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ABSTRACT 26 

BACKGROUND 27 

Decarbonisa@on of healthcare is a strategic priority in the UK, yet liBle is known about the system-level 28 

mechanisms that enable sustainability ini@a@ves to become embedded within non-hospital seCngs. This paper 29 

reports the integra@ve synthesis from the GPNET-0 study, explaining how decarbonisa@on ac@ons are mobilised, 30 

sustained, or displaced in general prac@ce.  31 

METHODS 32 

We conducted a theory-informed synthesis across qualita@ve, survey, and economic strands of a mul@-level mixed-33 

methods study.  A structured analy@c matrix was used to integrate 174 discrete Andings.  Realist logic guided 34 

development of explanatory conAgura@ons linking ins@tu@onal condi@ons, organisa@onal processes, and 35 

implementa@on outcomes.  ConAgura@ons were reAned into programme theory testable statements.   36 

RESULTS 37 

Across 17 explanatory conAgura@ons, decarbonisa@on was shaped less by individual aCtudes than by interac@ng 38 

structural mechanisms.  Three mechanisms consistently underpinned implementa@on: legi@macy (clear policy 39 

signals and leadership endorsement), system-level alignment (coherence between na@onal, regional, and prac@ce-40 

level governance), and workability (integra@on under constrained capacity).  Ac@ons framed as discre@onary, 41 

champion-led, or addi@ve to exis@ng workload were repeatedly displaced.  By contrast, ini@a@ves embedded within 42 

governance expecta@ons and aligned with rou@ne prac@ce processes were more likely to be sustained and 43 

normalised.  44 

CONCLUSION 45 

Decarbonisa@on in general prac@ce is not primarily a behavioural challenge, but a structural implementa@on 46 

problem. Sustained change depends on ins@tu@onal embedding, governance, coherence, and opera@onal feasibility 47 

within everyday prac@ce environments.  The programme theory presented here provides a system-level explanatory 48 

framework to inform future implementa@on strategies and empirical tes@ng in general prac@ce.  49 
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 53 

BACKGROUND 54 

Healthcare systems are increasingly recognised as both contributors and responders to the climate crisis. The World 55 

Health Organiza@on has emphasised the need for health systems that are both climate-resilient and low carbon, 56 

highligh@ng the dual responsibility to respond to climate-related health risks while reducing the environmental 57 

impact of healthcare delivery.1 These ambi@ons reGect a growing global expecta@on that healthcare systems 58 

mi@gate their contribu@on to climate change while maintaining high-quality, equitable care. Globally, healthcare 59 

contributes approximately 4-5% of greenhouse gas emissions,2 underscoring the scale of its environmental footprint 60 

and the urgency of system-level transforma@on. Within this context, na@onal health systems are increasingly 61 

expected to translate high-level commitments into opera@onal change across diverse care seCngs.  62 

In the UK, the Na@onal Health Service (NHS) accounts for around 4–5% of na@onal greenhouse gas emissions.3 As 63 

the country’s largest employer,4 and one of the largest employers globally,5 its scale inevitably contributes to this 64 

footprint. In 2020, the NHS commiBed to achieving directly controlled net zero emissions by 2040,3 with meso-level 65 

health system structures (local/regional healthcare integra@on and commissioning bodies) required to develop 66 

Green Plans to support decarbonisa@on.6 67 

General prac@ce (family medicine delivered by a general prac@ce model) is central to the NHS net-zero ambi@on 68 

and is similarly important in an interna@onal context. It contributes to the NHS carbon footprint through direct care 69 

delivery, supply chains, prescribing, and staJ and pa@ent travel.7,8 Each of the 270 million consulta@ons delivered 70 

annually in general prac@ce generates 66 kg CO2e (compared to 125 kg CO2e per inpa@ent bed-day) (8). The UK’s 71 

Royal College of General Prac@@oners (RCGP) and interna@onal college counterparts have iden@Aed climate ac@on 72 

as a strategic priority, recognising that general prac@ce teams are well posi@oned to act as role models, educators, 73 

and agents of system-wide change while con@nuing to deliver person-centred care.9  74 

 75 
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Trust in general prac@ce remains high.10 This posi@ons general prac@ce as an important seCng for examining how 76 

sustainability ini@a@ves are communicated, nego@ated and implemented in rou@ne care. While frameworks for 77 

climate-related communica@on exist,11 these oLen do not account for the organisa@onal and rela@onal reali@es of 78 

general prac@ce which operates as small, independently contracted organisa@ons. This organisa@onal autonomy 79 

may enable local innova@on, but also contributes to varia@on in capacity, infrastructure, and leadership, shaping 80 

what is feasible. Although the sector has demonstrated an ability to adapt rapidly in response to crisis (e.g., COVID-81 

19), such agility does not remove the structural constraints shaping everyday work.  82 

