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Abstract 16 

‘Net Zero’ and ‘Nature Positive’ frameworks guide organisations to contribute towards climate 17 
and biodiversity goals, but are often implemented separately. It remains unclear to what extent 18 
achieving Net Zero strategies can help organisations to contribute towards Nature Positive 19 
goals. We apply footprinting methods to an illustrative case study (Wadham College, Oxford) 20 
to quantify whether a Net Zero strategy – focusing on GHG emission reductions – delivers 21 
biodiversity co-benefits. We find that implementing the college’s 2035 Net Zero strategy could 22 
reduce biodiversity impacts from utilities, built environment, and direct land use by 23 
approximately 67%. However, the scope of Net Zero strategies often omit highly impactful 24 
activities for biodiversity. When landholdings were included within the scope, the Net Zero 25 
strategy reduced biodiversity impacts by approximately 5%. Our study implies pathways exist 26 
for achieving carbon and biodiversity objectives together, provided careful coordination 27 
between strategies and extensive compensation of residual impacts. 28 
 29 
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Introduction 32 

Climate change and biodiversity loss threaten the resilience of global economies, and 33 
undermine human societies (IPCC, 2023; Pörtner, 2021). According to international policy 34 
such as the Paris Agreement and the Global Biodiversity Framework, considerable 35 
transformation is now required to reduce greenhouse gas (GHG) emissions in line with 36 
acceptable warming scenarios and to ‘halt and reverse’ biodiversity loss (CBD, 2022; Díaz et 37 
al., 2019; Leclère et al., 2020; Mace et al., 2018; Pörtner, 2021; UNFCCC, 2015). In turn, 38 
transformative actions require explicit, precise, and measurable climate and biodiversity goals, 39 
supported by clearly aligned targets (Maron et al., 2021; Science Based Targets initiative 40 
(SBTi), 2024; Science Based Targets Network (SBTN), 2020). For organisations, this has led 41 
to the adoption of ‘Net Zero’ type targets (for GHG emissions) and, increasingly, targets 42 
aligned with a ‘Nature Positive’ objective within sustainability strategies (Addison et al., 2019; 43 
Hale et al., 2022; zu Ermgassen, Howard, et al., 2022). 44 
 45 
‘Net Zero’ is well-defined and widely applied, denoting the goal for a given actor at any scale 46 
to achieve balance between GHG production and removal (Fankhauser et al., 2022), resulting 47 
in “net zero” addition of atmospheric GHGs. Analogously, the concept of Nature Positive has 48 
recently emerged around efforts to address biodiversity loss. The Nature Positive goal can be 49 
defined as a societal goal of ‘halting and reversing’ nature loss against a chosen baseline year 50 
(usually 2020), although a variety of linked definitions of Nature Positive (Nature Positive 51 
Initiative, 2024). This is analogous to the mission of the Global Biodiversity Framework, around 52 
taking ‘urgent action to halt and reverse biodiversity loss’, putting nature ‘on a path to recovery’ 53 
(Booth et al., 2024; Locke, 2020; Milner-Gulland, 2022; Nature Positive Initiative, 2024). 54 
 55 
Nature Positive aligned strategies – often framed in relation to biodiversity trends – therefore 56 
require organisations to make efforts to prevent or reduce negative impacts across their full 57 
value chain compared to a baseline year, and compensate any remaining unavoidable 58 
negative impacts (Booth et al 2024). The Nature Positive framework  builds on the well-59 
established mitigation hierarchy, encompassing avoidance, minimisation, restoration and 60 
compensation for actions that harm biodiversity (Arlidge et al., 2018). To align with a ‘Nature 61 
Positive’ goal, organisational biodiversity strategies need to go beyond this level of ambition, 62 
also taking action to deliver transformative positive change for nature (Nature Positive 63 
Initiative, 2024; The Biodiversity Consultancy, 2024). However, robust quantitative biodiversity 64 
targets remain uncommon among organisations: of the Fortune 100 companies assessed by 65 
(Addison et al., 2019), only five had biodiversity commitments that were specific, measurable 66 
and time-bound, and none reported quantitative biodiversity outcomes.  67 



   
 

   
 

 68 
The higher prevalence of climate change over biodiversity in organisational sustainability 69 
strategies reflects several factors. Compared with biodiversity, climate change receives 70 
greater attention from the media, policymakers, investors and other stakeholders and has 71 
more established measures and regulatory expectations (Mammides & Campos-Arceiz, 2025; 72 
TCFD, 2017; TNFD, 2023). Institutional theory suggests organisations are more likely to 73 
conform to external expectations supported by legal or regulatory enforcement (Oliver, 1991). 74 
As a result of the longer history of climate governance, stronger regulatory and stakeholder 75 
expectations, organisations have accrued more internal expertise and capacity in addressing 76 
GHG emissions, and climate change compared to biodiversity (Andersson & Arvidsson, 2026) 77 
(Andersson & Arvidsson, 2026; Arvidsson, 2024; Oliver, 1991). Biodiversity, in contrast, may 78 
still be treated primarily as a reputational concern rather than a core organisational 79 
responsibility (Smith et al., 2019). Integrating biodiversity is also more challenging because 80 
measures for quantifying and attributing impacts and gains are less established, uncertainty 81 
is greater, and organisations have less experience acting upon, and communicating their 82 
biodiversity impacts and dependencies (Bang et al., 2026; Durand et al., 2025).  83 
 84 
Institutional pressures surrounding biodiversity are increasing as mandatory reporting 85 
requirements, such as the EU Corporate Sustainability Reporting Directive, require 86 
organisations to assess and report on a wider range of environmental impacts, including 87 
biodiversity (Andersson & Arvidsson, 2026; European Parliament & Council of the European 88 
Union, 2022).  89 
 90 
Despite their physical interdependence, organisational climate change and biodiversity 91 
strategies and governance processes have largely been developed separately (Anthesis, 92 
2025; UNEP, 2024). This separation is problematic because climate change is an important 93 
driver of biodiversity loss, meaning that action to reduce GHG emissions can also benefit 94 
biodiversity (Locke, 2020; Pörtner, 2021). Similarly, action to conserve and restore biodiversity 95 
can lead to large climate benefits e.g. in the form of carbon sequestration (aka nature-based 96 
solutions to climate change). Climate change and biodiversity therefore need to be addressed 97 
together (Pörtner, 2021; Seddon et al., 2020), and both EU and GBF guidance have 98 
recognised the need to consider the two together in environmental assessment (CBD, 2022; 99 
European Commission, 2013).  100 
 101 
However, it has not previously been shown to what extent success under an organisational 102 
Net Zero strategy implemented in isolation can be assumed to also have biodiversity benefits 103 
that can contribute to Nature Positive goals. Climate change is one of several important drivers 104 



   
 

