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Cabinet enforcer Jack Cunningham hit out at people who, he said, told him, the public and the media that bioscience developments should grind to a halt and that there should be an absolute moratorium. "Some of these same people were saying something similar 20 years ago about an industry not a million miles from my constituency.  If these people had had their way at the time the [nuclear] industry would have been stopped in its tracks and closed
'. 
In the 1950's the public were promised that the new nuclear technology would provide them with cheap, safe power throughout their lifetimes.  As the twentieth century comes to a close nuclear power is a discredited and rejected technology, but the public are again being promised a new miracle technology in the form of genetically engineered crops that will feed the world in the twenty-first century.  This article will argue firstly that the type of promises that were and are being made about nuclear power offer strong parallels with the type of claims being made for genetic engineering.  Secondly we will look at the real similarities in the ways in which these two technologies were introduced. Finally we suggest the important lessons that should be learnt from the failed nuclear power experiment by the supporters of genetic engineering. 

Promises, Promises

The civilian nuclear power program was borne out of the 1940s and 50s nuclear arms race.  The huge emotional, intellectual and financial commitment made during the early years of the nuclear era needed another avenue and the “atoms for peace” program was created.  Initially its vendors promoted nuclear power as, a good investment, clean, safe and necessary for a country’s technological development and these claims resulted in a large number of orders for nuclear power plants in the US and subsequently in other countries.  Many of the same types of claims have been made by and on behalf of the GE industry since they began to seek public support for their technology in the 1980s. 

A Good Investment?

Probably the most famous proclamation of support for nuclear power made was by the then head of the US Atomic Energy Commission Lewis Strauss in 1954 who said that nuclear electricity would become “too cheap to meter” 
.  However, more recently nuclear power has been described by Forbes business magazine as “the largest managerial disaster in business history, a disaster on a monumental scale”
. 

The dispelling of the illusions of the economic viability of nuclear began early in its history. In 1971 it was estimated in the US that the cost of building a 1,000 MW nuclear plant was US$ 345 million, but by 1980 it had risen to US$3,200 million. One of the reasons for this increase in the price was an increase in construction times that rose from an average of 78 months in 1978 to 150 months in 1983
.
Despite of the economic problems that dogged the construction program in the US, many continued to claim that nuclear power was cheaper than its competitors. However, by the 1990s few argued that nuclear power could compete with conventional power stations.  Analysis released by the International Energy Agency in 1998 shows that in virtually all OCED countries, electricity from nuclear power is more expensive than conventional thermal power plants, like gas and oil
.  While in the UK the operator of the nuclear power stations said, “The truth is it’s currently uneconomic for anyone to start serious planning for a new station, let alone build one”
.

The genetic engineering industry has promised huge profits and rapid growth.  However, a recent report by financial analysts at Deutsche Bank suggests that this success may be short-lived.  The report, entitled “GMOs are dead”, explores the financial consequences of consumer rejection of GE food products.   The report analysed the “value chain” on which the economics of genetically engineered crops is based and concluded, “in order for GMO crops to be viable they must be sold at a price that is as good or better than non-GMO options”.  Instead the Deutsche reported:

We see a two-tier grain market developing with GMO (genetically modified organisms) corn and soybeans at a discount to non-GMO. Very bad news for farmers... If a two-tier market takes hold, we see price premiums for high-value-added GMO seed collapsing. Very bad news for seed companies. 

If GMO seeds become a liability rather than a driver of growth, we see growth rates and valuations coming down. Very bad news for seed stocks
.  

Interestingly the authors of the report compare the current misfortunes of the GE industry with the beleaguered nuclear industry:

Are GMOs safe, good for the environment, and necessary to support the inevitable growth in the world's population? Yes, but the same arguments can be made for advancing nuclear power.   Despite the support of the scientific community, it is unlikely that we will add any new nuclear power plants any time soon
.

Global Benefits?

One of the interesting similarities between nuclear power and genetic engineering is the way in which both technologies are claimed to be the solution to complex global problems.  In the case of nuclear power, it is now being promoted as the solution to climate change and global warming, as it is claimed that it is the only source that can meet future energy demands without adding further Co2 to the atmosphere.  As one nuclear power promoter said, “in the next century mankind must harness the nuclear genie if our energy needs are to be met and our security preserved”
.  

