering sev-
eral smaller orders to one pool member, 
rather than all the members individually, 
the need for transport is reduced and con-
sequently, the air emissions are reduced. 
These savings can be used to make the 
business more profitable or to make it 
more competitive by reducing prices. As 
such, Pool.farm creates viable markets for 
alternative suppliers, for example, sup-
pliers of eco-labelled or locally produced 
food. Pool.farm also enables consumers to 
organize themselves into groups and place 
orders: neighbors, friends, colleagues, 
housing associations etc. We do not accept 
that good or sustainably produced food 

should be more expensive than mass-pro-
duced and low-quality food! 

Sustainable Development Goals
Organized group orders enable coordi-
nated transports, which makes transport 
of goods more sustainable. Group orders 
can also empower groups of individuals 
to make orders directly from the suppliers 
of their choice. This creates inclusive com-
munities through the collaborative design 
of supply chains. By creating direct links 
between groups of consumers in a town 
and suppliers outside the town, Pool.farm 
generates bonding between communities. 
Hence, Pool.farm has a direct positive 
impact on SDG 11: Sustainable Cities and 
Communities.

It is estimated that 30% of the food 
produced is wasted during transport, 
transit and retail before it is purchased 
by the end consumer. In group orders, 
fewer intermediaries can be involved, 
which can reduce food waste. pool.farm 
will focus on making the platform more 
accessible to suppliers that adopt sustain-
able practices, which makes consumers 
more aware of sustainable choices. By 
organizing group orders and supporting 
suppliers that adopt sustainable practices, 
Pool.farm reconciles sustainable choices 
with economic growth and has a positive 
impact on SDG 12: Responsible Consump-
tion and Production.

Since deliveries are optimized with  
Pool.farm, the emissions from transpor-
tation are reduced. This gives positive 
impacts on SDGs 3: Good Health and 
Well-being, 6: Clean Water and Sanitation, 
13: Climate Action, 14: Life Below Water 
and 15: Life on Land.  
 
Next steps

Pool.farm organizes regular pools in 
co-working spaces (OpenLab, H2 Health 
Hub in Stockholm). Community manag-
ers can supervise and coordinate group 
orders as well as meet suppliers. Individu-
als are nudged to design their own supply 
chains.

We will develop closer cooperation with 
housing associations and coworking 

spaces. Pool.farm is starting a pilot pro-
ject in Gothenburg with HSB Living Lab. 
During the two-month pilot period, the 
residents will be able to make group 
orders and meet suppliers. 

Pool.farm

Place of implementation: Pool.farm is used mostly in  

Stockholm, starting in Gothenburg in May 2019. 

Find out more at: www.pool.farm

The solution’s impact 
on the 17 SDGs,  
according to the out-
come from the SDG 
impact self-assessment 
and the review process.

No impact

More knowledge needed

Indirect negative

Direct negative

Direct positive

Indirect positive
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Solution

Buildings and buildings construction are 
responsible for about 36% of the global 
energy consumption, and nearly 40% of 
the total CO2 emissions. A large energy 
demand comes from indoor climate 
control, or Heating, Ventilation and Air 
Conditioning (HVAC). HVAC is responsible 
for 10–20% of the total energy consump-
tion in industrialized countries. The HVAC 
systems are responsible for 40% of total 
energy consumption of buildings and 70% 
of the energy consumption of landlord 
buildings. 

Using the same technology as used for 
climate control on the International Space 
Station, Sally R has developed the Air Han-
dling Optimization add-on (With ADA). 
This is a smart ventilation and air treat-
ment technology that improves air quality 
and decreases the energy consumption of 
buildings. It is an Air Handling Optimiza-
tion add-on to be integrated into current 
or new air handling units. With ADA 
guarantees a predefined indoor air quality 
while optimizing the energy consumption, 
thus reducing costs, energy expenditure 
and environmental impact. It achieves 
this optimal operability by using algo-
rithms and intelligently exploiting data 
acquired from several sensors.

Sustainable Development Goals

Some 92% of the world’s population lives 
in places where air pollution levels exceed 
the WHO’s limits for healthy air quality. At 
the same time, buildings are responsible 
for 1/3 of the total global energy consump-
tion. The global energy consumption is 
expected to increase by 37% from 2016 
to 2040. This is partly due to a growing 
demand for improved indoor climate in 
developing countries where living condi-
tions has been improved.

Many humans spend a lot of their time 
indoor. Having a safe indoor climate is 
essential and this is one of the main goals 
of this solution. The technology lowers air 
pollution and thus has a direct impact on 
SDG 3: Good Health and Well-being.

