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Overview
About BioSS
BioSS specialises in the development and application of the quantitative methods needed to
enhance scientific understanding and impact. We are recognised internationally for our work
at the interface between the mathematically-based sciences and a wide span of applied
sciences covering agriculture and the rural economy, the environment, food and health. The
direct benefits to funders and collaborators are extended, through knowledge exchange and
translational activities, to wider benefits for government, industry and society as a whole.

Strategic directions
We will enhance our existing capabilities by making demonstrable progress during 2017-21 in
five strategic directions, stated below. In doing so, we will build on our strengths and
achievements and so deliver fully on past and future investments from our multiple
stakeholders, in particular our principal funder, the Scottish Government.
Using quantitative methods to enhance scientific understanding and impact
We will use our expertise in quantitative methodologies combined with our close
interactions with scientists from a wide range of organisations and disciplines to
improve both the process of knowledge discovery and the impact of scientific
understanding.
Developing improved quantitative methodologies
We will identify and address emerging challenges in our application areas that require
innovative development of quantitative methods to enable increased scientific
understanding and impact.
Engaging proactively in knowledge exchange
We will increase the extent and effectiveness of our engagement in knowledge
exchange activities, leading to a greater understanding of the importance of the roles
played by quantitative methods in general and by the work of BioSS in particular.
Realising the potential of our people
We will foster a dynamic and creative working environment in which people feel
empowered to work flexibly together, both internally and with external parties.
Ensuring financial sustainability
We will capitalise on existing partnerships and establish new relationships to broaden
the funding base from both public and private sectors on which BioSS draws, in a
manner that develops our intellectual capital as well as building our financial resilience.

About our 2017-21 Corporate Plan
The remainder of this Corporate Plan explains the context in which BioSS operates, the
background to these strategic directions and the processes by which they will be achieved.

Introduction: BioSS today
The need for quantitative methodologies to enable scientific discovery and impact has never
been so great. Through its distinctive blend of quantitative expertise, spanning the disciplines
of statistics, mathematical and computational biology, allied with an understanding of current
challenges in and requirements of the broad areas of agriculture, the environment, food and
health, Biomathematics and Statistics Scotland (BioSS) is uniquely well-placed to enhance
the creation and impact of scientific knowledge.
The BioSS vision statement is: "to improve science & society through an
understanding of variation, uncertainty and risk".
The BioSS mission statement is: “to develop and apply quantitative methodologies
with a rigorous mathematical and statistical basis.”
BioSS has an international reputation for working at the interface between the
mathematically-based and applied sciences. Recent independent science quality reviews have
described it as being “an already excellent organisation” demonstrating “innovative and well
considered use of modern model building approaches and associated computational tools.”
There is a strong corporate ethos in BioSS, through which staff at different sites combine to
form a shared intellectual capability which has few parallels elsewhere in the world. This
sense of shared purpose is expressed in a set of core values which are emergent properties of
how staff think and work.
The BioSS core values are:
to be experts at our work;
to be good collaborators;
to support each other;
to continually improve.
BioSS receives funding from a wide range of sources in the public and private sectors. Our
principal, and originally sole, source of funding is the Scottish Government's Rural and
Environment Science and Analytical Services Division (RESAS), for which BioSS is one of a
group of Main Research Providers (MRPs) jointly playing a leading role in delivering a
portfolio of strategic research and translational activities in rural affairs, food and the
environment. BioSS staff are based at, or visit regularly, each of these MRPs to ensure close
interaction with their scientists.
Within the family of RESAS’ Main Research Providers, the role of BioSS is:
to deliver high-quality advice, collaboration, training and research in
statistics, mathematical modelling and bioinformatics to underpin the
current and future strategic research required to support the Scottish
Government’s rural affairs, food and environment portfolio.
Although formally a part of the James Hutton Institute, BioSS interacts scientifically with
external organisations as if it were independent. This perceived independence is central to the
success of BioSS in such a wide field of operation: it is enshrined in recognition of the James
Hutton Institute acting as “guardian” of the BioSS for its key stakeholders, and in
membership of the BioSS Strategic Planning Group with representation from all MRPs,
SASA (Science and Advice for Scottish Agriculture) and RESAS.

