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1. Are we really going to let ourselves be duped into this solar panel rip-off? 

Plans for the grid feed-in tariff suggest we live in southern California. And at £8.6bn, this is a pricey conceit with little benefit 

George Monbiot, Guardian, 1 March 2010
Those who hate environmentalism have spent years looking for the definitive example of a great green rip-off. Finally it arrives, and nobody notices. The government is about to shift £8.6bn from the poor to the middle classes. 

1. The number is not the cost to "the poor”. It's not even the cost to all electricity consumers. The cumulative cost to all consumers – including all non-domestic industrial, public sector, and commercial users and covering all technologies in the scheme – is £6.7bn. As for the government being “about to shift,” the money is spread over 20 years at £335 million a year. For comparison, UK citizens pay ten times more - £3 bn and counting - each year towards storage and disposal of nuclear waste.
It expects a loss on this scheme of £8.2bn, or 95%. Yet the media is silent. The opposition urges only that the scam should be expanded.

2. We can expect no loss at all, if we take a holistic view that includes the value of the industries that will be created as a result of the feed-in tariff, their products and services, the tax that will be paid by the workers employed, and the carbon-impact costs avoided as a result of their installations. In much of what follows, I am deeply critical of Monbiot’s failure to take any kind of holistic strategic view in the course of his assault. This statement is the first example of such a failure.
On 1 April the government introduces its feed-in tariffs. These oblige electricity companies to pay people for the power they produce at home. The money will come from their customers in the form of higher bills. It would make sense, if we didn't know that the technologies the scheme will reward are comically inefficient.
3. The average (and therefore energy-inefficient) home in the UK uses approximately 4,000 kilowatt hours (kWh) of electricity per annum.  A typical sized domestic PV installation of 2.5 kWp will generate 2,125 kWh of electricity per annum: more than half average annual consumption. This is comically inefficient? Marry the PV with energy efficiency, as all good solar companies advise, and you can generate most or all of a home’s electricity. I know this, because I lived in a such a solar home for more than a year. (I generated 1,100 kWh plus with a sub-optimally –orientated set of PV rooftiles, and consumed just over 1,000 kWh, with almost constant occupancy). 
The people who sell solar photovoltaic (PV) panels and micro wind turbines in the UK insist they represent a good investment. The arguments I have had with them have been long and bitter. But the debate has now been brought to an end with the publication of the government's table of tariffs: the rewards people will receive for installing different kinds of generators. The government wants everyone to get the same rate of return. So while the electricity you might generate from large wind turbines and hydro plants will earn you 4.5p per kilowatt hour, mini wind turbines get 34p, and solar panels 41p. In other words, the government acknowledges that micro wind and solar PV in the UK are between seven and nine times less cost-effective than the alternatives.
4. This view takes a snapshot in time that is a flawed basis for analysis because it ignores both the past and the future, in terms of cost. It also ignores the strategic context of the discussion.  PV is on a descending cost trajectory because economies of scale are at work in both manufacturing and installation. Meanwhile costs and prices of conventional electricity are rising fast. The feed-in tariff is a market-building mechanism. It is designed to create sufficient demand for PV systems to trigger two benefits: first, the falling costs solar electricity just mentioned, and second, growth of a proper UK-based solar PV industry that can compete with the fast-growing industries in Germany, China, the US, Japan and many other countries.  The installer base is not going to appear overnight. Neither would decisions to site factories here be taken quickly. More than 40 governments now have feed-in tariffs, and it is clear that many people believe them to be the best way to make grow renewables markets fast. It is bewildering that Monbiot, an environmentalist, takes such a different view.
(The government) expects this scheme to save 7m tonnes of carbon dioxide by 2020. Assuming – generously – that the rate of installation keeps accelerating, this suggests a saving of about 20m tonnes of CO2 by 2030. The estimated price by then is £8.6bn. This means it will cost about £430 to save one tonne of CO2.
Last year the consultancy company McKinsey published a table of cost comparisons. It found that you could save a tonne of CO2 for £3 by investing in geothermal energy, or for £8 by building a nuclear power plant. Insulating commercial buildings costs nothing; in fact it saves £60 for every tonne of CO2 you reduce; replacing incandescent lightbulbs with LEDs saves £80 per tonne. The government predicts that the tradeable value of the carbon saved by its £8.6bn scheme will be £420m. That's some return on investment.

5. Again, the snapshot, devoid of temporal or strategic context. PV installed today may have a relatively high cost of carbon. But PV installed by those who follow some years from now will have a far lower cost of carbon, while cost of carbon saved will be rising for many other options. Then there is the context of the carbon saved. Solarcentury finds that customers become much more electricity-conscious once they have a solar PV roof: they tend to want to maximise the solar electricity generated. As for nuclear saving carbon at £8 a tonne, who can believe that, when blank cheques are shovelled off the balance sheet of nuclear plants, in terms of waste-disposal and other costs handed in their multiple billions to taxpayers?

The reason for these astonishing costs is that the government expects most people who use this scheme to install solar panels. Solar PV is a great technology – if you live in southern California. But the further from the equator you travel, the less sense it makes. It's not just that the amount of power PV panels produce at this latitude is risible, they also produce it at the wrong time. In hot countries, where air conditioning guzzles electricity, peak demand coincides with peak solar radiation. In the UK, peak demand takes place between 5pm and 7pm on winter evenings. Do I need to spell out the implications?

We have plenty of ambient energy, but it's not to be found on people's roofs. The only renewables policy that makes sense is to build big installations where the energy is – which means high ground, estuaries or the open sea – and deliver it by wire to where people live. But the government's scheme sloshes money into places where resources are poor and economies of scale impossible.

6. Solar PV may not work as well in cloudy Britain as it does in Southern California, but it’s performance is far from “risible.” Let us consider first a typical house, then non-domestic buildings, then the nation.

A typical British home employing extensive energy efficiency, or a modern new build, can consume as little as 2,000 kilowatt hours of electricity a year. For example, a 62 m2 new build end-of- terrace propety built to level 4 of the Code for Sustainable homes will consume 1,993 kilowatt hours of electricity, according to the UK government’s Standard Assessment Procedure. A typical 2.5 kilowatt PV system, requiring around 20 m2 of roof space, would produce 2,125 kilowatt hours a year, allowing excess electricity to be sold to the utility company.

On non-domestic buildings in Britain, there is huge further scope. A 2008 report for the UK government calculated that 33 gigawatts could be installed with the potential to provide more than 25 terawatt hours per year on 1.5 million individual sites, if current economics were not a constraint. At a feed-in tariff of 40p per kilowatt hour (the actual rate set by the government for commercial buildings is 31p), the potential of all the buildings in the non-domestic sector could be unlocked by 2014. With installation at a constant 5% per annum, 15.4 gigawatts could be installed by 2020. That would provide 12.5 terawatt hours a year of electricity, more than 10% of the UK renewable electricity target, saving 5.4 million tonnes of CO2 per year. In the real as opposed to calculated world, beyond “grid parity” (the point at which solar electricity is the same price as conventional electricity) and with the advent of a mass market, the rate of installation would of course accelerate.

As for the national potential, the absolute resource potential for solar PV on British buildings (i.e. if PV was put on all available roofs and walls) is fully 460 terawatt hours per year, which is more than the entire national electricity demand today of around 400 terawatt hours per year. This calculation is based on proven field performance and government land-use statistics. Ground-mounted PV would add to this considerably more.

