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organisational maturity

Organisational
maturity

delivered as part of this theme
considering the theory and application of
environmental risk governance. Short
course delegates included Defra network
colleagues and industrial colleagues.

Future work
The current research will be expanded to
include the risk management of the key
organisations of Defra’s delivery network
supported by the organisational maturity
workshop. Further interviews and
secondments are planned for 2010, and
the second risk governance primer will be
held in late 2010.

Progress
Observational evidence has been
gathered along with a developed under-
standing of the underlying literature, and
used to design a generic questionnaire. A
series of 16 structured interviews were
held across Defra and have been
analysed to identify key trends and initial
gaps in risk understanding, and further
interviews are planned. A commercial
comparison has been initiated (pg 23) to
address issues of risk cultural coherence
occurring on the merging of two formerly
independent departments.
A successful short course has also been

Research question
Research in this theme will address how
Defra draws in advice from agencies,
advisory committees and others to inform
decisions and policy development
highlighting both processes and culture.
The connection between risk
management processes and risk culture
will be considered in terms of improving
the governance of natural and
environmental risk. This research will build
on the existing capacity within Defra.

Methodology
The work in this theme is informed by the
current literature and uses a number of
social scientific methods, including
reviews, qualitative interviews, quantitative
questionnaires as well as data analysis
(statistical and qualitative). Other
qualitative methods considered include
grounded theory, mixed methods,
triangulation and workshops using group
Delphi, cultural web, and others such as
social mapping software and discourse
analysis. This will be assisted by
ethnographic methods (as applied in
business science) on several secondments.

Work in this theme is supported by ongoing
research under one ROAME statement
(below) which is underpinned by PhD
research and short courses.

Developing a cultural web

• Developing organisational maturity in
risk governance (PhD research)

• Risk governance primer

This theme focuses on capacity-building through the
identification of key requirements to build mature risk
management capability at the organisational level; addressing
aspects of risk culture, accountability and the management of
risk knowledge. A central need in most organisations is better
infrastructure for improved ‘risk knowledge’ management,
because risk information fails to stimulate organisational
learning if left unprocessed (Figure 11).

Theme leader: Frank Schiller

Theme advisor: David Denyer,
Cranfield School of Management
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Figure 11: Organisational learning. Lessons from risk management successes and failures need
to be processed, stored and captured for effective organisational learning. Effective management
of tacit and explicit risk knowledge is essential.

Theme 3
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Future work
The study of risk culture will be extended
from core Defra to its delivery network,
enabling the comparison of the different
practices. Further insights from both risk
practitioners and senior management will
be sought through secondments,
interviews and workshops.

communication/evidence in discrete
areas (e.g. animal health, natural
resources, and environment).

Progress
A review of the current literature on
enterprise risk management, policy
making and risk management maturity
has been completed and used to
influence the understanding of the social
and political context of Defra’s risk
management efforts. Areas of good
practice have been identified within Defra
(animal diseases and flood
management).

Rationale
The understanding of risk in Defra and
its delivery network is focused mainly
on the management of natural and
environmental risks.

The complexity of Defra’s organisational
structure, means that the development of
distinct cultures amongst agencies/non-
departmental government bodies may
affect the uptake of risk management
methods as recommended by
Government guidance.

Objectives
The sources of evidence for risk
assessment in Defra are varied and may
be inconsistent (Figure 12). Social
evidence may not be considered by
some parties. This research seeks to
characterise the efficacy of risk
management processes in Defra in
relation to the development of distinct
cultural traits and to identify best practice
in risk management.

Methodology
This project draws upon semi-structured
interviews (using a developed
questionnaire) and their qualitative
analysis using NVivoTM software. The
research also uses social mapping
software to provide a web-compatible
snapshot of a complex network. The
questionnaires will be used to identify key
cultural issues for risk-based decision-
making in Defra, exemplified in specific
policy areas.

Evaluation
The development of a representation of a
cultural web can be used to demonstrate
the flow of communication and evidence
through Defra and its network (populated
using interviews and published literature).
The underlying cultural issues are identified
through interviews and questionnaires
which can then be considered as whether
they are barriers for the flow of

Figure 12: Diagrammatical representation of the complexity of Defra’s organisational web. Note
that not all organisations can be viewed here, and “second tier” information can be accessed
via this interactive diagram developed by the Risk Centre

ROAME statement:

Governance and the development of a ‘cultural web’
for improved risk management
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Figure 13: Conceptual diagram illustrating the organisational and cultural factors which may
determine risk maturity

Organisational risk culture
and risk maturity (PhD
research)
Collaborators: David Denyer (Cranfield
School of Management), undisclosed
utility client.

The challenge
‘Maturity models’ are management tools
used to benchmark and improve
organisational capabilities (e.g. corporate
risk governance). Maturity models divide
organisational capability into defined
‘maturity’ levels (Figure 13) and
characterise processes necessary to
achieve each level.

This work will to characterise the wider
organisational context involved in
embedding cultural elements for effective
risk management.

Research objective
This work focuses on organisational
culture and its effect on risk management
efficacy and provides intervention
suggestions to improve risk performance
and a better assessment of current risk
maturity. To define the elements of risk
culture required for effective risk
management, the following objectives
need to be addressed: (i) identify
(empirically and theoretically) the
underlying elements of risk culture which
determine risk maturity; (ii) identify the
manifestation of these underlying
elements; (iii) identify the relationship and
moderators involved between risk culture
and risk maturity; and (iv) identify
interventions and actions which can
influence risk maturity via risk culture.

Methodology
A systematic literature review, together
with qualitative semi-structured interviews
within private and public sector
organisations will explore a wide range of
cultural elements for their relation to
organisational risk management.
Interviewees will be selected to achieve a
diagonal cross-section of the
organisations. The interviews are
qualitatively analysed and results will be
verified using triangulated research
techniques, other (available) quantitative
data and a further quantitative survey.

Results, impact and outputs
Research has recently reached a three
month critical review. Initial work has
involved a comprehensive literature
review, questionnaire development and
scoping interviews. The results of this
research will contribute towards
developing a more comprehensive
understanding of risk culture with a more
rigorous empirical and theoretical basis.

Next steps
Research interviews are continuing within
target organisations with quantitative
research planned for 2011. The literature
review will be submitted for publication
late 2010.

