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Executive Summary 

The UK’s net zero strategy is focused on reducing territorial greenhouse gas emissions to 

zero by 2050. However, it was estimated that in 2016, 46% of the UK’s carbon footprint 

derived from emissions released overseas to satisfy UK consumption. This highlights the 

importance of looking at consumption in order to evaluate a country’s true contribution 

to climate change. 

The aim of this report was to outline the situation regarding embodied emissions within 

UK manufacturing, in order to inform UK net zero policy on the considerations that need 

to be made and the measures that can be taken to understand the true contribution of UK-

based consumption to climate change. From a literature review and stakeholder 

interviews, the following key challenges in addressing UK consumption-based emissions 

were identified:  

• Data and Methodologies 

• Standardisation and Harmonisation 

• Government Focus and Incentive 

After discussing these challenges, the focus then moved on to looking at international 

examples from across industries to identify any lessons that could be offered for UK policy 

thinking. The following recommendations were then made for policymakers to 

investigate for future work: 

• Integration of data-collection tools into resource efficiency and circular economy 

programs 

• Identify opportunities to leverage data from current sources of urgency 

• Explore initiatives in other sectors to identify parallel opportunities for data collection and 

carbon reporting 

• Investigate the need for a “guiding principles program” for sustainability, to facilitate 

harmonised industry reporting 

• Encourage a “systems overview” of embedded emissions in the value chain to identify 

where linkages of support and incentive should be facilitated 

Jonah Zur 
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Figure 1: Embedded emissions in UK manufacturing - key themes and report structure 
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1    Introduction 

1.1 Project background 

This project was conducted as the final project of the Manufacturing Engineering Tripos 

(MET) IIB course at Cambridge University. The project client is Clare Porter, Head of 

Manufacturing at the Department for Business, Energy, and Industrial Strategy (BEIS). 

This project was supervised by Dr David Leal Ayala, Deputy Head of the Policy Links Unit, 

Institute for Manufacturing. 

The Department for Business, Energy and Industrial Strategy (BEIS) is a department of 

the UK government responsible for building links between industry, energy and climate 

change, and backing innovation and long-term growth in an effort to drive an economy-

wide transformation. As the UK is the first major economy to legally bind themselves to a 

target of net zero greenhouse gas (GHG) emissions by 2050, BEIS must focus considerable 

effort on transitioning the country to a green and sustainable future without any loss in 

competitiveness by UK businesses in the global marketplace. 

1.2 Project context 

In order to track progress towards the UK’s emissions goals – including that of the 2050 

net zero target – the UK is required to report its estimated GHG emissions on a range of 

different carbon accounting approaches. In the context of the UK’s carbon accounting, 

these approaches include: 

Territorial emissions are defined by the Intergovernmental Panel on Climate 

Change (IPCC) as “emissions and removals taking place within national (including 

administered) territories and offshore areas over which the country has 

jurisdiction”.1 This essentially only measures emissions which occur within the 

UK’s borders, as emissions emitted in international territory, international 

aviation and shipping are often reported as a memo and not allocated to individual 

countries.2 Countries use this method of accounting to report on progress towards 

domestic and international GHG emissions targets. 

Production emissions are defined as GHG emissions produced by UK residents 

and industry whether in the UK or abroad, but excluding emissions produced in 
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the UK which can be attributed to overseas residents and businesses. These 

emissions are thus allocated in a manner consistent to economic activities such as 

the Gross Domestic Product (GDP) and are used in official reporting to Eurostat.3  

Consumption emissions are those associated with the consumption of the UK’s 

residents and industry, regardless of where in the world these emissions were 

produced. This includes emissions from the production of goods and services 

which the UK imports from other countries but excludes emissions arising from 

goods produced in the UK that are then exported.  An inventory of consumption-

based emissions is referred to as a country’s “Carbon Footprint”, however there is 

no requirement on countries to officially report on this. For modelling at a high 

level, consumption emissions can be thought of as: 

Consumption = Production – Exports + Imports 

The United Nations Framework Convention on Climate Change (UNFCCC) currently 

requires countries to submit annual emission reports on a territorial basis. International 

efforts towards reducing global GHG emissions are thus tracked by the progress made by 

individual countries based on these inventories. Despite no requirements to report 

consumption-based emissions, the Department for Environment, Food and Rural Affairs 

(DEFRA) annually publishes the UK’s consumption-based emissions account, calculated 

through academic modelling by the University of Leeds. Figure 2 shows the breakdown of 

UK emissions on a consumption, production and territorial basis. 
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Figure 2: UK emissions from territorial, production and consumption in 2016. Origin: WWF 

(2020) 

The WWF estimates that 54% of the UK’s carbon footprint was domestically sourced in 

2016, with the remaining 46% coming from emissions released overseas to satisfy UK 

consumption.3 These ‘embedded emissions’ in imports demonstrate the importance of 

looking further than just territorially in order to understand the UK’s full contribution to 

climate change. By plotting these emissions over time, we can track the UK’s progress 

towards reducing emissions according to these metrics. This is shown in figure 3. 

 

Figure 3: UK emissions from territorial, production and consumption 1990-2016. Origin: 

WWF (2020) 
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Recent estimates from the UK government calculated territorial emissions to be down 

49% in 2020 compared with 1990 levels, whereas consumption emissions have fallen 

more slowly, by an estimated 29% in 2018 compared with 1990 levels.4 Through the UK’s 

industrial decarbonisation strategy, territorial emissions should remain on this path as 

we move towards net zero. However, this means that imported emissions as a proportion 

of the UK’s consumption-based emissions account will continue to rise if we fail to 

properly address them.  

With the UK continuing to shift towards a service-based economy and increasing reliance 

on goods manufactured abroad, we are currently the biggest net importer of emissions in 

the G7.5 As COP26 placed further international pressure on addressing climate change, it 

is a realistic prospect that future national net zero strategies could look beyond territorial 

and production emissions. By establishing a better understanding of imported emissions 

from manufactured goods, the UK could help identify additional policies and partnerships 

to ensure domestic efforts to reduce the UK’s contribution to climate change are not in 

vain. 

1.3 Project aims, objectives and research questions 

The primary aim of this report is to outline the situation regarding embodied emissions 

within UK manufacturing, in an effort to inform UK net zero policy on the considerations 

that need to be made, and the measures that can be taken, to understand the true 

contribution of UK-based consumption on climate change. Following initial discussions 

with the client and early interviews, it became clear that focusing solely on the 

contribution of manufacturing when exploring how embedded emissions are calculated 

and used would fail to uncover some of the key underlying issues. As a result of this, the 

aims and objectives listed here have been slightly adapted from those initially set out in 

the brief. 

The key objectives are:  

▪ Explore the main limitations in employing a consumption-based accounting 

approach to evaluating climate impact. 

▪ Identify and evaluate the data sources and methodologies used to quantify 

emissions embedded in imports. 
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▪ Provide evidence on existing international and industry approaches to measuring 

embedded emissions, and evaluate how these could be applicable to UK 

manufacturing. 

This allowed me to form the following research questions: 

1) What sectors contribute the most to emissions embodied in UK imports? 

2) What data sources and methodologies exist to quantify emissions embedded in 

industry goods? 

a. How are these methodologies able to distinguish between imports, exports 

and intermediary goods? 

3) What are the key barriers to employing a consumption-based accounting approach 

in measuring a country’s emissions? 

4) What international and cross-industry approaches exist to quantifying embodied 

emissions, and what lessons do they offer to UK policy thinking, particularly for 

manufacturing? 

1.4 Terminology 

This report makes use different terminology and acronyms. Below is a list of common 

terms used throughout this report which are significant to this topic. 

Scope 1 Covers all direct GHG emissions produced by a company, 

including fuel combustion, company vehicles and fugitive 

emissions 

Scope 2 Covers indirect GHG emissions from the consumption of 

purchased electricity, heat or steam 

Scope 3 Covers other indirect GHG emissions not falling under scope 

2, such as the emissions from extraction and production of 

purchased materials and other products 

Carbon Footprint The total GHG emissions produced by an organisation, event, 

product or person 
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Cradle-to-grave Refers to performing a full analysis of a product from raw 

material extraction to final disposal, in an attempt to 

determine that product’s carbon footprint 

Consumption-based 

accounting 

Accounting of emissions associated with the consumption of 

goods and services, as opposed to that of production 

Embedded emissions The sum of GHG emissions required to bring a product to its 

point of use. This includes emissions attributable to all stages 

of a product’s life cycle up till that point. Often used 

synonymously with “embodied emissions”, “embodied 

carbon” and similar variations 

EPD Environmental product declaration. A document reporting 

environmental data on a product from a life cycle 

perspective 

PCRs Product Category Rules. The rules, requirements and 

guidelines for developing Environmental Product 

Declarations (EPDs) for one or more product categories 

LCA Life cycle assessment. A methodology used for assessing 

environmental impacts associated with all stages of the life 

cycle of a product, process, or service. Also referred to as life 

cycle analysis 
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2    Methodology, approach and limitations 

In order to carry out this research, an initial literature review was conducted to establish 

which key areas should warrant greater attention. This was supplemented with 

interviews set up for the first week of the project, to give early insights from both an 

industry and policy perspective on some of the key issues in tackling embedded 

emissions, as well as to direct towards other stakeholders that were involved in this field. 

It was through these interviews that the scope of the project could be narrowed down, 

and further research targeted towards specific initiatives that could help raise the profile 

of this critical issue. 

The literature review covered a number of sources, ranging from national and 

international policy documents, case studies, industry research and academic papers. 

Alongside this literature review and further research there were 11 interviews which 

contributed to the findings, and tried to get a good range of insights from industry 

perspectives, policy perspectives and those providing the ‘supporting infrastructure’. A 

summary of these interviews can be found in Appendix A. 

The general approach was as follows: 

1. Develop a stakeholder consultation document, and send this out a few weeks 

before the start of the project to get interviews set up early. 

2. Through an initial literature review, establish the main methodologies existing in 

this space and conduct detailed analyses of these. 

3. From interviews, start to identify the key barriers associated with this problem to 

target further research.  

4. Expand network of stakeholders by asking interviewees to pass on contact details. 

Use targeted research to keep interviews focused on defined topics and elicit 

relevant insights. 

5. Conduct a review of international and cross-industry efforts to overcoming the key 

barriers under investigation. 

6. Develop recommendations for UK policy based on stakeholder input along with 

international and cross-industry case studies. 
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There were a number of limitations experienced during the project, discussed below: 

Time frame 

For a research project on such a broad topic of consumption accounting, 6 weeks in not a 

long time to be able to gather detailed insights from both interviews and literature. In 

order to ensure good coverage whilst also allowing enough time for synthesis and 

reporting, this project followed a dynamic plan in the from a Gantt chart. This allowed for 

sufficient attention to be paid to each topic under focus, without putting time pressures 

on the latter stages of research. Gaps were left in the plan to allow interviews to be 

conducted, and research weeks were made adaptable to ensure a flexible schedule 

suitable for interviewees with limited time availability.  

Arranging stakeholder interviews 

It was acknowledged prior to the start of the project that many of the interviewees may 

be very busy, and so it was advisable to reach out to them as early as possible to maximize 

the likelihood of being able to conduct interviews within the available timeframe. A 

stakeholder consultation document was sent out to a number of contacts 2-3 weeks 

before the project start, along with a short email briefly describing the purpose of the 

research and the reasoning for wanting their contribution. The response to this interview 

request was overall incredibly positive and allowed for 11 interviews to be conducted in 

the first 4 weeks of the project.  

Narrowing the scope  

Consumption-based accounting and embedded emissions are widely discussed topics and 

are the focus of much literature around emissions reporting. For this reason it was 

imperative that the scope of the project was narrowed down to a reasonable focus for a 

6-week project. Early consultation with the client along with an initial basic literature 

review geared this project towards looking mainly at the methods for calculating 

embodied emissions in materials, with a view to providing valuable insights and policy 

recommendations. 

 



13 

 

3    Understanding UK embedded emissions 

To understand the impact that embedded emissions have on UK industry, we first need to 

take a look at the value chain. Modern supply chains are complex and widely globalised, 

so there are a number of considerations that need to be taken into account when 

considering consumption-based accounting. These are displayed visually in figure 4. 

 

Figure 4: Value chain considerations 

3.1 Value chain considerations 

UK demand produces GHG emissions (and other environmental impacts) all over 

the world. This is the primary reason for countries to be considering consumption 

emissions in addition to territorial emissions. If this demand did not exist, or is reduced 

substantially, then these emissions would proceed to shrink accordingly. However, there 

is a moral question as to which country should be responsible for these emissions: 
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• If these emissions are higher than they should be because the source country is 

heavily reliant on fossil fuels and inefficient technologies, then arguments could be 

made that they should hold a significant proportion of the responsibility. 

