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Festivals need a concentrated input of energy, mostly electricity, for a limited period. To give an illustrative example, the Shambala Festival, for which we have carried out annual audits, reported in 2010 the consumption of fuels with a total energy content of about 200MWh. Most of this was for the generation of electricity, with a typical rate of supply up to 3MW in primary energy terms. This sounds big, but to put it in context, the energy is shared by a large number of people enjoying the services it provides over several days, amounting to a consumption of around 5kWh/day per person. This is far less than the daily amount of primary energy consumed (on average) by people at home. Yes, festival life is low-carbon life, and the same is true if you look at the transport emissions compared with other holidays taken by festival-goers.
From this perspective it does not seem so bad, but many festivals are keen to green up their acts, and indeed to promote the whole festival sector as an especially green form of holiday. All power to their elbows.
A would-be green festival has first of all to decide what it is trying to do and why. Presumably running the festival is the most important thing. You wouldn’t scrap it simply because you couldn’t be green. Generally speaking an event like a festival tries to minimise costs and therefore goes for the cheapest options in all areas. Being greener usually entails higher costs, but these extra costs are usually small relative to total turnover, and if being green is part of a festival’s marketing policy it could well be considered economically advantageous. 
“Green” of course is a many-headed beast and there are many choices


Litter


Plastic bags


Organic food, real ale


Local suppliers


Recycling points

Compost toilets


Renewable energy


Etc etc

These all actually address different values, and they are hard to add up. To be able to add things up and give a total score needs a consistent physical metric.  The most often used is GHG emissions, usually shortened to carbon emissions, and expressed as a ‘carbon footprint’. GHG emissions, usefully, correlate well with a wide range of other environmental impacts and can be used as an easily-measured (or at least estimated) proxy.
It might be argued that energy is an equally good scaling metric, since we can measure it and in principle a kWh in one form is exactly equivalent to a kWh in some other form. But it is the impact of energy consumption that ‘greening’ attempts to reduce, not energy itself, and carbon analysis gives us a methodology to compare different sources of energy with respect to their principal impacts.

The CAT carbon methodology for events is similar to that used by others. It groups the measurable sources of emissions in four classes, each of which has a unique type of data and data collection systems: Travel, operational energy, embodied energy, and waste. It then splits each of these into further categories according to where the data can be most easily collected. This is partly practical, but also it allows us to split the overall emissions into a ‘core’ attributable to the festival proper, and a ‘periphery’ attributable to the participants. 
It is vital to the analysis to be able to keep these two classes of emissions decently apart. There are several reasons for this.  It is not much use to a festival to have a numerical score for its ‘carbon footprint’ if it cannot be compared with other festivals or with itself in different years. The festival’s ‘own’ (core) emissions in delivering the event are relatively well-known and controllable, and a good set of metrics for making improvements. Most of the participants’ emissions are from travelling. These are erratic, large compared with the core emissions, hard for the festival organisers to control, and arguably ‘belong’ to the participants themselves.
The ‘core footprint’ covers the emissions directly associated with running the festival.   It includes power supply, back office energy and materials before and after the festival itself, travel for organisers, emissions and travel by traders, consumables/waste, and a proportion of the embodied energy in capital equipment like stages, tentage, electrical goods etc. The largest item within the core footprint is usually operational energy in the period of the festival (see adjacent chart from Shambala 2009), and we’ll focus on this aspect from here on. 
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Unfortunately a festival needs concentrated power over a short period. This does not usually match the kind of output from onsite ambient sources such as PV or micro-wind, so generally these can make only a limited contribution. The standard system is a collection of mobile generator sets fuelled by red diesel, and in principle this can provide very high power factors if needed and a high level of total energy. It works, and the cost is relatively low.
On the other hand, it contributes about half the core carbon footprint, so greener festivals have sought a low-carbon equivalent in the form of biodiesel, most often reprocessed vegetable oil. This is generally accorded a much lower emissions factor than mineral diesel, so reduces the carbon footprint of the power component, and therefore of the festival as a whole.

