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Executive Summary 

In July 2022 the Welsh Government published the updated Welsh Public Sector Net Zero 
Reporting Guide. This is a universal guide for use by Welsh public bodies to estimate 
annual emissions, identify priority sources and to track progress towards meeting the 
ambition of a collective net zero public sector by 2030.   

The reporting guide was restructured this year to reflect the structure of the reporting 
template more closely. It was also improved with additional details on agriculture, waste 
and renewables and with new details on calculating emissions for homeworking. 
Options were provided for reporting higher tier estimates for both land use and supply 
chain emissions.  The reporting template was also significantly improved to provide a 
more robust, structured format which automatically applies emission factors as well as 
some automatic checking of entries and encourages more transparency of methods.  
Some minor improvements are recommended for the next round of reporting as well as 
the addition of some new sources, but methods and data structures are much more 
stable now, which will enable more comprehensive year on year comparisons from next 
year. 

Carbon reporting has now been completed for three years by many organisations.  This 
report presents summaries of the most recently reported carbon emissions estimates 
(for 2021-22), provides insight into the distribution of emissions across the different 
parts of the Welsh public sector, and identifies priority areas for action for key emission 
sources.  

Overall coverage of reporting was very good, with 100% of core public sector 
organisations submitting data for 2021-22. Only two universities did not report, but their 
contribution is voluntary. Whilst there was some variability in the completeness of the 
reports received, this has significantly improved since the previous reporting year. 
Homeworking is a new source for which estimates have been requested this year and 
completeness is lower than for other emission sources because data collection is 
complex and systems are not yet in place in many organisations. 

The net operational emissions, including land use emissions and removals, were 
estimated to be 577 kt CO2e in 2021-22.  Supply chain emissions were estimated at 
2,298 kt CO2e in 2021-22. Supply chain emissions are very uncertain, as they are based 
on a screening assessment method. The supply chain currently represents a very 
significant contribution to the overall total, and this estimate needs to be improved over 
time through the development of more accurate methods.  The current estimate for 
total Welsh public sector emissions is 2,875 kt CO2e in 2021-22.  Although emission 
totals are available for the previous two reporting years, it is important to note that they 
are not fully comparable in terms of a timeseries for various reasons such as the 
difference in the completeness of reporting, COVID-19 impacts and an increase of scope 
in the latest year.   

The data shows the dominance of the local authorities across many emission types, 
illustrating their key role in providing a broad range and comprehensive coverage of 
services in Wales. Universities and health boards and trusts are also significant in 
relation to electricity and fossil fuel use in buildings and to a lesser extent their transport 
emissions. Transport for Wales makes a large contribution to fleet fuel in 2020-21, for 
running rail services. 
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This report includes recommendations for organisations to reduce emissions across the 
key emission sources: buildings, transport, waste, supply chain and land use. The key 
focus areas are upgrading building fabric and the replacement of fossil fuels used in 
heating with renewable electricity or sustainable fuels; replacing fossil fuels in transport 
with either electrification or sustainable fuels; waste reduction and resource efficiency; 
and onsite or local energy generation.  

Recommendations have been made for improvements to the reporting template for the 
next year of reporting: 

• Annual update of the emission factors in line with BEIS published factors. 

• Review and update waste emission factors and allow organisations to use their 
own factors for some sources (energy from waste and incineration have been 
identified in particular). References to data will need to be provided. 

• Update the terminology used in the request for ‘organisation turnover’ to make 
it more relevant to public sector organisations, such as gross organisation 
budget. 

• A few corrections are required in formula, drop down lists, lookups and so on, 
where errors have been found this year, including in the summary table. 

• Additions of new emissions sources based on requests:  F-gases and anaesthetic 
gases, LPG as a transport fuel for commuting and check completeness of biofuel 
options. 

Some minor updates are also required in the guidance to cover the changes described 
above and also to provide further guidance on including higher tier methods for the 
supply chain, to prevent double counting across supply chain and other emissions 
reporting and to more clarify how leased assets should be dealt with. 

A request has been made within Welsh Government to identify social care activities 
separately within the reporting for buildings, transport and supply chain, as the sector 
has its own action plan and its scope cuts across organisational boundaries.  Social care  
is a significant portion of emissions for local authorities in particular. 

Further improvements will be made in later years to include updated methods for land 
use emissions and removals and Tier 2 supply chain estimates, following work ongoing 
elsewhere. 

It is also recommended that the peer review process is encouraged to be more widely 
used next year, emphasising the benefits of improving accuracy of reporting and good 
opportunities for learning between organisations. It may also be useful to consult on 
adding some more questions into the reporting template about implementation of 
actions, to start to identify causal links between actions and emissions changes.  This can 
encourage sharing of best practice and monitoring of specific actions as well as being 
able to relate data on actions and impacts at a higher level.   

Welsh Government intends to make the reported data available in future through an 
online system to allow multi-year analysis of the data, with sharing of high level data 
with delivery partners, to support policy development and evidence based delivery. It is 
recommended for next year that organisations are consulted on how they could benefit 
from such a system, what they want to be able analyse in their data and what data they 
can share with others.  
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1 Introduction 

1.1 Net Zero Ambitions 

In October 2021 the Welsh Government set out its second carbon budget, Net Zero 
Wales, which confirmed the ambition for the Welsh public sector to be collectively net 
zero by 2030. In doing so, it recognised the public sector is uniquely placed to influence 
emissions far more widely than its own relatively small direct emissions in areas such as 
transport, energy and land use. As well as tackling the issues of climate change, this 
approach can have a positive impact on the local economy by reducing energy costs and 
by creating investment opportunities for the low carbon economy as well as bringing 
other co-benefits such as improved air quality and health outcomes.  