   
 

of biodiversity loss, with habitat loss, pollution, invasive species and overexploitation also 105 
representing major direct threats (Caro et al., 2022; Urban, 2024).Whilst action to address 106 
climate change may have positive impacts for biodiversity, action to reduce GHG emissions 107 
alone cannot be assumed to address the major causes of biodiversity loss. Separation of 108 
climate and biodiversity strategies - especially when there is a tendency for organisations to 109 
focus primarily on the former - therefore risks incompletely identifying and managing the 110 
connections between ecological and climate change drivers. In worst-case scenarios, the 111 
result could be sustainability strategies working against each other, inadvertently hindering 112 
progress in solving one, the other, or both issues (Pörtner, 2021; Seddon et al., 2020). 113 
Conversely, there are obvious benefits to identifying synergistic climate and biodiversity 114 
strategies, increasing the feasibility of the transformative pathways needed (T. B. White et al., 115 
2023, 2024).  116 
 117 
This leads to our core research question: to what extent will an organisation following an 118 
existing Net Zero strategy consequently end up delivering desirable biodiversity outcomes? 119 
We investigated the biodiversity outcomes of an organisation’s Net Zero strategy by applying 120 
established footprinting methods for carbon and biodiversity (Bull et al., 2022; Taylor et al., 121 
2023) to an illustrative case study organisation: Wadham College (hereafter referred to as ‘the 122 
college’). The college is a useful example as (a) extensive operational activity data are 123 
available, and (b) the organisation has both a detailed and practical Net Zero strategy and an 124 
ambitious quantitative Nature Positive-type objective (‘biodiversity net positive’). Wadham is a 125 
constituent college of the University of Oxford, providing educational, housing, catering, office 126 
and recreational spaces for staff, students and fellows, alongside owning substantial offsite 127 
land holdings and investments. The college’s twin carbon and biodiversity strategies are well-128 
resourced, and representative of the scale and ambition that may be needed to meet such 129 
sustainability goals at other organisations (Environmental Sustainability Strategy, 2021; 130 
Wadham College, Oxford, 2024). 131 

Our case study organisation – being one with considerable buildings, infrastructure and land 132 
portfolios – may be used to inform sustainability strategies in other organisational contexts. 133 
The college has a mix of historical and modern building stock, with the oldest building erected 134 
in the 1600s, major retrofitting occurring in the 1960s, and modern buildings erected in the 135 
2020s. Many of the college’s older buildings are thermally inefficient and a high proportion – 136 
more than 90% – rely on gas for heating and hot water (Wadham College, Oxford, 2024). The 137 
case study is therefore comparable to organisations with mixed property portfolios, and 138 
historical buildings including much of the UK housing stock, deemed the oldest and least 139 
energy efficient in Europe, and facing similar challenges (Energy Security and Net Zero 140 



   
 

   
 

Committee, 2025; Peñasco, 2024; zu Ermgassen, Drewniok, et al., 2022). Fewer than half 141 
(42%) of assessed homes in England are rated thermally efficient and around 73% of UK 142 
households use mains gas as their only source of central heating (House of Commons Library, 143 
2026; Office for National Statistics, 2021). The college also is a challenging context for 144 
implementing Net Zero targets due to the protected nature of some of their assets – a 145 
challenge faced by many organisations. For example, The National Trust cares for 28,500 146 
structures across the UK, erected from the 16th century to the 21st century, with significant 147 
refurbishments needed to achieve Net Zero emissions and adapt to climate change, whilst 148 
protecting their historic heritage. Like the college, these buildings consume large quantities of 149 
energy, driven by inefficient buildings and user needs. The college’s extant Net Zero strategy 150 
likely reflects priorities for these organisations, for whom reaching Net Zero goals will require 151 
retrofitting of existing building stock, coupled with decarbonisation of the electricity grid (zu 152 
Ermgassen, Drewniok, et al., 2022). 153 

The college is also supported by significant endowment wealth, strong institutional capacity 154 
and will, and supportive governance structures, placing it in a relatively strong position to 155 
develop and implement ambitious sustainability strategies (Andersson & Arvidsson, 2026; 156 
Kumar et al., 2024; Singh et al., 2022). This makes the college a useful example of a leading 157 
organisation – representing the level of ambition in approaches organisations  may need to 158 
take to reach Net Zero targets, and to integrate climate and biodiversity objectives. This 159 
provides important experience from which other organisations can learn.  160 

Here, we provide the first quantitative estimate of the biodiversity impacts associated with an 161 
organisation’s existing Net Zero strategy. Our approach provides insight into the opportunities 162 
and challenges of integrating Net Zero and Nature Positive aligned approaches, with 163 
relevance for organisations developing nature strategies in response to international 164 
environmental goals. Our approach further highlights that the biodiversity benefits of Net Zero 165 
action cannot simply be assumed; the extent to which an organisation’s Net Zero strategy 166 
produces positive biodiversity outcomes depends on which parts of the strategy are 167 
considered and on methodological choices within the assessment.  168 

  169 



   
 

   
 

Methods 170 

Our study methodology consisted of three stages (Figure 1): (1) calculating the college’s 171 
baseline GHG emissions and biodiversity impacts, based on available data on their built 172 
environment, utilities, and onsite-land use activities; (2) modelling GHG emissions and 173 
biodiversity impact trajectories following the college’s Net Zero strategy; and (3) identifying the 174 
financial and embodied environmental costs driven by the Net Zero strategy.  175 
 176 

 177 
Figure 1: A graphical summary of the three stages of the analysis approach. 178 
 179 
Scope of the study 180 



   
 

   
 

 181 
To quantify the college’s baseline GHG emissions and biodiversity impacts, we analysed data 182 
for utilities (water, electricity, and fuel use; water and general waste), the built environment 183 
(size and type of built environment), and onsite land holdings. These are referred to as ‘within-184 
scope’ activities, and were calculated for the academic years 2016-2022 using data provided 185 
by the college’s Estates Team.  186 
 187 
The scope of the analysis was determined partly by the scope of Net Zero strategies and partly 188 
data availability: data was limited or unavailable for college commuting, procurement, or 189 
investments, and so was not included within our scope. Travel estimates are also not included 190 
in baseline climate and biodiversity footprints, as the data was of insufficient quality for the 191 
main purposes of our study, but are reported separately for comparison. Similarly, data for 192 
offsite land holdings was collated by the college Financial Bursar to contextualise our findings 193 
but have not been considered within our baseline impact calculations. We chose to leave out 194 
offsite land holdings as the college’s land is leased in long-term tenancy agreements, making 195 
it financially and legally impractical for inclusion within the sustainability strategy. Our ‘out-of-196 
scope’ activities may contribute substantially to organisational biodiversity impacts, but are 197 
often excluded from Net Zero strategies. Nonetheless, it is common for organisational 198 
biodiversity impact analyses to be forced to work with data limitations. We comment on the 199 
implications of our scope in the discussion, and note that such activities (food consumption 200 
and procurement, for example) have been explored elsewhere in the university context (Taylor 201 
et al., 2023).  202 
 203 
Life Cyle Impact Assessment 204 
 205 
We converted the college’s activity data into climate and biodiversity impacts by applying two 206 
life cycle impact assessment (LCIA) frameworks, ReCiPe and LC-IMPACT (Bull et al., 2022; 207 
Huijbregts et al., 2017; Verones, Hellweg, Antón, et al., 2020). LCIA tools build upon the 208 
established life cycle assessment (LCA) methodology, combining LCA outputs for the major 209 
drivers of biodiversity loss (square meters of land occupation, for example) with 210 
characterisation factors to estimate the biodiversity impact per unit of environmental driver. 211 
The resulting biodiversity impacts are aggregated across freshwater, marine, and terrestrial 212 
ecosystems, reflecting the impact of human activity throughout the biosphere (Figure 2). LCIA 213 
approaches are widely used to estimate biodiversity loss across complex value chains, 214 
enabling a comparison of environmentally impactful activities in a widely accepted, 215 
standardised method. LCIA methods are highlighted as potential tools in key frameworks (the 216 



