
14th ï15th July 2025

INHABIT Hub 

Launch Event



Agenda ï Day 1



Welcome and Opening Remarks

Prof William (Bill) Bloss
Pro-Vice-Chancellor & Head of College of Life and Environmental Sciences 

University of Birmingham 



Purpose of the Launch Event 

ÅLaunch our INHABIT hub

ÅBring together whole INHABIT hub in the same room ï to get to know 

each other. 

ÅProvide an opportunity to introduce the project and enable networking.

ÅUnderstand partner needs and priorities

ÅStart with keynotes, hub overview introducing work stream and cross 

cutting theme structure, followed by partner-focused sessions

ÅTomorrow morning: Collectively work on INHABITôs impact statement



13 Feb 2025

INHABIT's Journey

24 July 2024

14-15 July 2025

20 Feb 2024



INHABIT hub leadership

Dr Cat Muller
Senior Project Manager

University of Birmingham

Prof Zongbo Shi
INHABIT Director

University of Birmingham

Dr. James Milner
Hub Deputy-Director

LSHTM

Prof Anna Mavrogianni
Hub Deputy-Director

UCL

Prof Ruth Doherty
INHABIT Co-Director 

University of Edinburgh



Chair: Ruth Doherty (INHABIT Co-Director, University of Edinburgh)

Keynote Session:
UKHSA, UKRI MRC, NIHR, WMCA



Keynote Speakers

Sani Dimitroulopoulou  

Principal Environmental 

Public Health Specialist, 

UK Health Security Agency 

(UKHSA)

Graham Campbell 

Head of Programme, 

Population and Systems 

Medicine Board, Medical 

Research Council (MRC)

Sophia Lentzos

Head of Sustainability, 

National Institute for Health 

and Care Research 

(NIHR)

Alex Gordon

Net Zero Neighbourhoods 

Programme Lead, West 

Midlands Combined 

Authority (WMCA)



Impact of Climate Change policies on 

Indoor Air Quality and health

Professor Sani Dimitroulopoulou

Principal Environmental Public Health Scientist - Indoor Environments, 

Air Quality and Public Health, Environmental Hazards and Emergencies Dept, UK Health Security Agency

Visiting Professor, IEDE, The Bartlett School, University College London

Chair of UKIEG (UK Indoor Environments Group) 

Fellow of ISIAQ Academy (International Society of Indoor Air Quality and Climate)



Climate Change Challenge
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Kindly provided by Corinne Mandin (IRSN, 

France) 



Measures to help achieve net zero

Á UK housing stock: one of the oldest 

in Europe 

Á large-scale home retrofits are 

required to reduce energy demand 

and achieve net zero. 

Á EE measures aim to increase 

building airtightness:

Á may help alleviate fuel poverty 

and improve thermal comfort in 

winter, BUT

Á without accompanying 

improvements in ventilation, 

indoor environmental quality may 

be deteriorated, in both new 

builds and retrofitted
HECC 2023 report chapter 14. Net zero: health impacts of policies to 

reduce greenhouse gas emissions (publishing.service.gov.uk)

https://assets.publishing.service.gov.uk/media/657060b7739135000db03bcb/HECC-report-2023-chapter-14-net-zero.pdf
https://assets.publishing.service.gov.uk/media/657060b7739135000db03bcb/HECC-report-2023-chapter-14-net-zero.pdf


Net zero policies

Challenge: 

Ç Impact of net-zero 

policies 

ÅNeed to understand how 

current and emerging 

building infrastructure 

design, construction, and 

materials used may affect 

IEQ parameters and hence 

our health and wellbeing.