 83 

A growing body of research iden@Aes prac@cal clinical and non-clinical ac@ons to reduce emissions in general 84 

prac@ce including energy and waste reduc@on, sustainable procurement, low-carbon prescribing (e.g., dry powder 85 

asthma inhalers12), alongside changes to clinical pathways such as: alterna@ve screening approaches; climate-86 

sensi@ve health counselling, and social and nature prescribing. Many of these ac@ons align with broader healthcare 87 

quality strategies such as ‘Choosing Wisely’,13 while others involve op@mising care to reduce carbon intensity (e.g., 88 

improved diabetes control.14 Policy ini@a@ves to relocate care from secondary to primary care seCngs, for example, 89 

at the end of life,15 may also inGuence the carbon proAle of care pathways. Prac@cal tools to support sustainability 90 

in general prac@ce have emerged e.g.16,17 but there remains limited evidence on the system-level condi@ons under 91 

which such ini@a@ves become embedded, sustained, or displaced. NHS general prac@ces operate under sustained 92 

workload pressure, limited funding, and frequent top-down reorganisa@on. Individual sustainability “champions”18 93 

have been proposed to achieve sustained system transforma@on, but sustained implementa@on is likely to also 94 

depend on the alignment of ins@tu@onal mandates, organisa@onal capacity, professional engagement, and pa@ent 95 

and community par@cipa@on.  96 

The GPNET-0 Study (Box 1) is the Arst large-scale mixed-methods programme examining decarbonisa@on in English 97 

General Prac@ce. The study was designed to understand how ins@tu@onal, organisa@onal, professional, and pa@ent 98 

factors inGuence the implementa@on and sustainability of ac@ons to reduce healthcare-related emissions. In 99 

contrast to previous research, which has largely focused on iden@fying discrete decarbonisa@on ac@ons, the 100 

programme takes a system – level perspec@ve on implementa@on. This paper presents a programme theory-led 101 
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integra@ve synthesis of Andings from GPNET-0 to iden@fy and explain the condi@ons that shape the implementa@on 102 

and sustainability of decarbonisa@on in general prac@ce.   103 

 104 

Box 1. Overview of the GPNET-0 Study 

 

The GPNET-0 Study 

The GPNET-0 Study is an NIHR-funded mixed-methods programme examining how decarbonisa@on can be 

implemented and sustained within English general prac@ce, in the context of NHS net zero commitments.  

 

Aim 

To examine how ins@tu@onal, organisa@onal, professional, and pa@ent factors inGuence the implementa@on and 

sustainability of ac@ons to mi@gate greenhouse gas emissions associated with general prac@ce, and to generate 

ac@onable recommenda@ons to support this transi@on.  

 

Research Programme 

The study generated mul@-level evidence across mul@ple geographic areas, covering 473 general prac@ces. Work 

included:  

WP 1 - A systema@c review of decarbonisa@on ac@ons in general prac@ce  

WP 2 - A survey (addi@onal Ale 1 of current ac@vity and aCtudes towards sustainability in general prac@ce AND 

             Longitudinal case studies of 12 prac@ces implemen@ng decarbonisa@on ac@ons over 12 months 

WP 3 - Pa@ent survey/interviews to understand views on sustainability ac@ons in general prac@ce 

WP 4 – Economics analysis of costs of adop@ng carbon-reducing changes in general prac@ces 

WP 5 - Stakeholder interviews with policymakers, NHS commissioners and representa@ves from general prac@ce      

and healthcare organisa@ons and professional bodies.  

WP 6 - Knowledge mobilisa@on workshops 

See reference list in Addi�onal �le 1, WP = Work Package 

 105 
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METHODS 106 

Study design 107 

This study is a theory-informed synthesis of Andings from the GPNET-0 Study (Box 1, Addi@onal Ale 1). The analysis 108 

drew together Andings from across the study (Addi@onal Ale 1) to examine the factors shaping the implementa@on 109 

and sustainability of decarbonisa@on ac@ons within general prac@ce. As per our study protocol,19 we used realist 110 

approaches to draw on our constantly updated programme theory20 and thereby create explanatory programme 111 

theory conAgura@ons (EPTCs). 112 

 113 

Data integra�on  114 

The synthesis drew on qualita@ve, quan@ta@ve, and economic outputs, including data from general prac@ce teams, 115 

pa@ents, and system stakeholders (Box 1; Addi@onal Ale 1). Data integra@on was ini@ated through a whole research 116 

team mee@ng, including pa@ent and public contributors, at which high-level Andings from across the work packages 117 

were presented to establish a shared understanding of the evidence base and inform the approach to synthesis. A 118 

discrete Anding was deAned as a single, conceptually dis@nct observa@on a about a factor inGuencing 119 

implementa@on (e.g., a barrier, enabler, or ac@on), expressed at a level that enabled meaningful comparison across 120 

data sources. 121 

Each Anding was characterised according to:  122 

• the level of the system at which it operated (ins@tu@onal b, organisa@onal c, professional d, pa@ent e) 123 

