
Industrial Symbiosis

Malmö’s Northern harbour has great potential 
to become a leading example of sustainable 
development and a model for industrial green 
initiatives in Northern Europe. By showcasing 
itself as a committed leader in endorsing 
environmentally friendly technologies, Malmö 
can help to generate a new industrial image for 
port cities. 

This proposal explores the possibilities of 
collaborative symbioses with existing key 
industries located in the Northern harbour 
including SYSAV waste-to-energy and utility 
provider, E-on. The recommendation of new 
prospective businesses that share the same 
green perspective with the Copenhagen-
Malmo Port and the City of Malmö are key to 
creating a successful symbiotic relationship. 
A major component of this symbiosis is 
utilizing the abundance of low-grade heat for 
local aquaculture and greenhouse agriculture. 
Additionally, there is a need to find a sound 
connection between industry and the 
development of ecological infrastructure 
such as storm water management and green 
corridors.  

In order to become a sustainably competitive 
port, the northern harbour must reduce 
its environmental impact and improve the 
efficiency of complex logistics both on and 
off site. This opportunity will allow the port 
to increase use of available renewable energy 
solutions such as wind and solar power, as well 
as the ability to become a potential leader in 
exploring emerging technologies. 

To truly address sustainability, the development 
of the Northern harbor must tie in with both 
local and national environmental objectives. 
Improving air quality through emission 
reduction, creating a rich built environment for 
residents and visitors, and thoughtful protection 
of coastal ecosystems are among some of the 
benefits this sustainable development will 
provide. 

Energy Landscapes & Masterplanning: 
Master Course, spring 2015, Alnarp, 
Swedish University of Agricultural Sciences

Flow of Energy and Material Vision
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Soil type and storm water distribution
The area is created from decades or reclamation and infill for industrial purposes 
and the soil in the project area consists of mainly land fill. The topography is 
fairly uniform throughout the site, though there are a number of small lower-
lying areas that allow storm water to collect. Arrows show in what direction the 
water is flowing.

Infrastructure
The infrastructure within the project area are built for big scale transports with 
wide roads, large storage surfaces, big buildings, railways and quays are needed. 
Some of the railways stretches are not used today. The harbour can handle goods 
of containers, dry bulk, liquid bulk, Ro-Ro, and passengers. Swede Harbour in 
the north part can handle ships up to Panamax size. The area is a large producer 
of electricity and district heating.  

Social structure
The vast majority of the project area is of industrial character, meaning large 
scale structures, wide roads, heavy traffic and high noise. There is a lack of 
natural meeting places and human scale transportation nodes. Social functions, 
such as residential areas, lunch restaurants, bus stops, schools, recycling center 
and other commercial businesses are mainly located in the western, middle and 
eastern harbour.  

Landscape structure
The Northern Harbour’s topography is largely level, with the exception of a land-
filled hill converted to green space in the northeast corner. Much of the Northern 
Harbour is enclosed by the surrounding water bodies, creating natural barriers. 
Along the south and east edges of the site, railway corridors create an industrial 
impasse. Long open stretches of road, rail and water provide extended views 
within the harbour and beyond. 

Economical structure
The project area consists of a variety of economical contributors. Most notable 
is the industrial car park in the south west corner. There are five big companies 
located in the area - PostNord, SYSAV, VA Syd, E.ON and CMP - making it suitable 
for intra-collaborations. Another contributing factor for the economic growth 
in the area is the Malmö-Travemünde port which serves as a gateway for both 
tourism and commerce. 

Change and future plans
The majority of the regulation plans seeks to allow an increased or changed 
usage of already built land. Two plans are aiming to improve the traffic situation, 
e.g. a bridge over the industrial harbour channel. Some plans are contrary to 
each other, e.g. one regulation plan that seeks to enable port-related activities 
in the northwest, whereas the Nature Conservation Plan mark the area as the 
most important bird sanctuary in Malmö for sea swallow and avocets.

Restrictions and regulations
One can find national interests, concerning infrastructural, built environment, 
animal life and recreation protection. Some of  the north western parts of the 
area are assigned for birds and a frogs reserve. There are also some sites close 
to watercourses that are involved in special nature care programs. The railway 
track that cuts through the area and the nearby railway station are considered to 
be infrastructural interests and the majority of the land is marked as a cultural  
protection area.   