Using reclaimed biodiesel is fairly straightforward, but of limited ultimate significance, since there is growing competition for a relatively small resource.  Discerning voices in the greener festivals movement are starting to realise that this erstwhile ‘silver bullet’ for decarbonising emissions is tarnishing quickly. While it has become a useful stopgap, in the longer term we have to find other ways to meet the demand.

With all energy systems there are always two sides to the equation: demand and supply. Usually it is easier, quicker and more cost-effective to reduce demand than to increase supply, but in the case of festivals the cost of supply is small enough that the extra organisational complexity of tackling demand is often considered unjustifiable. 
Nevertheless I would suggest that an examination of the demand side would be well worth the effort. There are many operational reasons for being ‘wasteful’ but they are worth looking into to see if they can be changed. For example a cafe venue might have its own mood-lighting system with heavy demand. The prevailing understanding is that the festival provides effectively ad-lib electricity whatever the demand. How could the tendency to over-use a free good be checked? Difficult. Could there be such a thing as variable charging?  One possibility is for each venue/trading unit to have its own electricity meter, but this is far too expensive and complex. Better would be for a wandering engineer to sample typical consumption using mobile meters with radio link, or to make an assessment via inspection and interview. Charging could be in bands. Take an example, a trading venue using an average of 9kW over a period of 18hrs/day over three days = 486kWh at (say) 50p/kWh would be charged in the region of £240, although charging might be banded in £100 bands, perhaps agreed beforehand and checked for accuracy during the festival.
A simpler idea would be to establish peak loads for each venue and provide a limiting trip at that value. This would simultaneously establish a basis for banding, and an incentive for keeping demand under the limit. The prospect of a sudden plunge into gloom as the limit is exceeded (and the occasional real case) would be enough to concentrate minds.
Venues, stages, events, street lighting etc could all be examined for potential to improve efficiency. Lighting is important at festivals and usually ‘no expense is spared’.  In fact ‘over the top’ is all part of the festival spirit and it could be argued that dramatic lighting effects are shared over so many participants that the cost/impact is small and cost-effectiveness remains high. True enough. Nevertheless, there must exist scope for new styles of effective minimalist lighting, perhaps using a proportion of LCDs. Perhaps a ‘mixed strategy’ could be pursued: One big venue with no holds barred, and many smaller ones subject to constraints – perhaps with financial inducements.
A festival could reap some advantage from such moves in terms of publicity, branding, novelty. It would be as well to establish a well-measured baseline, so that any effects could be observed and reported credibly.