• However, if these emissions are high due to the consuming country’s inefficiencies, 

be that through inefficient technologies making use of these products or generally 

consuming too much, then arguments could also be made that they should be 

responsible for a greater share of these emissions. 

Both countries should hold some form of responsibility for reducing these emissions, 

however the country creating that demand in the first place should still have a good 

awareness of the true impact of their consumption on climate change. 

Higher tiers are likely to be in other countries, affected by different climate policies. 

From 1970 to 2018, Manufacturing’s share of UK economic output (in terms of Gross 

Value Added) has decreased from 27% to 10%.6 This is due to mass deindustrialisation 

within the UK, as well as a shift towards a service-based economy. This means that a lot 

of goods consumed by UK industry are more likely to be manufactured elsewhere in the 

world and imported in. As shown in figure 5, the source countries of these goods and 

services provided to the manufacturing sector varies, however a significant contribution 

of imported emissions comes from China, where there exists significant climate policy 

asymmetries compared with the UK.  

 

Figure 5: UK’s Carbon Footprint by source trade region and final product. Origin: WWF 

(2016) 
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Transport between firms can be a significant contributor to embedded GHG 

emissions. In cases where production emissions are relatively low, emissions embedded 

in a product through transportation can become more significant. The mode of 

transportation used can have a substantial impact on the total GHG emissions. For 

example, airplanes typically emit 500g of CO2 per metric ton of freight per km of 

transportation, whereas cargo ships emit around 10g-40g of CO2 per km.7 Although 

airfreight is only normally only used for transport of valuable goods or expedited 

deliveries, this is still a consideration which needs to be taken into account, as transport 

accounts for just over one-fifth of global CO2 emissions.8 

As we move down the supply chain, emissions tend to increase while visibility 

decreases. When considering the entire value chain, the majority of GHG emissions are 

associated with the raw material extraction stage, with emissions tending to decrease as 

we get down to the consumer level. This is due to both the greater efficiency of technology 

often used in downstream manufacture, along with weaker climate policies and higher 

grid intensities typically associated with the countries in which these upstream mines and 

manufacturers are situated. Compounding this is the fact that most firms tend to have 

reasonable understanding of their tier 1 suppliers, but very little visibility of any stages 

past that point. This means that those firms will be largely unaware of the majority of 

those emissions released in the production of the goods that they buy in.  

If all organisations measured and reported on their scope 1 and 2 emissions, there 

would be no need to calculate scope 3 emissions. All scope 3 emissions of one company 

are the scope 1 and 2 emissions of others. If we had perfect visibility of the supply chain, 

and every firm at each stage (whether directly or indirectly involved) was required to 

submit their scope 1 and 2 emissions, then scope 3 emissions would merely be a process 

of allocating the appropriate proportion of those emissions to the contracting firm.  

Although this may seem promising, all of the actors in the supply chain will be affected by 

different requirements for reporting on emissions, dependent on the climate policy of the 

country in which they are situated. Additionally, these firms may have no obligation to 

share data with their customers, and other issues such as data veracity and coherency 

also need to be considered. This will be discussed further in Section 4.1. 
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3.2 Key challenges in addressing UK consumption 

A poll at the end of each interview asked the interviewee to give, from their perspective, 

the top 3 barriers that the UK will have to confront in moving towards national emissions 

accounting on a consumption basis. Supplementing this with findings from the literature 

review and further research enabled categorisation of these barriers into three key 

challenges: Data & Methodologies, Standardisation & Harmonisation, and Government 

Focus & Incentive. These challenges form the main discussion of this project.  

Data & Methodologies 

The most common theme throughout each interview was a lack of data, and with this a 

limited understanding of the methodologies that can be used to collect and improve on 

this data. Commercially available data is often based on industry-averages, and is 

commonly reported to be of low-quality and underestimating of the true environmental 

impact. There are also significant issues surrounding data availability, veracity and 

coherency which need to be addressed. 

Standardisation and Harmonisation 

Heavily linked with data and methodologies are issues of standardisation and 

harmonisation, as there needs to be coherency in how this data is collected, both 

internationally and within individual industries. This isn’t solely an issue of a lack of 

methodological standards, but also a lack of guidance for specific sectors and other actors 

on how to follow these standards.  

Government Focus and Incentive 

There were a lot of concerns raised that centre around the issue of creating incentive. This 

can come directly from government through threat of further policy, however it can also 

be provided by the market. This will be addressed in section 5.4 and 6.1.  
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4    Challenges in calculating embedded emissions 

4.1 Data requirements 

From interviews and a literature review across government, industry and academia, data 

was commonly regarded as the key concern in moving to a climate policy that considers 

consumption-based emissions. These data issues can be broadly split into 3 categories: 

data availability, data veracity and data coherence. 

Data availability refers to the actual data accessible to the stakeholders. The data 

required is different for each system actor, for example in order for a company to begin 

reporting on the carbon emissions of their scope 3 upstream processes, they would 

require additional data from their suppliers, which those suppliers may have no 

obligation to provide. Similarly, in order to set sector-specific policy around embedded 

emissions, policy-makers would require better data granularity. This would likely have to 

come from improvements to modelling data, primarily through better sector 

disaggregation, or increasing the burden of carbon reporting on industry.  Further sector 

disaggregation is limited by SIC codes (see section 4,2,1), and there are significant 

concerns around commercial sensitivity with industry data, as well as questions about 

whether increase the reporting burden on industry would hamper competitiveness or 

lead to carbon leakage. 

Data veracity refers to the accuracy and quality of existing data, and is a key requirement 

for credible carbon reporting. In order to ensure truthfulness and completeness of the 

data provided, data sources should be audited by a third party to confirm that the 

methodology is robust. Standards and certification are crucial in this space, as they 

provide an assurance of accuracy to those receiving the data, and prevent bad data from 

contaminating analyses.  

Data should also be regularly revised to ensure that the effects of changes in technology 

or processes are captured. Due to the lack of availability of industry data, publicly 

available databases such as those in ecoinvent are often used for conducting LCAs, and 

are built up with diverse sources of primary and secondary data from external partners 

around the world. Although these databases are said to be reviewed by both internal and 

independent external experts to ensure they fulfil their own quality and transparency 
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standards9, discussions with an LCA practitioner concluded that in practice the data 

contained within these databases can range from good to very bad quality. This is 

particularly prominent for the industry average date of raw materials supply chains, 

where the impacts of specific production routes are not considered.  

An example of this is in graphite, which is facing a rapid rise in demand for use as anode 

material for lithium ion batteries, but is still relatively opaque in terms of emissions data.  

The industry average data used in commercial databases for conducting supply chain 

assessments was found to be 10 times under what the actual impact is, due to “poor data 

quality, conservative energy contributions or upstream scope 3 emissions being 

overlooked”.10 The knock-on effect of this is that companies using this commercial data to 

conduct LCAs for their products would often just ignore this material, when in reality it 

can be a significant contributor to impact.  

Data coherence is another key requirement, referring to the degree in which data from 

a single data set can be shared and integrated with other data sets, and how they can be 

logically connected to provide overall completeness. Due to the complex globalised nature 

of supply chains, full data coherence would only be possible with international 

harmonisation on data collection and methodologies. This cohesion is required across the 

range of analytical approaches. At a product level, companies completing LCAs need to 

ensure that the metrics used for data collection are consistent across the supply chain to 

provide proper evaluation of embedded emissions. At a national level, the methodologies 

used to calculate consumption emissions need to be consistent with one another, 

otherwise comparisons across countries would lack reliability. International 

harmonisation on emissions reporting does exist, however until now this has only been 

done on a territorial basis, looking solely at emissions from production. This method of 

reporting is well documented11 and currently used for setting domestic and international 

targets. 

4.1.1 Key data linkages 

Figure 6 presents a simplified view of the value chain, and the key data linkages that 

would be required if a country were to move to emissions accounting on a consumption-

basis. Data is required across the entire ecosystem in various forms of granularity. For the 

purpose of this project, focus will be primarily on the data required by policy makers for 



19 

 

setting targets, sector-specific policy and regulation, and the data required by industry for 

carbon reporting. More detail on these linkages can be found in Appendix B. 

 

Figure 6: Data linkages required for accurate consumption-based accounting 

4.1.2 Industry perspective 

In the context of national targets being set on embedded emissions, industry reporting 

will likely have to increase significantly in order to measure and track the country’s 

progress across its industries. Streamlined Energy and Carbon Reporting (SECR) 

regulations already require mandatory reporting for quoted companies in the UK on their 

scope 1 and 2 greenhouse gas emissions and associated energy use.12 The Energy Savings 

Opportunity Scheme (ESOS) also sets mandatory assessments for firms to complete, 

however as with the SECR this predominantly targets larger firms (defined as one which 

employs 250 or more people, or has an annual turnover in excess of £44 million and an 

annual balance sheet total in excess of £38 million). This data often sits within an 

organisation’s control, and can be sourced from internal functions such as procurement 

and finance. However for many businesses, scope 3 emissions can account for over 70% 

Data required 

Level of  availability 
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of their carbon footprint.13 For manufacturers this is often associated with the significant 

carbon emissions upstream of the organisation, in raw material extraction, processing, 

and other manufacturing steps. This incomplete view of carbon reporting provides an 

insight into the mismatch between the UK’s territorial and consumption emissions. 

In terms of carbon reporting, emissions from fuel and energy usage are much easier to 

measure, calculate and report on than those associated with materials. Taking an OEM as 

an example, for an incoming part they would require accessing data from suppliers on 

how their operations have contributed to the energy embodied in that part, based on that 

firm’s own scope 1 and 2 emissions. However, this data must be bolted on to existing 

embedded emissions data from the previous tier of suppliers, and so on until the raw 

material extraction stage at the front end of the supply chain. The complexity of this 

increases further with considerations of multisourcing.  

Some of the stakeholder interviews described the situation from an industry perspective, 

summarising the problems faced by many manufacturers as issues associated with a lack 

of awareness of their supply chains. Most manufacturers have a reasonable 

understanding of what their supply chains look like, but limited visibility past tier 1, and 

a “shockingly poor” view of the embedded emissions in general. For this reason 

companies wishing to understand the emissions embodied in their products will often use 

modelling techniques with LCA databases, however as mentioned this can lead to firms 

vastly underestimating the environmental impact of their products. 

There are a number of challenges faced by firms wishing to access this data and calculate 

the emissions embedded within their products. Table 1 summarises these challenges, 

along with examples of requirements as discussed by stakeholders and established 

through additional research.  

 

 

 

 

 



21 

 

Challenge Examples of requirements 

(SMEs) Small budget and lack of resources to 

commit 

Simple, cheap and commercially available 

tool for calculating embedded emissions 

EPDs are costly to acquire, associated issues 

with inconsistent PCRs (see section 4.2.2) 

Free, publicly available national EPD 

databases with harmonised PCRs and 

standard formats and methodologies 

Lack of guidance on which methodologies to 

use and how to use them 

Sector-specific standards with frameworks 

tailored to each product category. National 

knowledge diffusion ‘guiding principles’ 

program providing information on available 

tools  

Lack of market pull Product labelling schemes to create 

demand-side incentive for firms to disclose 

emissions data 

Multitude of parts from a vast number of 

suppliers 

Data bolted-on to existing systems (e.g., 

procurement or finance functions) to allow 

easy integration of emissions data 

Lack of policy incentive Sector-specific targets with policy 

encouraging industry reporting on scope 3 

emissions. Green public procurement as a 

tool to encourage disclosure of data and 

incentivise further sustainability 

considerations 

Upstream supplier incentive Carbon Border Adjustment Mechanisms 

(CBAMs) to incentivise both domestic and 

international firms to improve carbon 

reporting and green their production (see 

section 5.4) 

Table 1: Industry data challenges and examples of potential requirements 
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4.1.3 Policy perspective 

From a national policy perspective in the context of setting national targets on reducing 

consumption-based emissions, additional data would be required, as setting targets 

would be meaningless if we don’t have the means with which to measure our progress. 

Unfortunately, due to the challenges in accessing scope 3 upstream data, along with issues 

of commercial sensitivity and a lack of methodological harmonisation, this data can’t be 

sourced solely through direct policy increasing the reporting burden on industry. At 

present, policy makers working in industrial decarbonisation make use of 

environmentally extended multiregional input-output (EE-MRIO) analysis to extract data 

on emissions from UK consumption based on academic modelling of trade flows. This data 

can only be used at a high level for consumption-based accounts and national 

responsibility/target negotiation, as its reliance on SIC codes limits disaggregation at the 

sector level (discussed in further detail in section 4.2.1).  