Achieving this ambition will require, amongst other things: 

• Achieving net zero carbon emissions through actions to reduce emissions and 
increase the removal of carbon from the atmosphere; 

• Understanding the priorities, costs, stakeholders and wider impacts of actions;  

• Improving understanding of opportunities to implement climate change 
mitigation;  

• Improving understanding of the role of the public sector in influencing change 
in the wider society and economic system. 

In July 2022 the Welsh Government published the updated Welsh Public Sector Net Zero 
Reporting Guide. This is a universal guide for use by Welsh public bodies to estimate 
annual emissions, identify priority sources and to track progress towards meeting the 
ambition of a collective net zero public sector by 2030. Alongside the guide an improved 
net zero reporting template has been provided in 2022, designed to help organisations 
with the reporting process and to provide information in a consistent format.  

Carbon reporting has now been completed for three years by many organisations.  
Emission reports each year provide an update on the status of progress towards net zero 
without the need to refer back to a baseline year. As a result, improvements to methods 
or small changes in scope each year do not cause problems for consistency of the data, 
they generally improve completeness and accuracy of the reporting. 

This reporting is being done in parallel with other activities within many public sector 
organisations related to carbon emissions estimates and developing and implementing 
action plans to reduce emissions. Some annual estimates may not be entirely consistent 
with the Welsh Public Sector net zero reporting requirements, and aiming for 
consistency in future will be important to aid the monitoring process.  Many 
organisations have already developed or are in the process of writing action plans which 
are required in March 2023,1 and these will sit alongside the public sector route map2 
and the whole Wales net zero plan3.  The data compiled for the net zero reporting can 

 
1 Policy 76 in the Second All Wales Low Carbon Delivery Plan (2021-2025): All public sector organisations 
should use the Routemap and Reporting Guide to develop and publish plans by March 2023 to achieve a 
collective net zero public sector by 2030. https://gov.wales/sites/default/files/publications/2021-10/net-
zero-wales-carbon-budget-2-2021-25.pdf 
2 https://gov.wales/sites/default/files/publications/2021-07/a-route-map-for-decarbonisation-across-the-
welsh-public-sector.pdf  
3 https://gov.wales/sites/default/files/publications/2021-10/working-together-to-reach-net-zero-all-wales-
plan.pdf  

https://gov.wales/sites/default/files/publications/2021-10/net-zero-wales-carbon-budget-2-2021-25.pdf
https://gov.wales/sites/default/files/publications/2021-10/net-zero-wales-carbon-budget-2-2021-25.pdf
https://gov.wales/sites/default/files/publications/2021-07/a-route-map-for-decarbonisation-across-the-welsh-public-sector.pdf
https://gov.wales/sites/default/files/publications/2021-07/a-route-map-for-decarbonisation-across-the-welsh-public-sector.pdf
https://gov.wales/sites/default/files/publications/2021-10/working-together-to-reach-net-zero-all-wales-plan.pdf
https://gov.wales/sites/default/files/publications/2021-10/working-together-to-reach-net-zero-all-wales-plan.pdf


Welsh Public Sector Net Zero: Emissions update and recommendations  
 

 2 

be used within organisations and across the wider public sector to monitor progress of 
these plans and to identify areas where action should be focused. 

1.2 Purpose of this report 

This report presents summaries of the most recently reported carbon emissions 
estimates (for 2021-22), provides insight into the distribution of emissions across the 
different parts of the Welsh public sector, and identifies priority areas for action for key 
emission sources.  

This report identifies improvement that have been made in reporting but also 
continuing gaps in information where organisations have not submitted complete data 
or have not included emissions from some sectors.  

There are still some issues that have been identified in the reporting process, so 
recommendations are made on further improvements to the reporting guide and 
template to continually improve the data collection and process in future years.  

1.3 Context of the reporting in 2022  

The reporting guide was restructured this year to reflect the structure of the reporting 
template more closely. It was also improved with additional details on agriculture, waste 
and renewables and with new details on calculating emissions for homeworking. 
Options were provided for reporting higher tier estimates for both land use and supply 
chain emissions.  The reporting template was also significantly improved to provide a 
more robust, structured format which automatically applies emission factors as well as 
some automatic checking of entries and encourages more transparency of methods. 

The response rate in the first round of reporting was good, and it has been further 
improved in the latest round of reporting. There has been a high level of engagement 
with the reporting process in the second round of submissions and praise should be 
given to all organisations that participated. There was a significant improvement in the 
completeness and punctuality of reporting in 2021-22 compared to the previous 
submission.  