Of course, it wouldn’t be sensible to aim for this absolute potential, when there are so many energy savings to make, and so many other renewable energy technologies – large and small, onshore and offshore – for use in matching loads and compensating for the fact that solar generates by day and not by night: addressing Monbiot’s point about solar generating at the “wrong” time. But even a small fraction of the absolute potential would make a big difference. Using just south facing roofs and facades, for example, would generate 140 terawatt hours per year.

Monbiot says the government's scheme targets money where economies of scale are "impossible" – an incorrect assumption because solar electricity costs will inevitably fall to the point, within just a few years, where they are cheaper than any form of fossil fuel and nuclear electricity. Systemic economies of scale in solar manufacturing and installation techniques are causing rapid reductions in solar PV costs globally, just as Ofgem and others worry so loudly about the inevitable rise of traditional electricity costs.

We don't need to guess the results: the German government made the same mistake 10 years ago. By 2006 its generous feed-in tariffs had stimulated 230,000 solar roofs, at a cost of €1.2bn. Their total contribution to the country's electricity supply was 0.4%. 
7. It is misleading to imply that it took the German feed-in tariff structure 10 years to deliver enough PV to make a 0.4% contribution to German electricity demand. The increase in PV installation rates in Germany was incremental through the 1990s to 2003.   The August 2004 German Renewable Energy Sources Act encouraged an eightfold increase in annual PV output from 556 GWh in 2004 to 4,420 GWh in 2008 or 0.7% of final electricity consumption as a result of more effective feed-in tariffs (2008 is the last full year for which numbers are available but in 2009 German PV output increased by at least another 2,000 GWh and a similar increase is projected for 2010.)

The European PV Industry Association (EPIA) has given a flavour of the potential for PV to contribute to European electricity supply. EPIA, which has a history of very cautious estimates of industry growth versus real achievement, estimates that on current growth trends the European PV industry can contribute fully 12% of EU electricity by 2020. 420 TWh would need to be generated to hit this target (i.e. a total European electricity market of 3,500 TWh is assumed by 2020). Note that in this calculation, PV is at grid parity in 2010 in Spain, and most countries not long thereafter. PV would be addressing 60-90 percent of the electricity market.
Their total contribution to carbon savings, as a paper in the journal Energy Policy points out, is zero. This is because Germany, like the UK, belongs to the European emissions trading scheme. Any savings made by feed-in tariffs permit other industries to raise their emissions. Either the trading scheme works, in which case the tariffs are pointless, or it doesn't, in which case it needs to be overhauled. The government can't have it both ways.

8. Monbiot and I might find things to agree on, when it comes to scope for nonsense in the European emission trading scheme, as it stands. But climate and energy-security policymaking requires many tools in the toolkit, and there is no reason to throw feed-in tariffs out just because politicians have historically allowed heavy industry emissions allocations too high to permit an effective carbon price.  Monbiot’s argument taken to its logical conclusion would mean no support for any low or zero carbon technology outside the EU ETS.
A week ago the German government decided to reduce sharply the tariff it pays for solar PV, on the grounds that it is a waste of money. Just as the Germans have begun to abandon their monumental mistake, we are about to repeat it. Buying a solar panel is now the best investment a householder can make. The tariffs will deliver a return of between 5% and 8% a year, which is both index linked (making a nominal return of between 7% and 10%) and tax-free. The payback is guaranteed for 25 years. If you own a house and can afford the investment, you'd be crazy not to cash in. If you don't and can't, you must sit and watch your money being used to pay for someone else's fashion accessory.

9. The reverse is true. Last year, Germany installed over 3 GWp of solar PV, the UK installation rate was just 0.2% of that figure.  The decision to add a further degression (feed-in-tarrif reduction-rate) percentage to 2010 PV tariffs is an indication of the success of the German feed-in tariff policy, not its failure.  Feed-on tariffs are supposed to degress over time as economies of scale drive more rapid cost reductions, standardisation of installations and manufacturing scale-up, and are designed to be temporary measures where the value of the tariff on offer reduces to the level of grid parity.  The German tariff for systems under 30 kWp, for example, has degressed since 2004 as follows: 2004 - 0,574 Euro/kWh;  2005 - 0,545; 2006 - 0,518;  2007 - 0,492; 2008 - 0,4675; 2009 - 0,4301.
How can the feed-in tariff be a “mistake” when Germany can make 300,000 renewable energy  jobs and become a world leader in wind and PV manufacturing? Most Germans are rightly proud of their feed-in tariff regime. It has strong popular support.
Had this money been spent instead on insulation or double glazing, it could have helped relieve fuel poverty at the same time as cutting emissions. But the feed-in tax is both wasteful and regressive. The government has now decided not to oblige people to improve the efficiency of their homes before they can claim a tariff: you'll be paid to put a solar panel on your roof even if the roof contains no insulation.

10. The implication here is that the government is choosing to support micro-generation at the expense of "insulation" and that there are no other policy measures aimed at addressing basic energy efficiency improvements in the UK housing stock.  Nothing could be further from the truth.   To date, 7.5 million homes (ie just under 30% of the UK housing stock) have received full or part subsidised energy saving measures under the Government Carbon Emissions Reduction Target (CERT) obligation on energy suppliers.  The average bill saving per household from the installation of loft and cavity wall insulation is in excess of £145 per annum.  The Government's "Warm Homes, Greener Homes" Strategy document published recently builds on CERT by setting an ambition  that every home will have loft and cavity wall insulation by 2015 and that up to 7 million households will have had more major energy efficiency upgrades by 2020 (to include eg solid wall insulation).  It is simply incorrect to suggest that the very modest renewable electricity feed-in tariff scheme is diverting resources away from "insulation or double glazing."
As for fuel poverty, at at the domestic level, solar PV is a key technology in addressing it, and Solarcentury finds many practitioners in social housing who are keen on it.   As Craig Jackson of the South Yorkshire Housing Association, for example, puts it: “The ‘fit and forget’ low maintenance requirements of solar PV roof tiles contribute to their simplicity, while the clean energy that is being produced is a key tool in the marketing of new homes, as householders are protected against energy price rises.”

Though there's a system to ensure functioning devices are installed, it can't be long before thousands of petty criminals discover the perfect carousel fraud, bypassing their solar panels by connecting the incoming wire to the outgoing wire. By buying electricity for 7p and selling it for 44p (if you sell power to the grid rather than using it yourself, you get an extra 3p), they'll make a 600% profit. Amazingly the government has decided not to measure how much electricity people are selling, but "to pay export tariffs on the basis of estimated (deemed) exports". Elsewhere in its report it boasts of "encouraging a risk-based approach to audit and assurance". Come on in, you crims, the door is wide open.

11. The vast majority of the tariff payment is the generation tariff and this requires an Ofgem-approved output meter.  The only element that will be "estimated" pending the roll out of smart meters is the export element paying 3p/kWh, typically adding £63 per year to the tariff payment assuming all generation is also exported.  But the value of the generated electricity is worth far more to the householder if it is used onsite as it replaces grid imported electricity at 13p/kWh.  So accusing the scheme of being open to abuse by "petty criminals" on the grounds that domestic exported electricity will be "estimated" and not metered pending the roll out of smart meters is without any grounds.   The electricity is worth far more to the "petty criminal" and the rest of us consumed rather than exported so you'd be an idiot as well as a criminal to proceed as Monbiot suggests.