This solution allows achieving good 
indoor air quality, while saving energy 
in the HVAC system. To reduce energy 
consumption directly impacts SDG 7: 
Affordable and Clean Energy in a positive 
way. The reduced energy consumption 
and the fact that it also assists in outdoor 
air purification by sending clean air out of 
the buildings to the outdoor environment, 
gives a direct positive impact on SDG 11: 
Sustainable Cities and Communities.

Sally R

Place of implementation: Västerås, Sweden. 

Partners involved: Partially financed by Boverket (the Swed-

ish National Board of Housing, Building and Planning) and 

conducted with help from RISE Swedish Research Institutes 

and Mälardalen University. 

Find out more at: www.sally-r.com

The solution’s impact 
on the 17 SDGs,  
according to the out-
come from the SDG 
impact self-assessment 
and the review process.

No impact

More knowledge needed

Indirect negative

Direct negative

Direct positive

Indirect positive

The technology promotes sustainable 
industrialization by being an energy effi-
cient and clean technology, and thus has a 
direct positive impact on SDG 9: Industry, 
Innovation and Infrastructure. 
 
Next steps

Currently, we are developing different 
modules that can be integrated and work 
together with our smart algorithm to: 
1. Clean indoor air from VOCs, such as for-

maldehyde or toluene.
2. Capture the excess amount of CO2 from 

the indoor air to manage the CO2 levels 
in buildings.

3. Cleaning the incoming air from the out-
door VOCs, NOx and SO2. 

By developing these modules, we will not 

only be able to clean the indoor air from 
VOCs, but also contribute to zero emission 
buildings by eliminating the CO2  produced 
in the buildings and hence contribute to 
cleaner outdoor air. 
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Solution

This solution uses local agroforestry 
biomass resources and improved cook 
stove technologies, biochar utilization 
and renewable electricity production. Key 
features of this system are the integration 
of industrial small-scale biomass-based 
power generation through gasification 
technology and biomass fuel processing.  
In addition, the system allows assessments 
of the most suitable stove/fuel combina-
tions in relation to indoor air pollution 
and climate effects. This solution links 
technical research on biomass combus-
tion and gasification with research on 
sustainable forestry/agriculture, as well as 
health and climate effects of air pollution. 
The aim is to support the development of 
novel bioenergy solutions in developing 
countries. 

Sustainable Development Goals
Today, the most common cooking proce-
dure in developing countries is to burn 
firewood or charcoal from natural forests 
in open fireplaces. This is associated 
with severe health effects and results in 
4 million premature deaths annually. In 
addition, this is a source of short-lived 
climate pollutants, e.g. black carbon and 
methane. A major challenge for a success-
ful transition to sustainable bioenergy 
utilization is to develop systems for pro-
duction and upgrading of local biomass 

resources, in parallel with the introduc-
tion of improved stove technologies.

This solution promotes the development 
and implementation of the use of biomass 
for clean cooking solutions, reducing 
indoor air pollution and exposure. Thus, 
it has a direct positive impact on SDG 3: 
Good Health and Well-being, mainly for 
women and children. 

Since the solution will reduce emissions 
and ambient air levels of PM2.5 and other 
pollutants, it will also have a direct posi-
tive impact on SDG 11: Sustainable Cities 
and Communities.

Furthermore, it promotes sustainable use 
of local agroforestry biomass residues and 
incorporation of charcoal in agricultural 
soil, giving increased crop production and 
more food. Hence, is has direct positive 
impact in SDGs 7: Affordable and Clean 
Energy and 13: Climate Action, as well as 
indirect positive impacts on SDGs 1: No 
Poverty and 2: Zero Hunger. 

By using agroforestry residues, the need 
for traditional firewood and charcoal, 
produced from natural forests, will be 
reduced. The incorporation of biochar in 
agricultural soil improves soil fertility. 
The solution also promotes sustainable 

Sustainable  
Bioenergy in  
Sub-Saharan Africa

Place of implementation: Kenya and Rwanda. 

Partners involved: Umeå University, Swedish University of 

Agricultural Sciences, KTH Royal Institute of Technology, 

Lund University, Stockholm Environment Institute, ICRAF 

World Agroforestry Centre (Kenya), Vi Agroforestry, Univer-

sity of Rwanda. 

Find out more at: www.umu.se/en/research/groups/thermo-

chemical-energy-conversion-laboratory-tec-lab

The solution’s impact 
on the 17 SDGs,  
according to the out-
come from the SDG 
impact self-assessment 
and the review process.