• its func@on (barriers f, enablers g, or ac@ons h) 124 

• its alignment with Normalisa@on Process Theory (NPT) constructs and Theore@cal Domains Framework 125 

(TDF) domains 126 

• its eviden@ary strength (high, medium, low i) and suppor@ng data sources 127 

De�ni�ons for a-i can be found in Addi�onal �le 1 128 

 129 

Findings were subsequently extracted from study outputs, including published and unpublished analyses, (by NK 130 

and quality checked by RS and FD) and reported within a structured data extrac@on table (MicrosoL Excel). 131 

Qualita@ve work packages had been analysed using a shared coding framework informed by NPT and the TDF.  132 
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Where Andings were not explicitly reported in published output, they were interpreted from original analyses to 133 

ensure consistency in the level and format of data included. This process resulted in 174 discrete Andings. 134 

Integra@on and comparison of Andings across data sources were undertaken itera@vely, with regular discussions 135 

across the research team to review emerging interpreta@ons and ensure consistency. An example is shown in 136 

Addi@onal material Ales 2 and 3 for the speciAc topic “Anancial incen@ves”. Interpre@ve notes and traceable 137 

references were recorded alongside each entry.  138 

 139 

Analysis and Interpreta�on 140 

The analysis was informed by implementa@on theory.19 NPT and TDF, applied in earlier strands of the GPNET-0 study, 141 

were retained as interpre@ve lenses to support understanding of implementa@on processes across the dataset. 142 

Context-mechanism-outcome (CMO) logic was applied as an analy@c device to examine how contextual condi@ons 143 

shaped behavioural processes and implementa@on outcomes across system levels to create explanatory 144 

conAgura@ons.  145 

 146 

Analysis proceeded itera@vely using the structured integra@on matrix. Discrete Andings were triangulated across 147 

sources to iden@fy areas of convergence (consistent paBerns across sources), divergence (conGic@ng or 148 

contradictory Andings), and absence (where an@cipated rela@onships were not supported by available data). 149 

Related Andings were grouped into higher-order explanatory themes based on shared underlying mechanisms or 150 

system condi@ons (e.g., Anancial incen@ves). Grouping was informed by similari@es in NPT constructs, TDF domains, 151 

and the func@on of Andings (barriers, enablers, ac@on), and was reAned through itera@ve comparison within the 152 

matrix.  153 

 154 

For each theme, EPTCs were developed to explain how speciAc contextual condi@ons triggered or inhibited 155 

mechanisms, resul@ng in implementa@on outcomes. EPTCs were constructed by:  156 

• Iden@fying recurring paBerns across grouped Andings 157 

• Specifying the contextual condi@ons under which these paBerns occurred 158 

• Ar@cula@ng the underlying mechanisms (e.g., coherence, cogni@ve par@cipa@on, resource constraints) 159 
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• Linking these to observed or inferred outcomes 160 

Where Andings spanned mul@ple system levels, interac@ons between levels were explicitly considered in 161 

construc@ng conAgura@ons. EPTCs were itera@vely reAned through comparison with the underlying data and 162 

through discussion with the wider research team to ensure plausibility, internal coherence, and alignment with 163 

Andings across work packages. ReAned EPTCs were then synthesised into higher-order programme theory testable 164 

proposi@ons (PTTS), which describe the condi@ons under which decarbonisa@on eJorts in general prac@ce were 165 

mobilised, sustained, depriori@sed, or displaced. All authors contributed to reviewing and reAning the analy@cal 166 

outputs at key stages of the synthesis process.  167 

 168 

RESULTS 169 

Seventeen explanatory conAgura@ons were generated through itera@ve synthesis of 174 Andings across the wider 170 

study strands (Table 1; Addi@onal Ale 4). These conAgura@ons describe the condi@ons under which decarbonisa@on 171 

ac@ons in general prac@ce are mobilised, embedded within rou@ne care, depriori@sed, or sustained. ConAgura@ons 172 

span early mobilisa@on, rou@ne integra@on, and longer-term sustainability phases. Several illustrate “decay” (the 173 

weakening or displacement of ini@ally enabling mechanisms under compe@ng organisa@onal or ins@tu@onal 174 

pressures).  175 

TABLE 1 SHOULD APPEAR HERE 176 

 177 

Mapping conAgura@ons against dominant actor level provided a descrip@ve overview of where responsibility for 178 

ac@on most commonly resided (Table 2). 179 

 180 
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Table 2. Distribu�on of Explanatory Programme Theory Con3gura�ons (EPTCs) by Dominant Actor Level 181 