So who is opposing this lunacy? Good question. The Conservatives, Liberal Democrats, Friends of the Earth and Greenpeace have lined up to denounce the government for not being generous enough. The only body to have called this right so far is the loathsome TaxPayers' Alliance, but nobody listened because it has cried wolf too often.
There appears to be a cross-party agreement to squander the public's money. Why? It's partly because many Tory and Lib Dem voters hate big, efficient windfarms, and this scheme appears to offer an alternative. But it's mostly because solar panels accord with the aspirations of the middle classes. The solar panel is the ideal modern status symbol, which signifies both wealth and moral superiority, even if it's perfectly useless.

12. Comments above counter the notion  that solar is “useless.” Let me address the evocation of "big efficient windfarms." Onshore wind cannot by themselves deliver the electricity share of the UKs demanding 15% renewable energy target through the Renewables Obligation mechanism.  That is why a range of other technologies including offshore wind, marine, biomass, small wind and PV are being supported by the government.  If it was as simple as putting all our eggs in the "windfarm" basket, the British Wind Energy Association itself would not have been lobbying for and getting additional incentives (ie double ROCs and grant support) for marine technologies.  Monbiot implies that the government scheme (and the Conservative/Lib Dem alternatives) are all about PV domestic micro-generation.  This is incorrect.  Current legislation allows legislators to set effective feed-in tariff rates for technologies up to 5MW, and the tariff rates for 100 kW wind turbines in good wind sites are very effective. Under the Government's preferred final option, PV will contribute around half of the electricity to be delivered by the feed-in tariff mechanism to 2020, but this percentage is only this high because of the surprise decision to drop biomass from the final scheme at the last minute (despite the Government having consulted on the inclusion of biomass in the scheme and a large lobby for effective biomass FIT rates.)  
The most comprehensive independent study of domestic PV performance in the UK to be published to date concluded that "even for a fairly small system of around 1.6 kWp, a significant fraction of the building demand can be met by the PV system...The majority of systems provide between 20-80% of the building load, with an average of 51%."
 The average sized domestic PV system in the UK is 2.5 kWp. More than one in ten of the systems analysed in this study contributed >80% of the building load.   

The Monbiot argument is that because largescale onshore wind and hydro are the cheapest renewable energy options at today's prices that makes investing in solar PV at 2010 tariffs ranging from 29p-41p reduced annually from 2012 unjustifiable (the so called "opportunity cost" argument).   By way of comparison the wind tariffs for all but the largest systems covered by this scheme range from 9p-34.5p (and are not reduced as steeply as PV), hydro tariffs go up to 20p and are not reduced annually at all.   Taken to its logical conclusion, Monbiot appears to be putting forward an argument for not setting tariff rates higher than 4.5p for any technology in this new scheme.  This would imply no contribution from any renewable electricity technology in the UK apart from larger wind and hydro  ie what we have already with the Renewables Obligation and in the case of hydro in particular, historic levels of investment.  Does Monbiot's 2010 renewable energy "cost effectiveness" test also mean for example no double Renewable Obligation Certificates and other incentives eg grant support for developing offshore wind or wave power on the grounds that the money could have been invested instead this year in cheaper onshore wind?  The fact is that all  technologies in the feed-in tariff scheme have tariffs set higher than those for the largest wind and hydro projects so Monbiot's attack is actually against all community, business and household scale generation.  Monbiot is already on record for also being hostile to micro wind.  But the question is where exactly would he draw the line in terms of the highest feed-in tariff rate payable in the new scheme - we know what he thinks about the domestic PV rate.  But what about the 26.7p on offer for a 15 kW wind turbine? Or the 19.9p on offer for micro hydro?  Or lower?  How low exactly?

If people want to waste their money, let them. But you and I shouldn't be paying for it. Seldom has there been a bigger public rip-off; seldom has less fuss been made about it. Will we try to stop this scheme, or are we a nation of dupes?

13.  A lot of people have been duped, in Monbiot’s consistently hyperbolic view. But feed-in tariffs were subject to an intense consultation period (formally from July 2009, but informally dating right back to the early part of 2008 and the Energy Bill, now Act passage through Parliament.)  The Guardian newpaper itself published numerous feed-in tariff stories during this time and played an important role in making the public case for the scheme.  The formal consultation which ended in October 2009 attracted a wide range of responses, but overwhelmingly respondents were supportive of the Government's tariff scheme proposal.  George Monbiot has had every opportunity to comment publicly on the prospect of a UK feed-in tariff for nearly 2 years.  It is surprising that he has chosen to wait until the eve of its April launch to now ask his readers "will we try to stop this scheme."

Fortunately, as in Germany, many British people understand the necessity of market-enablement for renewables including solar PV. A recent opinion poll shows huge support for feed-in tariffs.  A survey of more than 2,000 people carried out for the Cooperative Group and others shows that two-thirds of people think that the government’s feed-in tariff plans should be more ambitious, and that 71% of homeowners would consider installing green energy systems if the tariffs give a good return.
 
2. There is no 'green treachery' in questioning this solar panel rip-off

We do not have a moral obligation to blindly support inefficient, expensive renewable technologies 
George Monbiot, Guardian, 5 March 2010.
• George Monbiot: Are we really going to let ourselves be duped into this solar panel rip-off?
• Jeremy Leggett: Solar panels are not fashion accessories
Once again I am a traitor to the cause, a corporate sell-out, a dangerous maverick who has gone over to the dark side. My column this week on feed-in tariffs provoked the same sort of charges that were levelled against me when I first came out against biofuels in 2004. We've now seen how that's panned out. When other greens wake up to the amazing waste of money and opportunities this scheme represents, I think the feed-in tariff scandal will go the same way. 
One of the more sophisticated responses came from my old sparring partner Jeremy Leggett, chairman of the installation company Solar Century. He managed to ignore most of my arguments, but never mind.

14. I was limited to 550 words in the paper’s Response column, in which I could cover only four of Monbiot’s worst distortions, not the full list of 13 above, and then only superficially. He must have known this, of course, but it didn’t stop him punching below the belt from the outset in this latest article.  Later in the article he makes reference to my space limitations – but later is a tad too late, given the stakes in this debate.
Monbiot also refers to Solarcentury as an “installation company.” There is an important point of detail missing here, in terms of the discussion to follow. Solarcentury is actually a product-development company. We design construction-integrated and roof-mounted solar systems, and we manufacture here in the UK – that rare thing in the contemporary British economy - outsourcing to a Sony plant in south Wales. In a tiny solar PV market pre-feed-in tariffs – a fraction of one percent of the German one - we have a created well over a hundred British jobs, directly and indirectly. They tend to be skilled and fulfilling jobs. 
Here is the fork he is impaled on. Either solar photovoltaic (PV) power in the United Kingdom is, as he claims, a cheap, efficient technology, or it isn't. If it is, why should we be subsidising it to the tune of 41p per kilowatt hour? If it needs this subsidy, it is neither cheap nor efficient. If it doesn't need it, the feed-in tariffs are even more of a swindle than I thought.

