
44 NUCLEAR ENGINEERING INTERNATIONAL DECEMBER 2004

VIEWPOINT

inclined towards accepting only the
safest option, partly because of person-
al liability clauses in UK environment,
health and safety legislation for inspec-
tors. How then, can the nuclear sector
innovate effectively? The answer
seems to lie with importing fresh ideas. 

Steve Jobs, founder of Apple Com-
puters, points out that the reason cre-
ative people are able to innovate is that
they’ve often had more experiences or
thought more about their experiences
than other people. Ironically this could
place companies outside the UK
nuclear sector in a stronger competitive
position to manage clean-up projects.
For traditional nuclear operating com-
panies, the challenge is to go outside
the nuclear industry to find and bring
back new solutions. Management
processes are artefacts of technology
and need to be replaced as better tech-
nology offers different opportunities. 

The strategist Richard Koch points
out that innovation is not the same
thing as invention: innovation recom-
bines already existing ideas and tech-
nologies but in different ways. The
more familiar the parts, the more strik-
ing the new whole. The essence of

innovation is to look beyond your
immediate business environment to
solve problems – and even then innova-
tive ideas probably won’t be born with
an automatic business case attached.

ACCELERATED CLEAN-UP
The USA is a reasonable analogue for
the UK nuclear decommissioning mar-
ket and its scope for innovation. While
experiences with US nuclear waste may
not always be typical, they are impor-
tant because the USA has the oldest
nuclear programme in the world, the
largest amount of waste needing dispo-
sition and the most financial resources
to do so sensibly and safely. The US sit-
uation provides a best case analysis of

Environmental legislation is
traditionally regarded as an
added cost, not a source of
value, but the UK govern-

ment’s Energy Act 2004 may soon
turn this on its head, placing environ-
mental innovation at the heart of
Britain’s nuclear clean-up strategy. 

For companies competing to decom-
mission nuclear sites, environmental per-
formance will be a huge differentiator.
Out will go the vertically-integrated pub-
lic sector management structures of the
past, to be replaced by modern perfor-
mance-based management contracting
arrangements under the government’s
new Nuclear Decommissioning Author-
ity (NDA), relying on innovation to
reduce the projected £2 billion ($3.6 bil-
lion) per year cost of clean-up in the UK.
And therein lies the problem: true inno-
vation requires risk-taking but managers
in the nuclear industry are traditionally
implementers of government policy
rather than innovators; often only the
safest, and by the same token least innov-
ative, ideas are taken forward. This is not
surprising since scientists traditionally
favour analytical thinking over the
capacity to innovate. 

Breakthrough answers needed to
solve decommissioning problems are
unlikely to be found within the contin-
uous improvement culture of the old
style nuclear industry; better mouse-
traps won’t necessarily make a big dif-
ference to the estimated £48 billion
($88 billion) cost of decommissioning
Britain’s civil nuclear infrastructure
over the next 100 years. 

Of course the regulators can play a
role in encouraging environmental
innovation, but no amount of regula-
tion can make a nuclear workforce
embrace these qualities. Indeed, the
UK system itself is highly conservative,
inevitably favouring least-risk solu-
tions. Regulators are subliminally

typical waste related problems that
could be encountered by the NDA.
Nevertheless, making progress has not
been easy, even for Americans. Soon
after entering the White House, US
president George Bush’s administration
ordered a root and branch review of the
Department of Energy’s (DoE’s) $220
billion Environmental Management
Programme (EMP), one of the largest
nuclear clean-up programmes in the
world. The conclusions, published in
2002, were surprisingly frank in expos-
ing serious weaknesses in the US
decommissioning system. 

Assistant secretary of energy for envi-
ronmental management Jessie Rober-
son commented that her EMP team
had “focused on managing risk rather
than reducing or eliminating it. We
have avoided many tough decisions,
rather than confronting them. We have
not held ourselves accountable to deliv-
er real risk reduction. In short, our indi-
cators measured process not progress,
opinions not results. Obviously, a pro-
gramme that reports high success in its
internal indicators while failing to deliv-
er to the public has a real problem.”

Difficulties in the USA have focused
on the relatively small proportion of
the environmental budget that is actu-
ally spent on cleaning-up sites. Since
the EMP began in 1989, only one
third of the programme’s $60 billion
expenditure has been spent on real
clean-up. Not surprisingly, Bush’s
review team concluded that without a
fundamental change in the DoE’s con-
tracting strategy, nuclear clean-up
timescales and costs would inevitably
increase to more than $300 billion and
lead to unnecessarily prolonged and
potentially severe public health and
environmental risks; something which
echoes in the UK where, in 2002,
BNFL’s long-term clean-up liabilities
exceeded its assets, precipitating action
by the government to create the NDA.

Last year Bush sought a record
$7.24 billion from Congress to begin
an accelerated clean-up of US nuclear
sites, aiming to halve the 70-year reme-
diation timescale and in doing so save
$50 billion in total lifecycle costs. At
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the heart of Bush’s new strategy is a
shift away from management and
operation (M&O) contracts, where fees
are paid largely on the contractor’s
level of effort, towards performance-
based contracting using fixed-out-
comes and clear end-points that need
to be achieved. In Britain the NDA is
aiming for a hybrid base fee approach,
where the contract remuneration
scheme will generally provide for cost
recovery but the profit element will
depend upon contractor performance.

