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Job Description
Post title: Research Fellow in Causal Inference and Ecology
Date last updated/evaluated:             6th October 2026
Author:                                                Rebecca Spake
[bookmark: _Hlk181889273]Standard Occupation Code:		2119
School / Department:			Geography and Environmental Science
Faculty / Directorate:			Faculty of Environmental and Life Sciences (FELS)
Job Family:				Education, Research and Enterprise (ERE)
Grade:					Level 4
ERE Pathway (if applicable):		Research
Post reporting to:			Dr Becks Spake
Post line report(s):			None
Post base location:			University of Southampton, Highfield Campus

Job purpose: 	Project-specific purpose: The postholder will contribute to the UKRI-funded PRECISE (Precision Ecology for a Changing World) project. Working as part of an interdisciplinary team spanning the University of Southampton, the UK Centre for Ecology & Hydrology (UKCEH) and the Norwegian Institute for Nature Research (NINA), the postholder will have primary responsibility for developing, implementing and evaluating cutting-edge methods for causal inference and causal prediction in ecology. The project will use benchmark ecological datasets simulated by project team members, alongside large observational datasets from real-world ecological systems. These benchmark datasets represent the responses of multiple taxonomic groups to woodland creation across large landscapes and through time. The postholder will use these datasets to emulate a range of ecological sampling scenarios, from small-scale field studies and distributed experiments to citizen science programmes and national monitoring initiatives. By varying sampling processes and resulting data characteristics, including sample size, covariate coverage, spatial structure and treatment imbalance, the postholder will investigate how alternative causal inference and machine-learning workflows perform under realistic ecological conditions. A central objective of the role will be to identify which analytical approaches perform best under different sampling and data conditions and translate these findings into practical guidance for researchers. A major component of the role will be the development of reproducible analytical workflows, open-source software resources and best-practice guidance that support researchers in designing, analysing and interpreting ecological studies. The postholder will contribute to high-quality publications, training resources, workshops and dissemination activities arising from the project. 

Key accountabilities and indicative time allocation:
1. 80%
Research Contribution:
· Undertake original research on causal inference, causal prediction and machine learning in ecological systems.
· Work with benchmark ecological datasets generated through the DRUID land-use scenarios (https://druidproject.org.uk/) and *4pop simulation platform (https://star4pop.org/models/) developed by project partners, alongside large observational ecological datasets (e.g., from Scandinavia).
· Use benchmark datasets representing the responses of multiple taxonomic groups to woodland creation across large spatial extents and repeated time steps to investigate methodological challenges in ecological prediction. 
· Design and implement virtual sampling processes that emulate a range of ecological study designs, including small-scale field studies, distributed experiments, citizen science programmes and national monitoring initiatives. 
· Systematically vary sampling parameters and resulting dataset properties, including sample size, covariate coverage, treatment imbalance, spatial structure and data sparsity, to evaluate how these characteristics influence causal prediction performance.
· Develop, implement and evaluate advanced causal analytical workflows for estimating treatment effects in ecological systems. 
· Compare the performance of alternative modelling workflows across diverse sampling and data scenarios, identifying the conditions under which different approaches perform well or poorly. 
· Develop reproducible analytical workflows, software tools and open-source resources following Open Science principles, including the creation and maintenance of well-documented GitHub repositories containing code, tutorials, training materials and example analyses.
· Co-lead the development of practical guidance, decision frameworks and best-practice recommendations that help researchers, environmental organisations and biodiversity monitoring programmes design studies, analyse data and interpret findings using modern causal inference approaches.
· Work collaboratively with project partners at the University of Southampton, UKCEH and NINA to develop effective methods for communicating quantitative results to diverse audiences, including researchers, practitioners, policymakers and monitoring organisations.
· Use innovative approaches for visualising and communicating complex statistical outputs, uncertainty and treatment-effect predictions, including interactive graphics, to help translate models into meaningful insights for decision-makers.
· Produce and contribute to high-quality research outputs arising from PRECISE, including peer-reviewed publications, conference presentations, software resources, training materials, project reports, workshops and webinars.
· Contribute to the development and refinement of project methodologies, standards and workflows relating to causal inference, causal prediction, reproducible research and Open Science in ecology.