15. While I do claim PV is efficient (enough) - see point 6 above - I don’t claim it is cheap today. I never have.  It will be cheap (or at any rate, less expensive than fossil-fuel and nuclear electricity) some years from now, and accelerating the nation and its embryonic solar industry to this time of “grid parity” is one of the reasons why we need a feed-in tariff, as explained further in point 4 above.
A recent paper Leggett helped to write (pdf) claims that solar PV will achieve "grid parity" for homeowners in 2013. This means that the electricity produced, when all costs are taken into account, will be no more expensive than the electricity we buy from the grid. Assuming we can agree on terms and measurement, I have £100 that says his prediction won't come true. Will Leggett accept my bet?

16.  I accept Monbiot’s bet. But I have a proviso: that we can agree the winner donates the £100 to SolarAid for the training and equipping of solar PV lighting entrepeneurs in Africa. SolarAid is a charity set up by Solarcentury with the first 5% of our profits. Among the many solar projects it has undertaken in Africa is a collaboration with the Guardian’s Katine project.

I use this caveat to highlight another sad aspect of Monbiot’s assault on PV. He does not mention in either article the strategic importance of providing channels of distribution and credit for mobilising solar PV in the developing world, where solar PV electricity is already economic in competition with kerosene and other alternatives. As even the World Bank has admitted, solar PV is a better bet than conventional power plants for the hundreds of millions of developing-world households currently without electricity. The more PV comes into the mainstream in countries like the UK, the more it is likely to be mobilised in the developing world. That is one of the reasons Solarcentury, which seeks to break new ground in corporate ethics, set up the charity.
If I lose the bet on timing of UK grid parity, it would only be by a few years at most, and by 2013 I am confident that people will be able to see – in the cost reductions of PV over the three years until then - and in the inflation of conventional electricity costs - the writing on the wall with respect to grid parity. And herein lies my return bet with Monbiot. I bet that if we are near or at grid parity by 2013, that we won’t see a column of his admitting to how wrong he was. Maybe he can prove me wrong. I’d gladly donate £100 to SolarAid, hedging Monbiot’s lost bet for him, if so. 

But here again he runs into the same contradiction. If Jeremy really believed his sales pitch, he would be calling for the feed-in tariff for new installations to be scrapped in 2013, as it would then be redundant. But the government does not share his view. Its table of tariffs shows that in 2013 it will pay 38p/kWh for new retrofitted PV: a decline of just 8% from this year's figure, rather than the 56% Leggett anticipates.
If he has the courage of his convictions, Leggett should demand that the tariff is either abandoned that year or brought down to 18p, which is what his paper claims (though without attribution) grid-based electricity will cost then. He can't have it both ways: defending the tariff while suggesting that the tariff won't be necessary.
17. I have never suggested that the “tariff won’t be necessary.”  No of course the Government does not share my view of when grid parity will be delivered, but nor do they believe as Monbiot appears to do that new industries and new installer capacity can just be turned on automatically overnight.  The Government’s decision to delay degression (progressive reduction of the tariff) to April 2012 is actually very modest recognition that this scheme will inevitably take time to bed down properly, in terms of customer trust in what is a brand new policy, as well as key delivery issues such as jobs growth and installer training.  Ask any one of the 40 plus non-PV organisations in the feed-in tariff coalition including mainstream business organisations, green NGOs and renewable energy associations and they will tell you that the delay in the first annual degression for both PV and small wind should have been extended to 2013 for precisely these reasons.  

The government does of course absolutely share my view that very significant reductions in PV costs (in what is a tiny UK PV market with no significant current economies of scale) are a realistic prize of this scheme.  They have set the tariffs to 2020 accordingly.  Monbiot does not spell out for readers the fact that after 2012 the PV tariffs reduce significantly for new customers each year so that by 2020, they range from 12.7p for largescale installations to 18p for domestic systems.   So the government is expecting PV costs to more than halve over ten years as a result of this scheme and keep on falling after that.   Assuming modest energy inflation over the same period it is clear that the PV tariffs will certainly be lower than the price of conventional grid electricity for domestic retail customers by then.   In 2020, the tariffs payable for micro to small wind up to 500 kW will range from 17.6p to 20.7p and for micro hydro up to 100kW from 17.8p to 19.9p.  If I’m right and PV cost reductions in the UK market are delivered even faster than the Government predicts then those issues quite rightly will be debated publicly at future three-yearly scheduled reviews of the scheme and of course PV tariffs will be adjusted accordingly (as they will for all other technologies capable of delivering year on year cost reductions).  

In summary, by 2013, just three short years from now, the UK will still be endeavouring to build a domestic PV industry that can compete globally. To do that we will need a strong domestic market. To build that we will need a continuing market-enablement regime. The feed-in tariffs can and will be lower by then, but we will still need them. Otherwise, with a low-growth domestic market in an explosively-growing global market, we will be importing almost all the solar technology we use, have no domestic industry worth speaking of, and we will have further undermined our chances of energy independence down the track. 

Leggett maintains that “The companies who manufacture solar PV in the UK have shown that putting solar panels on all available building surfaces would generate more electricity in a year, under typical cloudy British skies, than the entire electricity consumption of our energy-profligate nation.” We could argue about that, but even if it were true it would be a ridiculous thing to do if, as the government's tariffs suggest, solar PV costs nine times as much as other renewables. Every pound spent on PV is a pound not spent on a more effective technology. You need to spend £9 on solar to have the same impact as £1 spent on largescale wind or hydro. Does Leggett dispute these figures? If so he should, again, be campaigning against the feed-in tariffs.
18. This is another use of the flawed “snapshot” argument devoid of strategic considerations. If we were to use only the current price of energy technologies as a yardstick, and discount all trends and strategic considerations, we would allocate all our money to energy efficiency, where we get the quickest paybacks and carbon “bang for the buck.” But this not an either-or: we can’t solve all our energy problems with energy efficiency, or with energy-efficiency plus a few technologies that happen to be lower cost in March 2010. We will need plenty of new generation to replace aging coal and nuclear plants, and this will have to mean a range of generation by renewables, alongside as much gas as Mr Putin and others overseas will allow us. 

The Monbiot argument is that because largescale onshore wind and hydro are the cheapest renewable energy options at today's prices that makes investing in solar PV at 2010 tariffs ranging from 29p-41p reduced annually from 2012 unjustifiable (the so called "opportunity cost" argument).   By way of comparison the wind tariffs for all but the largest systems covered by this scheme range from 9p-34.5p (and are not reduced as steeply as PV), hydro tariffs go up to 20p and are not reduced annually at all.   Taken to its logical conclusion, Monbiot appears to be putting forward an argument for not setting tariff rates higher than 4.5p for any technology in this new scheme.  This would imply no contribution from any renewable electricity technology in the UK apart from larger wind and hydro, ie what we have already with the Renewables Obligation and in the case of hydro in particular, historic levels of investment.  Does Monbiot's 2010 renewable energy "cost effectiveness" test also mean for example no double Renewable Obligation Certificates and other incentives eg grant support for developing offshore wind or wave power on the grounds that the money could have been invested instead this year in cheaper onshore wind? 
We would be crazy just to go for the technology or technologies that happen to be the cheapest in March 2010, and it is extraordinary that an advocate of expensive nuclear like Monbiot can argue this.