 182 

 183 

 184 

 185 

 186 

 187 

 188 

 189 

 190 

 191 

 192 

 193 

 194 

 195 

Decarbonisa@on depended on whether ac@ons were ins@tu@onally supported, coherently governed, and prac@cally 196 

feasible within rou@ne workGows. Across the 17 conAgura@ons, three interac@ng mechanisms consistently shaped 197 

implementa@on: (1) legi@macy (e.g., through regula@on, contract or funding); (2) system-level alignment across 198 

na@onal, meso, and general prac@ce levels; and (3) prac@cal workability within resource-constrained environments 199 

(feasibility).  These mechanisms operate in combina@on across domains of implementa@on, rather than as discrete 200 

or bounded categories.  201 

Cluster theme Dominant Actor Level Contribu@ng EPTCs 

Pa@ent-facing engagement and 

equity 

Pa@ent 9 – pa@ent communica@on 

13 – structural inequi@es 

Prac@ce-level leadership Organisa@onal 

(Prac@ce) 

3 – leadership mobilisa@on 

4 – symbolic leadership 

Team-based implementa@on  Organisa@onal 

(Prac@ce) 

7 – embedded feedback cycles 

10 - peer learning 

14 – team reinforcement rituals 

17 – emo@onal processing 

Organisa@onal workability Organisa@onal 

(Prac@ce) 

5 – “quick wins” 

6 – workload pressure 

12 – integra@on into rou@ne 

13 – structural inequi@es 

Meso-level governance and 

coordina@on 

Ins@tu@onal (Local 

GP/NHS management) 

2 – inconsistent local guidance 

8 – monitoring as genera@ve/extrac@ve 

10 – peer learning 

16 – cross organisa@onal alignment 

Na@onal drivers and disruptors Ins@tu@onal (Na@onal) 1 – na@onal policy coherence 

11 – short-term incen@ves 

15 – system shocks 
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Legi�macy, mandate, and system-level alignment 202 

Clear na@onal policy direc@on (EPTC 1), consistent local guidance and governance alignment (EPTCs 2, 16), and 203 

ac@ve prac@ce-level leadership (EPTC 3) reduced uncertainty and signalled that decarbonisa@on was legi@mate core 204 

work.  Where policy and leadership signals were absent or inconsistent, engagement was fragile. Short-term 205 

incen@ves could s@mulate ini@al ac@vity (EPTC 11) but did not secure durability in the absence of consistent policy 206 

direc@on and organisa@onal embedding.  Showing prac@ces their personalised economic modelling evidence 207 

reinforced these dynamics by shaping percep@ons of feasibility and organisa@onal risk.  In contrast, where 208 

leadership was symbolic or unsupported (EPTC 4), or policy signals were inconsistent, ini@a@ves were vulnerable to 209 

driL.  210 

 211 

Workability under constraint and the risk of displacement 212 

Workability was a central determinant of whether decarbonisa@on ac@ons persisted.  Small, feasible, “quick wins” 213 

(EPTC 5) supported early progress and built conAdence.  Integra@on into everyday workGows (EPTC 12) facilitated 214 

normalisa@on, par@cularly when teams had space to reGect on uncertainty and workload implica@ons (EPTC 17).  215 

However, where workload and staRng pressures were high (EPTC 6), sustainability ac@ons that remained addi@ve 216 

rather than integrated were readily depriori@sed by compe@ng immediate clinical demands.  Even strong moral 217 

commitment could not compensate for limited opera@onal capacity.  218 

 219 

Monitoring, peer exchange, and reinforcement 220 

Local governance structures shaped whether sustainability was reinforced or eroded.  Monitoring operated in two 221 

dis@nct ways.  Where measures were locally interpreted and aligned with clinical priori@es (EPTC 7, 8), they 222 

supported reGec@on, reinforcement, and visible recogni@on (EPTC 14). Where monitoring was experienced as 223 

externally imposed compliance, it increased administra@ve burden and weakened engagement.  Peer exchange 224 

through local networks (EPTC 10), par@cularly when supported by meso-level alignment (EPTC 16), facilitated 225 

diJusion of tested, low-fric@on interven@ons.  Prac@ces were more willing to adopt approaches demonstrated by 226 

peers than to implement generic direc@ves that were not perceived as workable within their local context.  227 

 228 
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Pa�ent-facing legi�macy and structural constraint 229 

Pa@ent engagement (though oLen scant) was shaped by visible ac@on and credible communica@on (EPTC 9), 230 

alongside structural inequali@es aJec@ng access and par@cipa@on (EPTC 13).  Within this context sustainability 231 

ini@a@ves were more readily accepted by all where they were framed as compa@ble with high-quality care.  232 