Although organisations were advised to submit information that is as complete as 
possible, the Welsh Government acknowledges that the reporting process is a learning 
process for all parties involved and that the response rate and completeness of data is 
bound to improve over time. The completeness and accuracy of the data reported has 
improved in 2022 compared to the previous submission. The scope of the reporting 
process has also improved, with new sources such homeworking included alongside 
more complete datasets for commuting estimates. It should be noted that this therefore 
affects the comparability between the 2021-22 data and those reported in previous 
years.  Everyone recognises that the learning from the early years of reporting is as 
important as the actual emissions data. Fewer changes in scope are expected next year 
so then it will be possible to analyse the temporal changes in the emissions reported. 

As was the case for 2019-20 and 2020-21, 2021-22 was not a typical year across the 
public sector, due to the COVID-19 pandemic. The data reported here need to be 
considered within this context. There is still a need to refine data collection methods in 
future reporting years, for example for commuting and homeworking, the supply chain 
and land use sectors.  
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2 Summary of reported emissions 2020-21 

This section presents high level summaries of the data that have been collected in the 
latest round of reporting. A review of data completeness is presented first, followed by 
an estimate of total emissions for the whole Welsh Public sector.   

Further details are then presented in the following chapters, showing more breakdown 
and comments on of the reported data as well as suggestions for emissions reductions in 
the following key areas: buildings, transport waste, supply chain emissions, land use 
emissions and renewable energy generation. 

2.1 Completeness of reporting 

Overall coverage was very good, with 100% of core public sector organisations 
submitting data for 2021-22. Only two universities did not report, but their contribution 
is voluntary. This demonstrates a significant improvement since 2020-21 when 80% of 
organisations reported. There was also a significant improvement in the punctuality of 
reporting this year, with the majority of organisations providing data before the 
reporting deadline. Four additional organisations that were not previously included in 
the reporting process submitted data for 2021-22. 

Whilst there was some variability in the completeness of the reports received, this has 
significantly improved since the previous reporting year, which is partly due to improved 
clarity of emission boundaries in the guidance and reporting template. For example, in 
2020–2021, only 28% of organisations’ reports included data on commuting emissions, 
whereas in 2021-22, 73% of organisations’ reports included estimates from staff 
commuting.  

Homeworking is a new source for which estimates have been requested this year and 
completeness is lower than for other emission sources because data collection is not yet 
in place in many organisations. 

As part of the data compilation and aggregation process, various checks and corrections 
have been undertaken. The data processing is described in Annex 1.  It should be noted 
that whilst some noticeable issues have been fixed after consulting the relevant 
reporting organisation, there are likely to remain some errors in estimation methods 
that have not been fixed. In future years the peer review process should lead to 
improving accuracy of reporting and good opportunities for learning between 
organisations. 

2.2 Total emissions estimates for 2021-22 

A net total emissions figure has been estimated for the whole of the public sector in 
Wales based on the reported data. Due to the improved completeness of reporting in 
2021-22, gap filling was only needed for the two organisations that were unable to 
report any data.  

The net operational emissions, including land use emissions and removals, were 
estimated to be 577 kt CO2e in 2021-22.  Supply chain emissions were estimated at 
2,298 kt CO2e in 2021-22. Supply chain emissions are very uncertain, as they are based 
on a screening assessment method. The supply chain currently represents a very 
significant contribution to the overall total, and this estimate needs to be improved over 
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time through the development of more accurate methods.  The current estimate for 
total Welsh public sector emissions is 2,875 kt CO2e in 2021-22.  

Although emission totals are available for the previous two reporting years, it is 
important to note that they are not fully comparable in terms of a timeseries for various 
reasons such as the difference in the completeness of reporting, COVID-19 impacts and 
an increase of scope in the latest year.   

The whole public sector total emission estimate will be improved year on year as the 
guidance and data collection methods improve, to better define emissions activities 
boundaries, and also completeness and accuracy of organisations’ activity data 
improves. With a net zero target, this improvement over time does not create problems 
for comparability because it is a forward-looking emissions reduction target towards a 
discrete amount (net zero). Whilst it is useful to compare backwards to consider the 
impact of actions on emissions, there is not such a critical need for this as would be the 
case if the target was for a percentage reduction.  

The breakdown of these emission totals between different types of organisation is 
shown in Figure 1. It does not include ‘outside of scopes’ emissions or emissions classed 
as renewable energy. ‘Outside of scopes’ emissions result from burning biomass and 
biofuels and are discounted as the overall impact of these fuels is determined to be ‘net 
zero’ (production of the fuel absorbs the same amount of carbon during growth as that 
released during combustion). These types of emissions are discussed further in 
Section 8.  

A further split of this total for 2020-21 is shown in Figure 2 for the operational emissions 
(buildings including home working, transport including commuting, and waste) and land 
use emissions and Figure 3 for supply chain related emissions. Table 1 shows the 
emission summary data for each year by organisation type.  A full list of the 
organisations included in these groups is provided in Annex 2. 

