NERC/ERFF SKILLS NEEDS REVIEW CONSULTATION 

RESPONSE FORM AND DRAFT SKILLS FRAMEWORK

Return completed form to (skillsreview@nerc.ac.uk) by Friday 8 January 2010

Please complete all three sections of this response form ie Section 1 – the registration questions; Section 2 – your additions to the draft Skills Framework; and Section 3 – the supplementary questions.  Before starting, please read the short consultation paper at: http://www.nerc.ac.uk/funding/news/documents/skills-review-consultation.pdf.  We estimate that it will take about an hour of your time to make your response and hope that you will agree that it is time well spent.
SECTION 1:  REGISTRATION QUESTIONS 

These questions will help ensure that we consider your response in the right context.

	A.
	Your Name and E-mail address
	Insert below
Dr Michael Dobson

mdobson@fba.org.uk

	B.
	Are you responding as an individual or on behalf of a group eg a research group, an academic institution, a government department or a commercial organisation? 
	Mark appropriate box

Individual

Group

(


	C.
	If you are responding on behalf of a group or organisation, please provide its title (in full) and details of your authority to respond on its behalf.


	Title of 

Organisation

Insert here

Society of Biology
Your authority to respond on its behalf

Insert here

Director of Affiliated Society (Freshwater Biological Association) – nominated by Society of Biology 


	D.
	The review is considering the postgraduate skills required for three main parts of the Environmental Sciences Sector.  Which of the three do you consider your response to be mainly from?


	Mark appropriate box

Environmental Sciences Research Base

(
Public Sector Body with significant remit to address environmental issues

Major Industrial/ Commercial Organisation with significant environmental remit

Other - Please specify below



	E.
	How would you describe the general area of expertise/interest that you represent?


	Learned society, representing individuals and organisations involved in all aspects of biology

	F.
	Are you happy for your name to be included on a published list of consultation respondees?
	Delete as appropriate


YES


SECTION 2: DRAFT SKILLS FRAMEWORK
Please add your views on skills needs to the draft Skills Framework below.  Initially, please look carefully at the brief guidance notes which follow.  (Further background information on the Skills Framework is in the consultation paper at http://www.nerc.ac.uk/funding/news/documents/skills-review-consultation.pdf)
Guidance for adding your views to the Framework

To make your input, you are advised to follow the steps below:

1. Look initially at the table of drivers influencing the environmental sciences sector – this table follows these notes. For each driver, there is a description, a summary of related key words/prompts, and associated NERC themes/research council programmes.  The drivers are important because they form the starting point for the Framework and act as a prompt for identifying the challenges facing the sector.
2. Then, please go to the draft Skills Framework. Familiarise yourself with the structure and content focussing your attention on those drivers that fall within your area of expertise or are of particular interest to you.  It would also be useful, at this stage, to bear in mind the five supplementary questions.  For instance, they include the opportunity to challenge aspects of the Framework you disagree with.

3. Next, in the context of your particular expertise and interest, please identify challenges, resulting from the drivers, which the environmental sciences sector will face over the next decade and beyond.  As mentioned above, the table of drivers should help with this process.  Please identify challenges where you are able to identify the capabilities and skills which will be required of employees.  Note that the ones you choose may be ones which already appear in the framework or they may be new ones that you have identified yourself.  As with the drivers, there may be overlap between challenges.  All your challenges may relate to a single driver or they may relate to more than one.  

4. Now, for each of your challenges, please consider the knowledge and skills which will be required to deal with it.  This should be in terms of the:

a. knowledge (subject area or discipline) an individual needs prior to starting their postgraduate training or development, 
b. general postgraduate research or other capabilities a person requires.  Please note that we wish to identify the full range of capabilities required by the environmental science sector eg economics or engineering alongside traditional environmental sciences,

c. specific postgraduate skills required of individuals, and, lastly

d. the type or mode of training/ development which would be most appropriate to deliver the required postgraduate capabilities and skills.  (This is an opportunity to consider options beyond the more commonly-funded approaches). 

5. Now you are ready to add your responses to the Framework.  Please note that we ask you to input your views in a row designated as “blank row for your input”.  Such a row has been provided immediately under each of the drivers in the Framework.  All your additions may be related to the same driver, in which case please add more blank rows to the table, or can be related to different drivers.  (To add more rows, place the cursor to the right of the end of the previous row and press return.)  Once you have added your input, please go to the supplementary questions.
Drivers Influencing the Environmental Sciences Sector

This table shows the high-level drivers influencing the environmental sciences sector.  They are based on earlier horizon scanning work by NERC and ERFF and have been agreed by the Skills Needs Review Project Board.  As noted previously, they are important because they provide the context for the draft Skills Framework and act as a useful prompt for identifying challenges to the sector.