Ecological structure
The area consists of a various biotopes. The harbour provides an important 
nesting area for several species of birds and frogs which have been here for several 
years, breeding at various locations in the North Harbour. The exact location of 
breeding has varied somewhat depending on various construction works in the 
port. The existing water surfaces needs to be preserved and the vegetation needs 
to be kept short.

Landscape type
The map above illustrates the landscape types in the project area, which mainly 
is classified as industrial landscape. It has a nearly 25 km long coastal line with 
an abrogated costal protection according to the Environmental Code, chapter 7 
§18. The area lies adjacent to residential and commercial areas in the south. 
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a sustainable collaboration

REFERENCES: 1. http://www.tillvaxtverket.se/…/genusperspektivforkonkurrens… 2. http://www.mistra.org/…/sevenprojectsareturningwasteintogol… 3. http://www.sustainhort.dk/arti…/Tomatsmart_broschyr_webb.pdf 4. http://www.wasterefinery.se/…/Populärvetenskaplig%20sammanf… 5. http://www.wasterefinery.se/…/Docum…/Avslut%20WR58%20Eng.pdf 6. http://www.naturvardsverket.se/Ner-
laddningssida/…  7. http://www.sydsvenskan.se/…/aktuella-…/samordna-fjarrvarmen/ 8. http://www.eon.se/…/fjarrvarme/vara-fja…/Flintrannan_EON.pdf 9. http://www.cmport.com/en/ships-in-port/calls/malmo 10. http://www.hjhansen.dk/se/projekt/komposit 11. http://www.ilrecycling.com/…/hallba…/hallbarhetsredovisning/ 12. http://www.cerealiafoodservice.se/Om-oss/Kvalitet-och-Miljo/ 13. http://
sv.wikipedia.org/wiki/Kimr%C3%B6k  14. http://malmo.se/download/18.72a9d0fc1492d5b743f628fb/1414394171279/%C3%84rende+avfallstaxa+2015+TN+Malm%C3%B6+avfallsdelegation.pdf 15.www.scandinaviantankstorage.com/files/pdf_files/company_pres 16. http://stenarecycling.se /Innovativ-atervinning/Innovativa-losningar/ 17. http://www.naringsliv.se/…/stena-recycling-i-malmo-erbjude…/ 
18. http://www.vasyd.se/…/Sl…/Slamspridning%20pa%20akermark.ashx 19. http://malmo.se/…/%C3%84rende+avfallstaxa+2015+TN+Malm%C3%B… 20. http://malmo.se/…/18.2dbb3f40124debd1a728000395/13836439634…  21. http://malmo.se/…/18.…/1383643919463/NVP+del+II+12+04+30.pdf  22. http://malmo.se/…/naturv%C3%A5rdplan+del+1+l%C3%A5guppl%C3%… 23. http://malmo.se/…/
Pagaende-o…/Fordjupad-OP-for-Nyhamnen.html  24. DP5203 http://malmo.se/…/Detaljp…/Dp-5203-Hamnen-22_164-22_163.html  25. http://sbhub.se/eng/about-us 26.Clean Tech City http://www.malmocleantechcity.se/ 27. Clean Tech City Inn Sweden http://cleantechinn.com/
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KNOWLEDGE CENTER

A platform for exchanging ideas and knowledge for actors 
in the symbiosis. Here visitors can get an overview of 
collaborations and physical connections in the collaboration. 
A floating business hub (the Scholar Ship) suitable for 
potential actors in the symbiosis is located nearby.
 

GASIFICATION PLANT

Electricity 1,6 TwH
Biogas  40 MW
District heating  60 MW

DISTRICT HEATING BIOGAS EXCESS MATERIAL WATER ELECTRICITY

The Malmö Industrial Symbiosis is the sharing of services, utilities 
and by-product resources among industries in the Northern Harbour. 
The symbiosis chain focuses to add value, reduce costs and improve 
the environment for the companies. Industrial symbiosis is a subset 
of industrial ecology with a particular focus on material, heat and 
energy exchange. The goal of the project is to include initiatives that 
concentrate on achieving utility, sharing and symbiosis among diverse 
sectors of industry which all share the same sustainable values. All 
companies involved the industrial symbiosis collaboration need to 
agree to the industrial policy and follow the outlined contract. 