Conversely, where sustainability was perceived to compromise care quality or exacerbate inequity, general prac@ce 233 

staJ an@cipated reputa@onal/rela@onal risk and pa@ents were reluctant to engage.  This reduced willingness to 234 

implement change, even when policy and leadership signals were suppor@ve.  235 

 236 

Shock, fragility, and resilience 237 

‘System shocks’ such as leadership turnover, organisa@onal restructuring, or funding withdrawal (EPTC 15) exposed 238 

the fragility of ini@a@ves reliant on individual champions or temporary incen@ves. Where sustainability prac@ces 239 

had been embedded into rou@ne workGows and reinforced socially (EPTCs 14, 7, 8), they were more resilient to 240 

disrup@on. Where embedding was par@al, ini@a@ves decayed rapidly under pressure. 241 

 242 

Programme theory testable statements 243 

The 17 EPTCs were consolidated into eight programme theory testable statements (PTTS) (Box 2).  Figure 1 illustrates 244 

the analy@cal process by which conAgura@ons were grouped and integrated to generate these higher-order 245 

explanatory proposi@ons.  Collec@vely, the PTTS ar@culate the system condi@ons under which decarbonisa@on in 246 

general prac@ce is mobilised, sustained, depriori@sed, or reinforced.  Across proposi@ons, three interac@ng 247 

mechanisms were recurrent: legi@macy, system-level alignment, and prac@cal workability.  Indica@ng that voluntary 248 

decarbonisa@on ac@ons in general prac@ce are structurally unstable unless embedded within governance, funding 249 

and workGow structures.  250 

 251 

 252 

 253 

 254 

 255 
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Figure 1 - EPTC 9 and 13 form a Programme Theory Testable Statement (PTTS) rela�ng to pa�ents  256 

 257 

Figure 1 provides an illustra�ve pa�ent-level con�gura�on which forms a narra�ve glue for their engagement; 258 

equivalent con�gura�ons were developed across other actor levels but are not presented here.  259 

 260 

 261 

 262 

 263 

 264 

 265 

 266 

 267 

 268 

 269 

 270 

 271 

CONTEXT - Pa@ent-facing communica@on 
and visible prac@ce ac@ons are 
consistent and credible. 

MECHANISM - Shared narra@ve and 
mutual valida@on deepen sense-making 
across pa@ent–prac@ce boundary. 

OUTCOME - Pa@ents view sustainability 
as legi@mate care rather than a trade-oJ. 
 

PTTS rela@ng to pa@ents  
If prac@ces show visible ac@ons and credible communica@ons about planetary health (EPTC 9) 
and aBend to access constraints (EPTC 13), then pa@ents co-produce ac@on rather than seeing a 
quality trade-oJ. 

CONTEXT - Structural inequi@es (rural 
transport, digital exclusion, cost sensi@vity). 

OUTCOME - Uneven uptake and moral 
tension; some pa@ents/prac@ces excluded. 
 

MECHANISM - Selec@ve workability: ac@on 
possible only for those with access and 
capacity. 
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 272 

 273 

 274 

 275 

 276 

 277 

 278 

 279 

 280 

 281 

 282 

 283 

 284 

 285 

 286 

 287 

 288 

 289 

 290 

 291 

 292 

 293 

 294 

 295 

Box 2. Programme Theory Testable Statements 
 

1. Clear national direction and aligned local leadership 

If national policy is clear (EPTC 1), local guidance and meso-level governance structures are aligned 
(EPTCs 2, 16), and practice leaders actively support change (EPTC 3), then teams are more likely to 
prioritise decarbonisation because expectations are consistent and the work feels legitimate and 
supported.  

 

2. Making the link between good clinical care and sustainable care explicit 

If decarbonisation is seen as part of delivering high-quality care and does not add unnecessary workload 
(EPTC 12), participation is more likely to continue because it makes practical as well as moral sense.  

 

3. Supporting teams  
If teams have space to discuss concerns (EPTC 17) and can start with small achievable actions (“quick 
wins”; EPTC 5), early uncertainty is more likely to turn into con1dence, reducing the risk of super1cial or 
symbolic engagement (EPTCs 4, 6).  

 

4. Addressing workload and capacity 

If workload and sta2ing pressures are not addressed (EPTC 6), decarbonisation e2orts are likely to be 
deprioritised even when funding or policy support exists (EPTC 11), because immediate clinical demands 
take precedence.  
 

5. Learning rather than compliance 

If sustainability measures are interpreted locally and linked to everyday clinical priorities (EPTCs 7, 8), 
monitoring supports learning and improvement; if they are imposed as compliance task, engagement 
weakens.  

 

6. Spreading through peer exchange 

If practices can share experiences and practical examples through local networks (EPTCs 10, 16), 
adoption spreads because teams prefer approaches that reduce perceived risk and coordination burden.  
 

7. Patient trust   
If practices communicate clearly about sustainability actions (EPTC 9) and consider access barriers 
(EPTC 13), patients are more likely to support changes without feeling the quality of care is compromised.  