HECC report 2023. Chapter 5: Impact of climate 
change policies on indoor environmental 
quality and health in UK housing 
(publishing.service.gov.uk)
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Elsevier book; to be published 

https://assets.publishing.service.gov.uk/media/65704f719462260721c569ca/HECC-report-2023-chapter-5-indoor-air-quality.pdf
https://assets.publishing.service.gov.uk/media/65704f719462260721c569ca/HECC-report-2023-chapter-5-indoor-air-quality.pdf
https://assets.publishing.service.gov.uk/media/65704f719462260721c569ca/HECC-report-2023-chapter-5-indoor-air-quality.pdf
https://assets.publishing.service.gov.uk/media/65704f719462260721c569ca/HECC-report-2023-chapter-5-indoor-air-quality.pdf


Impact on ventilation
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Ç The provision of adequate ventilation may be disrupted by energy efficiency measures increasing 

building airtightness:

Á Energy efficient ventilation systems (e.g., MVHR) may not maintain good IAQ, if they are not 

well specified, designed, installed, commissioned, understood, operated and maintained 

properly, even in high performance buildings such as Passivhaus

Ç Ensuring continued operation of ventilation = important as provision 

Å Improvements in energy efficiency through airtightness are often ineffective, due to lack of 

occupantsô awareness of how to operate the ventilation systems or due to noise issues

Ç Use of air conditioning also discourages ventilation (closing windows to keep cool in), but many 

AC systems only provide cooling and not ventilation

Á air quality benefits by coupling mechanical ventilation systems with AC or air purification 

systems

Á when air conditioning is used improperly, mould spore formation may occur (de-humidification 

can be impaired and rendered ineffective) 



Impact on indoor air quality - Inorganic, 
PM, chemicals 

14

Ç European homes with energy efficient retrofits, combined with mechanical ventilation , have: 

Á lower indoor concentrations of radon, VOCs (formaldehyde, toluene, butane), CO, CO2, 

mould, bacteria and dust mites compared to naturally ventilated homes.

Á NO2 and VOCs results other than formaldehyde are mixed, likely due to the presence of both 

indoor and outdoor sources 

Ç If whole -house mechanical ventilation is not implemented , it may lead to: 

Á reduced ventilation rates 

Á increased levels of benzene, toluene, ethyl benzene, and xylene (BTEX) indoors, 

because of insulation materials (foam sealants and caulks)

Ç If provision of mechanical ventilation is not possible, addition of passive ventilation systems (e.g. 

bathroom or kitchen fans, window trickle vents) significantly reduced indoor PM2.5, radon and 

mould, but slightly increased indoor concentrations of outdoor-generated PM2.5 

Ç Increase in indoor hygrothermal conditions, due to improvements in thermal performance, 

reduced heating costs and personal preferences, also directly affect the indoor chemistry and off-

gassing of pollutants from building materials or furnishings, increasing their concentrations. The 

use of low -emission materials is recommended 



Impact on indoor air quality ï Biological 
contamination
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Ç Biological contaminants in indoor environments: bacteria, fungi, viruses, pollen, insects, mites 

and pet dander. 

Á pollen may penetrate from outdoor air, 

Á humans can spread biological pathogens (e.g. viruses and bacteria), 

Á biological pollutants (HDM) can colonise indoor settings. 

Ç Mould and damp can occur in 

Ç old buildings due to poor insulation, 

Ç energy efficient buildings, due to inadequate ventilation, or design and construction 

problems leading to thermal bridges.

ÇóGreen buildingsô and properly executed energy retrofits should not increase moisture or bio-

contamination



Conclusions
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ÇThere is a growing body of evidence suggesting that both private and 

public energy efficient buildings have the potential to maintain good 

IAQ, if implemented with correctly commissioned, installed and 

maintained ventilation systems. 

ÇBuilding codes and performance standards should evolve to promote 

energy efficiency measures that are resilient to future climates, while 

still protecting IAQ and therefore public health. 

ÇPossible interactions with other aspects of IEQ, such as thermal 

comfort and noise should also be considered.