Two universities were not able to submit data for the latest reporting year due to a lack 
of resources, but it is acknowledged that this reporting process is voluntary for 
universities. In order to fill the gaps in the data, in one case consumption data were 
copied from the 2020-21 report for that organisation and in the other case activity data 
reported to HESA for 2019-20 were used to estimate emissions for buildings, fleet, 
waste and renewables generation.  Some significant gaps remain where HESA data were 
not available for supply chain, business travel, commuting and homeworking.  In both 
cases the latest emission factors were applied to the estimated activity data. 
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Figure 1  Total Welsh Public Sector emissions by organisation type 

Note: The totals include ‘gap filled’ estimates for two universities 
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Figure 2  Welsh Public Sector emissions by organisation type, 2021-22 Operational emissions (buildings, transport, waste) and Land use emissions 

 

Notes: Agriculture emission are excluded in this figure. The large negative emissions are dominated by Natural Resources Wales (NRW). The totals include ‘gap filled’ estimates for two 
universities.  
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Figure 3  Welsh Public Sector emissions by organisation type, 2021-22 Supply chain emissions 

 

The totals include ‘gap filled’ estimates for 2 organisations.   
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Table 1  Estimated total Welsh Public Sector Emissions 2021-2022 (kt CO2e) 

  Agriculture Buildings Transport Waste Land Supply chain Total 

Fire and Rescue Service 
 

4  5  0.2  
 

9  19  

Health Board or Trust 
 

218  69  6  0.1 637  930  

Local Authority 0.1 289  136  56  -22 1,267  1,726  

National Park 
 

1  0  0  -18 2  -15  

Other 0.5 16  102  1  -392 199  -74  

University or College 4.5 84  2  0.2  -4.1 57  144  

Welsh Government 
 

16  3  0.1  0.1 126  145  

Total 5 627 317 64 -436 2,298 2,875 



Welsh Public Sector Net Zero: Emissions update and recommendations  
 

 9 

2.3 Comments on data changes since the last report 

Over the last two the years the emissions data has improved because of improvements 
to guidance, methods and the tools used for data reporting. The updates to the data 
reporting template and guidance document provided a more robust and transparent 
method for reporting, and they were positively received. Some organisations have 
commented that they will use it for internal reporting. 

As a result of these improvements the data has greater granularity and more accurate 
estimates, such as through more consistency of application of emission factors and 
activity data units. The improvements have also led to an increase in the data that can 
be collected which leads to increased emissions estimates: but not because emissions 
are increasing, because emissions that were previously not estimated are now being 
included.  However, in some cases the improvements have led to a decrease in 
emissions reported as organisations are becoming more adept at spotting and removing 
instances of double counting.  

Organisations have developed new skills and have taken proactive steps to get more 
understanding of the technical requirements. For example, one organisation reported as 
part of their data return that they have delivered carbon literacy training to staff to help 
raise awareness across their teams. 

In the three years of data reports received there have been some common trends in the 
data submitted. There are some clear indications of the impact of restrictions due to the 
Covid-19 pandemic causing a significant reduction in emissions across nearly all sectors, 
excluding health boards and trusts. Emissions were particularly impacted in 2020/21. 

However, the majority of the patterns can most likely be explained by changes to the 
way the data have been collected and reported by the organisations, rather than real 
changes in emissions. Every year the process is streamlined and improved, and few 
method changes are planned for next year, so the trends will soon be able to be provide 
useful information on emission changes.  

2.4 Analysis of variations in emissions intensity  

Emissions intensity per unit of activity can be calculated using any appropriate activity 
metric for an organisation such as the size of organisation expressed by the number of 
staff or financial metric. Expressing emissions in terms of their intensity is a useful metric 
for comparison of emissions data between organisations and over time.  

The Welsh public sector organisations were asked to submit information on the size of 
their organisation in terms of the number of Full Time Equivalent (FTE) staff and in terms 
of turnover (£’000). However, there was some inconsistency in the data supplied for 
turnover, partly as a result of the data units (some data were supplied as pounds and 
others as thousands of pounds), but also because turnover is not a commonly used term 
in the public sector which may have caused some uncertainty.  This data request will be 
clarified next year. Emissions intensity values have been calculated using the FTE data in 
this report. 

This is the first time these comparisons have been made based on these reported 
emissions, and hence provide a baseline for future comparisons.  Due to the very varied 
and unique nature of the organisations across the public sector, there is no ‘ideal’ 
emissions intensity to compare against. However, we might expect some convergence of 
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values for organisations within some of the groups where their operations are 
comparable to each other. 

Table 2 Average emission intensity (t CO2e /FTE) by organisation type and sector 2021-22 

Note that the above table does not include land use related emissions and the buildings 
sector does not include homeworking or street lighting so that they only represent built 
estate emissions. However, these sectors are included in the total emissions used in the 
figures below. 

Figure 4 and Figure 5 below use box and whisker plots to show the distribution of 
emissions intensity grouped by organisation type. In the plots the box identifies the 
inter-quartile range (middle 50%) of values in the group and the whiskers are the lines 
extending to the minimum and maximum values, unless there is an outlier in which case 
this is identified beyond the whisker line as a point. The mean point is marked with an X 
and the median with a horizontal bar in the box. 

Figure 4 shows all organisations except Transport for Wales, which has a very high 
emission owing to the inclusion of all railway fuel and has been removed from the 
graph.  The inclusion of all other organisations results in 2 significant outliers with large 
negative emissions intensities, (NRW and a national park) and so Figure 5 is also 
provided to show the details of the dataset excluding these outliers.  All national parks 
were removed so as to prevent an unrepresentative picture of national parks overall. 