No impact

More knowledge needed

Indirect negative

Direct negative

Direct positive

Indirect positive

forest management, reduced deforesta-
tion and improved soil fertility, and thus 
has a direct positive impact on SDG 15: 
Life on Land. 

The solution could also strengthen local 
entrepreneurs and industries within 
agriculture, farming and energy sectors 
as well as creating new local markets, and 
have indirect positive impacts on SDGs 
8: Decent Work and Economic Growth 
and 10: Reduced Inequalities. It also has 
the potential to enhance the economic 
capacity and the health of women, giving 
positive impact on SDG 5: Gender Equality. 
 
Next steps

Researchers are presently evaluating 
the gasification and biochar properties 

of different relevant biomass fuels in a 
laboratory set-up, aimed for future field 
tests. On-going activities will be linked 
to research studies in Rwanda on sus-
tainable bioenergy, waste management 
and air pollution control. The overall 
goal is to identify the most beneficial and 
sustainable bioenergy cooking systems 
and practices. The outcomes will be used 
to support science-based technological 
development, policy making and imple-
mentation of new sustainable bioenergy 
transitions in Sub-Saharan Africa.
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Solution

Tindrive is a transportation network com-
pany (TNC) that matches passengers with 
vehicles via their mobile app. In addition, 
Tindrive is also an air quality initiative 
since their cars will be equipped with 
sensors that measures air quality inside 
and outside of the car. This means that 
detailed gradients of air pollution in a city 
can be quantified dynamically. This also 
means that all drivers can get air quality 
information inside their vehicles on a 
daily basis. 

Most of the communication surrounding 
air quality is focusing on street level air 
quality. Until now, few studies have been 
dedicated to air quality inside vehicles. 
We will change that. Tindrive will use 
Plantower laser sensors to monitor air 
quality as PM10, PM2.5 and PM1, and 
other available technologies will be used 
with help of experts in the future. The 
sensors will be installed inside and on the 
outside of Tindrive cars and will be used 
as a dynamic mapping system for the air 
quality gradient between the inside and 
the outside of the car. Hence, we will con-
tribute with air quality data from inside 
vehicles and also help improving models 
for city street air quality monitoring.

Sustainable Development Goals

Air Pollution is a major health issue and 
kills more people than smoking does in 
Europe. The data from our fleet of mobile 

sensors will help in the understanding of 
the issue and can improve the communi-
cation about this issue to people living in 
poor air quality neighborhoods. This can 
promote the implementation of new solu-
tions to tackle the issue and provide air 
quality. Hence, Tindrive has an indirect 
positive impact on SDG 3: Good Health 
and Well-being.

TNCs like Tindrive can create economic 
growth and decent jobs. In addition, they 
can introduce new technologies, such 
as e-payment and GIS, to people in poor 
neighborhoods. By using TNC fleets as 
mobile air pollution monitors, the cities 
will have better access to real time air pol-
lution data. In theory, that would enable 
cities to take timely counter measures to 
reduce traffic or improve infrastructures 
in specific districts or streets. The solution 
can thus contribute to SDGs 8: Decent 
Work and Economic Growth, 9: Industry, 
Innovation and Infrastructure and 11: Sus-
tainable Cities and Communities.

Tindrive is a transportation and sharing 
economy initiative that will include air 
quality measurements, which can allow 
a new stream of revenues. The cashflow 
generated from these data will be equally 
redistributed to car owners. The solution 
can thus contribute to SDG 1: No Poverty.
 

Next steps

Some future strategies to strengthen 
positive impacts from Tindrive include 
to couple the air quality data inside the 
car with air filters. Tindrive aims to fill 
knowledge gaps about air pollution at 
different levels. With the help of experts, 
we will develop novel strategies for best 
available technology and information 
and communication technologies in the 
future. Furthermore, we need to better 
understand how to raise awareness about 
air pollution and how to involve people to 
become “citizen scientists”.

Tindrive

Place of implementation: Gothenburg, Sweden and  

Toulouse, France. 

Find out more at: www.tindrive.com

The solution’s impact 
on the 17 SDGs,  
according to the out-
come from the SDG 
impact self-assessment 
and the review process.

No impact

More knowledge needed

Indirect negative

Direct negative

Direct positive

Indirect positive
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Solution

Central workplaces are attractive but can 
lead to more car traffic in the city centre. 
If the air quality is to be improved, the 
traffic within the city centre must be kept 
down. Therefore, the city of Umeå has 
made a political decision that no more 
workplace parking places should be built 
in the city centre. 