 

8. Building resilience to disruption 

If sustainability practices are embedded into routine work and reinforced socially (EPTCs 14, 7, 8), they 
are more likely to withstand system shocks (EPTC 15).  
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DISCUSSION 296 

This paper reports the integra@ve synthesis from the GPNET-0 Study’s Andings, providing a system-level explana@on 297 

of how decarbonisa@on ac@ons are enabled, constrained or displaced in general prac@ce.  We developed 17 298 

explanatory programme theory conAgura@ons (EPTCs) to ar@culate recurring implementa@on paBerns across 299 

system levels.  All the EPTCs are shaped by three commonly occurring structural mechanisms: legi@macy, system-300 

level alignment, and workability (Agure 2).  Where decarbonisa@on ac@ons were treated as legi@mate core work 301 

and integrated into rou@ne workGows, implementa@on was more likely to be sustained and embedded.  Where 302 

ac@ons relied on voluntary eJort, informal champions, or addi@onal tasks that increased workload burden, they 303 

were vulnerable to displacement under compe@ng clinical pressures. These condi@ons were shaped by wider 304 

system-level factors rather than individual prac@ce choice alone.  Overall, these Andings indicate that 305 

decarbonisa@on in general prac@ce is primarily a structural implementa@on challenge, depending on alignment 306 

between policy, organisa@onal systems, and rou@ne prac@ce work. We discuss our Andings working from the pa@ent 307 

at the centre outwards to the na@onal health agenda. Pa@ent and community engagement emerged as a central 308 

theme for the GPNET-0 Study through our PPIE work and will be fully reported elsewhere.   309 

Figure 2 – Diagramma�c representa�on of the three structural mechanisms and rela�onship to EPTCs 310 

 311 

 312 

 313 

 314 
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Rela�onship to exis�ng literature 315 

Consistent with prior research, awareness of decarbonisa@on in general prac@ce was variable even among 316 

clinicians21  and limited among non-clinical staJ and pa@ents.22 While previous studies have emphasised pa@ent-317 

centred communica@on strategies that link climate change to individual health outcomes or prescribing decisions,23 318 

our Andings suggest that pa@ent-facing legi@macy operates diJerently in general prac@ce. Pa@ents priori@sed 319 

reassurance that decarbonisa@on ac@ons would not compromise quality of care and Health Care Professionals 320 

(HCPs) felt they needed to align with best prac@ce ini@a@ves when communica@ng the importance of 321 

decarbonisa@on.  322 

 323 

At the organisa@onal level, leadership has been widely recognised as a facilitator of change in healthcare. However, 324 

consistent with other NHS change ini@a@ves,24 our Andings indicate that designa@ng a sustainability or “climate” 325 

lead is insuRcient without authority, @me, and integra@on into organisa@onal processes.  While prac@ces with 326 

iden@Aed sustainability leads reported higher levels of ac@vity, these roles were frequently informal and voluntary, 327 

as found in other paradigms.25  This aligns with cri@ques of professional declara@ons that emphasise individual 328 

responsibility without addressing necessary organisa@onal infrastructure.26 Our Andings also reinforce established 329 

organisa@onal science principles regarding team-based implementa@on and the value of early “quick wins” in 330 

embedding change.27 However, we extend this literature by demonstra@ng how resource scarcity and structural 331 

inequali@es constrain organisa@onal capacity.  Prac@ces are not equally posi@oned to implement decarbonisa@on 332 

ac@ons, and depriva@on-related factors may inGuence feasibility. Exis@ng NHS general prac@ce remunera@on 333 

mechanisms aBempt to account for contextual varia@on, sugges@ng poten@al parallels for decarbonisa@on policy 334 

design.  335 

 336 

At meso-level governance (e.g., regional and system-level organisa@ons), local guidance, compliance monitoring, 337 

and peer learning networks were central to transla@on of na@onal ambi@on into prac@ce-level ac@on. Similar 338 

governance dynamics have been observed in other system reforms, including workforce and demand 339 

management.28  However, the crea@on and mobilisa@on of sustainability knowledge at meso-level remains under-340 
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explored in the literature.  Compe@ng priority pressures29 may limit the capacity of these structures to support de 341 

novo decarbonisa@on ini@a@ves unless they are ins@tu@onally mandated.  342 

 343 

Na@onal policy support, Anance incen@ves, and legisla@ve change have been shown to accelerate uptake of targeted 344 

ini@a@ves, such as environmentally focused prescribing. Our Andings reinforce this by demonstra@ng that policy 345 

coherence and alignment across levels inGuence implementa@on trajectories.  However, incen@ves alone did not 346 

secure durability without integra@on into rou@ne work. This echoes broader evidence that externally driven 347 

ini@a@ves require structural embedding to achieve sustained change30 and suggests that decarbonisa@on eJorts in 348 

health systems more widely depend on alignment between policy, organisa@onal systems, and everyday clinical 349 