Carbon budget 6 allocated a large portion of carbon savings to resource efficiency.14 

Accordingly, much of the UK industrial decarbonisation strategy is centred around 

resource efficiency, however discussions with policy stakeholders working in this area 

revealed that there currently doesn’t exist sufficient metrics to measure progress against 

the net zero targets. Any metrics used to indicate progress would need to be based on the 

data which is currently available, so in order for accurate indication of progress in 

resource efficiency, additional data will be required. 

Additionally, initiatives around resource efficiency and circular economy, both within the 

government and by third sector and private organisations, will all require improved data 

around materials in order to provide incentive for further investment. For example, to 

evaluate the impact of an improved recycling scheme or the application of other circular 

economy principles, there needs to be an understanding of the emissions that went into 

the product in the first place. Good quality materials data is particularly poor, and at 

present there is no clear drive within government to try and increase the reporting 

burden on industry. However, initiatives such as the National Materials Data Hub are 

being promoted to try and link existing data, or to apply analysis techniques to better 

understand material flows and supply chains. 
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Policymakers face a range of challenges around data, which limits the ability for setting 

sector-specific policy or tracking progress towards resource efficiency targets. Table 2 

summarises these challenges, along with examples of requirements discussed by 

stakeholders and established through additional research. 

Table 2: Policy data challenges and examples of potential requirements 

Challenge Examples of requirements 

Better granularity of data required for 

setting sector-specific policy 

Redesign SIC codes for further sector 

disaggregation  

Lack of drive within government to 

improve materials data 

Look for other events which can leverage 

data. For example, resource security is a 

more pressing issue at present, so 

emissions data could be targeted through 

initiatives in this area 

No industry benchmarking for firms that 

want to prove their green credentials  

Harmonisation of approaches and 

methodologies within industries would 

allow comparison of firms within sectors 

Lack of policy incentive for any carbon 

reporting from SMEs 

Further the agenda of voluntary reporting 

schemes with adequate tools and guidance 

to support smaller firms 

Lack of data for monitoring progress of 

resource efficiency to net zero targets 

Generate metrics to allow tracking of 

progress based on the data that is 

currently available. Design resource 

efficiency and circular economy programs 

to collect data in harmonised databases. 
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Case study: The National Material Datahub 

The National Material Datahub (NMDhub) is an initiative designed to provide the UK 

the “1st single version of truth for materials information in the UK, open for public 

good”.68 This would bring together data on stocks and flows of materials and products 

throughout all stages of the lifecycle, including end-of-use management such as repair 

and recycling. The NMDhub recognises that a lack of adequate data infrastructure is a 

key barrier holding back decision-making and investment in improved material use, 

and that “better infrastructure must be developed for data collection, storage, 

exchange, analysis, and use in decision-making”.69 This would enable effective 

measurement of resource economy, and support future policy decisions and industrial 

strategy around sustainability concerns, particular in the context of embedded 

emissions and consumption-based accounting.  
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4.2 Methodologies 

There are a range of methodologies that exist to quantify emissions embedded in 

materials. Figure 7 shows the scale of analysis of these methodologies, along with their 

information scope and policy relevance.  

 

Figure 7: Methods for calculating embodied emissions. Origin: M. Sato (2012) 

At a macro-scale it is possible to estimate the emissions embedded in trade at a national 

or regional level to determine whether a country or region is a net importer or exporter 

of carbon emissions. It is at this level that current national consumption-based accounting 

is taking place, with these methodologies allowing us to track how consumption-based 

emissions for a country change over time, often with respect to production-based or 

territorial emissions. Figure 8 shows a global visualization of CO2 emissions embedded in 

trade (in 2019). Positive values in red represent countries that are net importers of CO2, 

whereas negative values in blue represent countries that are net exporters of CO2. The 

percentage value corresponds to the proportion of imported emissions as a fraction of the 

country’s domestic emissions. 
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Figure 8: CO2 emissions embedded in trade. Origin: Our World in Data (2022) 

By moving our analysis down to the meso-scale, we can begin disaggregating emissions 

embedded in trade to the sector level. Such analyses would be required in order to target 

specific “hotspots” in a country’s industry – those sectors which are particularly exposed 

to emissions in international trade and are significant contributors to a country’s 

consumption-based accounts. At this level we begin to substitute monetary data with 

physical units of data collected from industry. 

At the micro-scale we are able to quantify the carbon emissions embedded within a 

product with a high level of detail. Life cycle assessment (LCA) falls within this bracket, 

which is a methodology used to assess the total environmental impact of a product, 

process or service throughout all stages of its life cycle, often taken to be from the raw 

material extraction stage to the final disposal of the product (cradle-to-grave). Companies 

will use these micro-scale analyses to determine the carbon footprint of their products 

(Product Carbon Footprinting - PCF), often through the use of commercially available LCA 

software and industry average databases. 

This demonstrates a significant challenge around quantifying embedded emissions: there 

is no “one size fits all” solution. The methodology used depends on what you want to 

achieve from the calculation and the granularity of data required. To complicate matters 

further there is a lack of harmonization within individual methodologies, which makes 
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setting international climate targets on a consumption-basis a challenge, and significantly 

affects the coherency of data across globalised supply chains. This will be evaluated in 

further detail in section 4.3. 

4.2.1 EE-MRIO Modelling 

What is EE-MRIO modelling? 

Multi regional input-output (MRIO) analysis is an economic approach of tracking financial 

flows between countries’ major economic sectors.15 It describes how producing a single 

unit of final demand would require inputs from all sectors of the global economy. 

However, different sectors of an economy not only require inputs of products and 

materials, they also generate by-products in the form of pollution and waste.16 This form 

of analysis can thus be extended to provide environmental indicators (rather than just 

economic), in order to understand how the sectors of these consumer countries 

contribute to global emissions through the production of their goods and services. This 

allows us to trace emissions right the way through the supply chain for everything that is 

spent by households and governments, and allocate them to the point of consumption 

rather than the point of production.  

The term environmentally extended multi regional input-output analysis (EE-MRIO) is 

often used to specify the focus of this analysis on environmental indicators. The UK’s EE-

MRIO model is developed by the University of Leeds, and is used to provide an account on 

the UK’s consumption-based emissions to DEFRA, which they publish yearly. Figure 9 

shows how this modelling has been able to provide a breakdown of consumption 

emissions by each product sector in the UK (data from 2019). To produce this model, data 

is taken from the Office of National Statistics (ONS) and supplemented with trade data. 

This means that this model is essentially tuned to calculate the UK’s carbon footprint, and 

cannot be used to calculate the carbon footprint of another country – it is a national-

focused EE-MRIO model. Considering the international trade data available at this level 

and the ability to fully attribute global emissions to this data, EE-MRIO analysis is 

generally regarded in literature as a suitable approach for consumption-based accounting 

of GHG emissions.17,18  
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Figure 9: A breakdown of 2019 UK consumption emissions by aggregated sectors. Origin: A. 

Owen (2022)  

From interviews with external stakeholders, including academics involved with creating 

and maintaining the UK MRIO model as well as policy stakeholders that work with the 

data that it generates, there has surfaced a number of limitations with using EE-MRIO 

analysis for consumption-based accounting. 

Disaggregation 

International trade data can give us a good indication of the emissions associated with 

upstream processes – predominantly raw material extraction and processing – however 

past this point there is limited visibility on the distribution of emissions through the 

manufacturing value chain. Data from the ONS is organised into Standard Industrial 

Classification (SIC) codes, as the data that they can report on and publish cannot allow for 

the identification of individual industries. This means that the maximum level of detail 

that can be provided by this analysis for UK consumption can’t penetrate further than the 

112 sectors that the model reports on. This is particularly challenging for manufacturing, 

in which SIC codes are notorious in assigning inaccurate classifications and overly 

aggregating specific industries. Although we can understand where the emissions were at 
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the source in order to get down to the product level, without greater disaggregation of 

data at the sector level we are severely limited from a policy perspective.  

Time lag on trade data 

Reporting on provisional territorial GHG emissions is published annually in the UK, 3 

months after the end of the reporting year. Although these are provisional estimates 

based on the latest energy statistics, they provide an early indication of territorial GHG 

emissions for the most recent year, and allow the UK to monitor its progress towards net 

zero. Unfortunately there is always a longer delay until consumption-based emissions can 

be reported on and published, as these are reliant on a wider range of global datasets, 

most of which have a two year time lag. This will prove to be a significant challenge if a 

country were to monitor its progress towards reducing consumption emissions. Currently 

the latest data available to the UK to evaluate emissions from a consumption accounting 

perspective is from 2019, so it will still be a couple of years until we understand the effect 

of the pandemic on our consumption emissions. 

Incorporating intermediate trade flows  

MRIO modelling has the ability to estimate feed-back effects, in which an organisation may 

import part or all of its inputs and re-export its finished products after processing. This is 

particularly important for countries such as China, which has a significant proportion of 

processing trade.19 MRIO frameworks can estimate these feed-back effects to some extent 

by separating imports into final and intermediate demand, however this is done by 

estimating the component of inter-regional intermediate trade, and not based off of 

primary sector data. Although this estimation introduces additional sources of 

uncertainty, it is thought that multi-directional models can differ from uni-directional 

models by up 20% in terms of a country’s final demand.20  The choice between multi-

directional models and uni-directional models is typically a trade-off between accuracy 

and data requirement. 

Reliance on monetary data 

The reliance on monetary data to approximate physical flows of goods also poses 

additional uncertainties, as this assumes proportionality between monetary and physical 

flows.21 Additionally, the use of monetary data also requires averages of exchange rates, 
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and ignores the fact that different industries may pay preferential rates for fuel or 

electricity, for example. Some experimental modelling has attempted to improve on this 

by incorporating a hybrid mixture of monetary data physical units acquired from 

industry, such as the actual metred KWh from certain sectors. However, this data is much 

harder to access on a global scale, and would often only be applied on a case-by-case basis. 

Uncertainties and data issues 

There are other significant issues with using MRIO methods, and more generally with 

emissions embodied in trade (EET) methodologies for calculating consumption-based 

estimates. MRIO datasets often require incorporating and combining large, incoherent 

datasets, each with varying levels of uncertainty. These uncertainties relate to issues of 

calibration, balancing, levels of disaggregation, inflation, raw data errors and use of 

different time periods currencies and country classifications18, and typically reflect the 

inconsistency in reporting practices across countries. Greater efforts to harmonise these 

methodologies will reduce the need for additional manipulations, and accordingly reduce 

their associated uncertainties. 

A 2008 report for DEFRA used Monte-Carlo simulation to conduct an uncertainty analysis 

of the UK’s EE-MRIO model, to estimate the level of uncertainty associated with the UK’s 

carbon footprint calculations. The results of this study showed with statistical significance 

that the CO2 emissions embedded in UK imports (EEI) were higher, and growing at a 

faster rate, than those for exports (EEE), in all years from 1992 to 2004. This  

demonstrated that the gap between territorial emissions and consumption emissions has 

been increasing, and proves that the UK’s EE-MRIO model is sufficiently robust to provide 

a reliable indication of GHG emissions relating to UK consumption.22  

4.2.2 Life cycle analysis LCA 

LCA methodologies provide a bottom-up approach to calculating GHG emissions, looking 

at the entire life cycle of a product or service, and taking into account the associated direct 

and indirect emissions from cradle-to-grave. LCAs are a relatively mature methodology 

covered by several international ISO standards (see section 4.3), and are intended to 

consider the environmental impact of a product or service across a range of different 

impact categories (such as ozone depletion and ozone acidification), as opposed to just 
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the contribution to climate change. However, their application in ‘product carbon 

footprinting (PCF)’ makes them particularly valuable in estimating the GHG emissions 

associated with products or materials. Companies wishing to determine the GHG 

emissions embedded in their products can conduct an LCA, which would require them to 

collect data on the activities upstream in their supply chain, along with estimates for the 

emissions associated with the product in its useful life and disposal.  

By conducting an LCA and mapping out the production process for a functional unit of 

product, we can achieve incredibly granular data on the emissions produced at each stage 

of the value chain. Summing the components would then allow us to quantify the total 

embodied emissions in this functional unit. This is a conceptually simple process, and if 

carried out with due care the data would allow decision makers to understand the true 

environmental characteristics of their product or process selection. By targeting the 

emissions hotspots in the supply chain, products and processes with the least 

environmental impact can be intentionally selected. 

Besides issues already discussed around commercial sensitivity of providing company 

LCA data for policy purposes, there are a number of limitations of LCAs which hamper 

their ability to provide a strong basis for policy around embedded emissions.  

System boundaries and truncation errors 

An important stage in conducting an LCA is defining the goal and scope of the assessment. 