   
 

   
 

recommendations from the Taskforce for Nature-related Financial Disclosures, and European 217 
Sustainability Reporting Standards, for instance) (TNFD, 2023). 218 
 219 
LCIA tools are known to be subject to substantial limitations and uncertainties (Bromwich et 220 
al., 2025). LCIA characterisation factors rely on a number of assumptions, such as how 221 
midpoint environmental impacts drive endpoint biodiversity loss (Figure 2)(Maddinson et al., 222 
2026). For example,  midpoint impacts are assumed to impact all species equally, , LCIA tools 223 
typically address a limited set of biodiversity drivers,  (Crenna et al., 2020) (Figure 2), and 224 
marine impacts are particularly underrepresented by LCIA frameworks (Damiani et al., 2023; 225 
Payne et al., 2016). Selection of characterisation factors entails further assumptions regarding 226 
the time horizon, cultural perspectives and value choices. Here, we have chosen to apply 227 
average, core characterisation factors for LC-IMPACT, meaning values of biodiversity loss are 228 
calculated with a 100-year time horizon (Huijbregts et al., 2017; Verones, Hellweg, Anton, et 229 
al., 2020). Given the substantial uncertainties and assumptions embedded within LCIA 230 
approaches, results should be taken as estimates of relative, rather than absolute, impacts, 231 
with correspondingly wide confidence intervals (Bromwich et al 2025).  232 
 233 
We use two key metrics of biodiversity loss in our analysis: local species loss aggregated over 234 
time (species.year; ReCiPe) and potentially disappeared fraction of species over time 235 
(PDF.year; LC-IMPACT). The PDF.year metric can be understood as the fraction of global 236 
species that are at risk of global extinction if continuously impacted by a specific driver of 237 
biodiversity loss (Verones, Hellweg, Antón, et al., 2020). Conversely, ReCiPe measures 238 
biodiversity impact using the species.year metric, calculated as local relative species loss in 239 
terrestrial, freshwater, and marine ecosystems; species loss values are then integrated over 240 
space and time, and aggregated into a single unit (Huijbregts et al., 2017). Here we only 241 
present the ReCiPe results; LC-IMPACT results are provided in the SI to evidence the 242 
robustness of our findings across LCIA frameworks.  243 
 244 
 245 
 246 



   
 

   
 

 247 
Figure 2: Assessment framework for the college’s baseline climate and biodiversity impacts, 248 
adapted from (Bull et al., 2022). Dots represent quantified environmental pathways, across 249 
terrestrial, freshwater, and marine ecosystems. 250 
 251 

Quantifying baseline climate and biodiversity impacts 252 

 253 
To quantify baseline climate and biodiversity impacts, we applied our chosen LCIA frameworks 254 
(ReCiPe and LC-IMPACT) to ‘within-scope’ activity data (i.e. data currently assessed in the 255 
college’s Net Zero strategy, encompassing their built environment, utilities, and onsite-land 256 
use activities; Figure 1) from the academic years 2016-2022. We used average activity data 257 
to reflect the variation in the college’s consumption and waste patterns each year. We first 258 
converted activity data into environmental impacts using characterisation factors, such as kg 259 
CO2eq emitted per kWh of electricity. Characterisation factors were produced using best 260 
available estimates, prioritising sources that were published in the last 5 years within peer-261 
reviewed journals or government institutions (Al Kez et al., 2022; DEFRA, 2023; United 262 
Nations Economic Commission for Europe, 2021) (for a list of sources, see SI). The full range 263 
of environmental midpoint impacts can be found in (Figure 2): LC-IMPACT and ReCiPe LCIA 264 
frameworks quantify the impact of broadly similar environmental drivers, but use different units 265 
and end-point calculations (Sanyé-Mengual et al., 2023). Notably, for electricity, we chose 266 
characterisation factors that reflected the full range of impacts from supply, construction, and 267 
operation (Ristic et al., 2019). We calculated the impacts of the college’s electricity 268 
consumption using the UK’s average electricity mix in 2022 (National Grid ESO, 2023). We 269 
also determined what the college’s potential current electricity impacts would be under 270 
renewable energy sources only by scaling renewable sources to make up 100% of the grid. 271 
 272 



   
 

   
 

To determine the college’s environmental impacts from land use, we categorised land-based 273 
activities into a limited number of land use types, followed by conversion into a single ‘annual 274 
crop equivalent’ value. Environmental impacts were converted into end-point biodiversity 275 
impacts by applying ReCiPe and LC-IMPACT characterisation factors. Both ReCiPe and LC-276 
IMPACT provide a range of characterisation factors based on the user’s chosen perspectives 277 
(‘value choices’). For ReCiPe, we used hierarchist characterisation factors, and for LC-278 
IMPACT, core, and average/linear factors. For LC-IMPACT, we also applied country-specific 279 
characterisation factors where appropriate. Conversely, ReCiPe provides only global 280 
characterisation factors with the exception of water consumption. Our initial footprinting task 281 
resulted in quantified CO2eq emissions, and two metrics of biodiversity impacts, as calculated 282 
by the chosen LCIA methods. Biodiversity impacts are therefore reported as both species.year 283 
impacts (ReCiPe) and PDF.year impacts (LC-IMPACT). All baseline impacts were reported 284 
as annual averages for the years 2016-2022.  285 
 286 
Before determining the college’s biodiversity and climate impact trajectories under a Net Zero 287 
strategy, we modelled the college’s impacts following a business-as-usual (BAU) scenario. To 288 
achieve this, we extrapolated the college’s baseline impacts from 2022 to 2035. We assumed 289 
that during this time the UK’s electricity grid would gradually change from the 2022 average 290 
grid (National Grid ESO, 2023) to a 100% renewable grid by 2035. We modelled this transition 291 
to renewable energy to reflect the UK Government’s renewable energy goals (HM 292 
Government, 2021). Importantly, we assumed that the rest of the college’s impactful activities 293 
(water consumption, for instance) would remain constant from 2022-2035. In reality, 294 
organisational growth, occupancy changes, and behavioral shifts are all likely to alter the 295 
college’s consumption patterns, reflecting a structural limitation in our modelling approach 296 
(Bagheri et al., 2025; Bull et al., 2022; Collins et al., 2010). Given the uncertainties of 297 
estimating BAU scenarios (and the aforementioned uncertainties of LCIA modelling), our 298 
results should be considered illustrative approximations of biodiversity and climate impacts 299 
with correspondingly wide confidence intervals. We comment upon the limitations of our 300 
approach further in the Discussion.  301 
 302 