  

Organisation Type Buildings  
(t CO2e / FTE) 

Supply chain  
(t CO2e / FTE) 

Transport  
(t CO2e / FTE) 

Waste  
(t CO2e / FTE) 

Fire and Rescue Service 1.6 3.0 1.7 0.1 

Health Board or Trust 2.0 6.8 0.8 0.1 

Local Authority 2.4 12.3 1.4 0.5 

National Park 1.3 5.9 0.8 0.1 

Other 2.3 5.4 0.3 0.1 

University or College 4.4 7.1 0.2 0.02 

Welsh Government 1.2 21.5 0.5 0.01 
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Figure 4 Emissions Intensity distributions by organisation type (not including Transport for Wales) 

 

Figure 5 Emissions Intensity distributions by organisation type, with national parks and largest 
outliers removed to show more details in the dataset 

 
Similar charts are presented in the following chapters to show the distribution of 
emissions intensity separately for buildings, transport, waste and supply chain. 
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3 Buildings 

This section presents data reported for buildings (building energy use, water use and 
other electricity) and homeworking. 

3.1 Coverage of buildings data reported 

The number of organisations reporting for each emission type for buildings is shown in 
Table 3, to show the occurrence of emission types across the public sector. For some 
emission types it is expected that only a few organisations will be reporting: heat and 
steam is an uncommon form of energy, and other electricity is generally related to 
street lighting so mainly relevant for local authorities. However, all the other types we 
expect full or almost full coverage. A couple of very small Other public sector 
organisations did not report emissions related to building energy as they lease office 
space from other public sector bodies which have already reported the relevant building 
emissions. Two Other public sector organisations reported that they did not own or 
lease office space. Two universities didn’t report this year. 

Table 3 Number of organisations reporting various types of operational emissions 

3.2 Emissions from Buildings 

Figure 6 presents the building emissions for 2021-22, split by emission type. Of the total 
building emissions, 56% arise due to the use of fossil fuels. This is therefore a key area to 
focus efforts to reduce emissions.  

The graph shows the dominance of local authorities across all building emission types, 
reflecting their role in providing a broad range and coverage of services in Wales. Health 
boards and universities also make significant contributions to electricity and fossil fuel 
use in buildings. Emissions relating to social care services, which are relevant to both 
local authorities and health boards, are likely to be a significant source of building 
emissions.  In recognition of this, organisations will be able to separately identify 
building emissions arising from social care in the next round of reporting.  
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Figure 6 2021-22 building emissions 
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In 2021-22, homeworking was introduced into the scope of public sector reporting in 
order to reflect the increase in remote staff working since the COVID 19 pandemic. 54 
organisations reported on homeworking emissions. For those that were unable to 
collect organisation specific estimates of the number of employees and time spent 
working remotely, a simplified approach was suggested on the Q&A forum and will be 
included in the guidance in future years.  

As shown in Figure 7, homeworking emissions are dominated by local authorities, 
reflecting the large number of staff that work for these organisations and generally 
more opportunities to work at home than the comparable numbers of staff working in 
the health boards and trusts.  For those organisations that did report homeworking, 
total homeworking emissions accounted for 7% of their combined building emissions.  

Figure 7 Homeworking emissions for 2021-22 

 

3.3 Comments on the buildings and home working emissions data 

In comparison to other sectors, the buildings category had the greatest consistency in 
reporting across the years and therefore provides an opportunity to make some year on 
year comparisons with reasonable confidence. Completeness has improved this year, 
with nearly all organisations reported building emissions in 2021-22, up from 75% in 
2020-21.  

In many organisations, buildings emissions estimates were higher in 2021-22 compared 
to the amounts reported in 2020-21, due in the most part to rebound after Covid-19. 
During the national lockdowns, the buildings were often closed, resulting in significant 
reductions in operational emissions from heating and lighting. This trend is more 
obvious in the data for local authority buildings, partly owing to a good level of 
completeness. However, this effect is not seen for many health boards and trusts whose 
buildings have remained open throughout the Covid 19 pandemic and the emissions 
data are much more stable, although a full timeseries is only available for a small 
number of health boards and trusts. 
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Some organisations have reported increases in their building emissions due to the 
inclusion of LPG which was not included in the previous round of reporting.   

Accounting for leased buildings has caused issues that have been resolved by some 
organisations for this year of reporting, but still remains a challenge for others. This 
topic has been identified in the comments provided with reports, including the 
following: 

• When a council is a tenant of a building, it has been commented that receiving 
full energy or water data can be difficult. This is something that is improving 
and should continue to improve in future submissions.  

• There is potential for double counting in cases where smaller organisations 
lease their office space from larger public sector organisations. Communication 
is needed between the organisations to ensure that the emissions are only 
reported once.  

• There has been some confusion in the past about whether a council should 
report building emissions for buildings that they lease out to external 
organisations. In a few cases, organisations have provided comments 
indicating that emissions from buildings that were previously thought to be out 
of the scope of the reporting process have been included this year. For 
example, one local authority identified that leisure centres that they lease to 
private companies but are still providing a core service should be included 
within their footprint.  

• Electricity consumption from landlord supplies is in scope and should be 
reported. This has been included for the first time this year by at least one 
organisation.  

Calculating emissions for homeworking required the collection of new data which many 
organisations were unable to gather in time for the 2022 data submission.  As a result, 
there are gaps within the homeworking emissions estimates.  