Although there have been considerable efforts in standardising LCA approaches, the 

‘system boundaries’ chosen to perform the analysis can have a significant effect on the 

completeness of the final output. According to ISO standards, boundaries should be 

selected such that “the associated process chains are traced until, if possible, all inputs 

and outputs to the system are flows that have been directly drawn from the environment 

without human intervention”.23,24 Stages, processes, inputs and outputs that are not 

expected to “significantly change the overall conclusion of the study”24 can be excluded 

from the system boundary, thus explicitly defining a cut-off criteria for the study. 

However, it is by ignoring these process flows that sit outside of the system boundary that 

we derive truncation errors – defined as the proportion of impact not covered by the 

system boundaries of the LCA. 
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Allocation 

As with choosing system boundaries in the goal and scoping phase, any element of 

conducting an LCA which allows for discretion can lead to a lack of completeness, thus 

limiting the trustworthiness of the data. Allocation is one of the most difficult components 

of an LCA study25, and depending on how it’s justified and performed can have significant 

impact on the results. It is essentially an act of distributing the environmental load – 

created by unit processes – to the input and output flows of the product system under 

review. Allocation is applied to two cases: multi-input processes, which have more than 

one input into a process, and multi-output processes, which have more than one output 

from a process. These outputs are in the form of co-products and by-products, however 

there must be economic value associated with the co-products and by-products in order 

for them to be allocated to inputs and outputs. ISO 14041 recommends avoiding allocation 

altogether through the process of system expansion (described below). 

 

Allocation vs. System Expansion 

Allocation is often done on a cost/weight basis. For example, if a product costs £70 

and the co-products cost £30, then the product is said to give 70% of the 

environmental impacts and the co-products the remaining 30%. This process would 

be the same for a weight calculation. 

In system expansion however, co-products are considered alternatives to other 

products on the global market. If the co-product comprises the same functional unit of 

an alternative product, then the emissions from the alternative product can be used to 

estimate those of the co-product. For example, pork is the main product at a pig farm 

with manure produced as a co-product. If this manure can be used to replace fertiliser 

on the market, then the system can be expanded to include the system of processes 

involved in fertiliser production. By contributing this manure we are avoiding the 

environmental impact associated with the production of fertiliser, which can then be 

deducted from the impact of the lifecycle of pork.70  

System expansion is only possible when the company or analyst performing the LCA 

has direct knowledge of the function and eventual use of the co-product. 
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Investment 

In order to develop a qualitative understanding on which elements of the supply chain 

have the highest relative environmental impact, a firm can complete a 

conceptual/screening LCA for analysis at a basic level. At a higher level, a simplified LCA 

can be conducted, which mimics a full LCA but uses readily available information and 

generic data. However, in order to comply with ISO standards, a detailed LCA must be 

completed, which requires in-depth data collection specific to the product under 

assessment.26 Conducting detailed LCAs requires significant investment of time, money 

and resources, and can cost over $50,000 per product.27 This can be a barrier for firms – 

particularly SMEs – to start reporting on the embedded emissions of their products, and 

become certified to ISO standards. 

The steps required to complete an LCA are well documented, and covered by ISO 

standards ISO 14040 and ISO 14044 (discussed in section 4.3.1). However, any process 

which allows for discretion in the methodology can lead to inconsistent data, thus limiting 

the scope for policy on fair carbon reporting. There are attempts in industry to harmonise 

these methodologies, for example through creating Product Environmental Footprint 

Category Rules (PEFCRs) for certain supply chains involving lithium and rare earths.28 

These will be imperative to ensure effective regulation of future critical products such as 

EV batteries, to prevent misinterpretation of their environmental impact. 
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4.2.3 PLCA, EIO-LCA and Hybrid 

There are two primary types of LCA methodologies: Process-based LCA (PLCA) and 

Economic Input-Output LCA (EIO-LCA). PLCA involves scientifically analysing the inputs 

and outputs at each step of the process for manufacturing a product. This is the more 

frequently applied methodology, and is predominantly the method described in the ISO 

14040 standards, providing highly detailed assessments on the emissions associated with 

a product. As mentioned in section 4.2.2 however, the system boundaries defined in an 

LCA and a lack of data availability can lead to an underestimation of upstream impacts, 

referred to as the truncation error.  

EIO-LCA on the other hand makes use of economic transactions to trace where value is 

added or removed from a supply chain, and then interpolates the environmental impacts 

from corresponding datasets.29 This removes the need to draw arbitrary system 

boundaries by instead making use of economy-wide boundaries, thus eliminating 

truncation errors and allowing analyses to be performed faster and cheaper than with 

PLCA.30 However, while this can be advantageous in the sense that all flows into and out 

EPDs and PCRs 

Environmental product declarations (EPDs) are documents which quantify and 

communicate the environmental information (performance or impact) of a product or 

material over its entire life cycle, to enable comparison with other products or 

materials fulfilling the same function. These are very common in the construction 

sector, and are published by manufacturers to provide transparency on the 

environmental impacts associated with their products. A full LCA must be performed 

on a product in order to create an EPD. 

Product Category Rules (PCRs) are the set of rules, requirements and guidelines for 

developing an EPD in one or more product categories. PCRs are important as they 

enable comparison between products in the same category, and pay specific attention 

to the environmental impacts unique to that group. EPD databases attempt to define 

standard PCRs to enable these comparisons. 
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of the system can be included, in being based off of economic flows the level of detail is far 

from that of typical PLCA studies. 

An active discussion in the field of assessing environmental footprint of consumption is 

that of combining these approaches into a Hybrid Life Cycle Assessment (HLCA) or Hybrid 

MRIO-LCA. This is considered as a potential method to mitigating the truncation errors 

associated with traditional PLCAs, whilst simultaneously improving the precision of EIO-

LCA studies31, hence combining the accuracy of PLCA with the completeness of EIO-LCA. 

This methodology could also be used to link the MRIO model approach (which provides a 

macro-view of the supply chain) with actual LCA data32, thus overcoming some of the data 

shortfalls discussed in section 4.2.1. This would reduce the reliance of using monetary 

data as a proxy for physical units and would provide greater clarity and detail as to the 

true impact of a supply chain. Both PLCA and EIO-LCA share the common high-level aim 

of attributing GHG emissions at the point of consumption rather than production33, 

creating scope for a hybrid approach to be investigated for use in consumption-based 

accounting policies. 

However, due to its inherent complexity and the highly manual and time-consuming 

process of linking process data with input-output data, Hybrid LCA is currently mainly 

only used within the realms of academia.  There are also arguments that including 

aggregated data from MRIO analysis can reduce the accuracy of an LCA study, however 

others argue that this aggregation error would still be lower than the truncation error 

involved in PLCA alone.34 It is clear from the literature that more research needs to be 

committed to analyzing the suitability of Hybrid LCAs for promoting sustainable 

consumption accounting on a national or regional level, however they do offer a promise 

of being able to overcome some of the data limitations associated with current methods. 

A summary of these methodologies can be found in table 3. 
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Batch Variance: A dilemma 

 

Dual sourcing and multi sourcing are supply chain risk management practices often 

used by companies to reduce reliance on a single supplier. Typically, firms will try to 

source parts from suppliers in different geographical locations, to reduce the risks 

associated with bad weather, natural disasters and political unrest in one country. 

However, this can create additional complexity in calculating the life cycle emissions 

of a product, as the emissions embedded in these multi-sourced parts will vary. The 

complexities associated with calculating embodied emissions at the product level 

would be compounded when we move up to the batch level.  

For example, two different cars on the same production line could have different 

emissions associated with them, depending on where the parts have been sourced 

from. The same part could have a large variance of environmental impact, with some 

being sourced from manufacturers in regions with incredibly high grid intensities, 

and others being produced locally with a much greener energy mix. If we wanted a 

really accurate picture of the true emissions embedded in the final product, we would 

have to track the emissions of each part through its specific supply chain. When this 

involves 1000s of parts and multi-tier supply chains, the data required would be 

overwhelming.  
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Table 3: Summary of methodologies for calculating embodied emissions

 

Environmentally extended multi regional 

input-output (EE-MRIO) 

Life cycle analysis Hybrid MRIO-LCA 

Features • Trade-based model, based on financial flows 

• UK-MRIO model data published annually by 

DEFRA 

• Cradle-to-grave analysis 

• (Process LCA) Physical data 

• Covered by many standards 

• Mitigate truncation errors 

whilst improving data 

completeness 

• Bottom-up or top-down 

analysis 

Application • National consumption-based accounts 

• (Prospect of) High-level targets 

• Product carbon footprinting • (Prospect of) Sectoral 

targets 

Limitations • Disaggregation 

• Time lag on trade data 

• Incorporating intermediate trade flows 

• Reliance on monetary data 

• Uncertainty and data issues 

• System boundaries and 

truncation errors 

• Allocation 

• Investment 

• Aggregation error vs. 

truncation error 

• Currently mainly within 

academia 
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4.3 Standardisation and harmonisation 

Despite there existing a wide array of methodologies to calculate these emissions at a 

macro and micro level, we have so far been unable to fully harmonise these and define 

one single standard method for consumption-based accounting. Additionally, for the 

reasons mentioned in Section 4.1, if the data being processed by these methodologies is 

not available, coherent or of sufficient quality, then the reliability of their outputs will be 

questioned, and there will be a general lack of consistency across industries and countries. 

4.3.1 Existing standards 

At the micro level, there does exist a number of standards for organisations to employ to 

calculate the emissions embedded in their products and materials, and more broadly their 

scope 3 emissions. These are summarised in the table below: 

Standard Goal and purpose 

GHG Protocol: Product Life Cycle Accounting 

and Reporting Standard (Product Standard)  

Used to understand the GHG emissions 

produced over the full life cycle of a product. 

Provides a general framework with 

requirements and guidance for 

organisations to quantify and report on the 

GHG emissions associated with their goods 

and services, with a goal of enabling them to 

focus on specific hotspots for the greatest 

GHG reduction opportunities.35 

GHG Protocol Corporate Value Chain (Scope 

3) Accounting and Reporting Standard 

(Scope 3 Standard) 

Provides a standardised methodology that 

allows companies to quantify and report on 

their Scope 3 GHG emissions, in order to 

identify and target hotspots for value chain 

emission reduction activities. 

ISO 14040 Describes the principles and framework for 

completing an LCA. This standard does not 

describe in detail the technique for 
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completing and LCA, nor does it specify 

methodologies for each of the individual 

phases of the LCA. 

ISO 14044 Specifies requirements and provides 

guidelines for all phases required in 

completing a life cycle assessment (LCA). 

ISO 14067 Specifies the principles, requirements and 

guidelines for quantifying and reporting on 

the carbon footprint of a product. This 

standard is consistent with the International 

Standards on LCA (ISO 14040 and ISO 

14044), however addresses only the single 

impact category of climate change. 

PAS 2050 Uses a process LCA approach to evaluate the 

GHG emissions associated with goods and 

services, with the aim of providing a 

consistent and internationally applicable 

method for quantifying PCFs. 

Derivatives of PAS 2050 There are a number of derivates of PAS 2050 

in order to provide supplementary 

requirements for GHG assessments in 

different sectors. Examples include: 

• PAS 2050-1 for horticulture products 

• PAS 2050-2 for seafood and other 

aquatic food products 

• PAS 2070 for the GHG emissions of 

cities (direct and through 

consumption-based methodologies) 

Table 4: Internationally recognised standards on Scope 3 and Product Carbon Footprinting 
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PAS 2050 and the GHG Product Standard both provide requirements for quantifying the 

GHG emissions over a product’s lifetime, and through cross-collaboration make use of 

consistent methodologies and sector-specific product rules. Distinctly however, PAS 2050 

provides requirements for recording these GHG emissions, while the GHG Product 

Standard also includes requirements for public reporting – hence why these two different 

documents exist.36  There is a significant amount of crossover between the two standards, 

and while they do seek harmonisation on all methodologies, some minor differences do 

still remain and can impact the final result. 

4.3.2 Barriers to harmonising approaches 

Efforts must be made to ensure complete harmonisation of these methodologies in order 

to guarantee data consistency within and across industries. However, there are a number 

of challenges involved in attempting to create this harmonisation. 

Analysts’ discretion 

Even with sufficient, well-defined standards on product carbon footprinting, there is still 

room for ‘analysts’ discretion’ in performing the actual LCA (see section 4.2.2), so efforts 

must be made to ensure complete harmonisation of these methodologies in order to 

guarantee data consistency within and across industries. For example, it’s one thing being 

able to compare the sustainability of two different car models based on their total carbon 

footprint, however these issues around data consistency are compounded if we try to 

make cross-sector comparison, such as saying “the automotive industry has a worse 

environmental footprint than the textiles industry”. As discussed in section 4.2, analysis 

at this level will require more of a macro/meso view of the industry, looking at the inputs 

and outputs through trade flows, either by extending economic data or collecting 

information on physical units. 