2. 10%
Leadership, Management and Engagement Contribution:
Building on the Leadership, Management and Engagement contributions inherent in other Level 4 activities:
· Plan and organise personal research activities to deliver project objectives, milestones, publications and other outputs within agreed timescales.
· Work collaboratively with the Principal Investigator and project partners at the University of Southampton, the UKCEH and NINA to support successful project delivery.
· Contribute to an interdisciplinary research environment spanning ecology, statistics, machine learning, causal inference and environmental decision-making.
· Participate actively in project meetings, workshops and collaborative activities, sharing expertise and contributing to methodological and strategic discussions.
· Build and maintain effective professional relationships with academic collaborators, environmental organisations, monitoring initiatives and other stakeholders relevant to the project.
· Contribute to the development of an inclusive, collaborative and open research culture, promoting transparency, reproducibility and Open Science principles throughout the project.
· Support the development, maintenance and dissemination of project GitHub repositories, training resources and other open-source research products.
· Contribute to the delivery of workshops, webinars, conference sessions and training events that support the uptake of causal inference methods in ecology and environmental science.
· Represent the project professionally at conferences, workshops, stakeholder meetings and other engagement activities.
· Contribute to the communication of project findings to a range of audiences, including researchers, practitioners, policymakers and organisations involved in biodiversity monitoring and environmental management.
· Mentor and support students, early-career researchers and visiting researchers where appropriate.
· Undertake appropriate training and continuing professional development to maintain and enhance research, leadership, communication and technical skills. Plan and organise personal research activities to meet project objectives, milestones and reporting deadlines. 
3. 5%
To allocate 10 days a year (pro rata if part-time) to undertake training and continuing professional development (CPD), develop research identity and leadership skills in line with the Researcher Development Concordat.
4. 5%
Any other duties as allocated by the line manager following consultation with the post holder.

Internal and external relationships:
· Principal Investigator and other members of the PRECISE project team.
· Academic, research, technical and professional-services colleagues within the School of Geography and Environmental Science and the wider University.
· Researchers and collaborators at the UK Centre for Ecology & Hydrology (UKCEH), including colleagues contributing ecological simulation models, biodiversity datasets and knowledge exchange activities.
· Researchers at the Norwegian Institute for Nature Research (NINA) and other national and international project collaborators.
· Collaborators with expertise in ecology, causal inference, machine learning, statistics, environmental monitoring and evidence synthesis.
· Students, visiting researchers and early-career researchers contributing to related research activities.
· Environmental organisations, conservation bodies and organisations involved in biodiversity monitoring and environmental decision-making.
· Researchers, practitioners and monitoring organisations who may use project outputs, including analytical workflows, software tools, GitHub repositories and study-design guidance.
· Academic, policy and practitioner audiences engaged through project dissemination, workshops, webinars, training activities and publications.
[bookmark: _Hlk193879880]Special requirements:
The postholder will be expected to undertake occasional travel within the UK and internationally to participate in or deliver project meetings, workshops, conferences and training events.
The postholder will be expected to work effectively within a highly interdisciplinary research environment spanning ecology, statistics, machine learning and causal inference, collaborating closely with project partners at the University of Southampton, the UK Centre for Ecology & Hydrology (UKCEH), the Norwegian Institute for Nature Research (NINA) and other partner organisations. 
The role involves computational and data-intensive research, including the development and maintenance of reproducible analytical workflows, software tools and open-source GitHub repositories in accordance with Open Science and reproducible research principles.
The postholder will be expected to attend and contribute to project meetings, workshops, conferences, training activities and other research, knowledge-exchange and dissemination activities as appropriate.



Person Specification – Skills and Competencies
[bookmark: _Hlk187230474]All essential and desirable criteria outlined in this Person Specification will be assessed through a combination of recruitment application and CV, and where applicable numerical or written assessment.
Knowledge, Experience and Qualifications
Essential
· PhD (or equivalent professional experience) in ecology, geography, environmental science, statistics, machine learning, economics, epidemiology, public health, computer science, data science, causal inference or a related quantitative discipline.
· Strong quantitative skills and experience in statistical modelling, machine learning, causal inference or related analytical approaches.
· Experience analysing complex observational datasets.
· Experience developing, implementing and evaluating computational or statistical workflows.
· Strong programming skills in R, Python or related languages.
· Experience developing reproducible and well-documented research code.
· Understanding of principles of reproducible research and Open Science.
· Evidence of independent research and dissemination through publications, reports, software outputs or equivalent research products.
· Ability to communicate complex quantitative concepts to specialist and non-specialist audiences.
· Excellent written and spoken communication skills in English.
Desirable
· Experience applying causal inference methods to observational data.
· Experience with causal machine learning approaches such as meta-learners, causal forests or related methods.
· Experience working with environmental, spatial, ecological or biodiversity datasets.
· Experience with geospatial analysis and/or spatial statistics.
· Experience developing open-source software resources, packages or GitHub repositories.
· Experience creating training materials, guidance documents, tutorials or technical documentation.
· Experience with high-performance computing or large-scale data analysis.
· Understanding of ecological or environmental processes.
· Publications in relevant fields.
Teamwork and Communication
Essential
· Collaborates and delegates effectively, understanding the strengths and weaknesses of colleagues.
· Works proactively with colleagues and stakeholders, within and beyond the University, to achieve outcomes.
· Communicates effectively to develop understanding and achieve cooperation.
· Provides clear advice, guidance and recommendations on novel or complex concepts and issues.
· Ability to work collaboratively within an interdisciplinary team spanning ecology, statistics, machine learning and causal inference.
· Ability to communicate complex quantitative and methodological concepts clearly to diverse audiences.
· Ability to work collaboratively with researchers, technical specialists and partner organisations to deliver project outputs.
Desirable
· Ability to contribute constructively to collaborative coding, workflow and guidance development.
· Experience of collaborative research involving partners from multiple organisations or disciplines.
· Experience working with researchers, practitioners, policymakers or monitoring organisations.
· Experience delivering workshops, training events, webinars or conference presentations.