A new method for calculating homeworking emissions was outlined in the guidance and 
in future a standardised approach will mean comparison between years will be easier  

However, comments in the submitted data suggest that many organisations are 
concerned that the homeworking emissions estimates for 2021-22 include many 
assumptions and as a result have low accuracy.  Many public sector jobs are not 
traditional office jobs based in one location, with many individuals working in a variety 
of locations as part of their work. This makes it more difficult to estimate commuting 
emissions from survey data.  It is important to share best practice between 
organisations in making these estimates and to implement combined commuting and 
home working surveys. 
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3.4 Buildings emissions intensity  

The distribution of emissions intensity values for buildings within each organisation type 
is shown in Figure 8 below. These data do not include streetlighting or homeworking 
related emissions, so that they represent only emissions from organisations’ built estate. 

Figure 8 Buildings emission intensity (t CO2e /FTE) by organisation type 2021-22 

 

See section 2.4 for an explanation of what the parts of the chart represent. 

Some suggestions can be made about for the patterns shown, but reasons cannot be 
confirmed at this stage.  Further analysis will be possible next year to start to consider 
improvements through time.  

Some of the lower values will be a result of actions already taken on energy efficiency. 
Others will be due to the nature and use types of the buildings. Local authorities have 
much more consistent emission intensity than the other types of organisation, shown by 
the short height of the box. This may be because these organisations are dominated by 
similar types of office buildings.  However, the average rate for local authorities (shown 
by the X) is higher than most other organisation types, except for universities and 
colleges which have the highest per FTE average rate, and other organisations which 
have a very wide range. Local authorities may be high because of the inclusion of 
schools, with pupils not including in the ‘headcount’, and the reasons is likely to be 
similar for universities with buildings large enough to accommodate the student 
populations also not included in the FTE count.  The health sector perhaps has a smaller 
amount of building space per FTE because of the need for 24-hour staffing in many 
buildings and therefore could result in lower emissions per head than some local 
authorities and universities. 

The distribution for ‘Other’ organisations is very variable, reflecting the very varied 
nature of the type of organisations.  The highest value in the Other group is a very small 
organisation.  
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3.5 Priorities for emission reductions in buildings 

Currently the data shows that 60% of building emissions are from fossil fuels; 56% are 
from natural gas. All of this fossil fuel use for heating needs to be replaced with 
renewable electricity or a zero carbon energy source.  

All organisations should have detailed action plans for their buildings, based on the 
findings of energy audits or equivalent, which include fabric improvements and heating 
system replacement or upgrade to use zero carbon fuels or electricity.  These plans 
should include maximising use of on-site renewable electricity generation, consideration 
of battery storage if roof spaces allow for solar generation that exceeds daytime use and 
improving energy efficiency in electricity consuming activities. The plans should also 
take account of possible reductions in building capacity enabled through flexible 
working patterns. 

All organisations should be implementing some of the zero carbon retrofit projects on 
their action plans and sharing experiences to ensure collective learning across the 
sector. 

The retention of some hard to treat buildings may need to be considered if it is not 
feasible to retrofit them to zero carbon standards. For many organisations, it will be 
worth doing an assessment of both building requirements in terms of staff working 
patterns and feasibility of bringing estate up to zero carbon standards, as this might 
identify estate that is currently under-occupied and potentially surplus to requirements. 

New buildings should be built to high energy efficiency and zero carbon standards as 
well as minimising embodied carbon in the built infrastructure. For example, Welsh 
Government Property Division are working to the definition by the UK Green Buildings 
Council for Net Zero - Operational Buildings "When the amount of carbon emissions 
associated with the building’s operational energy on an annual basis is zero or negative. 
A net zero carbon building is highly energy efficient and powered from on-site and/or off-
site renewable energy sources, with any remaining carbon balance offset.”4  This target 
is for Welsh Government direct build projects undertaken as part of the Property 
Delivery Plan. 

Specific suggestions for actions related to the data collected: 

Currently bioenergy accounts for just under 1% of heating fuel (represented by fossil 
fuels, heat and steam and bioenergy uses). The use of bioenergy as an alternative to 
fossil fuels needs to increase.  Currently 6% of fossil fuel emissions are from the use of 
gas oil, kerosene and LPG (assumed to be bulk delivered fuels rather than natural gas 
supplied on a grid).  The potential for a direct swap to renewable liquid and gas fuels 
(such as HVO or biogas) should be considered in these cases, as a short term solution, if 
this is a quicker and feasible way to decarbonise than retrofitting new heating 
technologies in these buildings.  

Overall, 42.8 GWh of electricity was generated by organisations’ own generation, which 
is equivalent to 5.5% of the total electricity used from the national grid. The amount of 
onsite generation needs to rise significantly through the addition of solar panels or other 
forms of generation such as wind, hydro and renewable CHP from biomass.   

 
4 https://www.ukgbc.org/ukgbc-work/net-zero-carbon-buildings-a-framework-definition/ 

https://www.ukgbc.org/ukgbc-work/net-zero-carbon-buildings-a-framework-definition/
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4 Transport  

4.1 Coverage of transport data reported 

There has been a significant improvement in the completeness of transport emissions in 
2021-22, with clearer boundaries between fleet, commuting and business travel. 
Despite this, commuting is still a category for which organisations struggle to find data, 
resulting in a larger number of gaps than many other areas of the footprint.  