The second working group of the International Panel on Climate Change, assessed what size of nuclear program would be needed in order for it to make a significant impact on climate.  Under their scenario, by 2100 nuclear power would be contributing nearly 50% of electricity needs.  This would require 3300 reactors in operation, roughly ten times the current level
.  Assuming an operational life of each reactor of around 35 years, this would require the construction of over 6000 reactors in the next century, or one every six days.

At the present time it is impossible to imagine that such a program could be financed and even if it could, its scale would magnify many of the existing problems with nuclear power, such as proliferation concerns and radioactive waste management.  Furthermore, the construction of such a large program could only ever address a part of the climate problems, with transport, deforestation and methane production all still playing a role in climate change. Given the enormity of the task it is essential that Co2 abatement technologies be introduced as economically as possible.  Analysis has shown that energy efficiency is six times cheaper than the construction of nuclear power plants at reducing Co2 emissions
.

Promoters of genetic engineering say that it will end world hunger. .  Some have gone so far as to suggest that by imposing regulation on genetic engineering, the European Union is actually perpetuating mass hunger
.  Mark Cantley of the Biotechnology Unit at the OECD, warned that if restrictive laws on genetic engineering continued: 

the consequences for food security and nutrition could be severe for many millions of people in developing countries…Careless policy costs jobs – and lives
  

But the major development agencies have pointed out that world hunger is not caused by an absolute shortage of food but by conditions such as war, civil unrest and inequitable distribution. A report prepared by Christian Aid earlier this year, argued that that GM crops are 'irrelevant' to ending world hunger, will concentrate power in too few hands and will strip small farmers of their independence: 

'GM crops are . . . creating classic preconditions for hunger and famine. A food supply based on too few varieties of patented crops are the worst option for food security. More dependence and marginalisation loom for the poorest.'
…

Both world hunger and global warming are complex problems and their solutions will involve political, social and economic changes – principally in the developed world, nuclear power and genetic engineering have the apparent advantages of being one-off technical fixes which will sort out these problems whilst maintaining the status quo.    At the same time this role then provides the ultimate justification for the acceptance of these technologies in the developed world.

Safe and Clean?

In the early days of the introduction of nuclear power there was little need for the industry to promote itself as safe – there was little or no public awareness of the possible environmental and human health effects of radioactivity or nuclear power.  There were even proposals to build a reactor in the centre of New York, opposite the UN buildings. Those critical of the rush to expand the civil nuclear programme were mostly concerned that the nuclear power program, even if it were categorised as civilian, would give greater access to nuclear bomb making equipment, know-how and material.  One observer noted “only a social psychologist could hope to explain why the possessors of the most terrible weapons in history should have sought to spread the necessary industry to produce them in the belief that this could make the world safer”
.
Even as public awareness of the dangers of nuclear power grew after the near disaster at Three Miles Island in 1979, there was a belief evident amongst some politicians that nuclear power was safe. In the UK the State secretary for Energy, Peter Walker said one month before the Chernobyl accident,  “The 1990s must be the decade in which we grasp the nuclear opportunity.  Nuclear Power is the safest form of energy yet known to man”.

The health implications of nuclear power continue to be as disputed as they were forty years ago. The International Atomic Energy Agency in April (IAEA) 1986 stated that thirty deaths occurred in the immediate aftermath of Chernobyl and since then only fourteen additional patients have died, only some of these might be attributable to radiation exposure.   Furthermore, they stated, “Apart from increase in thyroid cancer, there has been no statistically significant deviation in the incidence rates of other cancers that can be attributed to radiation exposure due to the accident.”
  However, this view is not shared by Health Officials from the countries most affected, in Belarus and Ukraine, who report thousands of people dying each year.  Similar controversies occur surrounding the Sellafield reprocessing plant, which has discharged vast amounts of radioactivity into the sea and air in Cumbria. Analysis has shown those higher incidents of cancers and leukaemias are found in the immediate area and amongst the workers and their families.  Although these findings are often disputed, the acceptance that there is no threshold below which radiation can potentially cause damage, logically leads on to the conclusion that discharging radioactive material, accidentally or deliberately, will have a detrimental impact on human health and the environment.