	DRIVER
	DESCRIPTION
	KEY-WORDS/PROMPTS
	ASSOCIATED NERC THEMES AND RESEARCH COUNCIL PROGRAMMES:

	Climate change
	Uncertainty regarding the future rate, type and eventual magnitude of change.
	Converging technologies, nanotechnology, biotechnology, information technology, transportation, e-science, low carbon living.
	Climate Systems; SUNR; LWEC; joint climate research programme; OCEANS2025; Polluted Troposphere; Quantifying Uncertainty; RAPID (-WATCH); Increased Regulation.

	Sustainable use of natural resources
	Living within the earth’s limits - the natural world provides resources that are vital for human life which we need to use sustainably.
	Energy Security, Water Security, Food Security, Fossil Fuels, Minerals, Metals, Air, Soil, Biological Resources, Biofuels.  
	Sustainable Use of Natural Resources; Biodiversity; LWEC, Global Uncertainties, Energy, Changing Water Cycle, FREE, Oceans2025; Virtual Observatory.

	Changing technologies
	Technology will play an essential role in enabling solutions to, as well as potentially creating new, environmental challenges.
	Converging technologies, nanotechnology, biotechnology, information technology, transportation, e-science.
	Technologies; Environment, Pollution and Human Health; Digital Economy; Nanoscience; E-Science; Post Genomics and Proteomics.

	Changing ecosystems
	Improved understanding of potential effects of global change on ecosystems, as well as the feedbacks from ecosystems to global change processes.
	Oceans, Biodiversity, Soils, Species Extinction, Resilience, material and energy fluxes and transformations, structure, complexity, function.  
	LWEC; Biodiversity; Ecosystem Services and Poverty Alleviation

Oceans2025; Post Genomics and Proteomics; Taxonomy & Systematics.

	Societal change
	Change in social structure: the nature, the social institutions, the social behaviour or the social relations of society.
	Population growth, population movement, increased urbanisation, cities and the environment
	Natural hazards; LWEC; Ageing; Urban Atmospheric Science; Environment, Pollution & Human Health.

	Economic-political change
	Changing economic and political systems.
	Emerging economies, global terrorism, valuing the environment, global uncertainties, increased regulation, globalisation.
	Technologies; Sustainable Use of Natural Resources; Global Uncertainties.

	Earth system science and natural hazards
	Understanding earth as a complex, interconnected system.  Reducing casualties and economic losses caused by natural hazards.
	Oceans, deep earth, permafrost, freshwater systems, atmosphere, flooding, tectonics, storms, droughts.
	Earth System Science; Natural Hazards; FREE; APPRAISE; Methane Network; Oceans2025; QUEST; IODP; Changing Water Cycle.  

	Environment and health
	The interaction between the environment and human, animal and plant health.
	Zoonoses, pathogens, environmental risk factors, causal pathways, nanoscience, radioactivity, pollutants.
	Environment, Pollution and Human Health; Biodiversity; Environment and Human Health; Environmental Nanoscience Initiative.


NERC/ERFF SKILLS NEEDS REVIEW

DRAFT SKILLS FRAMEWORK

Before adding your input to the draft Skills Framework, please read the guidance above.  Insert your views, based on your particular expertise and interest, in the designated row immediately under each driver.  This row is marked “blank row for your input”.  If you want to add more than one challenge under a particular driver, you can add ones by placing the cursor to the right of the end of the previous row and pressing return.  Please ensure that all your challenges are inserted under the correct driver.  When you have completed your input, please remember to go to Section 3 – the Supplementary Questions.

Options for Column 5 

Choose ONE only of  CPD (on-going); Doctoral (PhD); Intense (less than 1 week); Masters; Mentoring; Short-course; Work experience/placement; Other (please specify)
	DRIVER 1: CLIMATE CHANGE

	1. Challenge

Identify challenges facing the environmental sciences sector as a result of climate change.  (These may already be on the Framework or they may be new ones)
	2. Knowledge requirements

Describe the knowledge(subject or discipline) an individual requires prior to starting their postgraduate training and/or development 
	3. Research or Other Capability (ies)

Identify the general postgraduate research or other capability which will be required of an individual to meet the specified challenge.  Use columns B and C  if you consider that more than one capability is essential 
	4. Specific Skills 

Describe the specific postgraduate

skills needed to address your specified challenge
	5. Postgraduate Training/ Development 
Select the single most appropriate option from those listed above to deliver the capability/ skills you identify 
	6. Are there currently enough people being trained in the UK with the specified postgraduate capabilities and skills?