Table 4 Number of organisations reporting types of transport emissions 
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3 13 22 3 18 9 1 

Business travel 2 13 22 2 16 6 1 

Commuting  1 7 21 2 14 4 1 

Fleet 3 12 22 3 4 7 1 

4.2 Emissions from Transport 

Fleet is the most significant transport emission source for most organisation types, and 
represents 61% of total transport related emissions. The split of fleet emissions by 
organisation type is shown in Figure 9. This source remains a key area to focus emission 
reduction efforts, as organisations also have high control over the assets. This is 
especially true for the ‘Other organisations’ category, in which emissions are dominated 
by Transport for Wales’s large fleet including rail.  

Commuting emissions are an important source for health boards and trusts and to a 
lesser extent local authorities. However, 19 organisations did not report any commuting 
data so further effort is needed here to enable data collection for emission estimates. 
Emissions from business travel (Figure 10) are relatively low compared to fleet and 
commuting (Figure 11).   
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Figure 9 Emissions from fleet 

 

The large gas oil emissions from Fleet in Other public bodies is due to the inclusion of 
railway fuel by Transport for Wales.  There is a very small double count of emissions 
here, related to business travel and commuting by rail across all organisations, but only 
accounts for 0.69 kt CO2e, and some of that is likely to be outside Wales.  

Business travel and commuting emissions are shown in Figure 10 and Figure 11 
respectively. They both show the dominance of private car use and of contributions in 
health boards and trusts and local authorities. 

Figure 10 Business travel emissions 
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Figure 11 Emissions from commuting 

 

4.3 Comments on the transport data 

4.3.1 Fleet 

Patterns in three years of reported data are less consistent for fleet than buildings. 79% 
of organisations reported fleet emissions for 2021-22. It would be expected that for 
some organisations, such as local authorities, fleet emissions in 2020-21 would be lower 
than the subsequent year due to the impacts of the Covid 19 lockdowns, but this is not 
consistently evident in the data set and specifically for health boards and trust fleet 
activities have not decreased.  

In order to report fleet emissions, some organisations have had to set up data collection 
systems that were not previously in place, and this has resulted in gaps in the fleet data 
in all years. However, the percentage of organisations reporting fleet emissions has 
increased for each year of reporting, suggesting that methods for collecting the relevant 
data are being implemented. Organisations are improving their data collection methods, 
with efforts to change from a distance-based approach to a more accurate fuel-based 
approach being reported.  

4.3.2 Business Travel  

There are very large changes in emissions resulting from business travel between all 
years. This is due to both changes in the reporting methodology and the large effect of 
Covid 19 on business travel activities, although the data is not consistent enough to 
observe a clear decline in business travel in 2020-21 across the Welsh public sector. 

Completeness of business travel reporting has improved significantly in the last year, 
with 93% of organisations reporting some business travel emissions in 2021-22 
compared to 66% in 2020-21. Estimates are becoming more accurate as data collection 
systems are improved, organisations report activity data for more vehicle categories and 
are using better categorisation of business travel activity. However, business travel 
remains a category for which there are still large gaps and some organisations are still in 
the process of setting up systems to collect the required data.   

4.3.3 Commuting 

Commuting data has rarely been reported by an organisation for all three years, making 
it impossible to compare emissions between years. In 2021-22 it remains the sector with 
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the most gaps in data. Despite this, far more organisations reported emissions in 2021-
22 (72%) than in 2020-21 (22%). 

In order to estimate emissions for commuting, the frequency of commuting, mode of 
travel and distance to the office for each employee is needed. This requires 
organisations to carry out staff surveys or set up other data collection systems, and 
many were not able to do this before the 2022 reporting deadline.  

Many organisations have reported that they are in the process of setting up the 
necessary systems and expect to report more complete and accurate commuting data 
next year. Similar to comments made earlier about homeworking, many public sector 
jobs are not traditional office jobs based in one location therefore individuals may need 
to work in a variety of locations as part of their work. This makes it more difficult to 
estimate commuting emissions from survey data.  It is important to share best practice 
between organisations in making these estimates and to implement combined 
commuting and home working surveys. 

Two universities included student commuting which is out of scope of this reporting 
process. In these cases, where possible to separate emissions resulting from student 
commuting from those related to staff commuting, student commuting data was 
removed. For one university this was not possible, and so all commuting data was 
removed to avoid an over estimate of emissions.  

4.4 Transport emissions intensity 

The distribution of emissions intensity values for total transport emissions within each 
organisation type is shown in Figure 12 below, but this is excluding the datapoint for 
Transport for Wales which is a big outlier because of rail fleet fuel. The outlier in health 
group is the ambulance service, because of its proportionally large fleet activity. 
Similarly, the average rates for local authorities and fire and rescue are higher than 
other types of organisations, because of their fleets and likely more mobile workforces.  

Figure 12 Transport emission intensity (t CO2e /FTE) by organisation type 2021-22 

 

See section 2.4 for an explanation of what the parts of the chart represent. 
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4.5 Priorities for emission reductions in transport 

A large portion of fleet transport related emissions are related to diesel use (44%), 
which needs to be replaced with biofuel where possible and through a transition to 
electric vehicles.  