Government + Industry + Academia:
We produce our best 
when we ALL work together

Thank you

Sani.Dimitroulopoulou@ukhsa.gov.uk
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mailto:Sani.Dimitroulopoulou@phe.gov.uk


Sophia Lentzos

Head of Sustainability 



Climate, Health, and 
Sustainability  NIHR 

INHABIT Hub Launch
Dr Sophia Lentzos

NIHR Head of Climate, Health and Sustainability 
Sophia.lentzos@nihr.ac.uk



The UK Net Zero Landscape 

Å Evidence gaps exist 
across sectors on both 
how to achieve net zero 
and how to adapt to a 
changing climate 



Our approach at NIHR 



RESEARCH 
SYSTEMS

HEALTH 
AND CARE 
SYSTEMS

HUMAN 
HEALTH

Help make research 
systems more 
environmentally 
sustainable 

Help health & care 
systems decarbonise, 

become more 
sustainable and adapt 

to climate change

ÂƖŸƣĲĦƣШƓĲŸƓũĲќƚШőĲċũƣőШ
against the impact of 
climate change and 

realise health benefits 
of net zero transition



Looking to the future 

ÅNIHR is actively looking to increase funding across all 
these areas 

Å Hope is that outputs from current funding will begin to inform policy and 
practice 

Å Continue to identify and address research gaps across the system 
Å Continue to approach climate and health research through a  

transdisciplinary approach across sectors 
Å Ensuring health is at the heart of the UK transition to Net Zero 



Graham Campbell 

Head of Programme, 

Population and Systems 

Medicine Board



Realising the health co -

benefits of the transition to 

net zero

Graham Campbell

Head of Programme, Population and 

Systems Medicine Board



To accelerate the green economy by supporting research and innovation that delivers on national priorities 

and unlocks solutions essential to achieving net zero in the UK by 2050

Building a green future

ÁHelping to improve the health of our 

environment, transform behaviours and policy 

to deliver net zero and secure prosperity 

across the whole of the UK

ÁOur whole systems solutions will support 

growth of business, jobs, skills and 

sustainable, resilient public services and 

infrastructure, addressing environmental and 

net zero challenges in all sectors of the 

economy





Transport and built environment 

Å Healthy Low-Carbon Transport Hub (HLTH) ï William Powrie, University of Southampton

Indoor environments in a net zero world

Å Child and adolescent Health Impacts of Learning Indoor environments under net zero: The CHILI Hub ï Pia Hardelid, 

University College London

Å Indoor HABItability during the Transition to Net Zero Housing Hub:INHABIT ï Zongbo Shi, University of Birmingham

Sustainable healthy diets

Å THRIVING food futures (Transdisciplinary Health Research to Identify Viable Interventions for Netzero Goals: food futures) ï 

Peter Scarborough, University of Oxford

Extreme weather

Å HEARTH: National Hub on Net Zero, Health and Extreme Heat ï Rajat Gupta, Oxford Brookes University

Decarbonising health and social care pathways

Å The UK Hub for One Health Systems: Creating Sustainable Health and Social Care Pathways ï Ed Wilson, University of 

Exeter

Å A transdisciplinary hub to decarbonise commissioning and delivery of healthcare ï Mahmood Bhutta, University of Sussex

Realising  the health co -benefits of the transition to net zero



Securing better health, ageing and wellbeing

Improve population health, tackle the health inequalities affecting people and communities, and 

advance interventions that keep us healthier for longer.

Our goal is to achieve a holistic, 360-degree perspective of the biological, social, cultural and environmental 

influences on the physical and mental health and wellbeing across the lifespan, to:

Å strengthen prevention and interventions

Å reduce health inequalities

Å improve human health

Å Investments:

Å Centre for Net Positive Health and Climate Solutions (University of Exeter) ~£7.5m

Å Population and Health Improvement UK (PHI-UK) ~£35m

Å Healthy urban spaces (Bradford Institute for Health Research)

Å Enhancing policy modelling (University of Glasgow)



MRC applicant -led research

We aim to strengthen integration of research and data across environmental, health and biomedical domains to better 

understand health impacts of environmental change and develop interventions to promote human health. 