Property developers can instead get 
parking pay-off from Upab (the publicly 
owned parking operator Umeå Parkering 
AB) when they get planning permission. 
This means that the property developers 
can buy parking space instead of building 
it on their own property. To enable more 
sustainable travel, the property develop-
ers are further offered so-called “green 
parking pay-off” and gets a reduced fee 
on the parking pay-off cost. Green parking 
pay-off means that the property developer 
implements measures to support sus-
tainable travel to and from the property, 
for example connect the property to car 
sharing or arrange heated bicycle park-
ing areas. The purpose is to increase the 
proportion of travellers that use public, 
pedestrian and bicycle transportation. 

In addition, property owners get more 
attractive facilities, participate in a better 
urban environment and strengthen their 
brand. Upab organize the reduced car 
parking standard for the property, provide 

resources within mobility management 
on behalf of the property owner, produce 
a green travel plan and a communication 
plan for the property and arrange parking 
solutions for employees outside the city 
centre. 
 
Sustainable Development Goals
It is not possible to develop city centres 
and at the same time prepare car park-
ing for all employees working there. The 
parking spaces should instead be used 
by visitors and residents. Upab’s Green 
Parking Pay-off enables the property 
owners to reduce the need for parking 
in the city centre. A reduced car traffic 
intensity in the city centre will improve 
air quality and hence have an indirect 
positive impact on SDG 3: Good Health 
and Well-being.  

Furthermore, it enables sustainable city 
planning, by supporting access to sustain-
able transport systems for all, and directly 
impacts SDG 11: Sustainable Cities and 
Communities in a positive way.  

The environment, placement and design 
of parking facilities are important fea-
tures for their accessibility and safety. 
The new parking facilities of Green Park-
ing Pay-off has been made taking these 
features into account, for example by 
improving lighting and replacing brick 
walls with glass walls to increase visi-

bility, and thereby improve safety and 
accessibility for everyone. These meas-
ures also impact SDG 5: Gender Equality in 
an indirect positive way.  

Moreover, by only building parking 
facilities when needed, the solution has a 
direct positive impact on SDG 9: Industry, 
Innovation and Infrastructure.  
 
Next steps

Green parking pay-off now targets both 
businesses and housing. Housing has 
different demands than businesses, and 
we will develop Green parking pay-off for 
housing further in the coming years. We 
are also going to do more monitoring of 
the effects of Green parking pay-off.

Upab

Place of implementation: Umeå, Sweden. 

Partners involved: Property owners that sign a contract with 

Umeå Parkerings AB. 

Find out more at: www.upab.umea.se

The solution’s impact 
on the 17 SDGs,  
according to the out-
come from the SDG 
impact self-assessment 
and the review process.

No impact

More knowledge needed

Indirect negative

Direct negative

Direct positive

Indirect positive
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Solution

Urbanzee enables detailed measurements 
of air pollution for entire cities. Our solu-
tion combines satellite and open data with 
our own air pollution measurements of 
SO2, NO2, CO, ozone, and particles (PM10, 
PM2.5 and PM1). Measurements makes 
the problem of air pollution visible and 
can help citizens to understand why it is 
a problem.  It also allows governments, 
NGO’s and businesses to assess the sit-
uation in parts of the city or in a larger 
urban area. UrbanZee provide air quality 
measurement services to city citizens, 
real-estate companies and local govern-
ments. We give people the means to access 
air pollution data and to communicate 
with stakeholders in a city to address the 
problem together and find lasting solu-
tions. 

We also intend to make such informa-
tion actionable where possible, and help 
stakeholders understand what can be 
done to improve air quality. For instance, 
products might exist (e.g. outdoor air fil-
ters) to address the immediate problem, 
and other partners might be able to help 
on long-term solutions (e.g. city planning, 
optimizing traffic flow or finding solutions 
for specific polluters).

Sustainable Development Goals

If air pollution should be reduced, it must 
be quantified. Local governments, compa-
nies and citizens can take specific actions 
to improve the air pollution situation by 
getting access to high spatial and tempo-
ral resolution air pollution data. Urbanzee 
provide the basis for such specific actions. 

If people understand how adverse health 
effects from air pollution affects them, 
their children and other family mem-
bers, they become more motivated to act. 
Urbanzee aims to provide enough infor-
mation for local governments, companies 
and citizens to make the right decisions 
and will thus indirectly impact SDG 3: 
Good Health and Well-being in a positive 
way.