Best

Intermediate

Ini al

Pervasive, enterprise -wide risk
management
• wide-spread knowledge and

awareness of risk management
• risk management is everyone’s job

Systematic risk management
• risk management processes

defined
• awareness and knowledge

limited to specialist groups

Ad-hoc risk management
• no defined process
• li!le awareness of risk

management
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Centre’s work has been disseminated via
news items in the e-newsletter, and article
submissions to internal publications (such
as Landscape and Elements).
Relationships have been formed with key
staff within Defra to facilitate
communication of Risk Centre work and
promote the Risk Network (including
Internal Communications, Knowledge
Management, SharePoint, and Online
Communication teams). A Defra specific
communications plan has also been
developed drawing on the planned
research and outputs of the Risk Centre
research.

An initial inventory of the risks in Defra
was conducted to establish the
connections and scope of risk related
activity within Defra (pg 26). This was
used, along with Risk Centre contacts
from the short course, workshop, and
attended events to build a risk community
(currently with over 40 members) from
across the Defra network.

Future work
Key priorities for this theme include: (i)
engagement with the wider risk
community in Defra’s network; (ii)
expansion of the risk community (using
the e-newsletter and other media); (iii)
engagement with the wider research
community to publicise Risk Centre
research; (iv) expansion of the associate
membership of the Risk Centre; and (v)
communication of Risk Centre outputs on
a regular basis into the Defra network.

Research question
Work in this theme does not address a
specific research question. Rather, it
supports the ongoing work of the Centre
as well as Defra and network colleagues
in communicating key research findings
to the wider community and vice-versa.

Methodology
Although common vehicles (including
web pages, peer-reviewed manuscripts,
working papers, workshops and
seminars) will be used; the knowledge
exchange theme also draws upon other
methods of communication (including
visits to other interested bodies, e-
newsletters and public engagement
activities). The Defra risk community will
be approached to ensure effective and
appropriate communication as well as
benefiting from networking activity (as
highlighted by the two case studies).

Work in this theme is supported by
ongoing progress under one ROAME
statement:

Networking the Defra risk community

• Establishment of a risk community

• Risk inventory report

Progress
The Risk Centre website is the major
communication portal with information on
research themes, PhD and MSc projects,
news and events, staff expertise, and
publications. Leaflets have also been
produced to publicise the Centre and the

The novel research insights and best practice identified through
the work of the Risk Centre requires dissemination to ensure
stakeholder uptake. This will be achieved by a programme of
knowledge exchange activities both within the Defra network as
well as the wider scientific community.

Theme leader: Hayley Shaw

Knowledge
exchange

Theme 4
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Evaluation
As an underlying component of each
theme, a key metric of this project’s
success will be the deployment,
successful execution and communication
of each theme’s outputs.

Progress
A risk community of over 40 risk
professionals has been established
(including members from Defra,
Environment Agency, Veterinary
Laboratories Agency, Cefas and Fera).
The community is currently connected via
e-newsletter (first edition published
February 2010), which will eventually be
populated with suggestions and articles
from the community (e.g. Dr. Jens Evans
“Barriers to implementing strategic risk
appraisal”). Discussions with Defra have
included the development of an online
networking forum for staff across all
agencies and core Defra. The network
has also been used to identify attendees
for workshops and to publicise relevant
short courses.

Future work
The further development of the risk
community will be supported by the
identification of “champions” to contribute
to the e-newsletter and help to promote
dissemination of the activities of Defra
colleagues and the Risk Centre. The
development of a central knowledge-
sharing website, to facilitate direct
communication across organisations and
geographical boundaries, will be further
explored in collaboration with Defra
colleagues. Best practice, as identified by
Risk Centre researchers and Defra
colleagues will be disseminated using the
Risk Centre external website
(www.cranfield.ac.uk/sas/risk) as well as
the e-newsletter.

Rationale
The communication of knowledge and
best practice within the Defra family is
considered essential for increasingly
intelligent risk conversations among
decision makers. Knowledge should be
exchanged with strategic objectives in
mind and might be best accomplished
using robust tools enabling access to
stakeholders outside Defra. Good risk
management practice occurs within Defra
and its network, however the challenge is
in communicating this good practice
between colleagues and raising
awareness of internal risk capabilities.

Objectives
The work in this project aims to provide
Defra with improved risk management
capability in the short term and leave a
legacy of improved knowledge exchange
infrastructure and sustained
understanding of risk for the long term
that is driven by a variety of knowledge
exchange mechanisms.

Methodology
The initial work of the risk inventory
(pg 26) has identified the breadth of the
Defra risk community. Initial networking
expertise and facilities within Defra have
been identified and will be built on using
information gained from researchers,
workshops, interviews and short courses.
Good practice will be identified by
researchers and Defra colleagues, and
methods for publicising these exemplifiers
currently include workshops and
electronic newsletters.

ROAME statement:

Networking risk expertise and transferring
best practice among the Defra family
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Results, impact and outputs
Inventory analysis demonstrated a
number of interesting points. Risk owners
are the most common leads for risk
appraisal, but agency/ external
contributors are frequently engaged for
this purpose. Most respondents
categorised the current status of their
risks to be “amber” and “stable”. Global
scales varied dramatically, as did the
temporal scale. The number of risk
appraisals across policy areas varies
dramatically, from 1 to 5000 per year, and
mainly triggered by a change in
circumstances. Quantitative appraisal
methods were used by the majority of
respondents, the most common methods
being “best estimate of effect or
outcome” or “worst case outcome”
(Figure 14). The majority of respondents
indicated they include a description of
uncertainty (13 out of 15 cases) within
assessments, with some using more than
one method. All of those that did
describe uncertainty within the risk
appraisal used narrative description.
Whilst 73% of risk appraisals were peer
reviewed post-completion, the type and
amount of information presented to
decision makers varied.

The inventory has demonstrated the
variability of information required and
obtained as well interested parties in
Defra’s risk portfolio. Whilst the amount
of information gained from the
questionnaire is limited and more detailed
and specific information is required to
further the Risk Inventory within all risk
areas, this report has proven useful in
determining and planning Risk Centre
research.

Next steps
The collected data has been used to
identify methodologies and applications
used within risk appraisal for assessment
within the Risk Centre themes.