If not, please provide details/evidence

	
	
	A
	B
	C
	
	
	

	Predicting the impacts of  climate change on species distributions and ecosystem composition 


	Biology or environmental science,

Numerate graduate
	Physiological ecology
	Species interactions
	
	Experimental design, predictive modelling
	Doctoral (PhD)
	

	Predicting the impacts of  climate change on production of harvested resources: e.g. crops, fisheries 


	Biology or environmental science,

Numerate graduate
	Harvesting models
	Climate models
	
	Patterns in human consumption, predictive modelling
	Doctoral (PhD)
	

	Predicting impacts of climate change on natural ecosystems


	Numerate graduate 
	Ecology
	Natural variability
	
	Experimental design, predictive modelling
	Doctoral (PhD)
	No. Identified as a key research requirement in documents produced by NERC, Natural England, Environment Agency, etc.

	1
	Improving local and regional climate prediction (decadal scale)
	Physical Sciences Graduate or equivalent experience.
	improve model representation of aerosols and composition
	
	
	chemistry and climate modelling interface
	CPD (on-going)


	

	2
	As above
	Physical Sciences Graduate or equivalent experience.
	exploit observations to test Earth system models
	
	
	skills at the interface of observational data and modelling
	CPD (on-going)


	

	3
	As above
	Science Graduate or equivalent experience
	translate science into adaptation strategies
	
	
	science into policy
	CPD (on-going)


	

	4
	Improvement of predictions of global climate change (centennial timescale)
	Physical Sciences Graduate or equivalent experience.
	represent Earth system feedbacks
	
	
	skills at the interface of Earth System Science and climate modelling
	CPD (on-going)


	

	5
	As above
	Engineering or a physical science or related discipline degree or equivalent experience.  
	exploit observations to test Earth system models
	
	
	skills at the interface of observational data and modelling 
	CPD (on-going)


	

	6
	As above
	Engineering or a physical science or related discipline degree or equivalent experience.
	translate science into mitigation strategies
	
	
	science into policy
	CPD (on-going)


	

	7
	As above
	Engineering or a physical science or related discipline degree or equivalent experience.
	Developing vegetation models for earth system science models
	Knowledge of climate and biogeochemistry modelling
	Earth system science
	Transferring ecological ideas into global practice
	CPD (on-going)


	

	8
	Dealing with uncertainty
	Numerate graduate – mathematics, statistics or related discipline degree or equivalent experience.  
	Climate systems
	
	
	Uncertainty modelling.
	Masters
	

	9
	Moving to a low carbon economy
	Science graduates
	Strategic business planning
	
	
	financial investment modelling and management
	Masters
	

	10
	As above
	Science graduates
	Sustainable procurement
	Performance reporting
	Cost benefit analysis
	Whole life costing and carbon accounting
	Master
	


	DRIVER 2: SUSTAINABLE USE OF NATURAL RESOURCES

	1. Challenge

Identify challenges facing the environmental sciences sector as a result of the sustainable use of natural resources.  (These may already be on the Framework or they may be new ones)
	2. Knowledge requirements

Describe the knowledge(subject or discipline) an individual requires prior to starting their postgraduate training and/or development 
	3. Research or Other Capability (ies)

Identify the general postgraduate research or other capability which will be required of an individual to meet the specified challenge.  Use columns B and C  if you consider that more than one capability is essential 
	4. Specific Skills 

Describe the specific postgraduate

skills needed to address your specified challenge
	5. Postgraduate Training/ Development 
Select the single most appropriate option from those listed above to deliver the capability/ skills you identify
	6. Are there currently enough people being trained in the UK with the specified postgraduate capabilities and skills?

If not, please provide details/evidence

	
	
	A
	B
	C
	
	
	

	Developing models for sustainable harvest: e.g. crops, fisheries 


	Biology or environmental science,

Numerate graduate
	Modelling
	Socio-economic drivers of human consumption
	
	Patterns in human consumption, predictive modelling
	Doctoral (PhD)
	

	11
	Changing Water Cycle
	Knowledge of climate and hydrological systems
	Analysis of large ensembles of climate hydrological model outputs
	Climate and hydrological modelling
	
	Data base manipulation
	Doctoral (PhD)


	

	12
	As Above
	Knowledge of climate and hydrological systems
	Analysis of large ensembles of climate hydrological model outputs
	Climate and hydrological modelling
	