Introduction: evolution of BioSS and our operating environment
Since its inception as the Scottish Agricultural Statistics Service in 1987, BioSS has
experienced many changes in its disciplinary and institutional environments. By embracing
these changes, and by developing new skill sets to capitalise on the associated opportunities,
BioSS has evolved to remain at the forefront of scientific endeavour, achievement and impact.
Recognition of the benefits of more closely managed interactions between the scientific
research community with other sectors of society has led to an increasing focus on
knowledge exchange. This has resulted in a greater level of co-construction of
projects, during which the interests of a wider range of beneficiaries are integrated at the
design stage with the capabilities of researchers to enhance the relevance and impact of
outputs and outcomes.
The scope of subject matter has expanded greatly: environmental science now involves
large-scale observational studies, requiring modelling and analysis of processes and
their drivers that vary in space and time; whilst molecular biology spans the genetic
code of individuals (genomics), the single nucleotide polymorphisms and epigenetic
variations by which individuals differ, and descriptions of the genetic make-up of mixed
populations (meta-genomics).
Remarkable technological advances in data capture, storage and processing power have
taken us from a position in which the vast majority of records were taken by hand using
analogue measuring devices to a digital world characterised by automated
instrumentation, with data being collected at an ever increasing rate and analysed using
distributed processing power.
Far-reaching advances in methods for data analysis now enable statistically rigorous
inference to be made from correlated data in a much broader range of settings, including
the integration of information from different types of noisy and incomplete data using
Bayesian hierarchical models, and even learning about parameters in models for which
the full likelihood of any particular data set cannot readily be calculated.
The disciplinary base of BioSS staff has spread from being strongly focussed on
statistical analysis using empirical models to increased levels of expertise in a range of
other quantitative disciplines including mathematical modelling, bioinformatics,
computational biology and socio-economics.
The explosive growth of the internet has extended our ability to communicate with
wider audiences, sharing information about our work and capabilities as well as sharing
information about methodologies and associated code with our scientific peers
elsewhere in the world.

Introduction: the elements of our Corporate Plan
This Corporate Plan is structured into the following sections, each containing a description of
the context in which we operate, the strategic directions we will pursue and how these will be
achieved:
 Using quantitative methods to enhance scientific understanding and impact;
 Developing improved quantitative methodologies;
 Engaging proactively in knowledge exchange;
 Realising the potential of our people;
 Ensuring financial sustainability.

Using quantitative methods to enhance scientific understanding
and impact
Context
Quantitative methods are integral to the process of knowledge discovery in modern science
and to the conversion of scientific knowledge into societal benefits. Through their wide
expertise in the quantitative methods relevant to particular application areas, BioSS staff are
able to aid in the development of scientific understanding and enhance the information that
can validly be extracted from data sets, placing rigorously defined bounds on the quality of
information extracted. Effective engagement in our principal application areas of agriculture,
the environment, food and health requires the integration of expertise from multiple scientific
disciplines. The benefits of regular contact between BioSS staff and their collaborators are
manifold, ranging from the ability to influence design and analysis tasks undertaken by our
collaborators in short informal meetings through to the ability to gain an understanding of the
unstated, underlying quantitative issues relevant to the work of our collaborators and to the
organisations that fund work in their area of expertise. Given the geographical spread of the
RESAS-funded institutions with which BioSS works most closely, BioSS will retain its
geographically distributed staffing structure to ensure close contact with scientists from these
other disciplines.

Strategic directions 2017-21
We will use our expertise in quantitative methodologies combined with our close interactions
with scientists from a wide range of organisations and disciplines to improve both the process
of knowledge discovery and the impact of scientific understanding.
This will be achieved by:


encouraging the adoption of new quantitative methodologies to extract a more
complete picture of the evidence in any given data set and the associated uncertainties;



building an understanding of quantitative methods relevant to areas of growing
importance to our collaborators and funders, developing collaborative projects in these
areas and building reputations necessary to attract new work in these areas;



collaborating in scientific projects that generate new knowledge, from conception to
communication and use, with allocation of activities between BioSS staff and their
collaborators according to ability and availability;



evolving our working relationships with staff in funding bodies and collaborating
organisations, both at individual and at institutional levels, to work effectively
together to convert scientific knowledge into outputs and outcomes;



developing the levels of understanding of, and ability to implement, standard
quantitative tasks in the scientific community through training courses and workshops,
enabling BioSS staff to spend as much time as possible on higher-level activities and
for the benefits of this work to be appreciated;



promoting an understanding of the breadth of capability in BioSS amongst existing
and potential new collaborating and funding organisations, to enable BioSS staff to
contribute their technical expertise as effectively as possible.