It has been harder in the more environmentally aware 80s and 90s for the genetic engineering lobby to avoid discussion of the potential risks to human health and the environment posed by genetic engineering.   However the industry and its supporters have always made clear their belief that the risks involved are insignificant. For example Dr Beringer, then chairman of the Advisory Committee on Releases to the Environment (ACRE) in February 1996, on genetically engineered maize: 

Genetically engineered maize carries a resistance to penicillin.  It sounds alarming but technically it isn’t.  It’s not a good idea but the risk of harm is so remote that it is not worth considering.  The arguments against it are mostly emotional.
. 

It is notable that just as the nuclear industry and its supporters attempted to ignore the mounting evidence of the potential harm from their technology, so too have the proponents of genetic engineering.  Over the last two years, studies have shown that beneficial insects are harmed from feeding on pests that have fed on genetically engineered crops
. The larvae of Monarch butterflies were shown to be harmed by pollen from genetically engineered corn
, and that transgenic plants were 20 times more effective at passing on their genes to other plants than conventional plants with the same characteristics
.   Yet despite the mounting evidence of cause for concern, the industry and its supporters in the government, continue to dismiss the concerns raised by such developments as:

“ biased propaganda, meaningless mantras or scaremongering media headlines”
.

  The industry of the future
In the 1950’s civil nuclear power was the new wonder technology for the post-war years. Extraordinary claims were made for the future achievements of this industry, harnessing the power of the atom, would allow man to  “ dig canals, to break open mountain chains, to melt ice barriers and generally to tidy up the awkward parts of the world”
.  Further claims suggested, "Imagine a world in which hunger is unknown, where dirt is an old-fashioned word, and routine household chores just a matter of pushing a few buttons. Where the air is everywhere as fresh as on a mountaintop. And the breeze from a factory is as sweet as from a Rose"
.  

A similar emphasis on the importance of genetic engineering as the industry of the future permeates the rhetoric of the industry’s supporters.   Tony Blair recently described the GE industry as fundamentally important to the 21st century. This gives rise to the description of those who question the widespread development of the technology as “Luddite revolutionaries
” who will lose Britain’s place in the hi-tech race.   A recent speech by Sir Richard Sykes, chairman of the British Association for the Advancement of Science and chairman of the pharmaceutical giant Glaxo Wellcome stated that continued opposition to genetically engineered foods 

" will lead to a failure to develop new UK companies based upon the technology developed here, loss of technical expertise as funding by international companies is withdrawn, and disadvantage for British agriculture".
   

Similar arguments were used to rally support for the nuclear industry in the 1980s. In particular it was claimed that without cheap nuclear electricity countries would lose their economic competitiveness. The then Secretary of State for the Environment, Kenneth Baker stated in May 1986, immediately after the Chernobyl accident:

 Those two countries [France or Germany] are not likely to halt or reverse their nuclear programmes because neither has over abundant supplies of fossil fuel.  Nuclear electricity will give their industries a competitive edge
. 

But the nuclear industry is now obsolete.  In North America and Western Europe, the birthplace of the world’s commercial nuclear power industry, by 2000 there will be no reactors under construction. These world economies are flourishing and its is clear that their economic futures are not determined by nuclear power. 

The arguments that the biotech industry is the industry of the future fail to take into account the significance of the lack of public demand for the end products of this industry in the prime consumer markets of UK and Europe and the widespread public demand for food guaranteed free from GMOs. One indication of this is the speed with which British supermarkets have moved in just two years to provide food, which is guaranteed free from GMOS.  Sainsbury's (actually bypassed the existing distribution mechanisms for grain to set up its own consortium to buy in guaranteed GMO free products.  The Deutsche Bank report, (see above), confirms the low probability of this being a successful new industry given the dramatic lack of demand for genetically engineered food.   Even Dan Glick man, the US Agriculture Secretary, one of the most bullish supporters of the GE industry, recently stated: 

Ultimately, if the consumer doesn’t buy, the technology isn’t worth a damn.