He argues that: “Monbiot gets the precedent for the British government's solar 'cash-back' scheme – the German feed-in tariff – upside down … all feed-in tariffs are supposed to decline.”
Indeed they are. But the German reduction was not a planned, gradual drawdown of the subsidy, but a sudden, additional cut. In fact the government had originally pressed for a 40% cut, but was beaten down to 16% by industry lobbying. The realisation in Germany, after 10 years of minimal returns, that they have been getting shockingly bad value for money from their scheme coincides with the launching of the same fiasco in the UK. 
19. It is untrue to suggest that the returns are minimal. Consider just taxation. In 2008, the German government gained almost €3 billion from the direct and indirect taxation of German solar power companies and their employees. In the same year, feed-in tariff investments amounted to about €2 billion. 
Moreover, the Germans understand the strategic rationale for having basket of renewable generation technologies around the nation, beyond energy efficiency measures. A German Economics Ministry-funded experiment showed in 2007 that distributed power can indeed produce baseload in a secure and reliable manner. Three companies and a university conceived and ran a “Combined Renewable Energy Power Plant” experiment aiming to show in miniature what could be done if the will was summoned on the national scale to replace both fossil fuels and nuclear power. The reseachers linked 36 decentralised wind, solar, biogas combined heat-and-power and hydropower plants in a nationwide network controlled by a central computer. Using detailed weather data, they turned up the biogas and the hydropower, the latter in the form of pumped storage, whenever it was necessary to compensate for wind and solar intermittency. The system was scaled to meet 1/10,000th of the electricity demand in Germany, and was equivalent to a small town with around 12,000 households. It worked perfectly, meeting both continuous baseload and peakloads round the clock and regardless of weather conditions. The network was capable of generating 41 gigawatt hours of electricity a year. Over the period of the experiment, 61% of the electricity came from eleven wind turbines (total 12.6 megawatts capacity), 25% from four biogas CHP plants (total 4 megawatts capacity), and 14% from twenty solar PV installations (5.5 megawatts capacity). During the day of the press conference to announce the results, there was no wind at all in Germany and the country was covered by cloud, and still it worked. Extrapolating the results of the experiment suggests that by 2020, 40% of German power demand could be met with wind, solar and bioenergy, and 100% by 2050. The current cost of generating electricity from the combined power plant is 13 euro cents per kilowatt hour, twice as expensive as conventional electricity (which of course counts the carbon cost as zero, currently). But then the price of conventional polluting electricity is rising fast in Germany, as it is everywhere else, and carbon costs must surely be incorporated in the economics before too long.

Are we incapable of learning from other people's mistakes?

20. For anyone who accepts even a fraction of my arguments, we need to ask a different question to this. In the case of the Germans and their feed-in tariffs, are we incapable of learning from other people’s successes?

Leggett goes on to claim, again without attribution, that the Germans have "created over 50,000 jobs in solar PV alone." Of course you could justify any scheme with the creation of jobs: even employing people to throw bundles of banknotes into power station furnaces. But Leggett is confusing gross jobs created with net jobs. Given that tax money like this is necessarily scarce, you have to consider the opportunity costs of using the tariff for solar PV. As solar is capital intensive (the units are expensive) it is likely to employ fewer people than a labour-intensive, capital-light programme such as insulating and draft-proofing people's homes. In this respect it could well be the case, as the paper in Energy Policy suggests, that Germany's solar programme has destroyed more jobs than it has created.
21. The 50,000 German employees are counted by the Federal Solar Industry Association. It’s sad that Monbiot can’t let even that widely accepted statistic pass without a sideswipe. And it introduces another relevant issue. I have invited him in to Solarcentury several times to discuss the detail of our our story and have a go at calibrating numbers ahead of any episolitary exchanges. I have had no success. He seems to prefer unrooted conflict from afar. 

Again, yes, energy efficiency is vital. It is the most logical, cost-effective starting place. But it can’t provide energy independence and deep carbon reductions on its own. We need a much more strategic approach.
The other question this raises is jobs where? Many of the panels Germany installed were manufactured in China and Japan. I have nothing against stimulating employment in those countries, but I think the electricity users who have to pay for the tariff would be rather put out to discover that the jobs the government says it will create are actually on the other side of the world.
22. How many mistakes can you make in one article? The Federal Solar Industry Association count over 100 factories in Germany in the industry built to date by the feed-in tariffs. On top of that come all the installer companies.  There are some 10,000 companies in Germany working wholly or partly in solar. 
Certainly modules are also imported from China and Japan as well. The global PV market is one of the fastest growing markets in the world (87% in 2008). That is why UK plc needs to be a part of it. That is why we need feed-in tariffs for a few years.
Feed-in tariffs in the UK will lead to many jobs in the UK. The UK PV Manufacturers Association calculates that around 100,000 new jobs could be created in the UK by 2020.

Which brings us to his final point: who pays? Leggett suggests that it's untrue that the poor will carry the costs of this scheme, as all electricity users must contribute. Yes, but all electricity users include the poor who a) often pay more for their power than better-off people and b) being less likely to own their homes or to afford the £10-12K needed to install solar panels are the least likely to benefit from the scheme. Their bills will rise just like everyone else's to pay for a scheme which will mostly benefit the middle classes. This is why it is deeply regressive.

23. The average yearly cost of the feed-in tariff scheme to household levy payers is projected to be £8.50 per year to 2030.  The average annual household levy in 2013 when tariff rates are all up for review is likely to be £3.  Those are the costs for all technologies not just solar PV.  In this respect, unlike the hidden costs to all households of for example nuclear subsidy or the Renewables Obligation, the feed-in tariff scheme is utterly transparent.  So the question is whether an average household levy of £8.50 per year makes the feed-in tariff scheme regressive or not.  
The feed-in tariff measure needs to be seen as one small part of a much larger package of energy efficiency and renewable energy measures in the Government’s Low Carbon Transition Plan including the Carbon Emission Reductions Target which has already delivered subsidised or part subsidised loft and cavity wall insulation to 7.5 million homes saving on average £145 per year per household and with an ambition to roll out this programme to all households by 2015.  Reading Monbiot’s articles however, you could be forgiven for thinking that the small-scale renewable electricity feed-in tariff scheme was the only Government measure of relevance to households.   More importantly perhaps in terms of the “regressive” argument, the government has already committed to make the scheme revenue natural by offering loans whereby households can pay the capital cost of energy efficiency and renewable technologies and repay them over time using the energy saved. We can safely anticipate other financial innovations – from companies and communities - to help consumers spread capital costs constructively as the feed-in regime gets going. The feed-in tariffs enable this kind of innovation to literally bring power to the people, including the “poor” as Alan Simpson MP has pointed out this week.  They are actually the exact opposite of the regressive middle class only measure presented by Monbiot. 
And if PV was so regressive, how come housing associations are so keen on PV as a tool for addressing fuel poverty? 
I won't list all the points Leggett fails to address - his space was limited - but the killer fact he ignores is this: feed-in tariffs cannot reduce our carbon emissions by 1g while the UK remains within the European emissions trading scheme. This is because any savings they make will be offset by the extra emissions that other industries will be allowed to release. Either we are in the trading scheme and must make it work, in which case measures like the tariff are redundant, or we accept that it doesn't work and get out of it. But at the moment all the feed-in tariff can do is to subsidise polluting industries to produce more greenhouse gases.