Developing improved quantitative methodologies
Context
The quantitative methods which underpin the creation and application of scientific knowledge
are in a constant state of development, driven by and enabling new lines of scientific thinking
and new uses for this knowledge. Motivated by generic issues encountered in our application
areas, BioSS staff contribute to and capitalise on these advances in the quantitative sciences.
Many of these advances relate to increases in data availability and the increase in computer
power that has made simulation-based inference a practical tool, but others use knowledge of
underpinning mathematics to reduce extensive computational burdens to manageable tasks.
The close relationship between the needs of our application areas and the quantitative
methodologies that we work on gives BioSS a distinctive profile in the quantitative research
community, ensuring the additional capabilities of improved quantitative methodologies are
quickly translated back to the benefit of the motivating applications and keeping BioSS staff
at the forefront of their areas of work.

Strategic directions 2017-2021
We will identify and address emerging challenges in our application areas that require
innovative development of quantitative methods to enable increased scientific understanding
and impact.
This will be achieved by:


undertaking excellent methodological research that develops and adapts state-of-theart modelling and analysis techniques to enhance scientific understanding and improve
the inferences that can be made from data about important issues arising in our
application areas;



identifying and exploiting opportunities to address these needs through inclusion of
methodological components in funding applications, either on calls which are
explicitly methodological or in large funding applications on topics which are
primarily application-focussed;



continuing to develop capability in the generic quantitative skills which are
underpinning improvements in methodologies across the quantitative sciences, such as
simulation-based inference using Markov chain Monte Carlo methods, Gaussian
process models, and methods for reducing the computational constraints posed by big
data sets;



identifying ‘grand challenges’ which are arising in multiple application areas, and
creating topic groups to pool time and expertise across funding streams to address
important areas of mutual concern;



increasing collaborations with key external groups and individuals, through joint
appointments, shared management of staff undertaking funded project work, and
pooling expertise to advance areas of shared interest;



expanding our current cohort of co-supervised PhD students, thereby increasing our
capacity to undertake methodological research and helping to grow the next
generation of quantitative researchers.

Engaging proactively in knowledge exchange
Context
Two-way knowledge exchange has become seen as the most effective way for the scientific
community to engage with, and impact upon, government, industry and society as a whole.
With their in-depth knowledge of the benefits and limitations of modern quantitative
methodologies, BioSS staff have a distinctive role to play in such knowledge exchange
activities, whilst themselves benefiting from hearing directly the aspirations and concerns of
intended beneficiaries of their work. There has been a welcome increase recently in the
frequency of direct engagement with non-scientific audiences, particularly policymakers and
the general public. This increase has arisen in part through BioSS participation in the Scottish
Government’s Centres of Expertise, created specifically to improve links between science and
policy, and direct involvement will continue to grow as the Centre for Knowledge Exchange
and Impact establishes itself as an interface for scientists funded by RESAS’s portfolio of
research in rural affairs, food and the environment. BioSS has also put increasing effort into
exploiting opportunities for knowledge exchange arising from social media and involvement
in projects with a high public profile.

Strategic directions 2017-2021
We will increase the extent and effectiveness of our engagement in knowledge exchange
activities, leading to a greater understanding of the importance of the role played by
quantitative methods in general and by the work of BioSS in particular.
This will be achieved by:


creating and capitalising on opportunities to build up our level of dialogue with
external audiences, promoting the benefits of quantitative methodologies and learning
how to adapt these methods and the presentation of results to maximise impact;



shaping and participating in KE activities in partnership with our principal
collaborators through the RESAS-funded Centre for Knowledge Exchange and Impact
and Centres of Expertise;



leading the Forum for Quantitative Science as a mechanism for professional
development and networking amongst Scottish Government and associated delivery
agency staff, alongside researchers in the MRPs;



engaging with collaborating organisations in the preparation of publicity materials
announcing project outputs and outcomes to ensure appropriate mention is made of
quantitative issues and the contribution made by BioSS;



engendering a broad understanding of the quantitative issues underpinning the
collection, analysis and interpretation of scientific evidence by participating at events
and in the construction of promotional material to at a level that is appropriate for the
intended audience;



promoting the central role our quantitative expertise plays in the discovery and impact
of scientific research by using our external website and social media presence to
portray the range of activities that BioSS undertakes.