The real similarities between the two technologies

There are real similarities between the nuclear and genetic engineering industries in particular in terms of their hidden potential costs, the speed at which they were introduced and in the unquestioning acceptance by government of the benefits of the technologies.

The hidden costs
The GE industry and the UK government present a positive economic picture of GE agriculture. However there are lessons to be learnt from the nuclear experiment particularly in the area of liability.   

In the 1960s given the potential transboundary impact of nuclear accidents international agreements were drawn up to regulate compensation claims.  These treaties act to both limit liability and channel it towards the operator, thus reducing the ability of citizens to seek recourse in the event of an accident.  The Chernobyl accident showed the true cost of a nuclear accident; through to be in the hundreds of billions of dollars, while models have assessed that an accident in Germany would cost around a trillion dollars.  Despite the enormity of their potential financial liability the ceilings for many operators is relatively low, in Belgium for example it is 4 billion BEF.  However, the operators have taken out their own insurance in the event of a nuclear accident, and the compensation that the operator would receive in the event of a accident is upto 40 billion BEF, ten times more than the public would receive. A report by Greenpeace International noted “Following a major nuclear accident, it is conceivable that the only part who may receive full compensation, including possible loss of profit and consequential loss will be the operator liable for the accident itself”.

Just as the nuclear power industry has been shown to have hidden costs for taxpayers - in terms of the costs of environmental clean-ups and the storage of nuclear waste – so the potential exists for significant costs to arise from the release of genetically engineered organisms into the environment which are as yet unknown.  In the case of genetic engineering, despite the fact that there are GE products and ingredients on the market and several farm-scale field trials taking place in the UK, it is not clear who will pay if things go wrong.  There is currently no legal liability framework in place that would ensure that in the case of harm to the environment or health, the original producers of the genetically engineered crop would pay.   

The Directive on the Deliberate Release of GMOs to the Environment, which has the potential to cover this issue, is being revised by the Commission but has had a strict liability clause removed –although it is possible the European Parliament could restore this. 

Speed of introduction:

From the mid 1960s onwards, the nuclear industry’s rush to construct a large number of nuclear power stations was largely driven by the need to recoup the high start-up costs of their investment in military and civil nuclear programme. This hard sell resulted in the construction of a handful of prototype reactors in the 1950s, but it wasn’t until the mid 1960s that nuclear power stations began to be ordered in large number.  In particular in the United States nuclear became the favoured option for new electricity generation.  In the decade between 1965 and 1975 in the US alone 177 nuclear power plants were ordered.  These reactors were ordered on condition that construction was rapid and relatively inexpensive. As a result when costs began to increase reactors orders were cancelled as quickly as they were made.  Consequently 1974 was the last year in the US that a reactors was ordered that was not subsequently cancelled.

Equally the rush to bring genetically engineered food products to market has been driven by the GE industry’s need to recover years of investment and give shareholders good returns.  There is no reason to expect large companies to work to any other agenda, however the regulators and custodians responsible for environmental and human health have also followed this industry set timetable.  Instead of a precautionary approach, the approach being taken is that no current evidence of harm means that no probability of harm exists.

Government support

Another similarities in the history of the development of the nuclear and GE industries is the almost unquestioning acceptance by the government of the day of the benefits of the technologies and the close links between the government and those industries.  In the case of the nuclear industry for the first forty years or so of the industry it was wholly owned and subsidised by the state.   It has only been in the last decade or so that attempts have been made to separate the nuclear firms from the Government as privatisation processes and market liberalisation has become more common. 

In the case of genetic engineering the government and its watchdogs, cannot be said to have an independent view of this technology. 

From the outset, there have been close links between the government and the GE industry.  In 1983, under Mrs Thatcher, one of the government’s main advisors on GE was    .       , of Unilever Research.  More recently Dave Hill, one of the Labour Party’s top advisers resigned to become a director in charge of the Monsanto account at Public relations company Bell Pottinger.  Cathy McGlyn formerly a special adviser to Jack Cunningham now also works for Bell Pottinger.   Lord Sainsbury, the government’s Science Minister, has invested in the GE industry, even though the bulk of those investments are held by a Sainsbury Family Trust to defuse controversy over a conflict of interest.  However, Lord Sainsbury’s charitable trust the Gatsby Foundation is a major supporter of genetic engineering in particular in the developing world. 