	Spatial statistics
	CPD (on-going)


	

	13
	As above
	Numerate, computing, climate and hydrological systems.
	Data/model assimilation
	Climate modelling
	Understanding observational data
	Advanced statistical techniques
	CPD (on-going)


	

	14
	Energy Security: Radioactive waste disposal
	Engineering graduate or related discipline or experience.  
	Deep geology engineering properties of rocks
	
	
	High pressure experimental geoscientists.
	Doctoral (PhD)


	

	15
	As above
	Numerate graduate – strong mathematical/ statistics ability- or equivalent experience.
	Fluid flow in reservoirs
	
	
	Fluid flow modelling.
	Doctoral (PhD)


	

	16
	As above
	Numerate graduate – strong mathematical/ statistics ability- or equivalent experience.
	Predicting flow paths in response to climate change, uplift and tectonics.
	
	
	Fluid flow and numerical modelling.
	Doctoral (PhD)


	

	17
	As above
	Numerate graduate – strong mathematical/ statistics ability- or equivalent experience.
	Behaviour of deformation in damage zone around repository openings
	
	
	Pertological and fracture modelling
	Doctoral (PhD)


	

	18
	Energy Security: Carbon Capture and Storage
	Understanding of Carbon Capture and Storage
	Regulation of Carbon Dioxide Storage
	
	
	Translating Science to Policy
	Short-course


	

	19
	Global Security of Supply
	Economics or Energy.
	Understanding global economics and politics, including vulnerability.
	
	
	Energy and Resource Economics.  
	Masters


	

	20
	Managing Radioactive Waste Safely
	Numerate graduate – strong mathematical/ statistics ability- or equivalent experience.
	geological storage (geological disposal of nuclear waste)
	interim storage
	
	
	Masters


	

	21
	As above
	Numerate graduate – strong mathematical/ statistics ability- or equivalent experience.
	Hydrogeology
	Nuclear industry/engineering
	
	numerical modelling
	Masters


	

	22
	As above
	Numerate graduate – strong mathematical/ statistics ability- or equivalent experience.
	Geophysics
	Nuclear industry/engineering
	
	numerical modelling
	Masters


	

	23
	As above
	Numerate graduate – strong mathematical/ statistics ability- or equivalent experience.
	Geo-engineering
	Nuclear industry/engineering
	
	
	Masters 
	

	24
	As above
	Understanding or experience of Nuclear industry/engineering.  
	coupled Thermal-Hydrological-Chemical-Mechanical processes
	
	
	
	Doctoral (PhD)
	

	25
	As above
	Understanding or experience of Nuclear industry/engineering.
	Experience in underground R&D (URLs)
	
	
	
	Doctoral (PhD)
	


	DRIVER 3: CHANGING TECHNOLOGIES

	1. Challenge

Identify challenges facing the environmental sciences sector as a result of changing technologies.  (These may already be on the Framework or they may be new ones)
	2. Knowledge requirements

Describe the knowledge(subject or discipline) an individual requires prior to starting their postgraduate training and/or development 
	3. Research or Other Capability (ies)

Identify the general postgraduate research or other capability which will be required of an individual to meet the specified challenge.  Use columns B and C  if you consider that more than one capability is essential 
	4. Specific Skills 

Describe the specific postgraduate

skills needed to address your specified challenge
	5. Postgraduate Training/ Development 
Select the single most appropriate option from those listed above to deliver the capability/ skills you identify
	6. Are there currently enough people being trained in the UK with the specified postgraduate capabilities and skills?

If not, please provide details/evidence

	
	
	A
	B
	C
	
	
	

	Understanding impacts of low carbon technologies - Effects of wind farm construction in uplands on soil degradation and carbon release
	Soil ecology
	Ecology
	Soil science
	
	Soil biogeochemistry 
	Masters
	

	26
	Developing new observations for Earth System science
	Technical/sensors
	Assessing new sensors e.g. for flux measurements and measures of chemical stores.  
	Instrument logging and networking.
	Environmental science needs
	Electronics, signal processing and data basing.
	CPD (on-going)


	

	27
	As above
	Radiation radiative transfer physics
	Assessing new satellite sensors.
	New and emerging satellites knowledge.
	
