Different perspectives towards
balancing the triple-bottom-line

Craig Ashton BSc (Hons) MSc CEnv MIEMA

IEMA Annual Conference, 3rd June 2008
~§



Objectives

 What is Sustainability —
* Why do different views exist/why is it open to interpretation?
 What do IEMA Practitioners regard as “sustainability”?

 How do your views compare with the “developing” spectrum of views?

 Which View should be taken/who’s right?

 Use case study of environmental regulation of Sellafield’s
radioactive discharges to:

Show which view it is aligned to compared to the regulation of other
environmental impacts

explore the possibility that it is Unsustainable
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The Brundtland Definition

Sustainable Development is that which “Meets the needs of
the present without compromising the ability of future
generations to meet their needs” (WCED, 1987)

Put more simply:

Negatives

Positives _ _ _
Environmental Degradation — especially

where societal needs aren’t met

Some Current Societal

Needs met Development

Future societal needs may not be met

Economic Gains _
Some current societal needs not met
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The triple-bottom-line

]
@ Sellafield Ltd 06 June 2008 4



The Triple Bottom Line & Environmental Sustainabili ty

Societal
Economy to " Impacts

Societal Need —
meet that need _
\ Environmental

Impacts
Stop/Minimise the Negative Environmental Impacts = Environmental Sustainability
Educate Y
l Integrate
Impacts into

Change Culture  “—ecision making
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Integrate environmental impacts into economic decis lon
making

2 Key Rio Declaration Principles — also reflected in Agenda 21

15. In order to protect the environment, the precautionary approach shall be
widely applied by States according to their capabilities. Where there are
threats of serious or irreversible damage, lack of full scientific certainty
shall not be used as a reason for postponing cost-effective measures to
prevent environmental degradation.

16. National authorities should endeavour to promote the internalisation of
environmental costs and the use of economic instruments, taking into
account the approach that the polluter should, in principle, bear the
cost of pollution , with due regard to the public interest and without
distorting international trade and investment.
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2 Key Principles — both ultimately require CBA

* Precautionary Principle
Must be risk-based
Risk must take account of uncertainty

Mitigation of the risk must be proportional i.e. the cost of risk
must be determined

* Polluter Pays Principle

To apply this principle the cost of pollution/pollutants must be
determined

This will be based on their impact and ultimately risk

As with the precautionary principle — the cost of risk must be
determined
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Implementation Strategy

Brundtland Report " Rio Principles Agenda 21
All could be described as the political National Strategies
equivalent of Miss World contestants

wishing for world peace; a nice sentiment v

that all would wish for, that none could Local Agenda 21
credibly disagree with, but one that no one = \

truly believes stands a chance of being Corpora{e |
realised (Johnson 2004). Sustainability ,I&?J(t;r?orities

Strategies

Lack of definition/rules leads to differing views
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What are your views I.e. what is
environmental sustainability?

Can be a definition, a principle, or
some criteria that must be met.
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Environmental Sustainability View 1: - Balance the
Triple-Bottom-Line

Environmental
performance

' Sustainable '
development

Economic Social
developmen v inclusion
HOWEVER....
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Example 1 — Athabasca Oil Sands - Canada

Tapping the Oil Sands became ECONOMICALLY VIABALE once the global
price for a barrel of oil was >$25 (ENVIRONMENTAL IMPACTS DO NOT
FEATURE IN THIS PRICE).



Example 2 — Deforestation in Brazil

Increased Carbon

Emissions
Increased climate Society gets its wood
change products

Habitat Destruction Economic gains for both

Biodiversity Loss producers and sellers

Loss of disease cures Local Society benefits



Example 3 — Palm QOil Plantations, Borneo

Reduced Carbon Emissions:
Reduced Climate Change

Polar Habitats saved

Economic Gains for all I.e. producers
& sellers

People can still drive cars i.e. meet
their needs



Weak Sustainabllity in Action

« Shell & BP profits both ~£4bn for first 3 months of 2008
* Both provide economic & societal sustainability
e Their activities do not provide environmental sustainability

« With no means to measure the environmental impact in £ -
the simple fact that it is 2:1 means it is sustainable

e This is then reflected in the FTSE4Good and Dow Jones
Green Indexes — both of which have Shell & BP as high
ranking sustainable businesses!



The Capital Stocks Approach

* Natural Capital

The environment i.e. water quality, air quality, land
guality, biodiversity

« Man-made Capital
Infrastructure, money/wealth, customers.

 Human Capital
Education, health.



Weak & Strong Sustainability

e Weak

The totality of the capital stocks will not decrease i.e. BALANCING THE
TRIPLE BOTTOM LINE

Issues:

Natural capital can be degraded to a level that hinders current and especially
future generations.

It all depends as to how you weight/value each capital stock
e Strong
Individual Capital Stocks will not decrease.

Issues:
Practically this approach would not allow any development.

Weak Strong

IS THERE SOME MIDDLE GROUND?
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Hudson (2005) Criteria for Environmental Sustainability

*There is no exhaustion of resources
*There are no lasting effects of pollution for future generations.
*Rates of loss must be no greater than rates of replacement
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Set limits to achieve this

/ \

Take economic & social Set regardless of
costs into consideration economic & social costs
View 2: Safe View 3: Environmental

Minimum Standards Sustainabiliti Limits



Environmental Sustainability Limits — the role of
regulation in delivering this

Principle 11

States shall enact effective environmental
legislation. Environmental standards,
management objectives and priorities
should reflect the environmental and
development context to which they apply.
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Environmental Sustainability View 4. ESL + Weak
Sustainabllity

* Apply ES Limits and also weak sustainability below
those limits

Environmental Sustainability View 5. ESL + SMS +
Weak Sustainabllity

* Apply ES Limits, underneath which SMS levels will be
set, underneath which weak sustainability will be applied



The spectrum of views

ESL+ ESL+SMS Strong

Weak SMS ESL
Weak +Weak

Where do your views sit on here — have you come up with
an alternative view?