Risk inventory report
Collaborators: Andy Hart (Fera)

The challenge
Defra has a vast array of risks to manage,
and therefore exercises diverse expertise
and techniques in order to deal with these
risks. There is no formal way for Defra to
track the techniques, expertise and risks
in its portfolio, however this information
was necessary to develop a consistency
in risk approach.

Research objective
The risk inventory, developed by Fera with
assistance from the Risk Centre, identifies
the risks and areas of expertise within
Defra’s portfolio, common techniques
used in risk assessment, and clarifies risk
relationships within and external to Defra.
Analysis of this inventory sought to
identify core areas of expertise in Defra in
risk, and understand the methodologies
used to create a more complete profile of
internal risk capabilities, which could be
documented within a comprehensive
report.

Methodology
Identified risk owners (identified by the
Defra Risk Co-ordinator, Edgar Black)
were contacted with an invitation to fill in
an online questionnaire provided and
designed by Fera addressing both risk
characterisation and the appraisal
activities, techniques and skills required
or used. Key conclusions were reported
back to Defra by the Risk Centre’s report.

0 1 2 3 4 5 6 7 8 9

None

Scores (e.g. 1 to 5)

Best estimate

Worst case outcome

Range of possible outcomes

Estimates for alternative scenarios

Probability of effects

Probability distributions

Sensitivity analysis

Monte Carlo simulation

Bayesian methods

Other

No. of respondents

Figure 14: Bar chart showing the variety of quantitative appraisal methods used in risk
assessment within Defra
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Figure 15: Departmental Strategic Objective four with its three intermediate outcome (IOs).

Further contributions
to knowledge and practice
Additional Defra collaborations

Adapting to climate change
reporting power
As part of the Climate Change Bill, Defra
has the power to ask reporting authorities
(e.g. Environment Agency, water
companies, electricity distributors) to
produce reports on the current and
predicted impacts of climate change on
their organisation, and their proposals for
adapting to climate change. The
assessment of each report is required to
ensure sufficient calibre, and identification
of key risks associated with climate
change to the UK, any gaps in
information and priority areas for future
work.

Departmental Strategic
Objective 4 (DSO4) challenge
group support
Defra is responsible for the priority: “to
secure a healthy environment in which we
and future generations can prosper.“ In
support of this overarching requirement,
Defra’s nine DSOs provide further focus
and priority for its work.

DSO4 (Figure 15) is concerned with
ensuring that flooding and coastal
erosion risks are managed sustainably;
that the economy, human health and
ecosystems are protected from
environmental risks and emergencies;
and that public health and the economy
are protected from animal-related
disease. Ownership for this DSO lies with
Defra’s Chief Scientific Advisor.

The DSO4 Challenge Group was
established in 2009 and includes support
from the Risk Centre (Pollard, Prpich).
The group is concerned with reviewing
and improving the suite of indicators for
risk reduction and resilience and
promoting alignment with the work of
policy teams in these areas. It is
anticipated the Risk Centre’s major work
package on strategic risk appraisal will
support the presentation of risks in DSO4
and ensure a close and informative link
between supporting evidence and the
analysis of risks presented at the strategic
level. Further, recently initiated Risk
Centre work on REACH (Registration,
Evaluation, Authorisation and Restriction
of Chemicals; Rocks) is expected to
support the development of an indicator
on REACH implementation. The challenge
group meets twice a year.

IO 1: Risk from
flooding and

coastal erosion
managed

sustainably

IO 2: Protec on of
the economy,

human health, and
ecosystems from

environmental risks
and emergencies

IO 3: Public health
and the economy
protected from
animal – related

threats

DSO4
An economy and a

society that are
resilient to

environmental risk

The Risk Centre (Drew, Pollard, Rocks) will
provide support to Defra in three key areas:

• development of an evaluation framework
for critically reviewing the reports

• a critical review of individual reports, to
advise Defra as to whether they are fit
for purpose and suggesting
improvements; and

• compilation of a comprehensive report
synthesising the current risks and
identifying priority areas for further
research.

A grant for this project was awarded in
December 2009, and the project is
scheduled to run from May 2010 to
November 2011 with the recruitment of an
additional postdoctoral research fellow.
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Department for Business,
Innovation and Skills: risk and
responsibility
Risk-based policy development and
regulation within Government (and its
agencies) is focused on organisational
implementation (from 2002 onward).
Most Government departments and their
agencies have risk management
frameworks in place, in line with the
former Strategy Unit’s (2002) and Better

Risk assessment for bioaerosols
emitted from composting
facilities
Bioaerosols are micro-organisms
suspended in the air, including fungi and
bacteria, which may result in respiratory
health impacts. The Environment
Agency’s current policy position on
bioaerosols requires a site specific risk
assessment for any composting site with

Regulation Commission’s requirements.
Alongside this, agencies also have
developed risk-based approaches to their
own regulatory and non-regulatory
business, placing their policy and
operational functions within a risk-based
framework, as required by the Hamptons
Implementation agenda. The key challenge
addressed by this project is how to
ensure that the responsibility for different
risks and the related communication and
mitigation is appropriately apportioned,

Wider government collaborations

US Environmental Protection
Agency/UK Natural
Environmental Research Council
– transatlantic initiative for
nanotechnology and the
environment
The recently awarded ‘Transatlantic
Initiative for Nanotechnology and the
Environment (TINE)’ builds on the prior
work of the Risk Centre (Rocks) and is in
collaboration with colleagues from Centre
for Water Sciences, Microsystems and

Nanotechnology Centre, and Natural
Resources (Cranfield) as well as the
NERC Centre for Ecology and Hydrology,
Lancaster Environment Centre and
Rothamstead Research within the UK,
along with colleagues from Carnegie
Mellon University and the Centre for
Environmental Implications of
NanoTechnology (CIENT) at Duke
University in the USA. The work
addresses three key hypotheses: (i)
surface chemistry is the primary factor
influencing the fate and transport of

International collaborations

a sensitive receptor within 250m of the
site boundary. A recent Environment
Agency project at Cranfield University
(Drew et al, 2009) examined the quality of
the risk assessments submitted to the
Agency and demonstrated that the quality
was highly variable with assessments
deficient in detail, not site specific, and
lacking monitoring data. A guidance
document was developed and training
sessions for the Environment Agency on

the evaluation of bioaerosol risk
assessments delivered (Drew). The
research provided useful information for
the development of Greenleaves III
(pg 19) and is a potential opportunity to
examine the effectiveness of any
framework developed as part of the
strength and weight of evidence
ROAME (pg 14).