	Data manipulation
	Doctoral (PhD)
	

	28
	Environmental data collection.
	Chemistry, electronics, systems engineering
	In-situ chemical/gas metrology (sensors)
	
	
	Multidisciplinary systems design, analytical chemistry, optics, fludics, micro systems, manufacture, actuation, electronics, 
	Doctoral (PhD)
	

	29
	As above
	Numerate graduate – strong mathematical/ statistics ability- or equivalent experience.
	In-situ biological metrology (sensors)
	Biochemistry/microbiology  - molecular biology and biophysical analysis
	Electronics/systems engineering
	Multidisciplinary systems design, analytical chemistry, optics, fludics, micro systems, manufacture, actuation, electronics,
	Doctoral (PhD)
	

	30
	Development of Instruments and Platforms (UAVa, submersibles etc.)
	Electronics Engineering
	Instrument technologies
	
	
	Analogue electronics and sampling theories and techniques.  
	Short-course


	

	31
	Translating lab prototypes to field instruments.
	Mechanical and electrical engineering.
	Instrument technologies
	
	
	Migrating prototypes to meet environmental operating conditions.  
	Short-course


	

	32
	Understanding the physics/chemistry of sensors
	Physics or electronics.
	Instrument technologies
	
	
	Best choice of sensors and optimising performance for environmental conditions.
	Short-course


	

	33
	Application of developing Technologies
	Physics or engineering
	Environmental Science/Biology
	Computational techniques
	
	Bioinformatics
	Masters
	

	34
	Exploiting Geoengineering
	Physics or engineering
	Geoengineering
	Carbon capture and storage
	
	Air-capture units (artificial trees)
	Doctoral (PhD)
	

	35
	As above
	Physics or engineering
	Geoengineering
	Photobioreceptors (algal growth)
	Bioenergy
	photobioreceptors
	Doctoral (PhD)
	

	36
	As above
	Physics or engineering
	Geoengineering
	Solar-radiation management
	
	Modelling changing urban albedo modification
	Doctoral (PhD)
	


	DRIVER 4: CHANGING ECOSYSTEMS

	1. Challenge

Identify challenges facing the environmental sciences sector as a result of changing ecosystems.  (These may already be on the Framework or they may be new ones)
	2. Knowledge requirements

Describe the knowledge(subject or discipline) an individual requires prior to starting their postgraduate training and/or development 
	3. Research or Other Capability (ies)

Identify the general postgraduate research or other capability which will be required of an individual to meet the specified challenge.  Use columns B and C  if you consider that more than one capability is essential 
	4. Specific Skills 

Describe the specific postgraduate

skills needed to address your specified challenge
	5. Postgraduate Training/ Development 
Select the single most appropriate option from those listed above to deliver the capability/ skills you identify
	6. Are there currently enough people being trained in the UK with the specified postgraduate capabilities and skills?

If not, please provide details/evidence

	
	
	A
	B
	C
	
	
	

	Understanding natural variability
	Ecology

Statistical ability
	Ecological community dynamics
	Biodiversity
	Field ecology
	Ecological community dynamics
	Doctoral (PhD)
	No. Identified as a key research requirement in documents produced by NERC, Natural England, Environment Agency, etc.

	Understanding the role of biodiversity in ecological processes
	Ecology
	Biodiversity
	Identification skills
	Field ecology
	Ecological community dynamics
	Doctoral (PhD)
	No

	Understanding the role of ecological function
	Ecology
	Ecological community dynamics
	Field ecology
	
	
	Doctoral (PhD)
	No. A key research requirement to develop new tools for legislation such as the Water Framework Directive

	Incorporating ecological function into bioassessment
	Ecology
	Ecological community dynamics 
	Identification skills
	Field ecology
	Ecological community dynamics; environmental legislation
	Doctoral (PhD)
	No. A key research requirement to develop new tools for legislation such as the Water Framework Directive

	Long-term impacts of invasive species
	Ecology
	Identification skills
	Life history strategies
	Field ecology
	Population dynamics; life history strategies; competition theory
	Doctoral (PhD)
	No

	Connectivity requirements for conservation
	Biology or environmental science
	Ecology
	Conservation biology
	
	Conservation biology; dispersal mechanisms
	Masters
	

	Identification skills to understand species-level impacts
	Biology
	
	
	
	None
	Short course
	No. Users such as Environment Agency and consultancies are continually investing in staff training in such skills

	Ensuring ecological integrity in aquatic systems


	Ecology
	Freshwater or marine biology


	Ecological community dynamics
	
	Community processes; responses to disturbance
	Doctoral (PhD)
	No. Sustainable ecosystems and ecosystem integrity identified by NERC as a top priority

	Use of existing data
	Numeracy/statistics
	Ecology
	
	
	Modelling large data sets
	Masters
	

	37
	Integrated Tools for assessing the value of biodiversity.
	Economics or Biology
	Biodiversity
	Environmental Economics
	Policy Evaluation
	Cost-benefit analysis, contingency valuation and choice experiments.  
	Masters
	