Country-specific requirements 

There are many global initiatives to harmonise input-output techniques, based on both 

the specific methodologies and the data collected/databases used (some examples of 

these are detailed in section 5.0). The MRIO model used by the UK is tailored specifically 

to calculate the UK’s consumption-based account, and the data collected and used is 

manipulated in order to present it in a specific form required by the government. This is 
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due to both the need to view economic data in pounds sterling (where much of it is 

collected in euros or dollars), and the differences in sector classification between 

economies (UK sectors are aggregated by SIC codes). 

Sectoral aggregation 

The UK is a service-based economy, so we would want to view the service sectors in a lot 

more detail than other, predominantly manufacturing-based economies. Large 

multiregional trade models will have the same sectors in every country, however this 

would mean that we end up with a smaller collection of sectors which are generic to 

everywhere. These individual country-specific requirements and classification codes 

make harmonisation across countries specifically challenging. It would thus be careless 

to compare the consumption of two industries in different countries, as even if the 

methodologies and data were consistent, sectoral aggregation may lead to 

misrepresentation of the true emissions embedded in these sectors. 

“Not-invented-here” syndrome 

Finally, there are underlying issues of trust in using methodologies from other countries 

- “national egoism” as one interviewer put it. Standardisation of these high-level 

techniques may help in resolving some of these trust issues, and allow efficient diffusion 

of existing knowledge through international collaboration. 

 

Pathfinder 

The Pathfinder Framework is an initiative which seeks to “improve the accuracy and 

comparability of data, by enabling the exchange of primary data of product life cycle 

emissions with value chain partners, in turn increasing their access to primary 

data”.71 This framework was developed by the World Business Council For 

Sustainable Development (WBCSD) and attempts to provide methodological guidance 

for emissions accounting, as well as infrastructure to facilitate verified and reliable 

data exchange across value chains. It is designed to help organisations develop 

primary data-based PCFs to share with others in their supply chain, allowing 

companies to measure and track the emissions of their products in a consistent 

manner. 
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5    International and cross-industry examples 

In order to be able to offer sufficient insight for UK policy into tackling the challenges 

around embedded emissions, an international review was conducted which involved 

looking at a national and regional initiatives, both within manufacturing and across other 

industries. The intention of this was to understand what policy mechanisms and 

initiatives currently exist in this space, so that they may be able to inform policymakers 

were they to consider tackling the emissions associated with UK consumption. The 

examples described in this section do not form an exhaustive list, and in isolation they will 

not provide an end-all solution for consumption-based accounting. However, they intend 

to provide an insight into the range of alternatives pathways that could be explored, and 

should be investigated further to deem whether they would be suitable for application in 

the UK’s climate. 

5.1 Consumption-based accounting 

Although the UK was the first country to begin reporting on their consumption emissions, 

the 2050 net zero strategy falls short of explicitly targeting the reduction of these 

emissions and tracking the country’s true carbon footprint. More countries are now 

beginning to recognise the limitations of national climate policy solely focused on the 

emissions produced within their borders, however at present there are very few examples 

of countries using consumption-based accounting methods as a means to measure 

progress towards zero GHG emissions. The following examples provide an indication of 

some initiatives at both a national and municipal level.  

5.1.1 National initiatives - Sweden 

Swedish lawmakers recently supported the proposition to include embedded emissions 

of the country’s imports into the country’s climate targets. Once the proposals are adopted 

by the government and implemented into law, Sweden will become the first country in 

the world to have set national climate targets on consumption emissions.37 This indicates 

a shift in focus of the country’s current strategy, which targets net zero GHG emissions 

from production by 2050, so only accounting for emissions on a territorial basis.38 

This is a significant move, as referring back to figure 8 it can be seen that compared to 

their emissions produced domestically, Sweden is a net importer of emissions by more 
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than 60% (i.e. over 60% of Sweden’s consumption-based emissions occur outside of 

Sweden).  This does not mean that their absolute consumption emissions are considerably 

large compared to other countries (the country ranks 44th out of 119 countries on 

consumption-based emissions39), however with Sweden being a reasonably small, trade 

dependent country with relatively low production emissions, it makes sense for them to 

also be tackling their emissions from a consumption accounting perspective in order to 

have a meaningful impact on climate change.  

The report “Towards net zero: reducing consumption-based emissions!” was first 

published by the Sweden-based independent think tank “Global Challenge” in November 

2021, and revised in April 2022 to reflect these proposals.39 It sets out the responsibility 

that Sweden holds in accounting for consumption-based emissions. There are four main 

ways in which this report suggests that emissions embedded in imports can be reduced:  

1) Trading partners reduce their emissions. 

2) Changing trading partners or producing more for its own needs. 

3) Changing consumption patterns. 

4) Reduced consumption. 

Although this report does not make much explicit reference to the country’s 

manufacturing sector, it does make references to policy instruments that would have a 

direct impact on manufacturers, such as requiring manufacturers to improve the energy 

efficiency and repairability of their products, introducing product passports that disclose 

the total climate impact, and imposing quota obligations on recycled and sustainable 

materials. It also recognises that construction and infrastructure emissions account for 

around 12% of Sweden’s consumption-based emissions, with just under half of these 

embedded in imports. Much of Sweden’s building materials are manufactured 

domestically, meaning there is good scope for sector-specific goals that target and 

monitor these imported emissions. This is set out in the new regulation on climate 

declarations for buildings.40 Further examples of policy targeting imported emissions in 

the construction sector can be found in section 5.2. 
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5.1.2 Municipal initiatives – City of Albany, California 

Whilst national targets towards tackling consumption-based emissions may be missing in 

most countries, local initiatives can also be effective in reducing the overall emissions 

associated with a population’s demand for goods and services. The City of Albany in 

California comprises an area of 14.16 km² and population of just over 20,000. Despite its 

size, the city has ambitious sustainability plans to reduce their GHG emissions to net zero 

by 2045, 5 years ahead of the US’s national target of net zero by 2050.41 The “City of 

Albany Climate Action and Adaptation Plan”42 sets out the city’s policies and programs to 

addressing climate change. However, this plan not only tracks a community inventory of 

emissions produced within the city, but also recognises that there are significant 

upstream emissions embodied in products that are ultimately consumed by the Albany 

community. These emissions are not reflected in the City’s net zero targets, however the 

plan does include strategies to address and take responsibility for them.  

The city’s consumption-based inventory (see figure 10) is based on a full life cycle analysis 

of the emissions generated through the production, transport, use and disposal stages of 

each product consumed by the community. These emissions are estimated for several 

hundred product categories, grouped into the five basic areas of: Transportation, housing, 

food, goods and services. The climate action and adaptation plan also goes on to indicate 

Albany’s approach to reducing these emissions embodied in goods and materials. This 

includes a mix of policy incentives, such as the City’s “Sustainable Purchasing Policy” 

which focuses on purchasing items with a smaller carbon footprint (such as low-carbon 

concrete and post-consumer recycled materials), and consumer incentives, such as 

initiatives to establish a farmer’s market to promote locally grown fruits and vegetables, 

or through expanding sharing economy programs such as tool lending or clothes swaps. 

This inventory was assembled through a collaboration between The Bay Area Air Quality 

Management District (BAAQMD) and the Cool Climate Network at UC Berkeley; however, 

the report does not provide further details of the methodology used, the sources of the 

data or the overall accuracy of the inventory. Regardless, it does provide an interesting 

insight into how consumption-based accounting can be applied on a much smaller scale, 
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as ultimately these local initiatives could prove incredibly valuable in providing demand-

side solutions to reducing the carbon embedded in our products and services. 

Figure 10: Consumption-based inventory for the City of Albany. Origin: City of Albany Climate 

Action and Adaptation Plan (2019) 

5.2 Construction sector initiatives 

Policies targeting embedded emissions in the construction sector have direct implications 

for manufacturing. Upstream raw material extraction, processing and manufacturing for 

products such as steel, aluminium and cement would all pass through intermediate 

manufacturing firms before making their way to a construction site. Emission reduction 

policies focused on the consumption-end of the supply chain are intended to create a 

market pull for low carbon products, with the hope that they will send ripples through the 

supply chain and provide incentive for upstream manufacturers to further green their 

processes, regardless of whether they’re in the country of final consumption or not. Those 

manufacturers high up in the supply chain (such as primary materials processing for steel 
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and aluminium) may well provide products for a variety of sectors, and so through 

greening their processes for the construction sector they may also be indirectly reducing 

the embedded emissions across other sectors that source their materials, such as tech and 

automotive.  

Buildings are currently responsible for 39% of global emissions43, a figure that, if kept 

unchecked, is likely to grow as the global population continues to rise. Embodied carbon 

in construction materials have largely been ignored historically, however they contribute 

around 11% of all global carbon emissions.44 The cement industry alone is responsible for 

about 8% of global CO2 emissions45, due primarily to process-based emissions released in 

the decomposition of limestone in cement manufacture. As the operational carbon of 

buildings (that released during its ‘use’ phase) continues to reduce through greater 

energy efficiency and grid decarbonisation, embodied carbon as a proportion of total 

emissions will continue to grow. This highlights the importance of going further than just 

tackling operational carbon, and justifies the need to target policy at the construction 

sector for reducing consumption emissions.  

5.2.1 Green Public Procurement - Finland 

Green public procurement (PCC) is defined by the EU “a process whereby public 

authorities seek to procure goods, services and works with a reduced environmental 

impact throughout their life cycle when compared to goods, services and works with the 

same primary function that would otherwise be procured”.46 GPP can help drive 

innovation in industry, and further incentivise companies to follow environmentally-

friendly practices.47 Buildings and construction are a particularly high-impact sector 

when considering embodied emissions, thus making GPP an invaluable tool for 

governments to employ. 

Finland’s Act on Public Procurement and Concession Contracts outlines a set of Green 

Public Procurement requirements.48 The minimum requirement for materials includes: 

1) Calculating GHG emissions for the life cycle of construction materials 

2) Choosing solutions that are both low-carbon and cost optimal.  

3) Requiring at least 10% of the weight of construction materials to be either 

renewable or recycled 
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4) Pre-demolition audit of reusable components  

The Ministry of the Environment in Finland also recognised that regulating embodied and 

operational carbon of building requires the availability of a common assessment method, 

with both a coherent methodology and sufficient GHG emissions data. However, as 

discussed in section 4.1 this emissions data is often inadequate for the level of detail 

required. The ministry thus constructed a GHG emissions database, providing impartial 

data on the climate impacts of construction products in Finland. This is a compilation of 

average data on typical Finnish construction products and contains no individual EPDs. It 

is provided as an open, free of charge service, and aims to incentivise and facilitate low-

carbon building design.49 

In fact, there has been a general understanding among the Nordic countries that new 

projects should consider a building’s climate impact from a life cycle perspective, as 

opposed to just concentrating on the use phase. There is thus a political will for a “Nordic 

harmonisation of building regulations regarding climate issues”40, and the ministers of 

housing and construction in these countries have declared that they would “like to see a 

Nordic harmonisation on carbon neutrality”. However the Nordic countries are in 

different phases in terms of their development of regulations, so it is not yet confirmed 

how this will work in practice.  

 

Case study: Carbon ‘handprint’ 

The Finnish assessment method also makes reference to the calculation of a 

‘handprint’ as well as a ‘footprint’. This is not a methodology covered in traditional LCA 

guidance but is used to describe the climate benefits associated with a building project 

(essentially reporting positive environmental impacts as well as negative). This allows 

projects to aim for ‘net positivity’ and can enable comparison of products based on the 

environmental benefits they bring. For example, the long-term storage of biogenic 

carbon in wood-based products would classify as a carbon handprint quantification.48 

Although the handprint concept is far from becoming standardised in LCA, it provides 

an interesting perspective in looking for the absolute climate benefits that would not 

be achieved without the project taking place.  
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5.2.2 Buy Clean Policy - USA 

Buy Clean policy is a procurement policy approach followed in the US that incorporates 

low-carbon construction purchasing requirements in order to address the significant GHG 

emissions embodied in construction materials into government purchasing. These policy 

mechanisms can be applied at the federal, state or municipal level, and use a combination 

of disclosure, incentives and standards to leverage the significant purchasing power of 

public agencies in order to encourage a shift towards low-carbon construction 

materials.50 These policies aim to address the gap in current climate policy (focused on 

territorial emissions) by accounting for the emissions embedded in the product 

throughout its supply chain. From 2008-2018, 32% of the embodied carbon in 

construction materials in the US was attributed to public projects.50 Further to this, public 

projects are historically responsible for 46% of cement us in the US, meaning Buy Clean 

policies have the potential to result in significant emissions reductions by targeting these 

materials.  