24. See Point 7 above.
To the greens who accuse me of treachery I say this: we do not have a moral obligation to support all forms of renewable energy, however inefficient and expensive they may be. We do have a moral obligation not to be blinded by sentiment. We owe it to the public, and to our credibility, to support the schemes which work, fairly and cheaply, and reject the schemes which cost a fortune and make no difference.

25, This point, at the end of an article that is all about the flaws in my arguments as Monbiot sees them, infers that I have accused him of treachery. I haven’t. I believe that debates like these should be conducted in the language of temperate confrontation, not hyperbolic conflict. As anyone who reads Monbiot’s columns will know, he seems to believe the reverse. What I will accuse him of is a periodic willingness to wage his chosen conflicts, from afar, using ungrounded and needlessly hyperbolic arguments. I offer his closing image, of the “moral obligation” to reject PV feed-in tariffs because they “cost a fortune and make no difference” to speak for itself in that regard.

3. Solar PV has failed in Germany and it will fail in the UK

Our tariff plan is near-identical to Germany's – that's the one that produced woeful amounts of energy, jobs and innovation

George Monbiot, Guardian, 11 March 2009

Jeremy Leggett: I accept George Monbiot's £100 solar PV bet 
Let me begin with a plea to tone down this debate on feed-in tariffs. Jeremy Leggett and I have addressed each other politely and stuck to the facts. I have no ill feelings towards him; I simply believe that he is wrong about solar power. But the level of viciousness displayed on the comment threads, by email and on other sites has to be seen to be believed.
Where does fury of this kind come from? In my experience it's often associated with denial. People who don't like the outcomes dismiss the facts and lash out at the bearers of bad news. Could we, just for once, please try to get past this reaction, and judge the case on its merits?
26. Ithink Monbiot misses something important here. I don’t detect politeness in his own tone. Consider a selection of the the words he used in his first two articles. “Pricey conceit ....definitive example of a great green rip-off ....scam ...comically inefficient....risible ....monumental mistake....this lunacy ....perfectly useless ....Seldom has there been a bigger public rip-off .....nation of dupes? .....the fork he is impaled on ....a swindle  …..shockingly bad value ....moral obligation  ....blinded by sentiment.” 
Others do take a similar view to Monbiot, but there I tend to see the language of polite confrontation, not the frothing rhetoric of conflict. Monbiot can't expect to use the language of scorn and bile, just like any typical climate denier, and not have people think he is guilty of incitement, albeit unwittingly one hopes. I know I am far from alone in this view. If we middle aged men must bore the world with spats over the bees in our bonnets, shouldn’t we at least be setting an example in the etiquette of debate?
My own instincts press me to support solar power. Like most environmentalists I believe that small is beautiful. I hate pylon lines and I don't care for the sight of big power plants of any description, wind farms included. I detest the big energy firms which provide our electricity. I am deeply attracted to the idea of being able to produce my own power, just as I love producing my own fruit and vegetables. But my attempts to find the best means of tackling climate change, which I explain at greater length in my book, Heat, have forced me to put my gut feelings to one side. Our choices must be based on the best possible information. Otherwise we waste our lives chasing chimeras.
27. Here are examples of what I mean in the point above. “Detest”? “Waste our lives chasing chimeras?” Also, note the title that Monbiot chose for this latest column on his own website: “The German Disease.”  
Meanwhile, Monbiot’s third article in our debate on solar photovoltaics (PV) completely ignores the errors that I and others have protested about in the opening assertion in his first article. He alleged that the UK government’s feed-in tariff regime is “about to transfer £8.6 billion from the poor to the middle classes.” In saying that, he managed to get three things wrong in just half a sentence. The actual sum raised from the the tariff levy from all electricity consumers, not just households to 2030 will be £6.7 billion, it will be spread over fully 20 years, and it will be more than offset – if the government is true to its word – by energy efficiency savings stimulated in parallel market-building schemes.

Yet we see no retraction in Monbiot’s latest, much less an apology for trying to turn feed-in tariffs into a new form of class war on a false premise.

Against my instincts I have come to oppose solar photovoltaic power (PV) in the UK, and the feed-in tariffs designed to encourage it, because the facts show unequivocally that this is a terrible investment. There are much better ways of spending the rare and precious revenue that the tariffs will extract from our pockets. If we are to prevent runaway climate change, we have to ensure that we get the biggest available bang for our buck: in other words the greatest cut in greenhouse gas production from the money we spend. Money spent on ineffective solutions is not just a waste: it's also a lost opportunity.
Environmentalists have no trouble understanding this argument when lobbying against nuclear power. Those who maintain that it's more expensive than renewable electricity argue that we shouldn't waste our money investing in it. But now I hear the same people telling us that we should support every form of renewable generation, regardless of the cost.
28. Let me reword my original retort, which Monbiot chooses to ignore.  We need to think about how the PV bang for buck changes over time as economies of scale reduce costs, and we need to think about spawning a mix of survival technologies, not just one or two that happen to be the cheapest in March 2010.  

Then there is the question of the relative investments in the feed-in regime and other carbon-cutting options, compared to the prize available. If government and business do nothing together to make the UK solar and other tariffs cost-neutral as promised – an unlikely assumption - the tariffs for all technologies will add a few hundred million pounds a year to the nation’s electricity bills. Other forms of energy market support will add billions per year to taxpayers bills, with little or no chance of being rendered cost-neutral. Nuclear waste alone will add more than £3 billion a year. 

I asked Dr Rob Gross, a co-Director of the UK Energy Research Centre and co-author of an immense study for the UK government on the cost effectiveness of low-carbon technologies, to comment on Monbiot’s latest. “It is obvious to anyone who knows anything at all about technologies and innovation,” Gross says, “that PV is one of the most promising in terms of long run cost reductions. I shared a platform with Deutsche Bank recently and they too were extremely bullish about cost reduction in PV.” (JL: as, incidentally, are many other investment-bank analysts). “The impact of FiTs on consumers will be very small compared to both the cost of big investments in CCS, grid, nuclear and offshore. And even all of that (around 15% on bills) must be compared to a 60% to 75% increase in bills in the period 2001 - 2006 due to gas price movements.”

I'm delighted that Jeremy has accepted my bet that solar PV won't reach grid parity in 2013. I am also happy for the winnings to go to SolarAid. I agree with Jeremy that solar PV is an appropriate technology in Africa, where most people are off-grid and there's much more sunlight. It's in this country that it makes no sense.
And I accept Jeremy's challenge to write a column admitting I'm wrong if he wins the bet (but I won't accept his subtle slippage, substituting "near" for "at"). If I am wrong, it won't be the first time. In 2005, before I had crunched the numbers, I called on green NGOs to switch from supporting windfarms to promoting "decentralised microgeneration projects", which I considered a more attractive option. After I discovered just how badly this would set back efforts to decarbonise our power supplies, I changed my views. What would it take to change his?
Jeremy and I can speculate about how useful solar electricity will be in the UK until we've worn our keyboards out. Until our bet closes in 2013, by which time billions of pounds will have been committed, no one will know which of us is right.
29. People may well know who is right before 2013. If the UK feed-in tariff is allowed to do its job in bringing down UK PV system prices, and if we are not suffering from a situation where global demand for PV modules is soaring ahead of supply - forcing price up even as systemic cost falls (something beyond anyone’s control) - then the trend and eventual outcome will be clear to people. Note that the study Rob Gross was involved in forecast a price per kilowatt hour from PV by 2020 of 10-16 pence. Monbiot quotes this on page 128 of his book “Heat”, though without thinking through what it might mean. The current retail price of (conventional) electricity, with which PV is competing, is around 13.5 pence already, and it is on a fast-rising trend line. Meanwhile PV costs fall.
But you don't have to rely on speculation to see how this is likely to pan out. As the old cookery programmes used to say: "Here's one we prepared earlier." The German experiment, almost identical to the UK's, has now been running for ten years. An analysis published in November by the Ruhr University (pdf) shows just what it has achieved.
30. This is the main new item in Monbiot’s latest. He did not tell his readers (maybe he didn’t know) that this study’s “editorial office” is RWI, an organisation well known for being a think-tank helpful to the big German energy companies. I will restrain myself from commenting on the irony of a campaigner deploying arguments against other campaigners using such a source, other than to point out that elsewhere in his article Monbiot declares that “I detest the big energy companies that give us our electricity.”