	38
	Understanding Ecosystem Services 
	Numerate graduate – strong mathematical/ statistics ability- or equivalent experience.
	Understanding 

whole soil science
	
	
	
	Masters
	


	DRIVER 5: SOCIETAL CHANGE

	1. Challenge

Identify challenges facing the environmental sciences sector as a result of societal change.  (These may already be on the Framework or they may be new ones)
	2. Knowledge requirements

Describe the knowledge(subject or discipline) an individual requires prior to starting their postgraduate training and/or development 
	3. Research or Other Capability (ies)

Identify the general postgraduate research or other capability which will be required of an individual to meet the specified challenge.  Use columns B and C  if you consider that more than one capability is essential 
	4. Specific Skills 

Describe the specific postgraduate

skills needed to address your specified challenge
	5. Postgraduate Training/ Development 
Select the single most appropriate option from those listed above to deliver the capability/ skills you identify
	6. Are there currently enough people being trained in the UK with the specified postgraduate capabilities and skills?

If not, please provide details/evidence

	
	
	A
	B
	C
	
	
	

	Improving public engagement in environmental science
	Environmental science, with a strong biological component
	Human use of natural resources
	
	
	Communication skills for a wide range of stakeholders
	Masters
	No

	39
	Impacts of waste management activities.
	Science graduate
	Waste Management
	Chemistry
	
	Recovery of hydrocarbons from plastics
	Doctoral (PhD)
	

	40
	As above
	Science graduate
	Landfill Research
	Greenhouse Gases (chemistry)
	
	Methane modelling
	Doctoral (PhD)
	


	DRIVER 6: ECONOMIC-POLITICAL CHANGE

	1. Challenge

Identify challenges facing the environmental sciences sector as a result economic-political change.  (These may already be on the Framework or they may be new ones)
	2. Knowledge requirements

Describe the knowledge(subject or discipline) an individual requires prior to starting their postgraduate training and/or development 
	3. Research or Other Capability (ies)

Identify the general postgraduate research or other capability which will be required of an individual to meet the specified challenge.  Use columns B and C  if you consider that more than one capability is essential 
	4. Specific Skills 

Describe the specific postgraduate

skills needed to address your specified challenge
	5. Postgraduate Training/ Development 
Select the single most appropriate option from those listed above to deliver the capability/ skills you identify
	6. Are there currently enough people being trained in the UK with the specified postgraduate capabilities and skills?

If not, please provide details/evidence

	
	
	A
	B
	C
	
	
	

	BLANK ROW FOR YOUR INPUT


	
	
	
	
	
	
	

	41
	Responding to the water framework directive
	Biology / Ecology
	Plant taxonomy
	
	
	Phytoplankton and aquatic plant taxonomy
	Masters
	

	42
	As above
	Biology / Ecology
	Animal taxonomy
	
	
	Diatoms, aquatic macro-invertebrate taxonomy
	Masters
	

	43
	Environmental risk management information for decision making and planning e.g. insurance sector.  
	Environmental Economics
	Data assimilation and Management
	Translating data for business use
	
	Contextualising hazard and risk data in a business decision-making context.
	Masters
	


	DRIVER 7: EARTH SYSTEM SCIENCE AND NATURAL HAZARDS

	1. Challenge

Identify challenges facing the environmental sciences sector as a result of Earth system science and natural hazards.  (These may already be on the Framework or they may be new ones)
	2. Knowledge requirements

Describe the knowledge(subject or discipline) an individual requires prior to starting their postgraduate training and/or development 
	3. Research or Other Capability (ies)

Identify the general postgraduate research or other capability which will be required of an individual to meet the specified challenge.  Use columns B and C  if you consider that more than one capability is essential 
	4. Specific Skills 

Describe the specific postgraduate

skills needed to address your specified challenge
	5. Postgraduate Training/ Development 
Select the single most appropriate option from those listed above to deliver the capability/ skills you identify
	6. Are there currently enough people being trained in the UK with the specified postgraduate capabilities and skills?

If not, please provide details/evidence

	
	
	A
	B
	C
	
	
	

	BLANK ROW FOR YOUR INPUT


	
	
	
	
	
	
	

	44
	Improved characteristics of storms
	Physical/Mathematical sciences graduates or equivalents
	Observation and modelling of storm microphysics.  
	