Realising the potential of our people
Context
The ability of BioSS to continue to make distinctive and meaningful contributions to
scientific discovery and impact rests on the cohesion, commitment and capabilities of its staff
and students. Organisation is overseen by the Director and the BioSS Management Group
(BMG), which brings together senior staff with defined areas of responsibility, supported by
the BioSS Co-ordination Group which meets fortnightly. BioSS General Meetings are held
three times per year, involving technical talks and also workshop discussions on emerging
organisational issues. These workshop discussions, participation in other settings such as
long-term Working Groups and short-term Topic Groups, enable staff to contribute to
collective thinking and hence to engender a sense of ownership of BioSS development.
BioSS is proud both to have received a Silver Award from Investors In People in recognition
of the way it manages and develops its people and to have received Silver accreditation for
the Healthy Working Lives initiative for its attention to the wellbeing of its people.
All of our scientific activities are underpinned by excellent IT facilities. Provision of IT
equipment for personal use is augmented by access both to shared servers and to computer
clusters, thereby reducing the computational demands on desktop machines. BioSS has
invested substantially during the lifetime of the previous Corporate Plan to enable faster data
transfer and to enable the use of new processing technologies, and will continue to do so.

Strategic directions 2017-2021
We will foster a dynamic and creative working environment in which people feel empowered
to work flexibly together, both internally and with external parties.
This will be achieved by:


supporting the individual development needs of all our people, allocating 10% of
working time for all staff to professional development, and identifying associated
developmental objectives on an annual basis;



identifying and overcoming any constraints that may appear to be imposed by
administrative, geographical or organisational boundaries;



continuing the development of our IT systems, enabling scientific excellence by
providing access to the latest advances in computational technologies and enabling
administrative efficiency through streamlined processes which make collated data
widely available;



encouraging the open exchange of expertise for the benefit of all, including sharing
technical knowledge, understanding of application areas, and best practice in
communication skills;



improving our processes for recognising achievements by individuals or by groups of
people, acknowledging and celebrating these achievements and the benefits brought to
those involved and to BioSS more widely in an appropriate manner;



devising an operational model which ensures that all staff benefit from the same
developmental opportunities regardless of the nature of and funding source of the
work they undertake.

Ensuring financial sustainability
Context
BioSS was established by the fore-runner of the Scottish Government’s Rural and
Environment Science and Analytical Services Division (RESAS), and RESAS remains the
largest funder of BioSS activity. Substantial additional funding for BioSS is secured each
year from a wide range of sources from the public and private sectors, both national and
international. In recognition of the growing pressure on public funding of science, BioSS has
been developing an income generation strategy to enable growth in the value of its external
revenue. It is essential that this be done carefully, with a focus on work that is technically
advanced or has a high impact, thus being compatible with our broader strategic vision of
enhancing the research capability and intellectual capital of BioSS. Although the challenging
funding environment at the start of the period covered by this Corporate Plan is likely to
continue, the increasing demand for the quantitative skills BioSS staff are able to provide
places us in a particularly strong position to secure additional sources of revenue, thereby
maintaining our current level of income and hence our current size.

Strategic directions 2017-2021
We will capitalise on existing partnerships and establish new relationships to broaden the
funding base from both public and private sectors on which BioSS draws in a manner that
develops our intellectual capital as well as building our financial resilience.
This will be achieved by:


adopting and implementing an income generation strategy, with pro-active
engagement by all staff, to achieve growth in external income by undertaking work
which is compatible with our focus as a research organisation;



working closely with existing partner organisations (particularly the MRPs and
SASA), using established expertise and working relationships to gain a competitive
advantage in funding applications;



developing new, long-lasting, partnership arrangements with research organisations
and private sector companies which seek to benefit from sustained expert guidance
and high-level analysis, in Scotland, the rest of the UK and overseas;



enhancing mutual understanding and respect between BioSS and our existing funders
to ensure the issues they seek to resolve are well-understood and the benefits of the
expertise BioSS can offer is fully appreciated;



developing an understanding of potential new markets and income streams by
undertaking systematic horizon scanning of future funding opportunities and building
the capabilities required to secure revenue from these;



focusing effort towards funding applications that will build our research capabilities or
have a high impact and away from funding applications requiring low-level, repetitive
work that addresses one-off challenges.