clearly communicated and transparent to
the public. Therefore consideration will
be given to the risk actors; asymmetry of
data; market failure; communication;
and community resilience. This project is
funded by the Department of Business,
Innovation and Skills and involves
colleagues from within the Risk Centre
(Rocks, Pollard), wider Cranfield as well
as Carnegie Mellon (USA) and the
Foundation of Science and
Technology (UK).

manufactured nanomaterials (MNMs) in
the terrestrial environment as well as the
bioavailability and effects to biological
receptors; (ii) once released to the
environment, pristine manufactured
nanomaterial surfaces will be rapidly
modified by interactions with organic and
inorganic ligands/macromolecules or via
other biogeochemical transformations;
and (iii) ecoreceptors will respond to
interactions with pristine metal and metal
oxide MNMs that will reflect their
combined effects.

- -
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Benchmarking the Responsible
NanoCode
Benchmarking the Responsible
NanoCode is a new initiative within
Cranfield University to build government,
industry and public confidence in the use
of nanotechnologies. Drawing on recent
work within the University and the Risk
Centre (Rocks, Pollard), this activity seeks
to ensure that the research and
development as well as industrial
application of nanotechnologies is done
in a transparent and responsible manner
throughout organisations. Using a
previously developed Responsible
NanoCode (NanoCode Forum), a

Engaging the community: a
handbook for professionals
managing contaminated land
Communities affected by land
contamination find the regulatory science
and processes that support risk
management decisions problematic. The
historic ‘decide-announce-defend’
philosophy offers few meaningful
opportunities for engagement in decision
processes, and communities and
individuals frequently feel isolated from
decisions. Correspondingly, many
practitioners believe that ‘science’ is
misunderstood by communities, and that
messages on risk are susceptible to
distortion or misrepresentation by the
media, by single interest groups and by

Risk and reliability modelling
Further developing the
Risk Centre’s research
portfolio, Dr Shaomin
Wu, Lecturer in Risk
and Decision Analysis,
leads a team of post-
doctoral research
fellows and PhDs in the
fields of: risk analysis,

reliability modelling, uncertainty modelling,
and maintenance/ warranty policy
optimisation. Predictive techniques have
historically been used to measure
uncertainty and reliability in industry; in
defining warranty policy or component
reliability, for example. Shaomin has an
active research portfolio with industry
clients Atkins Boreas, Yorkshire Water,
3Com and EPSRC, and leads a number
of novel research contributions to this
field. Working collaboratively with
researchers on the Centre’s Defra
research project, Shaomin brings a deep
statistical and applied mathematical
capacity for predictive modelling.

Industrial collaborations

those with alternative agendas in mind.
At heart, this is a communication problem
requiring a two way response. Better
processes to allay community suspicions
and distrust and to promote engagement
and legitimacy within decision-making are
urgently required. This research has
delivered a handbook for professionals
managing contaminated land in Australia.
The guidance offers valuable support to
practitioners in line with international best
practice, and helps build capacity in this
important area for Australia. In delivering
this work for CRC CARE, the Risk Centre
(Pollard) has completed (i) a review of
trends in risk communication by reference
to the assessment of contaminated land,
highlighting differences between the
UK/EU, the USA and Australia; (ii) a

critical review of Australian risk
communication practice in the context of
international best practice; (iii) a
retrospective critique of selected
Australian case studies (Homebush,
Bowden/Brompton) with a view to
identifying critical success measures to
support the development of tools and
guidance in this field; (iv) the drafting of
practitioner guidance, with the support of
a project advisory group, consultation
and workshops to refine the text; and (iv)
dissemination and roll-out of the
guidance through a national workshop
as the platform for initiating additional
capacity in this important area. The
handbook is currently in press.

multidisciplinary team of staff and
students have gathered evidence from
different organisations that use
nanotechnologies (including research
laboratories, small and medium
enterprises and large manufacturers).
This activity allows the organisations to
see how they perform against a
predetermined “best practice standard”
as well as showing the level of awareness
of the issues surrounding nanotechnology
within the UK. The project will raise the
awareness of the risk maturity issues
surrounding nanotechnology and provide
an example of good practice for industry
and research within the UK and EU.
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Risk Centre organisational chart
February 2010
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Simon has served as a member of the
Government’s Interdepartmental Liaison
Group on Risk Assessment (1998-2002)
and contributed risk expertise to the
Beringer review of the Institute for Animal
Health (2008). He has held research
grants with BERR/BBSRC, NERC and
EPSRC and has directed research on the
risks from nanomaterials for Defra and on
improved decision-making for the
Environment Agency. Internationally, he
has secured >US$1m for risk
governance research from the American
Water Research Foundation, chaired two
International Workshops for risk
managers, and has drafted risk
communication guidelines for Australia on
contaminated land. Simon is an Editor for
Science of the Total Environment and
holds a Visiting Chair at the University of
South Australia.

Dr Sophie Rocks,
BSc (Hons), AUS,
MSc, PhD.
Lecturer in
Nanotoxicology, Centre
Manager, the Risk
Centre.

Sophie is a toxicologist
with a background in materials science,
and has a wide research portfolio
including risk assessment and related
evidence, materials characterisation, and
free radical chemistry. Her particular
interest is in the manufacture, use, toxicity
and risk of engineered nanomaterials.
She is Head of Centre for Risk Centre
providing leading research on the
strategic risk assessment, risk and

Professor Simon
Pollard, BSc (Hons),
DIC PhD, DSc, FRSC
CChem, FCIWEM
CWEM, FHEA,
MCIWM, SiLC.
Director, the Risk
Centre, Dean, Faculty of

Environment, Science and Manufacturing,
Head of Department, Sustainable
Systems.

Trained in chemistry and environmental
risk management, Simon manages a £9m
Departmental portfolio of research,
teaching and consultancy in water, waste
and energy science, automotive
technology and risk management. The
Sustainable Systems Department hosts
three strategic research partnerships; with
the Department for Environment, Food
and Rural Affairs, the Department for
International Development and Yorkshire
Water.