Overall, Bush’s policy review con-
cluded that clean-up work should be
prioritised to achieve the greatest risk
reduction at an accelerated rate, and
that performance-based contracting is
the single best opportunity for enhanc-
ing delivery. But interestingly, the DoE
also recognised that fees for contrac-
tors may not have been adequate to
attract best-in-class contractors. DoE’s
share of the environmental manage-
ment market in the USA has dropped
from 12% in 1997 to around 8%.
Regardless of whether the US case is
typical, its shortcomings indicate that
even with well-funded programmes,
excellent scientific expertise, and a
long history of dealing with nuclear
waste, both technological and man-
agerial problems are likely to remain
for some time.

UK HORIZON 
In Britain, the government’s
Department of Trade and Industry
(DTI) seems to be taking the US lessons
to heart as its NDA team develops con-
tract structures designed to encourage
innovation, leading to reduced cost and
schedule. The challenge for potential
nuclear site operating companies is to
turn innovative environmental perfor-
mance into a differentiating source of
competitive advantage. But what sorts
of innovation are really needed? 

Last year DTI gave evidence to the
influential Parliamentary Trade and
Industry Select Committee, hinting
that it did not necessarily accept the
need for greater investment in nuclear
research, saying that the NDA’s innova-
tion strategy should be targeted at
practical decommissioning needs
instead. The innovations needed are in
better management processes rather
than high technology solutions –
process simplification not complica-
tion. The DTI subsequently published
a major report on innovation, Competing

in the global economy: the innovation challenge,
which stated that the UK record of
knowledge transfer and exploitation by
business has generally been weak. The
DTI went on to say that if real change

is to be achieved then innovation must
become embedded in the thinking of
all government departments and agen-
cies, such as the NDA, and there must
be greater collaboration between them. 

DTI pointed out that the UK gov-
ernment purchased £109 billion ($196
billion) of goods and services in 2002
and therefore has huge potential to
stimulate innovation by acting as an
‘intelligent customer’. The IAEA
director general, Mohamed ElBa-
radei, has made similar points empha-
sising that nuclear innovation efforts
must be more than purely technical.
As a business discipline, innovation is
gaining momentum because it is seen
as an enabler. Nevertheless in many
cases innovation remains an expensive

bolt-on activity rather than a core busi-
ness function. Attitudes towards
nuclear risk must also change. In the
USA, risk is not always seen as a bad
thing –  in fact risk taking is an essential
component of a competitive company
in a competitive market place. 

So does this mean that existing UK
experience counts for nothing? Far
from it. In 2001 the London-based
Financial Times Stock Exchange
(FTSE) developed the FTSE4Good
share price index to compare the envi-
ronmental performance of companies
listed on the FTSE with their financial
performance. The results have been
encouraging, with companies listed in
the FTSE4Good Global Index general-
ly outperforming the FTSE100 over the
past 3 years. The FTSE4Good was
launched in an effort to demonstrate
that superior environmental manage-
ment could also deliver better financial
performance. Perhaps the FTSE missed
the wider point: environmental perfor-
mance is just another indicator of busi-
ness success. Well managed companies
simply deliver better performance
across all business functions, not just
environmental management activities. 

What sets these leading companies
apart seems to be an ingrained com-
mitment to innovation. It’s no surprise
that a visit to any AstraZeneca or Glax-
oSmithKline site reveals clean, well
managed, highly productive and envi-
ronmentally conscious manufacturing
facilities. The pharmaceutical and
healthcare industries, strong perform-
ers in FTSE4Good, have much in com-
mon with the nuclear sector at strategic

level; both are high added value indus-
tries operating in tight regulatory envi-
ronments where large amounts of
money are spent on projects with signif-
icant corporate risks. The pharmaceu-
tical sector would be a good starting
point for would-be nuclear contractors
to borrow best-in-class ideas.

INNOVATIVE REGULATION
Innovation also applies to regulation.
The best known example is the US
Environmental Protection Agency’s
Project XL (excellence and leader-
ship) initiative established by the then
president Bill Clinton. Project XL
was a voluntary scheme which
offered participating companies
reduced regulatory inspections, sim-

pler licensing and an enforcement
amnesty for minor licence breaches,
in return for superior environmental
performance. Project XL began in
1995 and was continued under the
Bush administration. 

More recently the UK Environ-
ment Agency has published similar
proposals under its ‘Frameworks for
Change’ initiative. At heart both ini-
tiatives are collaborative approaches
that focus more on the specific envi-
ronmental outcomes that need to be
achieved, and less on the regulatory
methods needed to deliver them.
Flexibility is the key. Innovation is sti-
fled when regulators define business
processes in great detail. In fact,
DTI’s 2003 innovation study identi-
fied flexibility of the regulatory envi-
ronment as one of seven critical
factors necessary for successful inno-
vation. The nuclear regulators and
the NDA will need to work much
more closely together in the future to
agree precisely what clean-up meth-
ods and techniques are fit for the pur-
pose and share best practice across
the UK clean-up programme. 

In short, innovation is fundamen-
tally about change. The intention of
this article is to offer ideas on ways
and means not musts and shoulds.
The important thing is to make sus-
tainable change -– real change that
will stick after you move on to your
next nuclear project.
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