One of the problems for the government in terms of their objectivity on the issue is that the majority of scientific institutions working on genetic engineering in the UK accept funding from the GE industry. Scientists from these institutions advise government and civil servants on the issue and appear in the media as experts to give a supposedly objective view of the technology to the public.   For example one scientist Professor Ben Miflin, then Director of the Institute for Agricultural Crops Research, (IACR) said in 1998 on the GE crop controversy:

We have every interest in pushing the debate forward in an open and constructive way… we must be very careful before we set aside these techniques.  We are facing a risk due to the way the facts are being distorted
.

Although it may be true that Professor Miflin wanted to conduct an open debate on genetic engineering, his institute received 11% of its funding from industrial users including agri-genetic companies Du Pont, AgrEvo and Rhone –Poulenc in 1997/8.  Furthermore, it is currently working on a joint five-year project on genetically engineered wheat funded by Zeneca to the tune of £1.1 million pounds, and Professor Miflin himself is on the board of a company the Agricultural Genetics Company Ltd which owns several GE patents.  

Whose Money?

Despite its widespread rejection the nuclear industry continues to receive significant funding for research and development from Governments and inter-governmental agencies.  In the latest 5th Framework program from the European Commission, which runs from 1998-2002, the Euratom budget, which covers all fission and fusion line items, receives more funding than all the other energy research budgets (1.4 billion Euro compared to 1.0 billion Euro)
.  Furthermore, figures from the International Energy Agency show the true extent of Government support for nuclear technologies, in particular when compared to energy efficiency and renewable energy programs
.  Between 1986 and 1997, research and development funding from Governments of the OECD for nuclear technology (fission, fast breeder and fusion research) was more than three times more than the combined budgets for all renewable energy technologies and energy efficiency.

One of the ironies of the current GE debate is that while the UK government tries to convince the public that genetically engineered food is good news, they give huge sums of money to support this new technology – at the expense of those agricultural practises such as organic farming for which the public has shown overwhelming support.  This support includes funding bodies such as the Bioscience and Biological Science Research Council (BBSRC) who as well as supporting the major research institutes working on genetic engineering also fund projects which promote genetic engineering to the general public.

 In the early days of genetic engineering in Britain, government funds were seen as necessary to support the development of a fledgling industry.   In 1983 the UK committed  £60 million over three years to support biotechnology
: this included both medical and agricultural research.  In 1998 alone the government spent £52 million on agricultural genetic engineering.
   By contrast the amount of taxpayers’ money spent on research and development of the organic sector is a mere £2.2 million. Despite the huge and growing demand for organic food, this year the government only allowed £6.2 to assist farmers in converting to organic farming and this money ran out in July. 

Conclusion: seeds of failure 

Wiser than its leaders, the public cleaves instinctively to the precautionary principle which says that we should avoid catastrophic risks, however small or incalculable they may be, wherever we can. It is especially unwilling to incur such risks for the sake of a product for which it knows there is little, if any, real demand

Perhaps the central problem facing advocates of genetic engineering is that they are using the same arguments and tactics as the proponents’ of old "new" technologies such as nuclear power.  Their industry relies on selling products to individual consumers who have some choice as to what they buy and who unlike the governments that invested heavily in nuclear power in the 1950s, have a stronger personal interest in the long-term safety of a new technology. 

The genetic engineering industry should learn from the fate of the nuclear industry and the evidence of Three Miles Island, Chernobyl and most recently Tokaimora in Japan, which show that that whatever the political ideology, whatever the financial circumstances, accidents can and will happen.  In particular these occur when new technologies are introduced in an ever-increasing bid to reduce costs and beat the market.  If GE crops are allowed to be grown commercially on a world-wide scale, eventually similar scale problems will occur and the environmental and human health costs will be even greater.  

Governments and regulators should study again the lessons to be learnt from the nuclear power experiment and invest in the sustainable agricultural and alternative energy technologies that will be the real industries of the future.
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