Simon has a 23-year international career
in risk management, and has prepared
300 research communications and over
90 papers. His career includes
contributions to the development of
strategic and policy-level risk appraisal
tools; the review of environmental safety
cases for radioactive and hazardous
waste repositories; inputs to the
Environment Agency’s flood risk
capability; to waste and contaminated
land policy; and risk-based regulation
during the BSE (1996) and Foot and
Mouth disease (2001) crises. Simon
leads Cranfield inputs on risk governance
and improved exposure assessment for
chemicals and pathogens in the
environment.

evidence and organisational maturity within
Government and organisations. Sophie’s
current research portfolio includes funding
from research councils, industry and
government.

Sophie has had a varied research career to
date with interests in inflammatory
diseases and biomaterials. She gained
experience in the manufacture and
characterisation of engineered
nanomaterials within the internationally-
renowned Microsystems and
Nanotechnology Centre at Cranfield
University where she was involved in the
production and characterisation of
nanoparticles and functional ceramics.
Sophie joined the Institute of Environment
and Health as a toxicologist carrying out
risk assessments for a range of chemical
compounds in addition to managing
projects considering the risk assessment
approaches for manufactured
nanomaterials and their suitability, as well
as the risk associated with emerging
nanotechnologies. Sophie continues to act
as a consultant toxicologist. Sophie, with
Professor Simon Pollard, established the
Risk Centre in December 2008. She was
also appointed as a member of the
Advisory Committee on Hazardous
Substances (ACHS, September 2008).

Staff expertise



She completed her PhD in the spatial
impacts of climate change at the
University of Cape Town. Following her
PhD she was appointed as the
Environment Agency Postdoctoral
Research Fellow in the amenity impacts
of waste management at Cranfield
University.

During her time at Cranfield, Gill has
become one of the key academics
developing the bioaerosol research
programme at Cranfield, particularly
generating insights into the mechanics of
bioaerosol release in close proximity to
communities. Her research has had a
significant impact in the waste sector, and
she has been commissioned by the
Environment Agency to review existing
bioaerosol risk assessment practices to
inform revised guidelines for composting
risk assessments as well as appointed an
advisor to the Environment Agency on
bioaerosol science. Gill also manages the
Cranfield MSc in Environmental
Management for Business and has
recently been appointed by Defra to
manage Cranfield’s input into the
Adapting to Climate Change Reporting

Dr George Prpich,
BSc (Hons), PhD
received his PhD in
Chemical Engineering
from Queen's University,
Kingston, Canada
where his research
focused on providing

technical solutions to
environmental pollution. His speciality is
environmental engineering, with particular
focus on environmental microbiology,
bioremediation and physical recovery of
organic pollutants from soil and water.
After his PhD George embarked on a
post doctoral project at the Royal Military
College in Kingston, Canada, where he
developed innovative methods for treating
legacy contamination in the Canadian
Arctic. The research was funded by the
Canadian Department of National
Defence and provided exposure to field
study, risk-based decision making and
government process. George's academic
interests also include clean-technologies
and methods for improving drinking water
quality.

Dr Gill Drew, BSc, BSc (Hons), PhD,
GradMCIWM is Lecturer in
Environmental Management and theme
leader for the risk and evidence theme of
the Risk Centre. Gill has a BSc in
Geography and Geology from Rhodes
University, South Africa, and a BSc (Hons)
in Environmental and Geographical
Science, from the University of Cape
Town, South Africa. During these degrees
she focused on Geographic Information
Systems and remote sensing techniques.

Dr Frank Schiller
M.A. is a Theme Leader
in the Risk Centre at
Cranfield University,
leading research on
organisational maturity.
Frank is a political
scientist with a

background in risk
research and resource-eco-efficiency
policies. He has a wide research portfolio
including policy advisory systems, waste
management and behavioural change. He
gained experience in the agricultural policy
advisory system in Germany in a project for
the Federal Ministry for Education and
Research. He also worked for the
Integrated Waste Systems Group at the
Open University carrying out research on
the attitudes in the UK towards the use of
organic waste-derived materials on land
(funded by Defra).

Hayley Shaw BSc
(Hons) is the knowledge
exchange theme leader.
Hayley is an experienced
consultant and sales
professional with a
background in biological
sciences (specialising in

physiology and
pharmacology). Her experience so far has
been within university-based business
environments, consulting with businesses
ranging from small to medium enterprises
to multinational organisations, in a range
of industries; from ecology and
microbiology to marketing or insurance.
Hayley offers particular expertise in
consultancy and solution finding, client
management and communications.

Staff expertise
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Researchers

Conferences, events and presentations

Associate
members
Professor Simon Bolton
Director
Centre for Competitive Creative Design
Dr Simon Collinson
Lecturer in Waste Chemistry
Centre for Energy and Resource
Technology
Dr Derrick Crump
Director
Institute of Environment and Health
John Ahmet Erkoyuncu
PhD Researcher
Decision Engineering Centre
Danny Jayakody
Researcher
Air Transport Department
Dr Phil Longhurst
Head of Centre
Centre for Energy and Resource
Technology
Dr Brian McIntosh
Lecturer and Water Programme Director
Centre for Water Science, Centre for
Energy and Resource Technology, and
Natural Resources Management Centre
Dr Melanie Muro
Research Fellow
Centre for Water Science
Dr Helen Peck
Senior Lecturer, Commercial and Supply
Chain Risk
Security and Resilience
Professor Hazel Smith
Professor of Resilience and Security
Security and Resilience
Dr Mick Whelan
Senior Lecturer in Environmental Science
Integrated Environmental Systems Institute
& Centre for Water Science
Dr Alireza Yazdani
Research Fellow
Centre for Water Science
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Name Degree Start date Research title
Jerome Dagonneau PhD 05/2009 Strategic risk appraisal tools
Daniel Skinner PhD 09/2009 Governing the unknown: the influence of

uncertainty on environmental weight-of
evidence frameworks

Craig Mauelshagen PhD 10/2009 Organisational risk culture and risk maturity
João Delgado PhD 05/2008 Innovations in qualitative exposure

assessment – applications to exotic animal
disease

Gareth Davies PhD 10/2006 Agent-based models for improved risk
regulation

Marta Payno Morant MSc 04/2009 Consequence assessment for exotic finfis
disease Incursions in England and Wales

Tekana Sukubo MSc 04/2009 Expanding the methodology for animal
disease risk assessment in the UK