Of particular note is the requirement of Buy Clean policies for the disclosure of embedded 

emissions data in the form of environmental product declarations (EPDs – described in 

section 4.2.2). This encourages the construction sector – and its associated suppliers – to 

provide better and more data around construction materials, in order to increase both the 

quality and quantity of data available. Access to better data would allow procurement 

teams (public and private) to identify and select low-carbon products, thus providing 

incentive for firms to further green their production. However, in order to ensure the data 

from EPDs is fair and consistent, there must be a harmonisation of PCRs for each product 

group. 

Buy Clean California Act (BCCA) 

The first introduction of Buy Clean legislation in the US was passed in California in 2017. 

The Buy Clean California Act sets a maximum acceptable global warming potential (GWP) 

limit on four categories of construction products: structural steel, concrete reinforcing 

steel, flat glass and mineral wool board insulation.51 An industry average is calculated 

from a collection of single-facility EPDs (primary data attributable to a single 

manufacturer and manufacturing facility), with the maximum GWP limits then set at this 

average, based off of the information contained in those EPDs. These EPDs typically collect 
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data over the period of one year, with the reported GWP essentially representing a 

“snapshot in time”. There are various factors that can affect the true GWP, such as the 

quality of the data, the operational efficiencies of the manufacturing facility, LCA 

discretion and variability, and PCR revisions, however these factors are not considered 

when setting the maximum GWP limit.  

Even though the BCCA was a first-of-its-kind regulation, it is far from world-beating. In 

only specifying maximum GWP potentials for 4 construction materials, it fails to capture 

the significant embedded emissions in other highly carbon-intensive construction 

materials, such as concrete, cement and aluminium. Nevertheless, it shows a promising 

step in the direction of regulation around embedded emissions, and has begun to 

normalise industry data collection through mandatory EPD disclosure.  

 

5.3 Data and Methodologies 

As discussed in section 4.1, data is a key barrier in adopting a consumption-based 

accounting approach. Good quality granular data is scarcely available, and the 

methodologies used in different countries and industries often lack harmonisation, 

leading to inconsistencies. Although there are initiatives to set conventions for specific 

industries and supply chains, there is no single overarching methodology for calculating 

embedded emissions. It is an area of active discussion and research, and new practices 

are constantly emerging worldwide to improve on and target specific areas of concern 

Case study: Greater London Authority – Whole Life-Cycle Carbon Assessments 

Although national building regulations in the UK currently only account for the 

operational carbon emissions of a building, there has been a recognition that embodied 

carbon in construction products are becoming a more significant proportion of a 

building’s whole life-cycle carbon (WLC) emissions. The Mayor of London set out an 

ambition for all new buildings to be net zero carbon, and this includes a “requirement 

for all referable planning applications to calculate and reduce whole life-cycle carbon 

(WLC) emissions to fully capture a development’s carbon impact”.72 Details on this are 

included in The London Plan Policy SI 2, March 2021.73  
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that are underappreciated by current methodologies, as well as to harmonise existing 

methods to allow consistent data transfer and monitoring of consumption emissions. 

5.3.1 Dynamic LCA – France 

France provides a seemingly conflicting example to calculating embodied emissions in 

construction materials, by introducing a life cycle assessment method which undermines 

attempts made by the EU to standardise and harmonise methodologies (through the 

buildings sustainability assessment framework “Level(s)”52). The new environmental 

regulations for buildings outlined in France’s “RE2020” mandates analysis of embodied 

emissions over a building’s entire life cycle, from cradle-to-grave. However, RE2020 

requires application of a ‘dynamic’ life cycle assessment (DLCA), which applies a lower 

weighting to future emissions compared to current emissions. This favours materials for 

construction products such as wood – which involves lower emissions to manufacture 

and benefit from sequestration of biogenic carbon – over materials with higher embodied 

carbon, such as steel or aluminium.53 The lack of temporal information is seen to be a 

significant limitation of LCA, and so given future emissions are expected to cause less 

harm to the climate (through reaching decarbonisation targets), the application of a 

dynamic LCA approach can improve that of LCAs by addressing the inconsistency of 

temporal assessment.54 

Although dynamic LCA may seem like an intuitive approach to overcoming one of the 

limitations of traditional LCA methodologies (specified in the ISO standards), critics argue 

that these plans for a national methodology within France would lead to barriers in trade 

for construction products, and distortion of the European Single Market.55 There are also 

concerns over the fact that there is no scientific consensus on the benefits of temporary 

carbon storage, with dynamic LCA running counter to the well-established standards over 

carbon footprinting of products specified in ISO 14067.56 By incorporating this rigid 

weighting system to future carbon emissions and preferring wooden construction 

products, they are neglecting the potential for applying circular economy principles to 

easily recyclable materials such as steel and aluminium, and simultaneously ignoring the 

GHG emissions associated with the final disposal of bio-based materials, which typically 

involves methane from landfill or CO2 from Energy from Waste (EfW).  
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The general feel among EU policymakers and the construction industry is that this 

approach would counteract recent attempts to improve the sustainability of buildings 

Europe-wide, through a single, harmonised European methodology to assessing the 

environmental performance of construction products. Harmonisation on this scale would 

be required to ensure effective regulation of imports and exports across the EU, in order 

to create incentive for reducing the significant embodied emissions associated with 

materials in the construction sector. 

5.3.2 Centralised EPD databases - France, Germany 

As discussed in Section 4.2.2, EPDs are documents which include details on specific 

measurements of the embodied emissions of a product throughout its life cycle (based on 

LCA methodologies defined in the ISO standards). As policies around the world continue 

to target the construction sector for reducing embedded emissions and require disclosure 

of EPDs for construction products, there is an increasing need for centralised and 

accessible databases to store these EPDs, with harmonisation of PCRs essential to ensure 

coherency of the data. Many national governments have now developed their own EPD 

databases for the building sector, which often go beyond just providing EPDs by linking 

primary and secondary environmental data, as well as providing methodological 

guidelines and tools for making LCA calculations. Figure 11 shows how these databases 

would fit within a system of linkages in the supply chain, from the raw material level to 

the buildings level.57 
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Figure 11: A system of linkages integrating EPD databases into the supply chain. Source: BPIE 

(2022) 

INIES - France 

INIES is a free, publicly available EPD database, kept and maintained by public authorities 

in France. Information is provided voluntarily by manufacturers and trade associations, 

with data mostly audited by independent third parties to ensure compliance of new EPDs 

with EU standards and provide an assurance of data quality. The INIES is an online 

platform which allows users to search and access EPDs, displaying information on the 

type of data they include, how the data was collected, and the type of third-party 

verification certification it holds. 

Ökobaudat – Germany 

Similar to the INIES, Germany’s “Ökobaudat” is a free, publicly available LCA database for 

the construction sector, operated by the German Federal Ministry of the Interior. The data 

included in the database come under three categories: 
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• Category A: Verified EPDs in compliance with EN 15803 and ISO 14025 standard, 

using publicly available PCRs. 

• Category B: Externally verified data not produced in accordance with ISO 14025 

• Category C: Industry average data with no specific product information, based on 

the GaBi database.  

Although access to this database is free, manufacturers must pay a fee to create, update 

and upload their EPDs to the Ökobaudat. Public construction projects are more likely to 

contract with firms that have EPDs available in the Ökobaudat, thus serving as an 

incentive for manufacturers to commit to transparent data sharing and sustainable 

construction practices through uploading their product EPDs to the database. 

 

5.4 Incentive mechanisms  

Although societal trends show a drive towards greater environmental considerations and 

a push for businesses to consider the “triple bottom line”, very few companies will invest 

significant time and resources into enhancing their sustainability dimension unless there 

is a sufficient promise of financial return. Putting this into the context of consumption-

based accounting within manufacturing, firms that buy in parts and materials under 000s 

of different part numbers, from a multitude of different suppliers within complex 

interlinked supply chains, are extremely unlikely to start considering the emissions 

embedded within these materials and products without considerable incentive for them 

to do so. Not only this, consumption-based accounting would also require them to track 

Case study: ILCD International Life Cycle Data system 

In order to ensure effective and structured data transfer of information contained 

within EPDs, most databases are converging to the data format specified in the 

International Life Cycle Data system (ILCD). This is an initiative with the aim of 

providing guidance and standards on top of that given in the high-level ISO 14040 and 

14044 standards, in order to achieve greater consistency and quality assurance of LCA 

data. This will ensure there is less room for individual practitioner discretion when 

conducting LCAs, and enhance the scope for comparability of the results of these 

assessments.74 
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and monitor their progress in reducing these embedded emissions, as opposed to just 

shifting suppliers to a country with cleaner energy mix. There are a number of 

mechanisms that exist to provide this drive, either through demand-side incentives, such 

as product labelling or public procurement policies, or policy incentives such as carbon 

border taxes or fines for exceeding emissions quotas.  

5.4.1 Harmonisation and Carbon Reporting – EU and Nordic Ecolabelling 

Labelling schemes can be particularly effective in providing incentive for firms to reduce 

the environmental impact of their products. One of the more powerful drivers for 

companies to look towards labelling schemes comes from the need to respond to external 

pressures from the ‘demand side’. If companies believe that these schemes can increase 

their market share through customers preferring their products over their competitors, 

and that the investment required to enter into these schemes will not outweigh the 

opportunities for profit from this greater access to markets, then they may provide a 

promise towards greater industry consideration of product carbon footprinting.   

The EU Ecolabel was launched in 1992, and is awarded to products based on third-party 

verification of a life cycle analysis.  Its intention is to provide consumers with simple to 

understand, accurate and scientific information on the environmental impacts of products 

and services in order to influence their purchasing decisions. However, studies have 

shown that although the EU Ecolabel does provide some rewards in the form of increased 

market share, it is not up to the level that companies anticipate when they initially sign 

up for the scheme. This could be in part due to the lack of consumer awareness of the 

scheme, through inadequate support and promotion by public institutions.58 As of March 

2021 only 1,892 licenses had been awarded for 78,071 goods and services in the EU 

market, a seemingly modest number considering the scheme was first released 30 years 

ago.   

Other labelling schemes such as the ‘Nordic Swan’ may have achieved greater levels of 

success in promoting sustainable development, with Nordic Ecolabelling claiming that “9 

out of 10 Nordic consumers recognise the Nordic Swan”.59 If this is accurate, then this 

labelling scheme would be a particularly attractive marketing tool for manufacturing 

firms wishing to widen their foothold in the market. However, quantifying the 
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effectiveness of these schemes is particularly difficult, as the cost-revenue relationships 

for firms adopting Ecolabels is particularly opaque.60 This is due to a number of reasons61: 

• Companies will rarely invest the time in tracking the actual cost and benefits of an 

Ecolabel 

• Some products and services will be certified prior to being introduced to the 

market; hence it will not be possible to measure “before and after” effects. 

• The impact of an Ecolabel will differ depending on the size of the company and the 

sector that it is in, meaning it would be difficult to provide an exact estimate of this 

relationship. 

In general, Ecolabelling can be a powerful tool in incentivising firms to adopt 

environmentally conscious practices. However, in order to ensure that these schemes can 

operate at maximal efficacy, care must be taken to: 

a. Sufficiently diffuse the knowledge around these ecolabels to guarantee general 

consumer recognition of their meaning 

b. Regularly revise the labelling requirements to match the national environmental 

targets and reflect the need for companies to innovate further along environmental 

dimensions. 

5.4.2 Greening Production - EU Carbon Border Adjustment Mechanism 

The Carbon Border Adjustment Mechanism (CBAM) is being gradually introduced in the 

EU to address the shortfalls in the existing mechanisms used to address carbon leakage 

(see below for description), specifically the EU Emissions Trading System (EU ETS).62 The 

EU ETS works on a ‘cap-and-trade’ principle, setting an absolute limit (‘cap’) on the total 

GHG emissions that can be emitted each year by the entities covered by the system, with 

the intention that this cap would be reduced over time in order to gradually bring 

emissions down.63 This cap (the total number of allowances issued under the EU ETS) 

determines the total supply of emission allowances, providing certainty on maximum 

GHG emissions, whilst trading allows actors covered by the system to buy and sell those 

allowances on the market, resulting in a fluctuating market price.64 Despite a carbon price 

being set to balance the supply and demand of allowances in the market (in order for there 

to be a price incentive), the EU ETS also makes use of free allowance allocations in order 
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to safeguard the competitiveness of the industries under regulation, and reduce the risk 

of carbon leakage (described below). However, between 2015-2020, 98% of industrial 

emissions were covered by free allowances65, effectively damning this carbon price signal 

and providing little incentive for firms to innovate and invest in greening their production. 

By introducing a CBAM, the EU seeks to regain this incentive whilst continuing to address 

the risk of carbon leakage. This will work by applying a carbon price for imports which is 

equivalent to that of domestic products. A gradual introduction of the CBAM will then 

allow the current system of free allowances (in those sectors covered by the CBAM) to be 

progressively phased out. However, unlike the EU ETS, the CBAM does not make use of a 

‘cap’ to place limits on imports, in order to ensure no restriction of trade flows. By 

applying regulation focussed on the GHG emissions embedded within these imports, the 

CBAM generates two parallel incentives: 

• Domestic firms are encouraged to further decarbonise their production processes, 

particular in sectors such as heavy industry which were previously heavily 

protected through free allowances. 