The vision for the symbiosis in Malmö Harbour is to make the area more 
sustainable and transparent for the people in Malmö. Looking out from 
the new Industrial info center in the harbour, you can have an overview of 
the new collaboration and physical connections. The Knowledge Center 
will connect and inspire the citizens of Malmö to a new way of industrial 
thinking. We state that there is ‘no waste only resources’. The industrial 
symbiosis is a statement where industries choose to collaborate to make 
a change for a more sustainable world. 

VisionMalmö symbiosis

The exploded axiomatic above shows the different flows of energy which connect visibly and 
transparently the actors in the harbour. It points out not only the usable energies and recycled 
materials but also the resources that they are coming from making a closed system. They 
are separated and are told apart from the terrain layer as products are mainly transported by 
underground pipelines and are delivered on road to their destination.

“There is no Waste, only recycled 
and reused resources”



3 645 tons of mussels
Common mussel methane potential 310 m3/ton 
organic material -> 1 129 950 m3 methane

3645 tons of mussels clean the ocean from up to
1629 ton coal
37,2 ton nitrogen
2,2 ton phosphorusWind power

3 wind turbines 
Annual production of each: 6 GWh 

Total estimated annual production: 
30-36 GWh

Solar power
200 solar trackers of 60m2 each 
Annual production of each: 0,0168 GWh
200 x 0,0168 = 33,6 GWh

Total estimated annual production: 
33,6 GWh
 

Wave power
4 buoy 3.6m (L) x 3.6m (W) x 0.8m (H)    
5kW in 1.6 meter waves on average 
Equivalent to 0,02 GWh

Total estimated annual production:  
0,08 GWh

Electro kinetic power
2 electro kinetic ramps
One vehicle traveling at 20 mph & weighting 1 tonne:
Energy extracted/vehicle: 0,002 kWh.
Number of vehicles passing by per day: 13013.
Total energy output/day: 13013 x 0,002 = 26,026 kWh.
365 x 26,026 x 2 =9 499,49 kWh =  0,0094995 GWh

Total estimated annual production: 0,019 GWh
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The proposed renewable energy system 
consists of four major renewable sources: solar 
power, offshore wind power, wave power and 
electrokinetic power, all of which are coordinated 
by a smart grid network. An additional source 
of renewable energy is available through the 
biomass harvesting of mussels used to produce 
biogas. The area north of the harbour, along 
the coast, has a high average wind speed and 
no nearby buildings which make it suitable for 
offshore wind power. Next to the offshore wind 
power are buoys utilizing wave energy. CMP’s 
parking lot for imported cars is an ideal place 
for developing solar tracker technology, having 

no major structures blocking incoming sunlight. 
The solar trackers can be placed in such away that 
they function as both protection for the imported 
cars in form of semi-roofs and an energy source 
for the area without significantly affecting regular 
operations. Two electrokinetic ramps convert 
vibrational energy and are strategically placed 
where there is the heaviest inbound/ outbound 
on-site traffic – including the area where 
Finnlines is located. The mussel farm, located in 
the eastern part of the map, is considered to have 
positive environmental impact due to the fact that 
they absorb nutrients and decrease the amount 
of particles in the water. These energy systems 

are all connected to the central smart grid which 
distributes energy to the area. The grid is able to 
manage power consumption between existing 
sources and optimize use of renewable energy 
when available. This influx of energy can be 
used to power and develop new green harbour 
technologies. The hybrid transportation system 
uses electricity delivered via overhead cables 
to rail and road lanes to provide efficient and 
clean power to trucks and trains. Upgrading to 
electric cranes can also increase efficiency and 
reduce emissions. Where possible, providing 
vessels with shore power while docked is an 
environmentally conscious solution.

The exploded axionometric shows how the landscape in the harbour 
is structured in different layers. Each layer represents one of the 
different renewable energy resources that are proposed in the plan and 
their connection to the infrastructure. By creating a landscape where 
different layers of renewable energy and infrastructure are combined 
and integrated with each other, the northern harbour will become more 
sustainable and energy efficient. The exploded axionometric also includes 
estimated calculations for how much energy each resource can produce. 
The two resources that are estimated to produce the most energy are the 
offshore wind power turbines and the solar trackers.