prac@ce.  350 

 351 

Strengths and Limita�ons 352 

A key strength of this mul@-method longitudinal study is the breadth of evidence integrated across qualita@ve, 353 

survey, and economic strands, enabling a mul@-level understanding of implementa@on dynamics and readiness for 354 

knowledge implementa@on. Engagement of stakeholders from devolved UK na@ons and inclusion of academic GPs 355 

and pa@ent representa@ves enhanced the relevance and credibility of the Andings. Extensive pa@ent and public 356 

involvement strengthened the relevance and interpre@ve validity of Andings. The use of structured matrices to 357 

develop and reAne EPTCs enabled traceability from source to explanatory proposi@ons.  Incorpora@ng NPT, TDF and 358 

CMO logic provided conceptual coherence and supported the development of transferable explanatory 359 

proposi@ons.  360 

  361 

This synthesis depended on the quality and completeness of Andings generated in earlier study strands, which 362 

varied across work packages, data genera@on was more challenging by some methods and with some par@cipant 363 

groups.  We acknowledge that volunteer case study prac@ces may have been more engaged than the average 364 

general prac@ce, but this is common to most ethnographic research. As with all theory informed synthesis, the 365 

resul@ng programme theory reGects interpre@ve judgement, although this was mi@gated through traceability, 366 

documenta@on of analy@c decisions, and examina@on of convergence across data sources. 367 



17 

 

Implica�ons and future research 368 

The Andings highlight that decarbonisa@on in general prac@ce requires structural rather than solely behavioural 369 

solu@ons. Policy design should priori@se clear na@onal direc@on, aligned meso‑level governance, and integra@on 370 

into rou@ne prac@ce workGows. Without these condi@ons, sustainability ac@ons remain discre@onary and 371 

vulnerable to displacement. 372 

 373 

For na@onal bodies, this means embedding decarbonisa@on within regulatory frameworks, contractual 374 

expecta@ons, and long‑term funding mechanisms. For meso‑level organisa@ons, it requires consistent guidance, 375 

suppor@ve monitoring, and facilita@on of peer learning networks that reduce coordina@on burden. For general 376 

prac@ces, the priority is to integrate sustainability into exis@ng processes, create space for team reGec@on, and 377 

ensure visible communica@on with pa@ents that reinforces trust and avoids exacerba@ng inequi@es. 378 

 379 

The programme theory developed here oJers a system-level framework that can inform future implementa@on 380 

strategies, guide the design of suppor@ve governance structures, and shape empirical tes@ng of decarbonisa@on 381 

interven@ons in primary care and comparable health systems interna@onally. Future research should test the 382 

programme theory proposi@ons developed here, examine compara@ve implementa@on across diJerent health 383 

systems, and evaluate incen@ve and governance models that support sustainable integra@on.  384 

 385 

CONCLUSION 386 

This synthesis iden@Aes that decarbonisa@on in general prac@ce is shaped by structural condi@ons rather than 387 

individual mo@va@on. Sustained change depends on legi@macy, system‑level alignment, and workability within 388 

rou@ne prac@ce. When these condi@ons are present, decarbonisa@on can be embedded and normalised; when 389 

absent, ini@a@ves remain fragile and prone to displacement. The programme theory provides a system‑level 390 

explana@on of these dynamics and oJers a founda@on for designing, implemen@ng, and evalua@ng future 391 

sustainability strategies in general prac@ce. 392 

 393 

 394 
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Table 1. Explanatory Programme Theory Con3gura�ons (EPTCs)  395 

EPTC ConAgura@on 

EPTC 1 – Na@onal policy coherence (C) Na@onal frameworks, policies, and incen@ve structures establish GP decarbonisa@on as a priority. (M) clear and 

consistent policy signals align professional iden@ty and clarify expecta@ons across system levels. (O) GP decarbonisa@on is 

perceived as legi@mate core work rather than discre@onary ac@vity. 

EPTC 2 – Inconsistent local guidance (C) Guidance and expecta@ons vary across meso-level* healthcare organisa@ons or are poorly coordinated. (M) GP teams 

must locally interpret fragmented signals, diver@ng eJorts into sense-making rather than ac@on. (O) Par@cipa@on stalls and 

implementa@on is delayed.  

EPTC 3 – Leadership mobilisa@on (C) General prac@ces have visible, values-based leadership and named sustainability/decarbonisa@on roles.  (M) GP Leaders 

legi@mise the work and ac@vely enrol team members. (O) GP decarbonisa@on becomes a socially endorsed team norm.  

EPTC 4 – Symbolic leadership (C) GP leadership is nominal, unsupported, or lacks @me and authority. (M) Ac@va@on is fragile; legi@macy is asserted but 

not opera@onalised. (O) GP decarbonisa@on remains peripheral or tokenis@c, and vulnerable to decay.  