• If a third country producer can demonstrate that they have already paid a price for 

the carbon embedded in their goods, then the corresponding cost can be fully 

deducted from the EU firm importing this product. This mechanism then also 

encourages non-EU producers to adopt more efficient technologies, so to ensure a 

reduction in the embedded emissions of the products they export to the EU, hence 

maintaining sufficient business with EU-based firms.  

To monitor the embedded emissions of imports, this new system will allow third country 

producers to register into a central database and provide information on the products 

they can supply to “authorized CBAM declarants”. This data on embedded emission will 

be linked to the EU’s ‘Combined Nomenclature’66, in order to classify and identify 

imported goods. The CBAM may prove to be incredibly effective at reducing carbon 

leakage whilst simultaneously incentivising greener production domestically and 

internationally. It will initially only apply to a selected few goods considered to be at high 

risk of carbon leakage. This includes iron and steel, cement, fertilizer, aluminum and 

electricity generation. The CBAM will enter into force at the start of 2023, with the 

transition period lasting until 2026. 
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Carbon Leakage 

Wherever there exists climate policy asymmetries, there is a risk of carbon leakage. 

When the cost of compliance with ambitious climate policies become significant for 

regulated companies, there is a possibility that these policies will be undermined by 

imports which have not paid the equivalent carbon prices. This leads to carbon 

leakage, with an increase in global GHG emissions more likely as production is 

transferred to countries with lower climate regulations, because of the high costs 

associated the climate regulations in their original country of production. 
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6    Conclusion and further recommendations 

6.1 Government focus 

There are a number of initiatives within the UK that mirror some of the examples covered 

in Section 5.0, such as the national materials datahub (section 4.1.3) and The London Plan 

Policy SI 2 (section 5.2.2), however from a national scale there is no direct policy targeted 

at quantifying and reporting on embedded emissions in manufacturing industries. 

Although the UK was the first country to start reporting on their consumption emissions, 

the country seems to be lagging behind the rest of Europe when it comes actually 

addressing them. 

A point that was made repeatedly throughout the interviews as a significant barrier to 

consumption-based accounting is in how it is currently viewed (or not viewed at all) 

within the UK. With the UK’s net zero strategy focussed solely on reducing emissions 

produced within our borders, policies that target UK consumption are unlikely to be 

considered unless they show considerable promise in reducing territorial emissions. 

Emissions embedded in imports make up a significant percentage of the UK’s 

consumption emissions, and this will rise as the UK invests in greener power and 

continues with its industrial decarbonisation strategy. Without a proper pathway to 

tackling consumption emissions, with support infrastructure in place to encourage data 

sharing and carbon reporting under harmonised methodologies, there will be little to no 

industry drive in tackling these emissions and the country’s attempts to make a 

meaningful impact on climate change will be in vain. The following recommendations 

provide some ideas for how the UK could approach this issue and tackle the barriers listed 

in section 3.2. 

6.2 Recommendations for future work 

Integration of data-collection tools into resource efficiency and circular economy 

programs 

Carbon budget 6 places a lot of carbon savings in resource efficiency. Resource efficiency 

and circular economy programs have the potential to deliver huge carbon savings both 

territorially and from a consumption perspective, however by default any resource 

efficiency program will require data to be collected in order to be able to measure their 
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effectiveness. Without a comprehensive understanding of the emissions that were 

released in the first place (whether domestically or abroad), we will be underestimating 

the true effect of keeping those products in the loop. If we could effectively design these 

programs to collect and store this data in a coherent and accessible database, we could 

allow it to be shared and used for other purpose, and as such provide large benefits from 

a consumption accounting perspective as well. 

Identify opportunities to leverage data from current sources of urgency 

A message that was clear from the interviews with policy stakeholders is that things don’t 

get enough attention unless they are urgent. Data is an enormous barrier in calculating 

embedded emissions and consumption-based accounting, however from a government 

perspective if it is not an urgent matter, it will not garner sufficient attention until it is, at 

which point it may be too late to do anything about it. 

With the COVID-19 pandemic and the current war in Ukraine, there are currently much 

more pressing issues surrounding resource security. If we can use these sources of 

urgency to leverage data, such as acquiring better data on emissions in critical supply 

chains, lithium and rare earths, then we may be able to fill in certain gaps and “get the ball 

rolling” for further initiatives. 

Explore initiatives in other sectors to identify parallel opportunities for data 

collection and carbon reporting 

Section 5.2 gave the example of the construction sector as one in which initiatives are 

starting to surface which place greater focus onto embedded emissions. Whilst the 

example of the Greater London Authority (section 5.2.2) shows that this is something that 

UK construction policy is vaguely looking into, there is still seemingly a lack of major 

national UK initiatives in this field, especially compared to other European countries. 

A House of Commons Committee report with recommendations to government titled 

“Building to net zero: costing carbon in construction” released 26th May 2022, highlights 

the importance of embodied emissions in construction, and calls on the government to 

start gearing policy to focussing further on these. They claim to have been “struck by the 

lack of evidence of overall planning for how the built environment will contribute to the 

net zero target”67. This shows that there is pressure on the government to start paying 
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further attention to embodied carbon, and if this can be done for the construction sector 

then there should be no reason why these same principles can’t be applied to other 

sectors. 

Investigate the need for a “guiding principles program” for sustainability, to 

facilitate harmonised industry reporting 

Sustainability needs to be treated along the same wavelength as digitalisation. Companies, 

especially SMEs, need to be aware of the tools available to them, and should be 

encouraged to increase their industry reporting instead of fearing it through lack of 

knowledge. A program, similar to made smarter but centred around sustainability, may 

help in diffusing these tools and knowledge, gearing these firms up to facing embodied 

emissions in the future. 

Fostering linkages between system actors 

 

Figure 12: Mapping linkages of incentive and support in the value chain to facilitate industry 

data sharing. 

We can follow on from the mapping exercise of data linkages in section 4.1.1 by mapping 

out where incentive can be provided and where additional support may be required. 

International 
limitations 

Incentive required 

Support required 
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Figure 12 attempts to serve as a visual representation of the entire system, allowing us to 

focus on where attention should be place in terms of incentive and support in order to 

foster these linkages of data sharing between the system actors. Appendix B presents this 

system overview along with a key to provide examples of the types of incentive and 

support that can exist in this space. 

6.3 Final remarks 

Without accounting for the emissions embedded in the goods and services we 

consume, we will fail to appropriately address the UK’s contribution to climate 

change. As the UK’s net zero strategy is solely focused on reducing territorial emissions, 

industrial decarbonisation initiatives will only target carbon savings if they can provide 

benefits towards this goal. With this being the case, the proportion of our consumption 

emissions embedded in imports will continue to increase, and so the impact that our 

actions will have on reducing the effects of climate change will not be as significant as we 

claim. 

We need international standardisation and harmonisation on high-level and 

hybrid methodologies in order to ensure data is coherent and good quality. There 

are a wide range of methodologies for measuring embodied emissions, however if these 

aren’t consistent with one another then we won’t be able to confidently draw any 

conclusions from them. By interacting with other countries and international bodies, we 

can work towards agreeing a consensus on these high-level methodologies, so that we 

may begin to look at international responsibility with respect to consumption-based 

accounting. 

By fostering linkages of support and incentive between system actors, we can 

encourage better data sharing and push industry on the path to decarbonising both 

themselves and their supply chains. One of the interviewees echoed a comment from 

German finance minister Wolfgang Schaube in his criticism of wall street, in that “if you 

want to drain a swamp, you don’t ask the frogs for an objective assessment of the 

situation”. Whilst this may seem anecdotal, it provides an interesting perspective on the 

role of incentive and support in consumption accounting. Even with complete availability 

of data and harmonisation of methodologies for measuring embodied emissions, we can’t 

expect companies to find the drive internally. These require various forms of incentive in 
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order to be encouraged to take on this task, along with a network of support to enable 

them to do so, and in a manner consistent with others in their industry.  

Consumption-based accounting is not a substitute for territorial accounting – they 

should be used to complement each other. Any efforts towards reducing GHG 

emissions will be beneficial, whether through decarbonising our industry or importing 

low-carbon products. Consumption-based accounting provides an important perspective 

on how our demand contributes to worldwide emissions, however this does not mean 

that the responsibility of these emissions lies solely with us. We should have a good 

awareness on how we can reduce those emissions produced in other countries to satisfy 

our own demand, whilst simultaneously continuing to decarbonise industry in the UK, in 

order to maximise our impact on climate change.   
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8    Appendices 

Appendix A – Interviews 

11 interviews were conducted throughout the course of the project. The names of the 

interviewees has been kept anonymous. The organisations that they represented is 

displayed below along with brief notes of the topics covered. 

BEIS (Resource efficiency) 

• Resource efficiency policy in reference to net zero targets and CCC carbon budgets 

• Data from a policy perspective – issues with commercial sensitivity of industry data and 

concerns of increasing reporting burden on industry, so data is mostly from academic 

modelling. 

• General issues with materials data 

• Lack of metrics for tracking resource efficiency progress in industrial decarbonisation 

strategy 

• Lack of drive in government to improve on data 

• Issues of tracking variance in batch emissions for the same product, especially with multi-

sourcing 

• Leveraging data through other events, such as concerns around resource security. Using 

existing sources of urgency for other means 

• Data projects on smaller scales with specific use cases, such as industrial symbiosis 

• Issues with process emissions in raw material extraction 

• Government focus on territorial emissions, policy to deliver carbon savings must first be 

made on a net zero basis with hopes that there are additional benefits to consumption 

emissions 

• Dual interests in BEIS in terms of net zero and protecting/supporting UK industry 

(concerns around industries moving overseas or reduced competitiveness) 

• New UK emissions trading scheme would have to be harmonised with that of the EU 

• Increasing momentum towards resource efficiency from the private sector, with specific 

focus on circular economy. Using these programs as opportunities to collect data. 
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High Value Manufacturing Catapult 

• Discussed work conducted with academics at the University of Leeds to look at how we 

apportion manufacturing emissions to the value chain 

• Introduced the multiregional input output model developed by Leeds for looking at 

carbon flows through supply chains and developing the UK’s consumption-based account 

• Issues with SIC codes and disaggregation 

• Requirement of a market pull for low carbon products (can be led by government or by 

consumers) 

• Some worth being done in textile to focus on ethical sourcing (low carbon is a natural bolt-

on) 

• Conducted a review of standards. Need to establish how we can get clearer standards on 

how to account for upstream embodied emissions for manufacturing goods. 

o Working with the BSI 

• Ecoinvent databases for LCAs 

• Hybrid MRIO-LCA concept for carbon reporting 

• Macro embodied carbon reporting template with an incentive for fusing on LCA data 

• Carbon stickers and labelling to improve consumer incentive 

• Need a recognition of the tools and models that are available to firms 

• Current situation with regards to reporting (scope 1, 2 and 3) 

• Requirements for introducing policy around embodied carbon emissions 

• Prospect of greenshoring – bringing industry back to the UK where we have a cleaner 

energy mix. Policy could actually improve on competitiveness rather than hamper it. 

o Need the capacity and infrastructure in place to be able to do this 

o Requirement for private investment 

• Carrot vs. stick of carbon pricing 

• Potential for digitalisation and industrial IOT to benefit carbon reporting through 

blockchain (bolting on data for embodied emissions) 

• Need to be reporting at a batch level – batch to batch differentials 
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Innovate UK 

• Details from a funding perspective to providing the required supporting infrastructure 

• Work conducted by CREDS looking into high-level modelling 

o Based on SIC codes - poor granularity 

o Consistent methodology – transparent and can see year-on-year trends 

o Large assumptions made in these models 

• SIC codes were defined many years ago and don’t reflect a lot of the new technology. 