References: <BYD - Build your dreams, 2013. BYD Energy Storage Solutions. [Online] Available at: http://www.byd.com/energy/ess.html [Accessed May 2015].>< Drive The Light Ltd., 2014. Generating Green Energy from Road Bumps> <GlobalGreen, T., 2015. Wave power. [Online]  <Available at: http://www.thinkglobalgreen.org/WAVEPOWER.html [Accessed May 2015].> <Le, K., 2015. Analysing electric yard cranes with simulation, Oakland: PORT TECHNOLOGY INTERNATIONAL.> <Lindahl, O., 2012. Storskalig odling av miljömusslor. http://www.ur.se/Produkter/163212-UR-Samtiden-Odla-i-vatten-
Storskalig-odling-av-miljomusslor> <Lindahl, O. et al., 2004. Musslor för miljön, Göteborg: Kristinebergs marina forskningsstation.> <Naturvårdsverket, 2008. Konsekvensanalys rörande musselodling. Preliminär rapport> <Sandia National Laboratories, 2010. Electric power industry needs for grid-scale storage applications, s.l.: Neight Group.> <Skåne, R., 11 feb 2015. Musselodling längs Skånes kust, Workshop> <Zhu, Q., Li, Y. & He, Y., 2014. Piezoelectric Energy Harvesting in Automobiles, London: Taylor and Francis.>

The vision for the northern harbour presents different renewable energy 
sources, where they are located and how they are connected within the 
area. Diversification in energy sources can help to balance power costs, 
ensure steady and sufficient energy supply and lead to new economic 
opportunities. Transportation corridors connect the harbour with the 
surrounding “world” and facilitate communication and growth. Supplying 
electricity to vessels and machinery and the introduction of a hybrid 
transport system will reduce the carbon emissions, following the Malmö 
municipality’s environmental goals to reduce carbon emissions by 20 
percent by the year 2020. 
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The pine trees (Pinus sylvestris) are good trees 
to be planted in hardscape environments 
where sterssful conditions such as drought, salt 
and compacted soil is a big concern.

The bioswale is planted with species tolerating soils of 
different moist condition ranging from wet to dry. To further 
increase the capacity of the swale to clean the water from 
pollutants the swale is planted with hyper accumulating 
plants. These plants are able to extract metals from the soil of 
contaminated sites, returning it to a less toxic condition.

Dry meadow plants
-Festuca ovina
-Agrostis capillaris
-Solidago canadensis

Trees for wet conditions
-Alnus glutinosa
-Betula pendula
-Prunus padus

Water cleaning plants
-Thlaspi caerulescens 
-Agrostis canina
-Festuca ovina

Two direction road: 
-Roads 7m wide
-Bike and pedestrian paths 3m 

Mimic nature
The concept of making green stormwater infrastructure is the practice of using natural or nature-
inspired systems to manage stormwater on site (Soil science Society of America, 2015). Man 
made systems has the advantage of being customized to be highly efficient for their designed 
purpose. The aim of the green drainage system is to retain as much water as possible on site 
before it is lead into the underlined pipelines. Soil and plants plays an important part in removing 
suspended solids and dissolved contaminants before they reach natural waters. The bioswales 
are designed to slow and filter stormwater from large impervious areas – roads in this case. 
They are designed with an accentuated depression to help collect water and are planted with 
vegetation able to tolerate soils of fluctuating moist condition, ranging from flooded to dry.  By 
slowing down the rate of water flow off site as well as reducing the total amount of water that 
leaves the site in first place - the bioswales reduce the risk of flash flooding. The implementation 
of bioswales will encourage the biodiversity on site and because the swales run alongside major 
roads in the harbour area they will also have a big impact visually.

5
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Green infrastructure in the harbour

Green corridor
The Green corridors are focusing on improving existing greenery by im-
plementing a more complex vegetation structure along the bike paths. 
Two of Malmö municipality’s future goals are to improve the bicycle paths 
and encourage inhabitants to commute by bike (Gatukontoret, 2012). 
Therefore we want to widen the pedestrian- and bike paths to 3 meters 
and create a welcoming atmosphere by adding new greenery. 

Pocket park
Malmö municipality has a wish to transform the harbour into a more pe-
destrian friendly place with higher social and recreational value 
(Stadsbyggnadskontoret, 2006). For that reason, our vision is to make 
some parts of the northern harbour more accessible for the public and 
combine green and social functions. The pocket parks will connect the 
harbour to the city and Lodgatan will act as the entry point. This street 
will contain two pocket parks where workers in the area can enjoy their 
lunch. The greenery will mainly be existing of dry meadow vegetation and 
some particular species will have the purpose to clean the contaminated 
ground from heavy metals, such as sunflowers (Adesodun, JK et al, 2010). 