Modelling the carbon and biodiversity trajectories of the Net Zero strategy  303 

 304 
 305 
After establishing the college’s BAU scenario, we modelled the reduction in energy 306 
consumption if the college were to follow their existing Net Zero strategy (Figure 1). Energy 307 
savings were determined through a non-systematic literature review, drawing from scientific 308 
and grey literature sources including UK Government energy efficiency reports (International 309 



   
 

   
 

Energy Agency (IEA), 2021; Parker et al., 2021). Percentage ranges were chosen to reflect 310 
the difference between expected and realised savings from Net Zero activities. Such 311 
differences are a major source of variation in the college’s future climate and biodiversity 312 
impacts and are driven by factors such as heating system efficiency and occupant behaviour 313 
(Berretta et al., 2021; Mashhadi Rajabi, 2022; Parker et al., 2021). For example, we used the 314 
UK Government’s ‘Demonstration of Energy Efficiency Potential’ report, which estimates that 315 
loft insulation results in a reduction of household fuel consumption from 3.9-17% (Parker et 316 
al., 2021). Further detail on individual strategy activities and predicted energy savings are 317 
reported in the SI. 318 
 319 
Finally, we modelled how following the college’s Net Zero strategy would change the college’s 320 
carbon and biodiversity impacts from 2022-2035. To achieve this, we established a timeline 321 
for implementing Net Zero activities according to the college’s existing Net Zero strategy 322 
(Figure 1). This timeline was combined with the calculated potential energy savings (per Net 323 
Zero activity), and the college’s baseline biodiversity and climate impacts. We assumed that 324 
under the college’s existing Net Zero plans, activities would be rolled out across the entire site 325 
unless explicitly mentioned otherwise. To prevent double counting, we assumed the energy 326 
savings realised from one activity would reduce the college’s baseline impacts for the following 327 
activity. For instance, loft insulation was estimated to reduce fuel consumption by 3.9% -17%, 328 
reducing the college’s fuel-based impacts to 96.1-83% of their original baseline values. 329 
Subsequent Net Zero activities which reduce fuel consumption would therefore act on 330 
reducing these new post-loft insulation values.  331 
 332 

Estimating embodied impacts and financial costs  333 

Potential carbon and biodiversity savings of following the college’s Net Zero strategy were 334 
compared with the embodied impacts and financial costs of implementation. Embodied carbon 335 
and biodiversity impacts were established through the re-application of footprinting 336 
methodologies. We sourced environmental impacts for each Net Zero activity via a literature 337 
review of LCA and environmental product declaration (EPD) databases. Where possible, 338 
exact product matches were used as sources for environmental impacts; elsewhere, we 339 
identified closely related products for analysis. EPD databases provided a particularly useful 340 
source of environmental impacts: companies producing materials for the Net Zero transition 341 
often publish their EPD data online as proof of a product’s sustainability and credibility. 342 
 343 
Collated environmental impacts were subsequently converted into estimates of total carbon 344 
and biodiversity footprints per published functional unit. For this step, we used ReCiPe 345 



   
 

   
 

characterisation factors, using the same value choices as in the baseline biodiversity 346 
assessment (Huijbregts et al., 2017). When the estimated environmental impacts did not 347 
match the required units to be compatible with RECIPE’s characterisation factors (for example, 348 
freshwater ecotoxicity was reported both in terms of CTUe and kg 1,4-DCBeq), we undertook 349 
additional conversions based on previous footprinting literature (Arendt et al., 2020). We did 350 
not use LC-IMPACT to quantify embodied biodiversity impacts as the EPD data was not well-351 
matched to LC-IMPACT characterisation factors. The embodied biodiversity impacts of the 352 
college’s Net Zero strategy are therefore reported in terms of species.year (ReCiPe) values 353 
only. 354 
 355 
Carbon and biodiversity impacts were scaled to whole site level and paired with the financial 356 
data for each Net Zero activity. We applied conversion factors (provided by the Estates 357 
Manager) to scale up carbon and biodiversity impacts from published functional units to site-358 
level impacts. For example, the Estates Manager estimated that the college would require 359 
4900m2 of mineral wool insulation to fully insulate the lofts across the entire site. Consequently, 360 
we scaled our impact values for mineral wool (initially reported per m2) by 4900 to determine 361 
the total carbon and biodiversity impacts caused by insulating all the college’s lofts. This 362 
scaling approach was repeated for all Net Zero activities. We did not contest any data provided 363 
by the college and assume the uncertainties on provided estimates of quantities were much 364 
smaller than those arising from LCIA methodologies. Embodied carbon and biodiversity 365 
impact values were then paired with estimated financial costs provided by the Estates 366 
Manager. The output of this stage, therefore, was total embodied carbon and biodiversity 367 
impacts, as well as financial costs, per Net Zero activity and per year from 2022 to 2035. 368 
 369 

Evaluating the college’s Net Zero strategy  370 

Using predicted energy savings and financial costs, we explored the cost-effectiveness of 371 
different strategies for reducing both carbon and biodiversity impacts. Where appropriate, the 372 
costs and impacts of energy-saving and preparatory activities (ground source heat pumps and 373 
underfloor heating, for example) were combined. In doing so, we produced a measure of cost-374 
effectiveness that reflected the major infrastructure changes associated with many Net Zero 375 
activities. For each activity, cost-effectiveness was calculated by dividing carbon or 376 
biodiversity savings (minus embodied impacts) by financial costs. Embodied impacts were 377 
assumed to occur over a 20-year time horizon, reflecting the average lifespan of the products 378 
used in the college’s Net Zero strategy. We reported net carbon and biodiversity savings per 379 
pound of financial spend, acknowledging the important role of embodied impacts in driving 380 
climate change and biodiversity loss. We then re-ordered the grouped Net Zero strategy 381 



   
 