Carmen Dengra MSc 04/2009 Exploring the integration of stakeholders
involvement, risk perception and risk
communication in environmental risk
assessment

Sarah Alarcon MSc 04/2009 Benchmarking the ‘responsible nanocode’

Date Event
5 March 2010 Risk and Responsibility Workshop, Department for Business, Innovation and

Skills, London
3 Feb 2010 International Disease Monitoring Workshop, Defra Global Animal Health, London
26 Jan 2010 Institute of Engineering and Technology (IET) Event, Cranfield
14 Jan 2010 Permanent Secretary visit, Risk Centre, Cranfield
2- 3 Dec 2009 Strategic Risk Appraisal Workshop, Risk Centre, Cranfield
23 - 27 Nov 2009 Environmental Risk Governance Primer, Risk Centre, Cranfield
5- 6 Nov 2009 Environment Agency Bioaerosols Workshop, Birmingham
24 Oct 2009 Milton Keynes Science Festival, Milton Keynes
14 Oct 2009 Science Advisory Council Annual Meeting, London
5 Oct 2009 Responsibility and Cost Sharing Elicitation Workshop, Defra, London
21- 25 Sept 2009 European Conference on Complex Systems, Warwick University
5 Oct 2009 Risk Pathway and Vulnerabilities Workshop, Defra, London
24 Jun 2009 Royal Academy of Engineering Soiree, Cranfield
5 Oct 2009 Risk Pathway and Vulnerabilities Workshop, Defra, London
4 Jun 2009 Chief Scientific Advisor visit, Risk Centre, Cranfield
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Publications

Refereed journal papers

Summerill, C., Webster, R.J., Smith, J. and
Pollard, S.J.T. (2010) An international
review of the challenges associated with
securing ‘buy-in’ for water safety plans
within providers of drinking water
supplies, J. Water Health 8: 387-398.

Jalba, D.I., Cromar, N.J., Pollard, S.J.T.,
Charrois, J.W., Bradshaw, R.A. and
Hrudey, S.E. (2010) Safe drinking water:
Critical components of effective
interagency relationships, Environ. Intl.
36: 51-59.

Gouldson, A., Morton, A. and Pollard
S.J.T. (2009) Better environmental
regulation: contributions from risk based
decision-making. Sci. Tot. Environ. 407:
5283-5288.

Li, J., Pollard, S., Kendall, G., Soane, E.,
and Davies, G. (2009) Optimising risk
reduction: an expected utility approach
for marginal risk reduction during
regulatory decision-making, Reliability
Engg. System Safe. 94: 1729-1734.

Deacon, L.J., Pankhurst, L.J., Liu, J.,
Drew, G.H., Hayes, E.T., Jackson, S.K.,
Longhurst, J.W.S., Longhurst, P.J.,
Pollard, S.J.T. and Tyrrel, S.F. (2009)
Endotoxin emissions from commercial
composting activities, J Environ.
Health 8:S9.

E.H. Goslan, S.W. Krasner, M. Bower, S.A.
Rocks, P. Holmes, L.S. Levy, and S.A.
Parsons. (2009) A comparison of
disinfection by-products found in
chlorinated and chloraminated drinking
waters in Scotland, Water Research
43:4698-4706.

Drew, G.H., Jordinson, G.M., Smith, M.A.
and Pollard, S.J.T. (2009) Evaluating the
quality of bioaerosol risk assessments
for compost facilities in England and
Wales, Res. Conserv. Recyl. 53: 507-512.

Njuguna J., Pena I., Zhu H., Rocks S.A.,
Blazquez M. and Desai S.A. (2009)
Opportunities and environmental health
challenges facing integration of polymer
nanocomposites: technologies for
automotive applications. Int. J. Polymers
Technol. 2: 117-126.

Wu, S., Hrudey, S.E., French, S., Bedford,
T., Soane, E. and Pollard, S. (2009) A
role for human reliability analysis in
preventing drinking water incidents and
securing safe drinking water. Wat. Res.
43: 3227-3238.

Pollard, S.J.T., Hickman, G.A.W., Irving, P.,
Hough, R.L., Gauntlett, D.M., Howson,
S., Hart, A., Gayford, P. and Gent, N.
(2008) Exposure assessment of carcase
disposal options in the event of a
notifiable exotic animal disease –
methodology and application to avian
influenza virus, Environ. Sci. Technol.
42: 3145-3154.

MacGillivray, B.H. and Pollard, S.J.T.
(2008) What can water utilities do to
improve risk management within their
business functions? An improved tool
and application of process bench-
marking, Environ. Intl. 34: 1120-1131.

Risdon, G.C., Pollard, S.J.T., Brassington,
K.J., McEwan, J.N., Paton, G., Semple,
K. and Coulon, F. (2008) Development
of an analytical procedure for weathered
hydrocarbon contaminated soils within a
UK risk-based framework, Anal. Chem.
80: 7090 -7096.

Pollard, S.J.T., Davies, G.J., Coley, F. and
Lemon, M. (2008) Better environmental
decision-making – recent progress and
future trends, Sci. Tot. Environ. 400: 20-
31 (invited).

Refereed conference
proceedings

Pollard, S.J.T. (2008) Embedding a risk
management culture. Presented at an
Environment Agency workshop on
Innovation for efficiency, January 23rd,
2008, Birmingham (invited).

Pollard, S.J.T. (2008) EPSRC project
workshop on Human reliability analysis
in the water utility sector, 9-10th January,
2008, Cranfield University (Chair).

Pollard, S.J.T. (2008) Hydrocarbon risk
assessments in context. Presented at
the BBSRC/BERR bioremediation_LINK
(BIOREM_35) dissemination event,
Melton Mowbray and Edinburgh, 5th
and 11th January 2008 (invited).

Bradshaw, R.A. and Pollard, S.J.T. (2008)
Evaluating cause-effect relationships
and impact of incidents – a learning
approach for operations and asset
management. Presented at the SCI,
RSC-WSF and IWO Water
contamination emergencies conference
– collective responsibility, 7-8th April
2008, London (invited).