Bioswales & Rain gardens
Malmö municipality is predicting more extreme weather conditions in 
the future (Stadsbyggnadskontoret, 2008) and since most of the ground 
in the harbour is contaminated (Miljöförvaltningen, 2003) our vision 
suggests bioswales as a way of handling stormwater where the 
vegetation will help filtering the water from contamination. Bioswales 
will be implemented at Flintrännegatan, where the risk of flooding is 
high. One bioswale will also be implemented in the landfill area west 
from Blidögatan. At Hemsögatan the vision is to construct rain gardens 
at some of the leftover places close to the roads. Implementing bioswales 
and raingardens will not only increase the biodiversity but also create 
new and interesting features in the area. 

Biodiversity Area
In the north-east part of the harbour our vision is to create greenery 
containing areas of both Salix and grasslands. These areas will approxi-
mately be up to 276 000m2. The Salix stands will help breaking the strong 
winds coming in from the west. The larger green area along the coastline 
are estimated to be a surface of 48 000 m2 - creating an opportunity for 
biomass plantings. Our calculations suggest that this area can produce 
approximately 40-65 tons biomass per year.
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“It is quite apparent that landscape planting, and greenspace in 
general, can and should be multifunctional, fulfilling 
utilitarian, recreational and aesthetic needs, but also 

contributing strongly to ecological cycles and environmental 
enhancement.”

 Nigel Dunnett & Andy Clayden, 2007
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         Vision  
The visualisation shows the aquaponic system in a schematic way.  It’s a 
food production system that combines aquaculture (salmon trout) and 
hydroponics (tomatoes) in a symbiotic environment. Excretions in water 
from the fish are passed along to the tomatoes, broken down and utilized 
as nutrients. The water is then recirculated back to the salmon trout as 
cleaned water. 
 The excess warm water  (35° and 40°) coming from Sysav is used in 
this system for heating the facilities.  Fish feeder is created by microbiotical 
fermentation with help from organic waste. Mussels are cleaning the 
eutrophized water by the outlet of Sege river and are used for biogas. In 
the future it could be used as a source of protein in the fish feeder.
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Sysav is a company located in Northern Harbour, 
that specializes in waste management in Southern 
Scania. The partnership handles large quantities 
of excess warm water that today are led out to 
Öresund. We see the water as an important 
resource and a possibility for development of 
an industrial symbiosis between Sysav and SLU 
Alnarp. Through this project we have tried to 
connect the two stakeholders by developing a 
planning proposal for a possible collaboration. 
Our strategy is based upon an ongoing research 

initiative led by Håkan Sandin (SSE-C).
 Major features of our proposal are a 
greenhouse combined with aquaculture, a 
mussel farm, microbial fermentation, an agro-
ecological field and a wetland. The site is situated 
in Södergård - an estate located south-west of 
Alnarp - with layout adapted to the existing 
structures. A 2000 m2 greenhouse area, aimed 
for hydroponic tomato production, is partly built 
upon existing fundaments, adjoining two other, 
new amenities for aquaculture and microbial 

fermentation. Connected to the greenhouse is an 
agro-ecological field and a wetland, designed to 
handle and cleanse runoff water before it reaches 
the recipient. In total, all the facilities make up 
for one hectare of new development.
 Besides the symbiotic system of amenities, 
our proposal includes an integrated visitor center 
for educational purposes and rising awareness 
of the ongoing research initiatives. It will allow 
study visits and promote innovative ways of 
agricultural systems thinking.

        Axio 
The exploded axonometric shows different layers of proposed features. 
Red color represents the flow of excess heat transported from Sysav to 
Alnarp, where aquaponic culture is taking place. Trucks bring biowaste 
and deliver both food from the production and rests for biogas production 
in Northern Harbour. The amount of energy needed is calculated and 
the unused energy provides possibility for future expansion. Available 
facilities can be found at SLU, nearby Södergård. 
 The connection between Sysav and Alnarp assures the use of excess 
warm water from Sysav and shows the symbiotic relationship between 
the industry and agriculture. Green and blue infrastructure is represented 
by wetland and ditches assuring the catchment of storm water. 
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INDUSTRIAL SYMBIOSIS
Connecting Northern Harbour to SLU
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