   
 

activities in order of cost-effectiveness to determine the efficiency gains accrued by 382 
undertaking the most cost-effective actions first. Actions that must take place before 383 
undertaking retrofits (surveying building fabric, for instance) remained at the start of the 384 
college’s cost-effective Net Zero strategy. We were therefore able to evaluate how considering 385 
costs could result in more efficient reductions in the college’s climate and biodiversity impacts 386 
over time.  387 
 388 
To determine the robustness of our cost-effectiveness scenarios, we undertook sensitivity 389 
analysis. Our original cost-effective calculations are dependent on a single data source – the 390 
college’s financial accounts – and assume a fixed 20-year time horizon for financial impacts, 391 
without incorporating longer-term financial assumptions. In the sensitivity analysis, we 392 
therefore varied the financial costs, time horizons and implementation costs of the college’s 393 
Net Zero strategy. In the worst-case scenario, financial costs were modelled to increase by 394 
25% and the lifespan of products in the Net Zero strategy are reduced to 15 years. For the 395 
best-case scenario, we assumed that financial costs were overestimated by 25% and a 396 
product lifespan of 25 years.  397 
 398 
Results 399 

Quantifying baseline climate and biodiversity impacts 400 
 401 
For the academic years 2016-2022, the college’s within-scope activities released an average 402 
of  1.2 × 10!	kg CO2eq annually, and drove biodiversity impacts of 5.3 × 10"# species.year. 403 
We found the activities driving climate and biodiversity impacts overlapped: combined, fuel 404 
and electricity consumption drove 97% of within-scope annual CO2eq emissions, and 93% of 405 
within-scope annual biodiversity impacts (using ReCiPe LCIA approach) (Figure 3). GHG 406 
emissions emerged as the largest driver of biodiversity impacts, accounting for 63% of the 407 
total annual within-scope biodiversity footprint (Figure 3a). Land use emerged as the second 408 
largest environmental impact, contributing to 12% of the biodiversity footprint. Our results were 409 
consistent across LCIA approaches, highlighting fuel and electricity consumption as key 410 
drivers of the college’s GHG emissions and biodiversity impacts from utilities, built 411 
environment and direct land holdings.  412 
 413 



   
 

   
 

 414 
 415 
Figure 3: (a) The percentage of the college’s total GHG emission footprint in CO2eq distributed 416 
across the different activities, reported as average annual impacts assessed for the baseline 417 
years 2016-2022; (b) The percentage of the college’s total biodiversity footprint in species.year 418 
reported as average annual impacts for the baseline years 2016-2022, calculated using 419 
ReCiPe and distributed across the different assessed activities and environmental pressures 420 
(see key). 421 
 422 
 423 
 424 



   
 

   
 

Climate and biodiversity trajectories following a Net Zero strategy 425 

 426 
 427 
Figure 4: The college’s carbon (a,b) and biodiversity (c,d) impact trajectories from the annual 428 
average baseline (2016-2022) to 2035. Trajectories are calculated for net annual impacts (a,c) 429 
and cumulative impacts (b,d). Trajectories under a baseline scenario (dashed lines) are 430 
compared against a Net Zero (NZ) strategy scenario that undertakes different activities each 431 
year to reduce impacts (solid lines). NZ strategy scenarios are displayed without the negative 432 
embodied impacts of specific NZ activities (light-colour solid lines, labelled ‘without embodied’) 433 
and with negative embodied impacts considered (dark- colour solid lines, labelled ‘inc. 434 
embodied’.  The estimated uncertainty in possible outcomes from Net Zero activities, driven 435 
by minimum and maximum variation in energy savings, is represented by the shaded grey 436 
bands. 437 
 438 
 439 
We modelled the college’s potential future climate and biodiversity impacts from utilities, built 440 
environment and direct land holdings based on their existing Net Zero strategy. ‘Impacts were 441 
first modelled following a business-as-usual (BAU) scenario, extrapolating baseline impacts 442 
from the 2016-2022 annual average baseline to 2035. Under the BAU scenario, we calculated 443 
that the college’s within-scope climate and biodiversity impacts would decrease by an 444 



   
 

   
 

estimated 33% (kg CO2eq) and 14% (species.year) respectively by 2035 relative to the 2016-445 
2022 annual average baseline Figure 4 a, c). We saw a smaller reduction in biodiversity 446 
impacts (relative to GHG emissions) due to an increase in non-GHG emission-associated 447 
impacts driving biodiversity loss. Such impacts are caused by the high infrastructure 448 
requirements of renewable energy technologies compared to fossil fuels, which would need 449 
to be mitigated for these project to help deliver nature positive biodiversity outcomes (Bennun 450 
et al., 2021). The estimated reduction in biodiversity impacts derived from a renewable 451 
electricity transition were more pronounced using LC-IMPACT than ReCiPe (27% decrease 452 
versus 12%, from the annual average baseline) due to the weighting of characterisation factors 453 
in the different LCIA models. 454 
 455 
We then modelled the expected reduction in the college’s within-scope carbon and biodiversity 456 
impacts between 2022-2035 following the existing Net Zero strategy (Wadham College, 457 
Oxford, 2024). Our models showed that the college’s Net Zero strategy is likely to reduce 458 
some key sources of within-scope biodiversity impacts alongside reducing GHG emissions 459 
relative to our baseline analysis. By following the Net Zero strategy, the college could reduce 460 
within-scope annual GHG (kg CO2eq) and biodiversity (species.year, ReCiPe) impacts by an 461 
estimated 91% and 67% respectively from 2022 to 2035 (Figure 4 a,c) relative to the college’s 462 
baseline impacts. Impact reduction occurs in a stepwise manner, as the Net Zero strategy is 463 
rolled out in phases. Relative to the BAU scenario, the college’s Net Zero strategy will reduce 464 
within-scope cumulative climate and biodiversity impacts in 2035 by 49% (kg CO2eq) and 41% 465 
(species.year) respectively (Figure 4 b, d). Importantly, our results are indicative only of the 466 
college’s impacts from utilities, built environment and land holdings. Additional actions are 467 
required to address the likely significant biodiversity impacts from out-of-scope activities.  468 
 469 
The effectiveness of Net Zero strategy actions may vary according to factors such as 470 
occupancy behaviour and location, presenting a large source of uncertainty in predicting the 471 
college’s future carbon and biodiversity impacts. To address these uncertainties, we have 472 
utilised a range of possible energy savings for each Net Zero activity, providing an indication 473 
of minimum variation in our predicted results. Energy savings from loft insulation, for instance, 474 
are estimated to equal between 3.9% and 17.0% of total fuel consumption (Parker et al., 475 
2021). The estimated minimum and maximum reduction in carbon and biodiversity impacts 476 
driven by the variation in energy savings are visualised in Figure 4 (grey bands). Using these 477 
ranges, we estimated that annual within-scope GHG emissions (CO2eq) by 2035 will be 478 
between 90% and 92% lower following the Net Zero strategy (relative to the annual average 479 
baseline from 2016-2022). In the same scenario, within-scope biodiversity impacts 480 
(species.year, ReCiPe) are reduced by between 60% and 72%. However, our uncertainty 481 



   
 