Planning, Organisation and Resource Management
Essential
· Plans and progresses research activities within broad guidelines and established University policies and procedures.
· Formulates development plans to meet current skill requirements.
· Ability to manage multiple research activities, priorities and deadlines effectively.
· Ability to design, document and maintain reproducible analytical workflows and associated research records.
· Ability to manage research data, code and software resources in accordance with Open Science and reproducible research principles.
· Ability to organise and maintain well-documented code repositories and research outputs.
· Ability to work with research data responsibly and securely, in accordance with relevant data protection legislation, institutional policies and governance requirements.
· Ability to conduct research in accordance with principles of research integrity, ethical practice and responsible research conduct.
Desirable
· Experience managing large, complex or multi-source datasets.
· Experience developing and maintaining collaborative GitHub repositories or other open-source research resources.
· Experience applying FAIR (Findable, Accessible, Interoperable and Reusable) data principles.
· Experience coordinating collaborative analytical or software-development projects.
Problem Solving and Initiative
Essential
· Develops detailed understanding of long-standing and/or complex problems and applies accumulated knowledge and experience to understand and/or resolve them.
· Demonstrates awareness of principles and developments within relevant specialist fields and how these affect research activities.
· Ability to identify, evaluate and resolve complex analytical and methodological challenges independently, seeking guidance where appropriate.
· Ability to critically evaluate alternative statistical, machine-learning and causal inference approaches and assess their suitability for different research questions and datasets.
· Ability to develop practical solutions to challenges arising from observational data, including bias, confounding, missing data, uncertainty and sampling limitations.
· Ability to contribute original ideas and initiative to improve analytical methods, study design, research workflows and project outputs.
· Ability to interpret complex quantitative results and translate them into meaningful insights for researchers, practitioners and decision-makers.
· Ability to exercise sound judgement when evaluating methodological trade-offs and communicating uncertainty.
Desirable
· Experience developing or adapting novel statistical, machine-learning or causal inference methods.
· Experience comparing or benchmarking alternative analytical workflows or modelling approaches.
· Experience working with simulated and observational datasets to evaluate methodological performance.
· Experience developing guidance, decision frameworks or best-practice recommendations for researchers or practitioners.
· Experience creating innovative approaches for communicating quantitative results, such as interactive visualisations, dashboards, decision-support tools or other user-facing resources.
· Experience contributing to open-source software, analytical tools or methodological resources.
Job Hazard Assessment
For any hazards identified below a health clearance will be undertaken by our occupational health provider and form part of recruitment checks. Further ongoing clearance may be required for some roles, including for existing members of staff.
Does the risk assessment identify the need for ongoing health surveillance for this role? No
Physical Environment
Working outside							Occasionally <30% Time
Exposure to noise levels >80dbA					Not applicable
Working with dust or fumes						Not applicable
Working with skin irritants/sensitisers				Not applicable
Working with chemicals (industrial or cleaning)			Not applicable
Working in a confined space						Not applicable
Working at height							Not applicable
Working with sewage							Not applicable
Contact with cytotoxins						Not applicable
Exposure Prone Procedure (EPP) work				Not applicable
Direct patient care or patient contact / Contact with clinical
specimens or pathology work						Not applicable
Ionising radiation							Not applicable

Psychological and Social Environment
Working shifts								Not applicable
Working nights							Not applicable
Lone working								Occasionally <30% Time
Working with children							Not applicable
Exposure to persons with challenging behaviour			Not applicable

Equipment, Tools and Machines
Working with vibrating machinery or tools				Not applicable
Driving duties								Not applicable
Driving LGV, PCVs							Not applicable
Driving forklift trucks							Not applicable
Food handling								Not applicable
Contact with latex							Not applicable

Physical Abilities
Prolonged repetitive movements or actions				Not applicable
Moving or handling heavy loads					Not applicable
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