	
	Parameterization and assimilation.
	Doctoral (PhD)
	

	45
	Enhanced prediction of urban flooding
	Mathematical graduates or equivalents
	Improved modelling of many flooding components e.g. fluvial, pluvial and groundwater
	Hydrodynamic and groundwater modelling
	Linking models and working with decision makers
	Joint characterisation of uncertainty.
	Doctoral (PhD)
	

	46
	Environmental response to drought
	Biologists, microbiologists, soil scientists, geologists graduates or equivalents
	Observation and modelling of responses to drought (biological/non-living).  
	
	
	Modelling.
	Doctoral (PhD)
	

	47
	Coastal Erosion
	Physicists, mathematicians, geologists graduates or equivalents
	Hydrodynamic modelling, geological characterisation.
	
	
	Hydrodynamic modelling.
	Doctoral (PhD)
	

	48
	Coastal Flooding
	Physicists graduates or equivalents
	Observation and modelling of storm surge and joint marine and fluvial flooding.
	
	
	Hydrodynamic modelling.  
	Doctoral (PhD)
	

	49
	Ground Stability, including landslides
	Geologist/Physicists graduates or equivalents
	Understanding of physical changes in soil and rock properties under changing groundwater regimes.
	Geology
	Groundwater Science
	
	Doctoral (PhD)
	

	50
	Forecasting of volcanic eruptions
	Geologist/Physicists graduates or equivalents
	Characterization of processes from proxy signals.
	Geology
	Physics
	
	Doctoral (PhD)
	

	51
	Earthquake forecasting
	Geophysicists graduates or equivalents
	Characterization of regional stress strain.
	Geophysicists
	Remote Sensing
	
	Doctoral (PhD)
	

	52
	Tsunami forecasting
	Geophysicist graduates or equivalents
	Characterization of regional stress strain 
	Physics of submarine slopes
	Remote Sensing
	
	Doctoral (PhD)
	

	53
	Interpreting Earth Systems behaviour as evidenced in palaeoclimate records
	Numerate graduate – strong mathematical/ statistics ability- or equivalent experience.
	Maths: time series analysis.  
	Coupled atmosphere/ocean processes.
	Atmospheric chemistry.
	Advanced time series analysis techniques.
	Short-course
	


	DRIVER 8: ENVIRONMENT AND HEALTH

	1. Challenge

Identify challenges facing the environmental sciences sector as a result of environment and health.  (These may already be on the Framework or they may be new ones)
	2. Knowledge requirements

Describe the knowledge(subject or discipline) an individual requires prior to starting their postgraduate training and/or development 
	3. Research or Other Capability (ies)

Identify the general postgraduate research or other capability which will be required of an individual to meet the specified challenge.  Use columns B and C  if you consider that more than one capability is essential 
	4. Specific Skills 

Describe the specific postgraduate

skills needed to address your specified challenge
	5. Postgraduate Training/ Development 
Select the single most appropriate option from those listed above to deliver the capability/ skills you identify
	6. Are there currently enough people being trained in the UK with the specified postgraduate capabilities and skills?

If not, please provide details/evidence

	
	
	A
	B
	C
	
	
	

	
	Impacts of loss of ecosystem services on public health and wellbeing
	Biology/geography/development studies
	Environmental change
	Ecosystem processes
	
	Risk to ecosystem services needed for public health and wellbeing
	Masters
	

	
	Predicting the response of diseases to climate change
	Biology
	Ecosystem processes
	Epidemiology
	Pathogen host physiology
	Range modification in response to climate change
	Doctoral (PhD)
	

	
	Understanding pathogen dynamics in natural populations.
	Biology, with ecological or microbiological sciences specialisation.
	Ecology


	Identification skills
	
	Understanding natural variability, modelling
	Doctoral (PhD)

	

	54
	As above
	Geochemical.
	Integrating geochemical data with other georeferenced layers e.g. land use and health data.
	
	
	GIS
	CPD (on-going)
	

	55
	Understanding compounds/species in environmental media.  
	Geology / chemistry or equivalent
	Analytical geochemistry.
	Process geochemistry
	
	Measuring geochemical tracers, impact assessment.  
	Doctoral (PhD)
	

	56
	Environmental Surveillance and Monitoring
	Environmental Sciences graduate or equivalent discipline/experience.  
	Environmental processes (including spatial/temporal variations).  
	Measuring environmental variables i.e. physical parameters and biological organisms.  
	
