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Part 2 – Exemplar Case
[bookmark: _Hlk524701153]What would a community be like if a range of co-operative and mutual enterprises (CMEs), socially responsible businesses (SRBs) and charitable trading associations (CTAs) networked to improve sustainable development?  Read this ‘exemplar case’ about Biogas production in Scandinavia (5 mins)
Biogas Production in Linköping and Lidköping, Sweden
In 1990, a project to create an energy revolution started in Sweden with the creation of Lidköping Biogas which produces compressed and liquid biogas.  The project is exemplary for the co-operation between municipalities in several nations (Denmark, Finland and Sweden), private companies, local farmers, transport organisations, farmers’ associations, vehicle suppliers and food companies to produce renewable fuels and low carbon energy products, as well as fertilizers for organic farming.  
	The biogas manufacturing process starts with the collection of ‘substrates’ – waste from food production and grain farming – and then goes through two stages: a production stage and a liquefaction stage.  The Lidköping plant takes food industry waste (substrates) that is macerated and mixed, then steamed to kill bacteria and warmed up to 38°C.  It is then pumped into anaerobic digestion chambers to produce methane.  The methane is refined into biogas while the residue is used to create biofertilisers. 
	Biofertilisers become part of the sustainable organic food industry and are purchased by associations of farmers to distribute to their members.  The biogas is partly distributed to local filling stations for cars and buses (through a pipe network where available), but mostly it is retained for compression into liquid methane so it can be transported to other locations and used in industrial applications.  By lowering the temperature to minus 163°C, three times as much biogas can transported to other locations at the same cost, and in liquid form it makes a good fuel for heavy duty vehicles.  Volvo already sells biogas cars and is now pioneering HGVs that power diesel engines with liquid methane. To provide incentives and create demand, biogas vehicles pay no car tax, do not pay road tolls and get free parking in all municipal car parks.
	The potential of biogas production has been exploited by the town of Linköping (Mayer, 2012). Linköping is a city of 100,000 people that sought to reduce pollution from the overuse of diesel. Since 1995, local waste from diary production (manure) has been combined with crop waste, slaughter-house waste and industrial food waste to provide the raw materials for production. It has created its own local plant, deploying technologies similar to those at Lidköping, and now recycles 100,000 tonnes of organic waste in a continuous production process that takes one month to complete. Linköping residents can purchase biogas cars, and the city’s fleet of 70 buses all run on biogas. When biogas fuels are used, carbon dioxide emissions are reduced by 90 per cent. The cost at the pump is 30 per cent lower than petrol (although the level of public subsidy is unclear). Taxis in the city have been installed with a dual-fuel system (biogas and petrol), and the local rail network has the world’s first biogas train (with a range of 360 miles before refuelling).  The biofertiliser produced is bought by 35 local farms including those that provided the raw materials.
	The project has had to face a number of challenges (Mayer, 2012). Mid-project fears about its long-term viability led two of the original partners, including the farmers’ association LRF, to sell their shares to a private company TVAB. This means that the wealth now created is not being shared as equitably as was originally envisaged. Nevertheless, local partners had significant input into the project, and illustrate the concept of co-design (Steen et al., 2011), ensuring that many benefits accrue to the local economy, meet local needs and benefit local suppliers. At Lidköping, on the other hand, the production company has remained part of a network of municipal companies owned by Gothenburg City which identifies its owner as ‘society’s citizens’ (www.goteborgenergi.se/english).

Video resources: 
For a broad introduction to sustainable development see:
www.youtube.com/watch?v=9GorqroigqM 
For further information on the case see:
https://www.youtube.com/watch?v=sQFSW6a79qY  (4 mins)
https://www.youtube.com/watch?v=IK6iqu_fxs4  (6 mins)
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