Particularly problematic for manufacturing 

• Issues trying to match up national methodologies (based on SIC codes) with bottom-up 

methodologies such as LCA – requirements for a hybrid model 

• Adding up the individual product footprints would fall short of the actual national 

footprint (tend to undersell what actually goes into a product – truncation error in 

defining the boundaries) 

• Large gap in methodological space at the moment 

• Require an impartial view of the hotspots in a system in order to target funding effectively 

• Issues with looking solely at the factory gate instead of the whole supply chain 

• Move towards PEFs in Europe, and further considerations of circularity 

• Sensitivity analysis to identify shortcomings of the data 

• Calculating embodied emissions is often not economically feasible for most companies 

• Requirements for LCA practitioners to conduct detailed analysis of more complex value 

chains 

• Need to be low-carbon manufacturing to avoid being undermined by cheap high-carbon 

imports and low-carbon imports from the EU 

• The UK is lagging behind the EU in this space 

• Different companies have different bargaining power over the suppliers – can allow 

stipulation of data requirements in contracts 

• Potential for global passports in sectors such as the battery sector 

• Need to move away from short-term funding programs and invest in the infrastructure= 
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Climate Change Committee 

• Looking into developing indicators that measure progress in resource efficiency 

o Engage with a range of different stakeholders 

• Can only generate indicators where data exists 

• MRIO analysis and limitations of it 

o Robust at the sector level but won’t be able to distinguish between two different 

makes of cars 

• Difficulty evaluating emissions at the product level using modelling 

• Minimum standards for embedded emissions in the construction sector – potential for 

policy in this space 

• Greater London Authority requiring life cycle data and circularity statements on project 

builds 

• Part Z initiative in construction to try and establish standards for embodied impacts of 

buildings 

• Lack of standardisation in collecting data, and distortions in terms of reporting data 

• Moving to an arc furnace will look bad from an energy front but would reduce emissions 

overall (can disincentivise policy) 

• Sweden announcing a target on consumption emissions – will engage in conversation with 

them to understand the details behind this policy 

• Discussion on greenshoring as to whether we’re best moving industry back here on 

investing in the industries we source from in other countries 

• Time lag on MRIO models, however this has been improving 

• Lack of data for resource efficiency. Was brought in to meet net zero targets but data issues 

create difficulties for policy 

• Require a shift in thinking in order to start paying more attention to embedded emissions 

• Greater clarification on what demand reduction policies would means 

• National materials data hub and other data initiatives require more investment 

• Requirements for a centralised database that sits in government 
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DEFRA (Resource efficiency) 

• Better data required for developing policy 

• Fuzziness around the boundaries between BEIS, DEFRA and other government 

departments 

o Will likely be some overlap in material resource efficiency 

• Metrics need to be handled with care and used appropriately – people nee to know the 

difference 

• The national materials data hub was set up to get much more granular data on material 

flows around the economy. What we’ve already got, imports and exports, both in terms of 

primary raw materials as well as secondary materials, in order to get a better picture of 

what’s happening 

• Critical mineral strategy in BEIS is along these lines too 

• Other initiatives similar to this in DIT and the ONS, but all moving fairly slowly 

• At an early stage, will require the buy in and engagement of private sector businesses in 

order to develop a more data sharing culture 

• Data observatory at the university of Exeter 

o Also aware of this issue of lack of standardisation  

• Need to let academia and similar initiatives investigate this first, and then start rolling out 

industry guidance 

• In order to create a market pull, need to look at potential policy levers which would help 

consumers make better, more informed choices 

• As well as resource efficiency and circularity, we also need to be looking at reducing 

consumption in general 

• In terms of international engagement the OECD is the main network. Recently set up an 

expert working group with volunteers from different countries to discuss particularly data 

issues around circular economy and resource efficiency 
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Autocraft Solutions Group 

• Embedded emissions is never a calculation that is done – everything is on piece cost 

• Not responsible for choosing suppliers – customers are 

• Reasonable understanding of what the supply chain looks like but a poor view of 

embedded emissions, which are hardly considered 

• Customers are wanting to calculate emissions but don’t have to tools to be able to do so 

• Don’t get pushed or chased for data or reports 

• Need a pull from both the market and policy side 

• No internal databases exist to track carbon. Very little data from suppliers 

• Companies in the UK need to consider the cost of bring products back from the far east – 

cash flow impact of that stock and the cost of extra transportation, as well as the additional 

emissions 

• OEMs (their customers) are asking for the data because some end customers and 

countries are asking for it 

• Without standardisation, the end consumer can’t compare and can easily be mis-sold a 

product on false green credentials 

• Energy policy has a massive impact on manufacturing 

• Negativity towards the fact that we could be making British manufacturing very 

uncompetitive very quickly 

• Greenshoring is something the UK should look at starting to do politically 

• Need a simple tool which allows data to be easily calculated and inputted into, and the 

skills to be able to use it and change the way we do things 
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Minviro 

• Quantifying environmental impacts and supporting companies to reducing these 

• Working with stakeholders and operators across the entire value chain 

• Experts in understanding raw material impacts 

• Modelled most major production routes for a lot of critical materials, so understand them 

well in terms of environmental impact 

• LCAs have previously used industry average data points, however this will not be viable 

going forward, because there's no way to highlight good or bad performance in terms of 

supply chain decisions. 

• Most companies are starting from a baseline – don’t have much understanding of their 

supply chain past tier 1 or 2. Won’t have an understanding of their supply chain impact 

• The assumptions in existing LCA industry average data is often very poor 

o E.g., impact of graphite was hugely underestimated in these databases 

• Publish white papers to accelerate the knowledge of the sector, so it can be used by 

academics as well. However most of their data is private, so commercial data that would 

be sold to specific companies. 

• From a geology perspective there is a range of impact for a product coming out of a mine, 

and this can vary quite significantly 

• Models will be made from both primary collect data and first-principle model data 

o Even doing first principles calculations of certain production routes is an order of 

magnitude better than using industry average data points. 

• Companies aren’t necessarily resistant to supply chain tracking, however this often 

depends on the regulations in their sector 

• Lots of supply chains run through China, where it is quite hard to acquire primary data   

• Will conduct an initial high-level LCA with industry average data and identify the hotspots 

• Some large consortiums involved in trying to improve the quality of industry average data 

• Active in standardisation, and have led on 2 product category rule creations 

• Bad data can leak into analyses and be incredibly misleading 
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BSI 

• Working predominantly with government and industry, but also with public interest 

groups, academia and the UK innovation community on identifying where existing 

standards can be used to further decarbonization across the economy in the UK 

• History on standards by the BSI, ISO, IEC and CEN/CENELEC 

• Lots of standards exist across the subjects of carbon calculation/carbon footprinting/GHG 

management etc 

• Need international agreement and consensus on standards 

• In terms of the actual measurement, reporting and accounting against those standards - 

that's an open market, and there are lots of other bodies involved in that 

• In terms of the GHG protocol standardisation and the ISO climate change standardisation 

there has been a degree in alignment and collaboration between the organisations 

o A lot of the standards in GHG management have been created by both 

organisations exist in parallel, and are used for different purposes because they do 

tend to serve different purposes, and there's a level of complementarity between 

them  

• However, there is a degree of confusion about what already exists and what can be used 

in a credible manner 

• BSI developed a standard known as Publicly Available Specification PAS 2050, which 

became the first international applicable methodology for product carbon footprinting. It 

applies across sectors and industries, so it's a high-level overarching methodology. 

• PAS 2050, ISO 14067 and the GHG Protocol Product Standard 

• Practical issues on how to disseminate generic methodologies and encourage people to 

use them effectively – in using these aligned global methodologies we can create more 

consistent practices 

• Derivatives of PAS 2050 targeted at different sectors 

• Each organisation can choose which overarching protocol would be their starting point 

• Further details on what standards do an how they can make a difference 

• Further initiatives on what can be done with standards on consumption accounting 
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International Centre for Industrial Transformation (INCIT) 

• Developed a prioritisation matrix on how to drive productivity together with digital 

maturity, which is now at a global scale 

• Currently developing a consumer sustainability readiness index 

• If you learn and collect ESG data, and then aggregate this to create data use cases, you can 

define what stage individual companies are in 

• Can be used to benchmark the industry cards of a specific country 

• Data is collected by third party assessors, whoa re all trained and examined in the same 

manner 

• Often interpretate that the most lagging industry segment is that dominated by SMEs 

• Need a baseline from which you develop further into the next dimensions 

• If you break the building blocks of sustainability into dimensions, and you embed them 

within the organisation, then you can start to understand and track your progress 

• If you are the first to go down this path, then everything published will be compared to 

you, so you will be leading the market in this field 

• If there aren’t any standards then you need to create one 

• Countries will never agree on a single overarching standard because there is too much 

politics 

• Need international alliance papers with governments, which - without harming the 

nation’s integrity – would agree to quasi-standards] 

• Need national requirements and incentives to drive through these changes 

• Change of mindset required in industry – not just focused on where the lowest wages are 

but looking at where the highest overall benefits are 

• Requires consumer incentives – they need to want to buy a product with the lowest 

ecological footprint in order for manufacturers to change their behaviour 

• Often trademark and IP problems in creating consumer incentive schemes 

• There are many initiatives, but these are often just lip service 

• Industry benchmarking required in order to create worldwide standards 
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Sustainability Research Institute, University of Leeds 

• Produces the model which is used to create the UK’s consumption-based account for 

DEFRA 

o This is an annual indicator published every year, which shows the UK carbon 

emissions from a consumption perspective 

• Traces the emissions all the way through the supply chain for everything that is spent by 

households and governments, allocating them to the point of consumption rather than the 

point of production 

• Describes the technique of input/output analysis and the method for applying an 

environmental indicator 

• Describes difficulties in measuring consumption emissions 

• Describes limitations of the model, including sectoral aggregation and country-specific 

requirements 

• Briefly talks about other models that are available/being created in this space, 

experimental versions of this model 

• Balancing issues – tsking the UK’s data to be correct and adjusting other data to match 

• Requirements for better data from the ONS (data based on SIC codes) 

• Other countries are also very involved in this area, such as Denmark, Spain and Sweden 

• Maximum level of detail that can be provided is on these 112 sectors that the model 

reports on 

• Implications for policy and further requirements from government 

o Attention on this topic seems to come in waves, however it is rising up the political 

agenda again 

 

 

 

 

 



77 

 

BEIS (Industrial decarbonisation) 

• Team focussing on how to create demand for low carbon/low emissions products 

• Set out a number of new policy approaches, part of which involves developing an 

emissions reporting system that can facilitate other policy levers 

o These are a combination of both voluntary and mandatory product standards that 

would set an emissions threshold 

• A labelling system would accompany this to define whether products meet those 

standards to consumers 

• Another aspect on procurement, both public and private, in order to act as a catalyst for 

creating demand for low carbon products 

• Published a call for evidence, which is gathering preliminary evidence on what will be 

needed to implement those policies 

• Describes the range of government reporting schemes that already exist 

• Looking into implementing policies to mitigate risks of carbon leakage 

• Currently no mandatory reporting by government on the demand side, nor on scope 3 

emissions upstream or downstream 

• Could look at the government developing its own system and rolling out in house 

reporting, or looking at emissions reporting in the private sector with EPDs 

• Could look at endorsing specific sets of PCRs and managing them through existing EPD 

databases 

• Case of due diligence to make sure EPDs are fair and non-biased towards particular 

business models 

• The UK is slightly behind other countries in terms of implementing anything mandatory 

• Would ideally want to bring all calculations under one system to enable comparability 

• Using lessons from different industries could be looked at, but would depend on which 

department those policy levers sit in 

• Need a better understanding of where the biggest emissions are and the hotspots 

• Lots of possibilities for labelling schemes, and various existing bodies are already heading 

initiatives in this space 



78 

 

Appendix B – Systems overview: Data linkages 

 

Link Description 

1 Data sharing with international 
bodies and other governments 
– often scarce 

2 Trade data and imports/exports 
in other countries – low 
reliability 

3 Emissions embedded in UK 
imports – model estimations 

4 Emissions data from upstream 
suppliers – can be stipulated in 
contracts 

5 Carbon reporting to 
government – can be required 
by regulation 

6 Data sharing with supporting 
infrastructure, e.g., private 
circular economy initiatives 

7 Data sharing with government 
(e.g. UK consumption-based 
account developed by 
modelling at Leeds university) 

8 Data on product emissions for 
consumers and downstream 
businesses (e.g. for product 
labelling schemes) 

9 UK consumption data (e.g. to 
understand efficiencies) 

1 

2 

3 

4 

5 

6 7 

8 

9 
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Appendix C – Systems overview: Support and Incentive linkages 

 

Link Example 

1 Harmonised methodologies with 
other governments 

2 Climate policies in other countries 
impacting on downstream 
customers 

3 Incentive from net zero strategy, e.g. 
carbon budget, resource efficiency 
targets 

4 Incentive for suppliers to further 
green their production 

5 Harmonised tools, databases and 
methodologies with upstream 
businesses 

6 Government support programs, e.g. 
Made smarter 

7 Other external support 
infrastructure, e.g. tools, databases, 
standards etc 

8 Sectoral targets and regulation 

9 Private sector initiatives targeting 
downstream firms 

10 General government funding, 
support and direction 

11 Same as 5 but for downstream 

12 Market pull for low-carbon products 

13 Demand-side incentives 

1 

3 

2 

4 

5 

6 

7 

8 

9 

10 

 

11 

12 

13 