Njuguna J., Pena I., Zhu H., Rocks S.A.,
Blazquez M. and Desai S.A. Integration
of polymer nanocomposites
technologies for automotive
applications: opportunities and
environmental health challenges,
Proceedings of the 3rd International
Seminar on Modern Polymeric Materials
for Environmental Applications, 2008.
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Books and book chapters

Williams, A., Temple, T., Pollard, S.J.,
Jones, R.J.A. and Ritz, K. (2009)
Environmental considerations for
common burial site selection after
pandemic events. Chapter 7. In:
Criminal and environmental soil
forensics, K. Ritz, L. Dawson and D.
Miller (eds.), Springer Science,
Dordrecht, Netherlands, ISBN 978-1-
4020-9203-9, pp. 87-101.

Bradshaw, R.A., Pollard, S.J.T., Jalba, D.I.,
Charrois, J.W., S.E. Hrudey and N.J.
Cromar (2009) Evaluating cause-effect
relationships and impact of incidents –
a learning approach for operations and
asset management. In: Water
Contamination Emergencies – Collective
Responsibility, Gray, J. and Thompson
K.C. (eds.) RSC Publishing, Special
publication 317, Cambridge, UK, ISBN
978-0-85404-172-5, pp. 82-116.

Pollard, S.J.T. (2009) Contributions to
resource and environmental risk
management, DSc Thesis, School of
Applied Sciences, Cranfield University,
Cranfield, UK, 2 vols.

Brassington K., Pollard S.J.T., Coulon F.
(2009) Weathered hydrocarbon
biotransformation: implications for
bioremediation, analysis and risk
assessment. Chapter 5. In: Handbook
of Microbiology of Hydrocarbons, Oils,
Lipids. Volume 4. Timmis K. ed.,
Springer Verlag Berlin Heidelberg, ISBN:
978-3-540-77584-3; pp 2487-2501.

S.A. Rocks, S.J. Pollard, R.A. Dorey, P.T.C.
Harrison, L.S. Levy, R.D. Handy, J.F.
Garrod and R. Owen (2009) Risk
assessment of manufactured
nanomaterials. Chapter 10. In: J. Lead,
E. Smith (eds) Environmental and
human health impacts of

nanotechnology, Wiley-Blackwell,
Chichester, UK, ISBN 978-1-4051-7634-
7, pp. 389-421.

Adhikari, S., Bayley, C., Bedford, T.,
Busby, J., Cliffe, A., Devgun, G., Eid, M.,
French, S., Keshvala, R., Pollard, S.,
Soane, E., Tracy, D., and Wu, S. (2009)
Human reliability analysis: a review and
critique. Manchester Business School.
Working Paper Series. Working Paper
No. 589, University of Manchester
Business School, Manchester, ISSN
0954-7401, 82pp. at:
www.mbs.ac.uk/research/workingpapers/.

Research, consulting and
expert reports

Coulon, F., Paton, G. and Pollard, S.J.T.
(2010) CL:AIRE research bulletin.
Bioremediation of heavy hydrocarbons –
reducing uncertainty in meeting risk-
based targets: laboratory to field scale
(PROMISE Project). CL:AIRE RB10,
January 2010, 8pp. available at
www.claire.co.uk.

Pollard, S.J.T., Bradshaw, R., Tranfield, D.,
Charrois, J.W.A., Cromar, N., Jalba, D.,
Hrudey, S.E., Abell, P. and Lloyd, R.
(2009) Developing a risk management
culture – ‘mindfulness’ in the
international water utility sector
(TC3184), Water Research Foundation,
Denver, USA, ISBN 978-1-60573-045-5,
117 pp.

Rocks S.A. (2009) Review of Endocrine
Disrupting Chemicals and mixtures
effects: A review and summary of
published literature for the period 2005 -
to date. Report for Department of
Environment, Farming and Rural Affairs.

James K., MaCadam Sproat G., and
Rocks S.A. (2009) Use of mercury in
compact fluorescent lamps: A critical

review of the February 2008 Maine
Department of Environmental Protection
“Maine Compact Fluorescent Lamp
Study”. Report for Department of
Environment, Farming and Rural Affairs.

Pollard, S.J.T. (2009) A risk-based review
of carcass disposal options in the event
of a notifiable exotic animal disease –
Addendum: revised methodology and
application, Draft 0.2, July 2009, Animal
Health, Contingency Planning Division,
Contingency Plans and Disposals
Branch, Department for Food, Environ-
ment and Rural Affairs, London, 9pp.

Parsons S.A., Goslan E.H., Rocks S.A.,
Holmes P., Levy L.S., and Krasner S.
(2009) Study into the formation of
disinfection by-products of
chloramination, potential health
implications and techniques for
minimization. Report for the Scottish
Executive.

Aitken R.J., Hankin S.M., Tran C.L., Ross
B.. Stone V. , Fernandes T.F., Donaldson
K., Duffin R., Chaudhry Q., Wilkins T.A.,
Wilkins S.A., Levy L.S. , Rocks S.A.,
and Maynard A.. (2009) EMERGNANO:
A review of completed and near
completed environment, health and
safety research on nanomaterials and
nanotechnology CB409 report for
Department of Environment, Farming
and Rural Affairs.

Drew, G.H., Deacon, L.J., Pankhurst, L.,
Pollard, S.J.T., and Tyrrel, S.F (2009)
Guidance on the evaluation of
bioaerosol risk assessments for
composting facilities. Environment
Agency internal guidance document,
Bristol, UK, 36pp. Available at
http://publications.environment-
agency.gov.uk/pdf/GEHO0809BQUO-e-
e.pdf.
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Adharkari, S., Bayley, C., Bedford, T.,
Busby, J., Cliffe, A., Devgun, G., Eid, M.,
French, S., Keshvala, R., Pollard, S.
Soane, E., Tracy, D, and Wu, S. (2008)
Human reliability analysis: a review and
critique. Final report of an EPSRC
project (EP/E017800/1) Rethinking
human reliability analysis
methodologies, Manchester Business
School, University of Manchester.

Rocks S.A., Holmes P. (2008) Overview of
research into the health effects of
manganese (2007 - 2008). Report for
the Manganese Health Research
Program by Institute of Environment and
Health, Cranfield University.

Rocks S.A., Dorey R.A., Harrison P.T.C.,
Levy L.S., Handy R.D., and Pollard S.J.T.
(2008) Risk assessment approaches for
manufactured nanomaterials CB403
report for Department of Environment,
Farming and Rural Affairs.