Here is what the German Federal Ministry for Environment, Nature Conservation and Nuclear Safety has to say about an RWI’s arguments against the feed-in tariffs (or EEG, as the German’s call it after the act that created them). “Whereas the International Energy Agency and the European Commission comment that the EEG is an effective and efficient tool and dozens of countries in the EU and beyond are following the German example, RWI remains stuck in its old way of thinking.”

When the German programme began in 2000, it offered index-linked payments of 51 euro cents for every KWh of electricity produced by solar PV. These were guaranteed for 20 years. This is similar to the UK's initial subsidy, of 41p. As in the UK, the solar subsidy was, and remains, massively greater than the payments for other forms of renewable technology.
The real net cost of the solar PV installed in Germany between 2000 and 2008 was €35bn. The paper estimates a further real cost of €18bn in 2009 and 2010: a total of €53bn in ten years. These investments make wonderful sense for the lucky householders who could afford to install the panels, as lucrative returns are guaranteed by taxing the rest of Germany's electricity users. But what has this astonishing spending achieved? By 2008 solar PV was producing a grand total of 0.6% of Germany's electricity. 0.6% for €35bn. Hands up all those who think this is a good investment.
After years of these incredible payments, and the innovation and cost reductions they were supposed to stimulate, the paper estimates that saving one tonne of carbon dioxide through solar PV in Germany still costs €716. The International Energy Agency has produced an even higher estimate: €1000 per tonne. There are dozens of ways in which you can save carbon for 100th of the cost of solar PV at high latitudes.
The Ruhr University paper comes out against using feed-in tariffs to stimulate wind power as well, but in this case it shows that large-scale wind power in Germany is likely to become cheaper than conventional power by 2022, at which point subsidies will become redundant. It makes no such prediction for solar PV. 
31. Again, a repeated argument that does not address my counter in points 5 and and 7 above about the need for a strategic approach to building a variety of domestic renewables industries, and the potential for solar PV quickly to contribute a much higher proportion of German electricity from the manufacturing platform created. As for citing a target-year for grid parity of wind twelve years distant, produced by the German conventional power industry, note that the German PV industry expects solar PV to be cheaper than conventional electricity in the domestic sector by 2012. We will soon see who is correct in all this.
It reinforces the point I made in my first sally: while Germany, like the UK, belongs to the European emissions trading scheme, any carbon savings made by feed-in tariffs merely allow polluting industries to raise their emissions. The net saving is zero. The paper suggests that a far more cost-effective mechanism would be to crank down the emissions cap under the trading scheme – then let renewable technologies fight it out to offer the biggest carbon saving per euro.
32. Another repeated argument. Whatever the failings of the carbon trading system, it makes no sense for an environmentalist to discount market-building mechanisms for renewables, or take snapshots today of cost per tonne of carbon saved, when those costs come down fast as the scale of production rises, and a range of renewables are required for an effective national energy policy.
As for stimulating innovation, which is the main argument Jeremy makes in their favour, the report shows that Germany's feed-in tariffs have done just the opposite. Like the UK's scheme, Germany's is degressive – it goes down in steps over time. What this means is that the earlier you adopt the technology, the higher the tariff you receive. If you waited until 2009 to install your solar panel, you'll be paid 43c/kWh (or its inflation-proofed equivalent) for 20 years, rather than the 51c you get if you installed in 2000.
This encourages people to buy existing technology and deploy it right away, rather than to hold out for something better. In fact, the paper shows the scheme has stimulated massive demand for old, clunky solar cells at the expense of better models beginning to come onto the market. It argues that a far swifter means of stimulating innovation is for governments to invest in research and development. But the money has gone in the wrong direction: while Germany has spent some €53bn on deploying old technologies over ten years, in 2007 the government spent only €211m on renewables R&D. 
33. If Monbiot had ever visited a German solar factory, he would have seen plenty of innovation underway. When he speaks of “clunky old cells” he offers a telling insight into how little he understands of what is going on in the PV industry. I asked Professor Eicke Weber, Director of the Fraunhofer Institute, Germany’s premier solar research institute, to comment on Monbiot’s argument that R&D was preferable to feed-in tariffs. Weber responded that it is vital to understand that “the decreasing prices of PV are driven down not merely by R&D but rather by the increasing market. The learning curve is cost vs. totally installed volume and shows …..that with each doubling of the globally installed volume the price comes down by about 20%. This is of course driven by progress in R&D, but this is driven very strongly by market forces.” If we waited until R&D had produced PV capable of generating electricity at today’s prices, says Weber, “it would never happen.”

There has been innovation in the German PV industry, and there will be yet more, leading to further incremental improvements in efficiency, design and delivery. But that is always the case in a business revolution. If one had waited for improvements to end in the digital revolution one would still be waiting. So it will be in the solar revolution. 

In principle, tens of thousands of jobs have been created in the German PV industry, but this is gross jobs, not net jobs: had the money been used for other purposes, it could have employed far more people. The paper estimates that the subsidy for every solar PV job in Germany is €175,000: in other words the subsidy is far higher than the money the workers are likely to earn. This is a wildly perverse outcome. Moreover, most of these people are medium or highly skilled workers, who are in short supply there. They have simply been drawn out of other industries. The researchers say that:
"Any result other than a negative net employment balance of the German PV promotion would be surprising. In contrast, we would expect massive employment effects in export countries such as China."
Germany's solar exports (€0.2bn in 2006) have been greatly outweighed by its imports (€1.44bn in the same year). And it's not getting any better: "Recent newspaper articles report that the situation remains dire, with the German solar industry facing unprecedented competition from cheaper Asian imports."
34. Another repeated argument, once again ignoring of the holistic strategic context.
The UK's prospects of building the major export industry Jeremy dreams of are even slighter, as it will now have to take on Germany as well as China and Japan. We've missed the boat by years.

35. The amount of solar PV installed around the world in 2009, despite the fast growth of the PV industry, was a mere 7 gigawatts last year: the equivalent of around 7 typical coal fired power plants. To say that the UK could not catch up with other nations if we had the will to develop a domestic industry, in a global market still this small, is plainly wrong. 