   
 

bands likely underrepresent the total uncertainty of our study. Our analysis does not capture 482 
a range of uncertainties embedded in the LCA process such as characterisation factors, BAU 483 
scenario modelling, and LCIA method choice. Perhaps most significantly, our analysis does 484 
not capture impacts driven by outside of scope activities- procurements and investments, for 485 
example - which may be an order of magnitude larger than our within-scope results. We 486 
highlight the implications of this in the following section and the Discussion. 487 

Net Zero strategies alone cannot be assumed to deliver Nature Positive outcomes 488 

 489 
Our analysis shows that the college’s Net Zero strategy will go a long way towards reducing 490 
within-scope GHG emissions, and, by extension within-scope biodiversity impacts. As is 491 
typical of Net Zero strategies, there will be at least some residual emissions which require 492 
offsetting to reach Net Zero. Delivery of college’s Net Zero strategy will only partially  achieve 493 
the college’s separate Nature Positive-aligned biodiversity objectives, meaning compensation 494 
of residual biodiversity impacts is also required.  495 
 496 
Critically, the 67% reduction figure for biodiversity impacts reported above describes only the 497 
college’s within-scope impacts from utilities, the built environment, and onsite land use; and 498 
not a host of other impactful activities.  There remain the likely very large biodiversity impacts 499 
of activities not included in the scope of our assessment, as they fall outside of the college’s 500 
Net Zero commitment. Our analysis focused on impacts driven by GHG Scope 1 and 2 501 
activities and associated supply chains; many organisations similarly set Net Zero targets 502 
around these GHG emissions categories, with less ambition on Scope 3 emissions (i.e. for 503 
them to plateau and reduce over time) (Science Based Targets initiative, 2024). To gauge the 504 
size of the impacts of the college’s current within-scope activities relative to some significant 505 
out-of-scope activities, we estimated the biodiversity impacts of the college’s offsite land 506 
holdings using the LCIA frameworks ReCiPe and LC-IMPACT. Using ReCiPe, offsite land 507 
holdings (predominantly used for arable cropping) had an estimated 12.5 times larger 508 
biodiversity footprint than the total footprint of reported within-scope activities; it should be 509 
noted that, due to the nature of Oxford colleges, this organisation likely has relatively large 510 
land holdings compared to other comparable organisations. Similarly, the estimated carbon 511 
footprint of the college’s Scope 3 student and staff travel (provided by the college) was 512 
7.5 × 10$kg CO2eq per year - equal to 62% of the college’s within-scope baseline. When offsite 513 
land use is included within the college’s scope, the Net Zero strategy will reduce biodiversity 514 
impacts by only 5% - 6% relative to baseline levels. We treat the issue of scope as central 515 
finding to our study and expand on its implications in the Discussion below. 516 
 517 



   
 

   
 

Embodied carbon and biodiversity impacts associated with mitigation 518 
 519 

 520 
Figure 5: Embodied impacts and potential biodiversity savings of each Net Zero activity. Both 521 
the one-time embodied negative biodiversity impacts (yellow bars, negative values) and 522 
potential biodiversity impact savings (green bars, positive values) are reported in terms of 523 
annual values, i.e. occurring every year over the course of the college’s Net Zero strategy for 524 
potential savings, and occurring once in the year of implementation for negative embodied 525 
impacts. 526 
 527 
Our results highlight that there are trade-offs to be made to meet organisational climate and 528 
biodiversity targets concurrently; not least due to the embodied biodiversity impacts of Net 529 
Zero activities (for example, the materials and land use required for solar panels), and financial 530 
costs involved (Iacona et al., 2018; Squires & Garcia, 2018; T. White et al., 2022; T. B. White 531 
et al., 2024).  532 
 533 
We found that implementing the college’s Net Zero strategy would result in estimated 534 
embodied impacts of 2.0 × 10! kg CO2eq emissions and 1.1 × 10"% species.year biodiversity 535 



   
 

   
 

impacts by 2035. The climate and biodiversity outcomes of Net Zero activities therefore vary 536 
depending on whether the embodied impacts of activities outweighs their potential benefits. 537 
Occupancy sensors, for example, reduce both climate and biodiversity impacts, saving 538 
1. 9 × 10$	kg CO2eq and 7.8 × 10"& species.year respectively per year, with negligible 539 
embodied impacts (Figure 5). In comparison, tensions emerge between embodied costs and 540 
future climate and biodiversity savings from replacing white goods. Upgrading fridges, for 541 
example, confers one-time embodied climate and biodiversity impacts of 1.1 × 10$	kg CO2eq 542 
and 1.0 × 10"# species.year respectively, compared to annual climate and biodiversity savings 543 
of 1.3 × 10&  kg CO2eq and 4.7 × 10"$ species.year (Figure 5). As such, it would take the 544 
college 21 years to ‘pay back’ the embodied biodiversity impacts of upgrading fridges, if relying 545 
on the impact reductions they alone provide.  546 
 547 
Financial costs of mitigation  548 

 549 
Figure 6(a) Cost-effectiveness of the college’s Net Zero activities, reported in kg CO2eq 550 
emissions prevented annually, per £1 of financial spend. Figure 6 (b): Reduction in biodiversity 551 
impact from implementing the most cost-effective actions first (black line, ‘cost effective’) 552 
versus a business-as-usual scenario (green line, ‘baseline’) and the original Net Zero strategy 553 
(orange line, ‘original’). Grey bars indicate the percentage of the college’s total Net Zero 554 
strategy budget spent per year for the cost-effective strategy. 555 
 556 
The financial costs and feasibility of actions must be considered in designing coordinated Net 557 
Zero and Nature Positive aligned strategies – both to ensure strategies are practical, and to 558 
help realise gains most efficiently and quickly (T. White et al., 2022). We assessed the cost-559 
effectiveness of the college’s existing Net Zero strategy activities by pairing the potential 560 
climate and biodiversity impact savings of each action with estimated financial cost. There was 561 
a high variation across different actions (Figure 6a) (kg CO2eq saved per £1 of financial 562 



   
 