Infections and Immunity Board

 Understand how pathogens spread through the environment creating major public health threats

Neurosciences and Mental Health Board

 Prevent mental illness by drawing together biological, social and environmental factors and identifying 

opportunities for action in early life

Population and Systems Medicine Board

 Population health and the impact of environmental or extrinsic factors on health across the life course

Molecular and Cellular Medicine Board

 Understanding causal pathways and mechanisms (cellular) through which environmental threats cause adverse 

health outcomes

Speak to us!

 



Alex Gordon

Net Zero Neighbourhoods 

Programme Lead 



Net Zero in the 
West Midlands

Alex Gordon
Net Zero Neighbourhoods

Programme Lead



Housing

1 home every 2 minutes 

40 hours per working week ð 32 homes per hour

50 working weeks per year ð 1,263 homes per week

18 years ð 63,000 homes per year

Decarbonise (or make Net Zero ready) 

1.2m homes by 2041 

Can we develop a replicable funding and delivery model for creating low carbon energy communities on a 
street -by-street or neighbourhood -by-neighbourhood basis.

1 home every 2 minutes 

40 hours per working week ð 32 homes per hour

50 working weeks per year ð 1,263 homes per week

18 years ð 63,000 homes per year

Decarbonise (or make Net Zero ready) 

1.2m homes by 2041 



Housing



Generation
Renewables Generation Capacity



Generation



Distribution



ÅWe canõt pay our way to Net Zero

ÅGeneration is, and will continue to be, challenging

Summary



What can we do?



The Regional Energy Strategy



Zongbo Shi (University of Birmingham)

INHABIT Hub 

Overview



INHABIT overview

ÅOfficial start: 13 February 2025

ÅFive-year initiative 

Å11 funded partners

Å£7.3 M Grant total

Å2 PhD studentships

Å£10.4 M In-kind contribution

ÅTotal ~ £18 Million



42 Diverse Partners

10 Universities

14 Local authorities

6 Government-related

4 Housing associations

4 Industrial partners

4 NGOs

Health and Social 

Sciences, Built and 

Natural Environment

Transdisciplinary Team with Geographical Representation



UK Government target: NZ GHG emissions  by 2050

ÅHousing sector ï 25% GHG emissions

ÅUK homes are not fit for future

Å80% of the existing 29 million homes will be around in 2050. 
Half of these were built before 1960, and a sixth before 1919.

ÅLarge -scale energy retrofits needed

Energy

retrofit

Net Zero Housing: Challenges



Occupant 

behaviours and 

characteristics

Household energy 

efficiency

Maintenance & other 

housing 

characteristics

Inadequate heating & 

ventilation strategies

Indoor damp & 

condensation
Indoor mould Health and 

inequalities

Indoor air pollution

Genetic, clinical risk 

factors

Other chemical, physical 

and biological exposures

Adapted from Sharpe et al. 

Env. Int. (2014)

Temperature: heating 

/ cooling

Net Zero Housing: systems impacts



Retrofit: impacts on indoor environment, health and inequalities

Qian et al., 2025. In preparation

Health in the centre of climate mitigation 

COMEAP, 2010; RCP, 2025



ñOur homes provide the living environment that dictates our 

future health.ò   - Sir Michael Marmot

Our vision Overall aim

To accelerate the 
creation of healthy, 
net zero homes 
where everyone 
enjoys clean air and 
comfort indoors

To produce scientific 

evidence and policy-

relevant solutions to 

realise the health co -

benefits of the net zero 

transition in housing





Research: observations and modelling (quantitative)

WS2: Real -world measurements:

Å 200+ control and retrofit homes; N-RCT

Å Indoor air pollutants, T&RH, bioaerosols, 

Damp and mould, EPC

Å Surveys e.g. Short Warwick-Edinburgh 

Mental Well-being Scale

WS3: Exposure -Health modelling

Å Framework development 

WS4: Evaluating interventions

Å Structural and Behavioural interventions

Å Decision support tool



Research: co -create solutions

WS1: Systems understanding

WS5: Real -world applications with our partners

CC1: Embed Health & inequalities


