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Biomass heat generally offers the lowest cost option for reducing greenhouse gas emissions and can 
readily substitute for fossil fuels using existing generation and distribution infrastructure. However, 
the widespread introduction of biomass and biofuels has been hampered by concerns over the 
sustainability of imported sources, the potential impacts on global food supply, and the overall 
energy balance when transportation is considered. Supplying biomass from local non-agricultural 
land, including previously-developed “brownfields” or capped landfills, circumvents these issues 
whilst offering a range of local economic, environmental and social advantages. 
The “provision” of biomass is an ecosystem service or valuable benefit to society and is 
accompanied by other “regulating”, “cultural” and “supporting” services. Using previously 
developed land for cultivation raises several challenges compared to agricultural land: Stony made 
ground, clay capping, thin, compacted, nutrient-or humus-poor soils can all limit water infiltration, 
retention and drainage, in turn reducing growth. Phytotoxic contaminants may limit growth at 
concentrations below those of concern to human health, with any heavy metal contamination of fuel 
restricting use and value. 
The EU Life BioReGen demonstration project compared results for four energy crop species at ten 
contrasting brownfield sites in NE England. Results for coppice willow and Miscanthus were 
disappointing but a novel seeded energy grass, Reed Canarygrass, produced acceptable yields and 
fuel quality for lower outlays, with the synergistic reuse of organic wastes adding nutrients or value. 
Reed Canarygrass (Phalaris arundinacea) is a native species that grows wild on former landfills, 
brownfield sites, riverbanks and road verges across N England and Central Scotland. The range of 
this species extends across N Europe, well beyond that of Miscanthus, allowing its use in 
Scandinavia as an energy grass. This hardy perennial grass is a marginal wetland species, tolerating 
inundation and desiccation in equal measure, so is well adapted to non-agricultural brownfield sites 
or former landfills. It can either be harvested annually as dry fuel for combustion or cut green as a 
feedstock for anaerobic digestion to biogas.   
Burgess et al. (2012) proposed a kilowatt-hour per person per day approach to estimating energy 
use and supply for a catchment scale study in S Bedfordshire, UK. Using this case study and 
available figures for the total area of former and current landfills, vacant and derelict land we have 
estimated the maximum provision of non-agricultural bioenergy for various crops and conversion 
routes. Using this entire non-agricultural land bank for growing reed canarygrass for heat could 
supply as much as 4-5 % of the area’s total needs by 2020, and nearly 10 times this proportion of 
the renewable heat target. Although typical of the UK in many other respects, this case study area 
has nearly double the national average of brownfield land, with current and former landfills 
accounting for 77% of the non-agricultural landbank. Nether the less, this case study illustrates the 
local importance of vacant and derelict land and landfills to ecosystem service delivery in post-
industrial peri-urban areas. 
The Scottish Government’s ambitious 2020 targets include 30 % of total energy, 100 % of 
electricity and 11 % of heat from renewable sources.  Can brownfield land be reused for energy 
crops to help Scotland deliver its 2020 renewable energy targets?  Our calculations suggest that the 
10809 ha of Scottish vacant and derelict land could hypothetically produce 0.1TWh/y of useable 
heat with associated sustainability benefits, although this might only be 1 % of the national targets 
for 2020.  Work is in hand to estimate the area of capped former landfills as an additional potential 
contribution. 