	Surveillance techniques.
	Masters
	

	57
	Environmental Processes and Models
	Environmental Scientists with strong mathematical experience.  
	Environmental Processes
	Maths
	Computing
	Modelling environmental processes
	Masters
	

	58
	Hazard assessment of chemical substances including nanomaterials
	Science Graduates
	Practical and molecular Toxicology
	Computing
	Communication 
	Histopathology techniques


	Masters
	

	59
	As above
	Numerate graduates.  Biology/anatomy
	Practical and molecular Toxicology
	Body systems: particularly reproductive toxicology and neurotoxicology.  
	animal handling and welfare and whole animal experience/physiology
	risk assessment, computational toxicokinetics and 

practical statistics
	Doctoral (PhD)
	

	60
	Use of existing data
	Numeracy/statistics
	Systems Biology
	Environment
	Human Health
	Modelling large data sets
	Masters
	


SECTION 3:  SUPPLEMENTARY QUESTIONS 

Please answer the supplementary questions below after completing your additions to the draft Skills Framework in Section 2.  You need only answer those that you feel are relevant to you.

	CHALLENGING THE DRAFT SKILLS FRAMEWORK

	Q1: Is there any information currently in the draft Skills Framework that you wish to challenge?  If so, please provide details and any supporting evidence


	The emphasis of this review is response to change. What we are now learning is that we do not yet know enough about natural variability to be able to make effective assessments of human-induced change. As the natural variability of relevance is mostly manifested in organism interactions, it is important that fundamental ecological research continues to be supported. 




	SUPPORTING THE DRAFT SKILLS FRAMEWORK

	Q2: Is there any information currently in the draft Skills Framework which you particularly agree with and would like to support.  If so, please provide details and any supporting evidence


	Practical skill development underlies the majority of these activities. The Society is concerned that the strain placed on postgraduate training budgets will be exacerbated if action is not taken to bolster practical skills training at undergraduate level. 

We are particularly in favour of expanding and supporting skills development in the area of ecosystem service assessment. The identification and valuation of ecosystem services will play an important role in delivering Defra’s aim of promoting an ecosystem approach in decision-making across government. 



	EXISTING OR PLANNED TRAINING IN AREAS OF SKILLS NEED

	Q3: For the capability and skill area(s) you have identified on the draft Skills Framework as needing increased levels of training/development, please tell us about any existing or planned training of which you are aware.
This might, for example, include details and number of courses; providers; students numbers 

	The Society is a founding partner of the Natural Capital Initiative which aims to promote awareness of the value of ecosystem services and facilitate development of an ecosystem approach by

· creating a forum for debate that is independent and inclusive 

· identifying gaps in science, policy and its implementation and facilitating the debate about how to address these gaps 

· liaising with and advising other key government and research council initiatives and

· engaging the public with relevant debates.

We are grateful for NERC’s support of this initiative which could contribute to relevant CPD and other postgraduate schemes.



	TRAINING IN TRANSFERABLE SKILLS

	Q4:   Over the last six years, NERC and the other research councils have provided funds (Roberts funding) to training providers to enable research students to receive training in transferable skills.  On a scale of 1-5 (where 5 is high), have you found that this funding has had a positive impact on postgraduates entering the job market.  Please provide any evidence to support your view. 

Background information - In response to the recommendations in SET for success - the supply of people with science, technology, engineering and mathematics skills (Report from the Roberts Review, 2002), the research councils have provided additional annual payments for training researchers in transferable skills.  Transferable skills are additional to scientific, engineering, economic etc competencies and include such attributes as communication, business awareness and team working; employers told the Robert Review that these skills were often lacking in postgraduates entering the job market.


	


	ADDITIONAL INFORMATION 

	Q5: Are there any additional issues relating to skills for the environmental sciences sector which you would like to raise?  Please supply appropriate evidence.


	True taxonomy (describing and classifying biodiversity, as opposed to the ability to identify organisms) remains a critical area but one with little immediate benefit. Taxonomic expertise underpins all training in identification, which is crucial for many of the skills identified and important in assessing the impacts of almost all of them.
Artificial boundaries continue to exist between research council sectors and it will remain important for NERC to work in collaboration with other research councils, as interdisciplinary approaches are becoming increasing important ways of addressing key questions.  We fully endorse current collective efforts, for example new NERC collaborations with the MRC on ecosystem services and health. There are many other areas which require urgent action, including activities around food security and agriculture.
In support of this, an enhanced recognition of the value of interdisciplinary research and transferable skills training could bring real benefits. When assessing the merit of interdisciplinary training at PhD level we favour programmes which reward good training environments and innovative approaches and see these as the most appropriate for so fundamentally important a sector as natural environment research. 




Thank you very much for completing this response form.  We appreciate your help.  Please return your completed form to skillsreview@nerc.ac.uk by close of play Friday 8 January 2010.