Moving on to the supply side, are there any other biomass options? Occasionally biogas has been spoken of, but the technical complexities of a temporary set-up almost certainly rule it out for anything but a demonstration scale. 
Wood-chip gasification is a possible option, and mobile units are possible, if not commercially available. CAT had one that produced about 4kW electricity, but was finally decommissioned because the actual gasifier unit (not the generator) took too much looking after. It was all right for the first few months when it was an intriguing toy, but eventually it became tiresome.  This novelty effect would work to its advantage at a festival when all manner of enthusiasts would surely be willing to play with kit like this, as stokers, minders, tweakers, measurers. Hiring in a mobile gasification unit would be far more expensive and difficult than a diesel set, and it would make only a limited contribution, but it would make a splash. The wood-chip of course would be locally sourced. By analogy with recycled biodiesel, it could come from pallets and other reclaimed wood sources, but there are usually sources of forestry-waste chip to be had in any location. A gasifier would be as much a show as a power-source.
Turning to on-site resources of sun and wind, the instantaneous output is usually too small, but there is still some scope for using them to supply part of the load. Some small festivals successfully insist on all-onsite ambient sources, and some larger festivals have ‘green zones’ where only ambient sources are used. In fact CAT has often set these up, and there are many experienced providers out there. The key is radical demand-reduction, and this in itself is powerfully symbolic and attitude-changing.  Arrays of PVs are the usual source, charging lead-acid batteries and feeding appliances through inverters. PVs are a visible and recognisable ‘green’ energy source and can be used symbolically as well as practically. Perhaps there is some scope for raising the profile of PVs by various quasi-sculptural arrangements. Probably concentrating sun and wind in a ‘green zone’ is a good idea, so that it can be said that the ambient resource supply actually meets 100% of the demand in that zone.
One of the problems with festivals is that because their duration is so short there is no time to recoup high set-up and infrastructure costs. There might however be some resources plentifully available at festivals. One is the availability of enthusiastic green volunteers. One can imagine for example, a PV park with largish arrays mounted on moveable gantries that are physically moved from time to time to allow them to track the sun and improve their yields. The effects could be measured in large real-time monitor boards, perhaps accompanied by sounds, giving rise to much cheering and merriment.
With respect to wind, there is sometimes scope for moderately-sized turbines in good sites. Again wind turbines are highly visible and symbolic, but in a poor site in a calm period they might well be negatively symbolic.
What about off-site sources? Probably the ‘correct’ path is to establish an account with a green tariff provider and connect to mains electricity. This is not always practically possible, and of course lacks the immediate visibility of on-site sources. But in terms of reported emissions, it would result in a great improvement on red diesel. It also makes matching loads with supply much easier.
The difficulty is usually that mains power cannot easily be modularised into islands in the same way as diesel sets, but the possibilities should be explored. If for example a main stage is always in the same place for several festivals on the same site it might be feasible to establish a permanent substation nearby, and share the costs over a number of years and/or a number of events. It is conceivable that a number of other, smaller substations could be set up around a frequently-used site. 
OFFSETS

The standard and perhaps ultimately inescapable answer to the problem of trying to get a quart of renewable energy out the pint pot of a festival site in just a few days, is to recruit more pots from elsewhere. You run the festival by standard methods, but also invest in renewable sources that are far more cost-efficient than those you could deploy on the site. You don’t get to use the power they generate directly, but use it to balance or ‘offset’ your actual emissions. Offsets are a bit queer and for green festivals I would say that perception is as important as the actual energy balances involved. It might seem odd for example to use a forestry-based offset system to balance emissions from electricity generation. Personally I would say that forestry offsets are best reserved for offsetting travel emissions, and investments in RE systems are more appropriate for balancing onsite power.
This would be greatly enhanced if a major part of the load (say a main stage) were directly supplied from the grid.  To get the best of both worlds, I would suggest that a festival buy a permanent share in a wind-farm and treat the resulting electricity as an offset. The symbolic effect could be greatly enhanced by adopting a particular machine and having live video-coverage that is shown at the festival and on its website. The machine could be named, decorated, even visited if it is not far away. Ideally it would belong to a community-owned wind-farm. Big wind-electricity is the real thing, very low carbon and delivering serious amounts of power, enough for a festival, but not directly.
For example, Shambala’s approximate 150 tCO2e from operational energy could be offset at a cost of around £15,000 a year invested in a suitable windfarm. Not cheap, but getting cheaper.
A big machine, too, represents the festival’s investment in a greener future. One criterion that distinguishes serious sustainable investment from greenwash is: does it help build the longer-term low-carbon future?
From this perspective, we might consider allowing as ‘offsets’ research and experiments that would in the end provide a permanent solution.  For example fuel-cells powered by renewably-generated hydrogen would be an ideal solution, and the technology is available now but at a prohibitive price. Hydrogen is presently made from natural gas, releasing CO2 in the process and putting you right back where you started, so using the technology without the decarbonised hydrogen is formally speaking useless. But as a demonstration of where we might be going in a decarbonising Britain, prefiguring the Festivals of 2030 as it were, I think such things could have a place in a greener festival’s portfolio.  

Finally, I’ll attempt to diagram a kind of mixed approach on a hypothetical permanent site. Excuse horrible Word graphics:
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Here you can see five different kinds of supply. Four of them could become ‘features’ in their own right, attracting enthusiasts and volunteers and raising consciousness all round.
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