Today, in a UK PV market a fraction of one percent the size of the German one, we already have a UK PV export industry of sorts. Crystallox manufactures ingots and wafers – the raw materials for cells - near Oxford and exports worldwide. Sharp and Romag manufacture modules for export beyond the currently small domestic market. Solarcentury manufactures PV tiles and slates for the domestic market and export into Europe. Monbiot has ignored all Solarcentury’s invitations to visit and see all this. If he had visited, seen, and heard, he would appreciate that there is plenty of scope for British companies to expand into this industry. The most eminent venture capitalist in Silicon Valley, Vinod Khosla, recently said the place will have to be named “Solar Valley” within ten years. This is because the practitioners of the digital revolution are switching en masse into the embryonic solar revolutioin in the factories that are springing up around Sunnyvale. Given our national design and technology skills, what’s to stop a big slug of that revolution being sited in the UK? 

Monbiot makes much of the fact that Asian manufacturers are now exporting cheap PV into Germany. True, the Germans are under great pricing pressure now from the industries they have themselves helped create, with their attractive domestic feed-in tariff, in Asia. But that is globalisation at work. Whether this is a good idea, in a world approaching peak oil, is a whole other debate, and one wherein Monbiot and I might find a lot to agree on. But peak oil and the downsides of globalisation actually provide another compelling reason for trying as hard as we can to develop a variety of fully-integrated domestic renewables industries in the UK. And for that we will need feed-in tariffs, for a while.

While I've been taking plenty of flak for arguing this case, I've also received a lot of support from green energy experts. Chris Goodall and David Thorpe, for example, have both come to similar conclusions, by working the case out from first principles. If you doubt what I say, I urge you to read their analyses, and the astonishing figures they have produced.
36. Chris Goodall, another nuclear supporter like Monbiot, is guilty of falling a little too readily into the 2010 price snapshot trap.   Like Monbiot, Goodall appears to be doing this to try to justify his unsubstantiated starting point that PV is incapable of contributing a significant amount of electricity ever and at whatever price in the UK.  If this were true then he might have a more persuasive point but this analysis ignores the findings of independent studies into PV feed-in tariff potential in the UK.   Research carried out by Element Energy/Poyry for example for the Government's feed-in tariff consultation concluded that the 2010 technical potential from domestic PV alone was 22.3 TWh per year.   The potential from all PV installations up to 3MWp was calculated to be 60 TWh.  For comparison's sake and since Goodall raises the UK "windy/sunshine" comparison, the projected number from all small wind up to 3 MW was 17 TWh.   So this really should not be an argument about lack of "sunshine" and the incorrect assumption that PV cannot make a significant contribution here in the UK.   
The "snapshot in time" argument also ignores totally the whole point of the feed-in tariff policy, which is precisely to provide short-term stimulus for a range of technologies (not just PV), boost economies of scale and drive down costs quickly. The PV tariffs reduce sharply for new customers after 2012, falling from 29-41p to 12-18p by 2020.  These tariff levels suggest a more than halving of PV costs in the UK but it's possible that cost reductions will exceed even this rapid fall.   The precise pace and scale of the reductions and in particular whether the cost reduction projections can be achieved earlier, depend on a range of UK specific factors not just global pricing.  These include the successful delivery of supply chain and installation economies of scale in the UK market and above all else customer confidence in this new policy.  
I have no horses in this race: I have no products to sell. I hope that some of you might be able to see that this is an honest attempt to get to the truth of the matter, and to find the most effective means of preventing runaway climate change.
37. If we believe in the horrors that await a world making little or no effort to cut greenhouse-gas emissions, we all have to back horses. I have gone so far as to set up a company and a charity to back one of my (numerous) favoured horses. As Monbiot put it in “Heat”, “while I (Monbiot) sit on my backside telling people what to do, he (Leggett) spends his time doing it.” That was then. Now Monbiot seeks to wear the fact that he has “no products to sell” as a badge of superior credibility. Referee!
And Monbiot does have a horse in the race, albeit backed from an armchair. It’s called nuclear power. He just hasn’t talked about it in these articles. That is another debate of course.
 
Seb Berry’s view:

All feed-in tariffs have the objective of driving economies of scale and cost reductions, meaning that they are temporary measures to get technologies from A to B.  Monbiot's argument is why bother when there are "cheaper" alternatives in 2010? The answer in the case of PV is in part because of the massive potential of this technology in the UK eg Element/Poyry estimated a maximum FIT 2010 resource of 60.4 TWh per annum from PV up to 3MW, ie more than three times the technical small and micro wind FIT resource up to 3MW.  
 

In the case of UK PV, Monbiot deliberately ignores the very significant degressions in tariffs from 2012 as set out in the Government's published scheme , ie more than halving to 2020 to 12p-18p/kWh depending on scale of installation by which time the PV tariffs will be well below the retail price of electricity (assuming modest electricity price inflation over the next 10 years) and PV systems will be receiving less subsidy than eg "farm scale" wind turbines of the type favoured by Monbiot's accomplice in the recent media battle, Chris Goodall.  In practice, if this scheme is allowed to do its job properly from beginning April and is not derailed by 11th hour armchair critics who have had 2 years to raise these objections but chose to stay silent, the potential prize is PV cost reductions over and above those set out in the Government document and to a quicker timescale.  
 

As Jeremy wrote in his responses, no-one is suggesting that PV is "cheap" in 2010, but that is not the point.  Monbiot's argument is that the UK should only support the cheapest technologies at 2010 prices on the grounds that a pound spent on a more expensive technology is a pound not spent more "effectively"  on the "cheapest" one.  That means no support for offshore wind, micro and small wind, small hydro, biomass, wave and tidal, anaerobic digestion as well PV.   Actually it's an argument for not having the RO either for onshore wind on the grounds that its cheaper to save CO2 lagging your loft.  That is the absurdity of the Monbiot position.   If it were as simple as Monbiot suggests, the Gvt would not have had to introduce double ROCs, change its mind on the need for FITs during the 2008 Energy Bill process or continue to grant fund marine technologies.  The total lack of perspective beyond 2010 costs is surely the  most disappointing aspect of Monbiot's attacks (which incidentally were timed to try and cause the maximum damage commercially to the UK PV sector on the very eve of the feed-in tariff scheme launch).  
 

Monbiot also ignores the other principal purposes of the FIT as set out in the Government's response to the consultation - one of them is the need to engage householders and communities, another is job creation etc. Finally, he has misled so many people into believing that the Gvt is introducing a tariff for domestic PV only.  It is not!
� “The growth potential for onsite renewable electricity generation in the non domestic sector in England, Scotland and Wales,” Element Energy report published by the Depertment of Business and Regulatory Reform as part of the RES consultation, 15 September 2008.


� DTI PV domestic field trials final technical report 2006


� As well as links, see “A reliable ten thousandth,” Christoph Podewils, Photon, December 2007 – no url


� More recent data on price increases shows that the jump is substantially greater than this. Table 2.1.1 from Quarterly Energy Prices gives retail price index of domestic gas and electricity:


Gas: 2000 – 104.5, Q309 – 273.5


Elec: 2000 – 105.7 Q309 – 193.9


Index: 1990 = 100


� HYPERLINK "http://www.decc.gov.uk/media/viewfile.ashx?filepath=statistics/publications/prices/1_20091221163805_e_@@_qepdec09.pdf&filetype=4" ��http://www.decc.gov.uk/media/viewfile.ashx?filepath=statistics/publications/prices/1_20091221163805_e_@@_qepdec09.pdf&filetype=4�
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