   
 

spend). We included embodied impacts incurred by the college in our assessment of cost-563 
effectiveness, distributed equally over a 20-year time horizon (based on average lifespan of 564 
materials used in the Net Zero strategy). Including embodied impacts revealed that some Net 565 
Zero activities (upgrading fridges, for instance; Figure 4) are cost ineffective over a 20-year 566 
timeframe and should potentially be excluded from the strategy.  567 
 568 
We calculated potential efficiency gains realised through undertaking the most cost-effective 569 
activities first. Under the current strategy, a 25% reduction in the college’s estimated within-570 
scope biodiversity impacts (relative to the 2016-2022 annual average baseline) would cost 571 
22% of the total Net Zero budget in 3 years, with a further 50% reduction costing 40% of the 572 
total budget in 5 years. If we shifted the order of the college’s current Net Zero strategy to 573 
implement the most cost-effective actions first, in similar timescales to the original proposal 574 
(Figure 6b), we would see more efficient reductions in biodiversity impacts: a 25% reduction 575 
costing 6% of the total budget in 3 years and a 50% reduction costing 30% of the total budget 576 
in 5 years.  577 
 578 
Sensitivity analysis showed that prioritizing the most cost-effective activities consistently 579 
produced greater biodiversity reductions per unit of financial spend, compared to the original 580 
strategy. However, the efficiency gains accrued from prioritizing the most cost-effective 581 
activities are dependent on the financial costs and time horizons of the Net Zero strategy. 582 
Under a worst-case scenario, where costs of Net Zero activities are increased and time 583 
horizons reduced, a 25% reduction in within-scope biodiversity impacts would require 8% of 584 
the organisation’s budget over 3 years. Conversely, under a best-case scenario, the cost-585 
effective approach would require only 5% of the college’s budget to achieve a 25% reduction 586 
in biodiversity impacts over the same time frame. 587 
 588 
A consideration of costs, alongside carbon and biodiversity impacts of different actions, leads 589 
to efficiency gains for Net Zero and Nature Positive aligned biodiversity targets. Furthermore, 590 
communicating the financial and environmental benefits of the Net Zero strategy may influence 591 
the college’s occupancy behaviour (reducing personal energy consumption, for example). 592 
However, our analysis does not address the potential costs of inaction, or the costs of offsets 593 
or compensation payments. Such costs could be substantial if mitigation action is not 594 
undertaken (Kotz et al., 2024). We also do not consider the cost-effectiveness of activities 595 
outside the scope of the existing Net Zero strategy, which may have large climate and 596 
biodiversity benefits. Altered agricultural management practices of offsite land holdings, for 597 
example, could be a cost-effective mechanism for delivering environmental gains.  598 
 599 



   
 

   
 

Our results represent a broad estimate of cost-effectiveness for an individual case study. 600 
Organisations adopting Net Zero strategies may further contend with opportunity costs, 601 
transaction costs of strategy integration, and economic disruption. Financial constraints may 602 
also differ across organisations, which may have smaller budgets to enact their Net Zero 603 
strategies.  604 
 605 
 606 
Discussion 607 

 608 

Nature Positive contributions demand greater levels of ambition 609 
 610 
The college’s existing Net Zero strategy will likely considerably reduce annual GHG emissions 611 
across buildings, utility, and onsite land use activities. But by following the Net Zero strategy, 612 
the college will likely also concurrently reduce their within-scope biodiversity impacts, a finding 613 
replicated across both of the two LCIA biodiversity footprinting approaches we employ here 614 
(relying upon ReCiPe and LC-IMPACT). Similar predicted carbon and biodiversity trajectories 615 
partially reflect the synergies between environmental drivers, as the college’s within-scope 616 
biodiversity impacts are in a large part driven by GHG emissions from fuel and electricity 617 
consumption.  618 
 619 
However, our results highlight that the college’s scope for its Net Zero strategy does not 620 
capture the broad range of biodiversity impacts driven by their organisational activities. The 621 
college’s Net Zero strategy does not currently address all drivers of GHG emissions (e.g., 622 
Scope 3) or of biodiversity impacts (e.g., from land use holdings, investments); further, it does 623 
not consider the embodied environmental impacts of implementing said strategy. Here we 624 
show that when offsite landholdings are included, the Net Zero strategy reduces biodiversity 625 
impacts by only 5-6%. Regardless of whether the college is responsible for land held in long 626 
term tenancy agreements, this raises an important question about scope.  For example, if we 627 
were to extend our analysis to assess activities such as food consumption or procurement, 628 
we would expect to be able to rely even less on the current Net Zero strategy (if actions are 629 
not taken to address Scope 3 emissions) to deliver the necessary biodiversity outcomes (Bull 630 
et al., 2022). Similarly, changes in consumption patterns, for example driven by organisational 631 
growth, will also drive biodiversity impacts not modelled in our analysis (Bagheri et al., 2025; 632 
Collins et al., 2010). Understanding the full extent of the college’s impacts would therefore 633 
require an extension of scope in both its carbon and biodiversity strategies, including impacts 634 
from offsite land use, upstream and downstream activities that impact biodiversity indirectly, 635 
and future consumption patterns. Biodiversity footprints, and consequently Nature Positive 636 



   
 

   
 

aligned strategies, must consider issues of scope (such as assets, or financial investments), 637 
and clearly define the boundaries of assessment and what impacts are deemed the 638 
responsibility of the organisation (Bang et al 2026).  639 
 640 
These findings have both ecological and strategic implications. Ecologically, offsite land under 641 
arable management and other currently out-of-scope activities, such as Scope 3 travel, are 642 
associated with very different biodiversity pressures from the utilities and building-focused 643 
activities addressed by the college’s current Net Zero strategy. Biodiversity impacts can arise 644 
through a range of direct, indirect and value-chain pathways, and these may require different 645 
forms of action and assessment (Bang et al., 2026). The college’s Net Zero strategy is 646 
therefore not well-positioned to address some of these pressures to biodiversity within its 647 
current scope. Strategically, organisations risk overstating the biodiversity credentials of a Net 648 
Zero strategy if reported results are drawn only from a narrow operational scope. A 67% 649 
projected reduction presented without reference to the scope used could give stakeholders a 650 
misleading impression of overall biodiversity performance of a strategy, whereas the 5–6% 651 
reduction once offsite land is included in scope provides a more defensible basis for 652 
organisational reporting and target-setting. This is consistent with recent guidance 653 
emphasising that credible corporate nature strategies need to extend beyond directly owned 654 
operational sites and account for relevant value-chain impacts (Panwar et al 2022; Bang et 655 
al., 2026). These implications are also likely to become more important as disclosure 656 
frameworks increasingly require organisations to assess and report impacts across their value 657 
chains (TNFD, 2023). 658 
 659 
To address the major biodiversity impacts that lie outside the current scope of the Net Zero 660 
strategy, the college could pursue several avenues. For offsite land holdings, altering 661 
agricultural management practices on tenanted land – for example, negotiating biodiversity-662 
friendly farming conditions within existing tenancy agreements – could be a comparatively 663 
cost-effective mechanism for delivering environmental gains, notwithstanding the financial and 664 
legal constraints of long-term leases. For Scope 3 travel, the college could introduce 665 
sustainable travel policies or offsetting schemes targeted specifically at staff and student travel 666 
emissions. More broadly, the college could extend biodiversity screening to its investments 667 
and endowment, mitigate biodiversity impacts within its supply chains and procurement 668 
decisions, and invest directly in restoration projects onsite or offsite to compensate for impacts 669 
it cannot avoid (Leitch et al., 2026).  670 
 671 
This scope sensitivity in our analysis shows the importance of the boundaries applied to 672 
organisational Net Zero strategies. Credible Net Zero approaches require broad coverage of 673 



   
 