EPTC 5 – Early “quick wins” (C) General prac@ces implement small, visible decarbonisa@on ac@ons.  (M) Achievable tasks demonstrate feasibility and 

reinforce belief in progress. (O) Momentum builds and prac@cal rou@nes begin to stabilise.  

EPTC 6 – Workload pressure and 

displacement 

(C) General prac@ces operate within overloaded systems with compe@ng clinical demands and limited resources. (M) 

Decarbonisa@on tasks are displaced when acute priori@es dominate workGow. (O) Decarbonisa@on ac@vity is deferred or 

depriori@sed despite professional commitment.  
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EPTC 7 – Embedded feedback cycles (C) GP teams incorporate decarbonisa@on into rou@ne mee@ngs or audits. (M) Regular reGec@on supports collec@ve 

learning and adjustments. (O) Decarbonisa@on prac@ces become self-correc@ng and more durable.  

EPTC 8 – Monitoring as genera@ve or 

extrac@ve 

(C) Decarbonisa@on metrics are introduced at general prac@ce and meso-levels. (M) When locally interpreted, monitoring 

supports meaningful learning; when externally imposed, it increases compliance burden. (O) GP engagement is sustained 

under local ownership but weakens under extrac@ve oversight. 

EPTC 9 – Credible pa@ent communica@on (C) General prac@ces communicate clearly about decarbonisa@on ac@ons and make changes visible. (M) Shared 

understanding develops across the pa@ent-prac@ce rela@onship. (O) Pa@ents perceive decarbonisa@on as compa@ble with 

good care rather than a trade-oJ.  

EPTC 10 – Peer learning  (C) General prac@ces share experience and prac@cal examples through local networks. (M) Peer exchange reduces perceived 

risk and coordina@on burden. (O) Workable interven@ons spread more rapidly across prac@ces.  

EPTC 11 – Short-term incen@ves (C) Time-limited GP funding or incen@ves s@mulate ac@vity.  (M) External reinforcement triggers ac@va@on without long-

term embedding. (O) Early uptake is followed by driL when incen@ves end.  

EPTC 12 – Integra@on into rou@ne clinical 

work 

(C) GP decarbonisa@on principles are incorporated into everyday clinical prac@ce.  (M) Moral framing combined with visible 

eRciency gains reinforces par@cipa@on. (O) Decarbonisa@on becomes normalised as both ethical and prac@cal clinical work.  

EPTC 13 – Structural inequity (C) Structural barriers such as transport, digital exclusion, or cost sensi@vity aJect pa@ents. (M) GP decarbonisa@on ac@ons 

are selec@vely workable depending on pa@ent access and capacity. (O) Uptake is uneven, genera@ng moral tension and 

diJeren@al beneAt.  
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EPTC 14 – Team reinforcement rituals (C) General Prac@ces maintain visibility of decarbonisa@on through brief updates, recogni@on, or micro-audits. (M) Ongoing 

communal appraisal reinforces collec@ve eRcacy. (O) Sustainability rou@nes become durable and self-reinforcing.  

EPTC 15 – System shocks (C) Leadership turnover, structural change, or funding withdrawal disrupt exis@ng arrangements.  (M) Loss of ownership and 

feedback capacity destabilise prior gains. (O) GP decarbonisa@on eJorts unravel and slip down the agenda.  

EPTC 16 – Cross-organisa@onal alignment (C) General prac@ces, and meso-level organisa@ons collaborate within shared governance and aligned incen@ves. (M) 

Rela@onal trust and compa@ble systems enable coordina@on ac@on (O) Decarbonisa@on ac@vity diJuses and scales across 

organisa@onal boundaries.  

EPTC 17 – Emo@onal processing and 

psychological safety 

(C) GP teams experience uncertainty or emo@onal burden related to sustainability work but have space for collec@ve 

reGec@on. (M) Shared processing transforms anxiety into empowerment. (O) Engagement is sustained and conAdence 

strengthened.  

EPTCS all relate to the general prac�ce se)ng. Throughout, the abbrevia�on GP is used for this se)ng (General Prac�ce) to enhance readability by keeping statements 396 

short.  CMO concepts are used from Context, Mechanism, Outcome Con�gura�on theory (Pawson and Tilley 2013) 397 

 398 

 399 

 400 

 401 
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List of Abbrevia�ons 402 

 403 

CMO - Context-mechanism-outcome 404 

EPTCs - Explanatory Programme Theory ConAgura@ons  405 

NHS – Na@onal Health Service 406 

NPT - Normalisa@on Process Theory  407 

GP – General Prac@@oner (in table 1 we use GP for the seCng of General Prac@ce) 408 

HCP – Health Care Professional 409 

PTTS - programme theory testable proposi@ons 410 

RCGP - Royal College of General Prac@@oners  411 

TDF - Theore@cal Domains Framework  412 
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