Unsustainabllity

* Risk exists wherever “weak” sustainability is required i.e. balancing the triple
bottom line/capital stocks.

 Can be defined as a decrease in the totality of capital stocks. But it is:

*Unlikely that anyone would embark in an activity that made little or no
money or didn’t benefit society, and still degraded the environment.

*Also unlikely that anyone would spend money on little or no environmental
Improvements — unless of course they are made to!

» The Precautionary Principle can also be used to deliver unsustainable
practices e.g. Greenpeace’s Leggett (1990) stated, “The modus operandi we
would like to see is: ‘Do not emit a substance unless you have proof it will do
no harm to the environment™



Which view should we take?

« UK SD Strategy (Securing the Future, 2005):

Living Within Environmental Limits
Respecting the limits of the planet’s
environment, resources and biodiversity — to
improve our environment and ensure that the
natural resources needed for life are unimpaired
and remain so for future generations.

¥ !

Achieving a Sustainable Economy Using Sound Science Responsibly
Building a strong, stable and sustainable Ensuring policy is developed and
economy which provides prosperity and implemented on the basis of strong

opportunities for all, and in which scientific evidence, whilst taking into
environmental and social costs fall on account scientific uncertainty (through the
those who impose them (polluter pays ), precautionary principle ) as well as
and efficient resource use is incentivised. public attitudes and values.




Environmental Regulation of radioactive discharges

Dose Limit of ImSv to the Public (0.5mSv for a single site) — set by IAEA,
ICRP, BSS — this limit includes accumulation i.e. historic + current

 HSE’s Tolerability of Risk framework where anything above 1mSv is
“regarded as unacceptable whatever the level of benefits associated with the
activity” (HSE, 2001)

* Dose constraints i.e. limits placed beneath dose limits that take account of
social and economic considerations — normally put in terms of activity rather
than dose!

* Underneath dose constraints concepts such as ALARP, ALARA, BPEO,
BPM/BAT are imposed — all require proportional & risk based balance
between capital stocks i.e. “weak”



Doses

e Critical Group Dose (Sv, mSv, uSv etc.)
The most exposed group of individuals

Their food habits and inhalation rates are derived and very
conservative assumptions made to determine how much dose
they receive — this is then used for comparison against the
limits

The general public and to a large extent flora and fauna is
adequately protected by this system.

* Collective Dose (manSv)

Dose to members of general public — factors given for UK
population, European population and the global population .



Guard against Unsustianabllity

« Cm2919 states that ‘it is recognised that a point is reached where additional
costs of further reduction in risk exceed the benefits arising from the
improvements in safety achieved and that the level of safety, and resources
required to achieve it, should not be inconsistent with those accepted in other
spheres of human activity’

 HSE Reducing Risks Protecting People states that in case law for determining
reasonable practicability “the quantum of risk is placed on one scale and the
sacrifice, whether in money, time or trouble, involved in the measures
necessary to avert the risk is placed in the other; and that, if it be shown that
there is a gross disproportion between them, the risk being insignificant in
relation to the sacrifice, the person upon whom the duty is laid discharges the
burden of proving that compliance was not reasonably practicable”.

 We must therefore have a monetary spend figure for the reduction in a level of
risk if we are to demonstrate compliance with these legal concepts e.g.
£25K/manSv from NRPB (1993)



Radiological Discharge Regulation compared with
other impacts

UKSD

!

Weak  SMS ESL ESL+  ESL+SMS Strong
Weak +Weak

! !

Carbon RSR
Resource Use PPC
l '
RSR = >£25k/manSv
? PPC = 7



Everything is OK then — Is it?.......

* The highest critical group dose in the country is that from
Sellafield, at 0.22mSv or 220 microsieverts

« ~85% of this is from historic discharges (that we can’t do
anything about) meaning that on an annual basis Sellafield
discharges ~33uSv to the critical group.

« Sellafield has already spent £Billions getting doses down to
these levels i.e. SIXEP, EARP, Tc-99

 How much should we spend on the remaining 33uSv —
especially when Government Policy states that <20uSv is
below the level of regulatory concern?



Activity of Sellafield’s Discharges to The Irish Se  a 1973 - 2005
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Dose comparisons in different areas -
EU (MARINA II)

Collective dose rates on EU population from marine sources (2000):
* Nuclear Industry — 14 man Sv/yr

« NORM (oil/gas, phosphate industries) — 130 man Sv/yr

« Natural radionuclides in marine environment — 17000 man Sv/yr

« Natural background radiation, total environment — 844000 man
Sviyr



Dose comparisons in different areas — UK doses
related to NHS activities

e Public doses — persons unknowingly sitting next to
patient on a bus — up to 300 uSv

¢ Sewage treatment workers receive up to 238 uSv/yr from
a single hospital

e Public doses up to 180 uSv/yr from NHS sewage outfall



Summary

* The regulation of radioactive discharges is aligned to the
ESL+SMS+Weak view towards sustainability

* This is beyond that required by UK SD Strategy

* There is evidence to suggest that Sellafield has already spent
more than enough money to minimise its discharges.

* Further reduction of Sellafield’s discharges below current
levels would be unsustainable as the benefits would be
grossly disproportionate to the costs.
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