   
 

emissions sources, including those that are difficult to address (Fankhauser et al., 2022). 674 
However, corporate standards recognise the difficulties of addressing Scope 3 emissions and 675 
allow narrower coverage in the near term; for example, SBTi requires near-term Scope 3 676 
targets to cover at least 67% of Scope 3 emissions (where Scope 3 accounts for 40% or more 677 
of total emissions), increasing to 90% for long-term Net Zero targets (Science Based Targets 678 
initiative, 2024). Nature-focused target-setting similarly recognises the practical challenges of 679 
comprehensive assessment and allows organisations to take a phased approach, while 680 
ultimately requiring consideration of material pressures on nature across organisational 681 
activities and value chains (Science Based Targets Network (SBTN), 2020). Our results show 682 
that this distinction can be particularly important for biodiversity, because activities falling 683 
outside a narrower operational boundary can account for a large proportion of an 684 
organisation's biodiversity impact (Peura et al 2023; Bull et al 2022). Quantifying the 685 
biodiversity impacts associated with these wider activities can itself be challenging, particularly 686 
across complex value chains where data availability, traceability and methodological 687 
uncertainties limit the reliability of biodiversity footprint estimates (Bang et al., 2026; Bromwich 688 
et al., 2025). If organisational Net Zero strategies to support Nature Positive goals, broadening 689 
their scope matters not only for achieving robust Net Zero, but also for identifying and 690 
addressing biodiversity impacts that might otherwise remain outside the strategy. 691 
 692 
Improving assessment of carbon and biodiversity footprints 693 
 694 
LCIA approaches alone are insufficient for informing strategies which jointly achieve Net Zero 695 
and contribute to Nature Positive goals. Our methods have applied current best practices to 696 
produce a set of relative carbon and biodiversity trajectories that help assess the biodiversity 697 
implications of an organisation’s Net Zero strategy. Climate change is often one of the largest 698 
drivers of biodiversity loss in LCIA studies (e.g. (Bull et al., 2022; El Geneidy et al., 2026; 699 
Martínez-Ramón et al., 2025); however, alternative biodiversity assessments (Jaureguiberry 700 
et al., 2022; Maxwell et al., 2016) identify land use change and direct exploitation as the most 701 
significant drivers. Recent analysis has identified that GHG-driven biodiversity impacts are 702 
consistently weighted higher than other drivers of biodiversity loss, within LCIA methodologies 703 
(Maddinson et al., 2026). There is a significant risk, therefore, that applying LCIA methods 704 
may cause organisations to overestimate the impacts of their carbon emissions on 705 
biodiversity, hindering effective strategy design (Caro et al., 2022). 706 
 707 
Due to inevitable uncertainties when using LCIA methods (Barahmand & Eikeland, 2022). , 708 
we risk organisations exploiting LCIA uncertainties to pursue climate and biodiversity goals 709 
which do not fully address the extent of their impacts. LCIA approaches should be used 710 



   
 

   
 

alongside other tools to prioritise action, for example those which assess site-level biodiversity 711 
impacts (Martínez-Ramón et al., 2025). Despite this, since addressing the climate and 712 
biodiversity crises is time sensitive, strong arguments exist for working with best available 713 
methods while taking an adaptive approach (T. B. White et al., 2025). 714 
 715 

Towards joint carbon and biodiversity strategies 716 

The burgeoning threat of the climate and ecological crises demand that we recognise the 717 
connections between climate, biodiversity, and human development (Pörtner, 2021). Our case 718 
study’s Net Zero strategy likely reflects the approaches of leading organisations in this field, 719 
at a time where many are grappling on how to implement ambitious climate and nature goals 720 
concurrently. Other sectors, such as UK housing stock, can learn from the actions of our case 721 
study organisation to better integrate their own strategies and governance, while 722 
acknowledging that their own resources and capacity may be more limited. Regardless, the 723 
key takeaways from our analysis remain consistent across organisations, demonstrating the 724 
important role of case studies and institutional knowledge for developing sustainability 725 
strategies.  726 
 727 
Here, we show that it is possible to estimate the biodiversity impacts of an existing carbon 728 
strategy; identify actions that jointly target parts of an organisation’s climate and biodiversity 729 
impacts with limited trade-offs (including embodied impacts and financial costs); and 730 
determine the most efficient next steps for impact reduction where additional actions are 731 
needed for biodiversity and/or climate.  732 
 733 
The findings presented also help develop the theoretical understanding of the relationship 734 
between Net Zero and Nature Positive strategies. We demonstrate that GHG-focused 735 
activities deliver measurable but partial biodiversity co-benefits, and provide empirical support 736 
for the interdependence between climate and biodiversity action (Pörtner et al., 2021). Our 737 
results also illustrate how the ability to integrate biodiversity into existing climate governance 738 
depends not only on organisational capacity and sustainability competence (Andersson & 739 
Arvidsson, 2026), but also on the availability and quality of information needed to identify and 740 
quantify biodiversity impacts (Bromwich et al., 2025; Bang et al., 2026).  741 
 742 
These findings have practical implications for organisations seeking to address Net Zero and 743 
Nature Positive aligned goals together. An existing Net Zero strategy can provide a useful 744 
starting point for identifying actions that also benefit biodiversity but should not define the 745 
scope of an organisation’s biodiversity strategy. Organisations will also need to consider 746 



   
 

   
 

impacts outside the scope of their climate strategy, including those associated with land use 747 
and wider value chains that may be important for biodiversity, despite not being priorities for 748 
GHG reduction. Where these impacts are difficult to quantify, gaps in data and traceability 749 
should be identified and reduced over time, rather than used as a reason to exclude them from 750 
scope (Bromwich et al., 2025; Bang et al., 2026). In addition, clear considerations of financial 751 
costs can help identify the most cost-effective measures to most efficiently reduce impacts – 752 
recognising that many organisations may have limited capacity to take all necessary actions. 753 
Phased approaches may be necessary where data, methods, and organisational capacity are 754 
initially limited, but where this is the case assessment boundaries need to be clearly 755 
communicated and broadened over time to avoid results from a narrow scope being 756 
interpreted as representative of whole-organisation impacts (SBTi, 2024; SBTN, 2025; Bang 757 
et al., 2026). 758 
 759 
To address Net Zero and Nature Positive aligned goals together, we need to identify synergies 760 
between GHG emissions and biodiversity impact drivers across a greater range of sectors; 761 
quantify the climate outcomes of biodiversity strategies; and evaluating broader sustainability 762 
strategies (those focused on food system change, for instance) for their climate, biodiversity, 763 
and financial outcomes. It is hoped that this proof of concept can be extended to other 764 
contexts, including organisations with large property and land portfolios. More broadly, we 765 
highlight some of the opportunities and challenges of addressing ambitious sustainability goals 766 
in tandem, seeking to facilitate efforts to tackle the climate and nature crises at the same time.  767 
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