MSc Theses

Sukubo, T. A. MSc thesis, Encounter
Probabilities in Animal Diseases Risk
Assessment: A revised impact
assessment of an independent body for
animal health in England. Cranfield
University, 2009.

Morant M.P.. MSc thesis. Consequence
assessment for exotic fish disease
incursions in England and Wales.
Cranfield University, 2009.

Alifa C.D. MSc thesis. Exploring the
integration of stakeholders involvement,
risk perception and risk communication
in environmental risk assessment.
Cranfield University, 2009.

Alarcon S. MSc thesis. Benchmarking the
Responsible NanoCode. Cranfield
University, 2009.

Conference presentations

Schiller, F.; Prpich, G., Drew, G., Shaw, H.,
Rocks, S.A, and. Pollard, S.J.T. (2009)
Improving the risk maturity of a network,
Presented at the European Conference
on Complex Systems, 21st- 25th
September, 2009, Coventry, UK (poster
presentation).

Schiller, F.; Prpich, G., Drew, G., Shaw, H.,
Rocks, S.A, and. Pollard, S.J.T. (2009)
The Risk Centre, Presented at the
European Conference on Complex
Systems, 21st- 25th September, 2009,
Coventry, UK (poster presentation)

Davies, G., Pollard, S., Kendall, G. and
Soane, E. (2008) An investigation into
regulatory decision-making: using
automated decision makers. Presented
at the UKERC workshop – agent-based
modelling: application to energy policy,
16th January, 2008, London (poster
presentation).

Edgar, C., Smith, J., Pollard, S., Breach,
R. and Williams, T. (2008) Putting the
Bonn Charter into practice: challenges
to water suppliers. Presented at: the
IWA conference on water safety plans:
global experiences and future trends,
Lisbon, Portugal, May 12-14th, 2008
(poster presentation).

Pollard, S.J.T. (2009) Towards a risk
management culture. Presented at the
IWA Workshop “Bonn network –
application of research into practice”,
The Hague, Netherlands, 16-18
February, 2009 (invited keynote).

Pollard, S., Rocks, S. and Prpich, G.
(2010) Comparative risk appraisal:
accounting for flood risk. Presented at
the ICE/EPSRC Conference on
Flood Risk Management. Research
into Practice: Progress since the Pitt
Review, Institution of Civil Engineers,
London, 2nd February, 2010 (invited).

Li, J., Kendall, G., Pollard, S., Soane, E.,
Davies, G. and Bai, R. (2010) A decision
support approach for group decision

making under risk and uncertainty.
Proc. International Conference on
Logistics Systems and Intelligent
Management (ICLSIM 2010), 9-10 Jan
2010, Harbin, China (platform
presentation).

Pollard, S., Heath, L., Smith, G. and
Hrudey, S. (2009) Community
engagement – making it real.
Presented at Cleanup ’09, 3rd
International Contaminated Site
Remediation Conference, 27th – 30th
September, 2009, Adelaide, South
Australia (invited keynote).

Davies G.J., Kendall G., Soane E., Li J.
and S.J.T. Pollard (2009) An
investigation into regulatory decision
making using agent based simulation.
Presented at the Society for Risk
Analysis-Europe 2009 Conference,
Karlstad, Sweden, 28th June – 1st July,
2009 (presentation)

Pollard, S. (2008) Risk management in
water and wastewater utilities.
Presented at the Laboratório Nacional
de Engenharia Civil (LNEC) Advanced
short course on ‘Risk management in
civil engineering’, Lisbon, Portugal,
November 17-22, 2008 (invited).

Miscellaneous communications,
including trade press articles

Defra (2009) Day in the life – Risk
Business. Landscape. July/Aug 2009,
p.13. (a commentary on the work of the
Risk Centre Director).

Coulon F., Paton G.I, Semple K.T., and
Pollard S.J.T. (2009) Hazard appraisal
and risk assessment for soil
contaminated with weathered
hydrocarbons. In: CRC Care 2009, 5th
International Workshop on Chemical
Bioavailability in the Environment,
Workshop Programme and Proceedings,
CRC for Contamination Assessment
and Remediation of the Environment,
Adelaide, Australia, Paper B14: 26-27.
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Taught courses

Cranfield University taught courses
Cranfield University is a wholly postgraduate university with a global reputation for teaching and research, industrial-scale
facilities and superior links with industry. Our mission to transform knowledge into ingenious solutions in science, technology
and management places us at the forefront of some of the world’s most practical, cutting-edge projects. Our passion for the
areas of expertise we operate in - aerospace, automotive, defence, energy, environment, healthcare, management,
manufacturing and security – makes us uniquely placed for both students and corporate partners alike. We offer an extensive
range of full and part-time Masters-level courses and research opportunities in each of our five schools (Applied Sciences,
Defence and Security, Engineering, Health, and Management).

The School of Applied Sciences operates across the key themes of materials, manufacturing, natural resources and
sustainable systems, with a focus on fundamental research and its application to industry and society. Current Masters-level
courses within the school include:

• Advanced Materials
• Agricultural and Environmental Engineering
• Cost Engineering
• Design and Innovation for Sustainability
• Economics for Natural Resource and Environmental Management
• Engineering and Management of Manufacturing Systems
• Enterprise System Implementation
• Environmental Diagnostics
• Environmental Management for Business
• Geographical Information Management
• Global Product Development and Management
• Innovation and Creativity in Industry
• Knowledge Management for Innovation
• Land and Water Management
• Land Management

– Ecological Conservation
– Land Reclamation and Restoration
– Natural Resource Management
– Soil Management

• Management and Information Systems
• Manufacturing Consultancy

For more information relating to masters level degrees or short courses within the School of Applied Sciences, please visit
www.cranfield.ac.uk/sas.

• Offshore and Ocean Technology
– Offshore Materials Engineering
– Offshore Renewable Energy
– Pipeline Engineering
– Risk Management
– Subsea Engineering

• Operations Excellence
• Microsystems and Nanotechnology
• Motorsport Engineering and Management
• Sports Surface Technology
• Ultra Precision Technologies
• Waste and Resource Management
• Water and Wastewater Engineering
• Water Management

– Advanced Irrigation
– Community Water Supply
– Environmental Water Management
– Water and Society

• Water Processes
• Welding Engineering
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