Our approach facilitates discussion on air 
pollution based on actual air pollution 
data and provides information to address 
problems, for example in city and traffic 
planning. Direct impacts are created 
through collaboration between different 
stakeholders, including citizens. Providing 
air pollution data can hence have indirect 
positive impact on several SDGs. Actions 
can positively impact SDGs 7: Affordable 
and Clean Energy, 8: Decent Work and Eco-

Urbanzee

Place of implementation: Salo and Turku, Finland. 

Partners involved: University of Turku, Turku University of 

Applied Sciences, Åbo Akademi University. 

Find out more at: www.urbanzee.com 

nomic Growth, 9: Industry, Innovation and 
Infrastructure, 11: Sustainable Cities and 
Communities, 13: Climate Action, and 17: 
Partnerships for the Goals. 

While we believe in life-long learning, and 
we do educate communities about air pol-
lution and its impacts, we do not directly 
impact education in schools. Instead, we 
provide the means for people to discuss 
and discover solutions and assist in their 
implementation. 
 
Next steps

Our focus is on obtaining the next round 
of funding to integrate satellite data, 
and to further develop data products for 
municipalities, real-estate owners and 
citizens. We will soon kickstart the first 

Urbanzee applications in communities 
in a major city in the Netherlands. Our 
service could, in future applications, be 
deployed to measure water quality, as 
our sensor supplier has such sensors and 
our infrastructure can handle it. But such 
expansion on our technical capability will 
initially be subordinate to our geographic 
expansion in Europe and Asian countries 
such as China and India where pollution 
is the worst.

The solution’s impact 
on the 17 SDGs,  
according to the out-
come from the SDG 
impact self-assessment 
and the review process.

No impact

More knowledge needed

Indirect negative

Direct negative

Direct positive

Indirect positive
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The Sustainable Development Solution 
Network (SDSN) Northern Europe is an 
action-oriented network focusing on 
mobilizing Nordic scientific and tech-
nological expertise to create a more 
sustainable society. The network links 
knowledge to action in order for society to 
achieve the SDGs. For more information 
about the 17 SDGs, go to:  
sustainabledevelopment.un.org/sdgs 
Each person matters in the work to 

achieve a sustainable society. Yet 
sustainability can be a complex and over-
whelming task. Luckily, academia has 
the role of understanding the complexity 
of sustainability. For example, can you 
imagine all the interconnections among 
the 169 targets of the SDGs? Sustainability 
is not just about understanding a complex 
structure of cause-and-effect relation-
ships, but also about understanding and 
considering a long-term perspective. 

About SDSN NE
To reach a sustainable society we need 
change, and change is not possible without 
knowledge. SDSN Northern Europe connects 
Nordic academic institutions to communicate 
what sustainability is all about and promote 
joint learning and sustainable solutions.

Iceland

Sweden

Norway

Finland

Denmark

Our initiatives
We create platforms, projects, and 
workshops with multiple stakeholders 
to develop sustainable solutions. 
Our initiatives aim to contribute to 
the achievement of the Sustainable 
Development Goals.

Get started with the Sustainable Development Goals – make an SDG Impact Assessment your-

self! Doing an assessment will give you a better understanding of how your solution relates to 

the SDGs and you will be better equipped to prioritize actions ahead. It is easy to use and avail-

able freely online! sdgimpactassessmenttool.org

Where we come from

Despite a long tradition of research, edu-
cation, and innovation for sustainable 
development, only a fraction of the results 
of these activities are utilized to steer 
society in a more sustainable direction. 
Therefore, the SDSN was established in 
2012 under the auspices of the former 
United Nations’ Secretary-General Ban 
Ki-moon to mobilize global scientific and 
technological expertise to promote practi-
cal problem solving to reach the SDGs. 
SDSN Northern Europe was launched in 
February 2016, in Gothenburg, Sweden, as 
a regional network to support the realiza-
tion of actions to achieve the SDGs.

Where we act

SDSN Northern Europe includes all SDSN 
member institutions from Denmark, Fin-
land, Iceland, Norway, and Sweden.
SDSN Northern Europe’s secretariat is 
hosted by the Gothenburg Centre for Sus-
tainable Development (GMV) at Chalmers 
University of Technology and the Univer-
sity of Gothenburg. Visit us at:  
www.unsdsn-ne.org

From Knowledge to Action for
the Sustainable Development Goals
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Gothenburg Centre for  
Sustainable Development (GMV)
Chalmers, 412 96 Göteborg
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