Organisations with fleets should identify specific decarbonisation pathways for all of 
their fleet vehicles, aiming for all new cars and light goods vehicles to be zero/ultra-low 
emission by 2025 and all new HGVs to be ultra-low emission by 2030.5 Detailed fleet 
reviews and improved data quality can help identify individual vehicles, drivers and 
activities that are producing the largest proportion of emissions, in order to target 
vehicle replacement, driver training and fleet management most effectively. 

50% of the reported fleet emissions are related to gas oil use by the rail sector. 
Electrification of the rail lines, such as in the south Wales valleys will reduce these 
emissions. Further emissions reductions could come through the use of hybrid diesel 
electric rolling stock or swapping gas oil for biofuel. 

To help enable a higher speed of uptake based on the best experiences, organisations 
need to be encouraged to share information and experiences regarding their choice and 
use of new technologies.  

Employees should be encouraged or incentivised to use active travel, public transport or 
EV pool cars for their business travel, to reduce the current dominance of fossil fuel car 
use (currently fossil fuel hire cars and private cars account for about 90% of business 
travel and commuting).  

Where possible in their roles, employees should also be enabled to work flexibly such as 
at home or at local hubs to reduce the need to travel or commute. There is an 
opportunity to develop cross-public sector local hubs in places where there is a 
relatively low density of employees in order to get a critical mass.  

Organisations should enable acceleration of EV charging infrastructure to ensure 
capacity is sufficient for own fleet and also available to the public as appropriate., 
through requirements for provision in publicly owned car parks and other relevant 
locations.  It will be important to identify electricity use for EV charging separately from 
energy used in buildings.  
  

 
5 Policy 80 in Second All Wales Low Carbon Delivery Plan (2021-2025) 
https://gov.wales/sites/default/files/publications/2021-10/net-zero-wales-carbon-budget-2-2021-25.pdf 
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5 Waste 

5.1 Coverage of waste data reported 

Whilst reporting of waste emissions has improved in the latest submission, it remains a 
category with unexplained gaps, especially for Other organisations and National Parks. 
The one local authority that did not report municipal waste within their waste emissions 
included their spend for municipal waste collection within their supply chain. This 
method provides a less accurate estimate of emissions than reporting fuel use from 
waste collection services or waste tonnages.  

Table 5 Number of organisations reporting waste emissions 
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3 13 22 3 18 9 1 

Municipal Waste   21     

Organisational Waste 3 12 10 1 12 7 1 

Project Waste 1 1 4  2 3  

5.2 Emissions from waste 

Quantities of waste by waste stream and organisation type are shown in Figure 13, and 
emissions from waste for 2021-22 are shown in Figure 14. These emissions are 
dominated by waste collected by local authorities. 15 of the 22 local authorities still 
send some waste to landfill and this represents 7% of waste in terms of tonnage 
collected (either municipal or commercial), yet landfill emissions account for 79% of the 
local authority waste emissions. This reflects the high emissions per tonne of waste 
associated with this disposal method.  

For all organisation types, apart from universities and colleges and health boards or 
trusts, landfill remains the largest source of waste emissions. In comparison, the 
proportion of waste sent to landfill by health boards or trusts is very small. High 
temperature incineration and autoclave treatment and combustion are the dominant 
waste disposal routes for health boards, reflecting the nature of the waste that these 
organisations produce and the efforts made on zero to landfill targets. Universities and 
colleges dispose of the majority of their waste through recycling, high temperature 
incineration or combustion.   
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Figure 13 Tonnages of waste reported by disposal route 

 

Figure 14 Emissions from waste by disposal route 

 

5.3 Comments on the waste emissions data  

Waste remains a sector which many organisations find challenging to report due to its 
complexity. Changes were made to the methodology in the latest reporting year to 
provide a more detailed breakdown of waste types and to include emission factors 
within the reporting template. Organisations were able to categorise waste as 
organisational, municipal and project waste.  
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Where local authorities collect municipal waste and report the fuel consumption under 
fleet, lower emission factors were applied to the waste quantities to account for this and 
to avoid double counting. This is the case for 17 out of the 21 LAs that reported. It is 
likely that in previous years there was some double counting arising from this. The range 
of waste types reported has also increased, suggesting that the 2021-22 is a more 
complete dataset, and therefore it is not appropriate to make comparisons between the 
years.  

Organisations that have not reported waste for all categories that apply to them have 
expressed intention to do so in future.  

5.4 Waste emissions intensity 

The distribution of emissions intensity values for waste emissions within each 
organisation type is shown in Figure 15, but note that this does not include emissions 
related to the collection of waste where this is reported as fleet fuel.  Organisations that 
did not report waste estimates are not include as zero values. 

The local authority average is significantly higher than all other organisations, because of 
the inclusion of municipal waste. The large outlier is an authority that was still sending 
significant amounts of waste to landfill. 

Figure 15 Waste emission intensity (t CO2e /FTE) by organisation type 2021-22 

 

See section 2.4 for an explanation of what the parts of the chart represent. 

5.5 Priorities for emission reductions for waste 

Landfilled waste currently accounts for just 7% of the tonnage of waste collected but 
74% of the emissions reported from waste. Avoiding landfilling reduces waste related 
emissions significantly. The Beyond Recycling Strategy sets a target of zero waste sent to 
landfill by 2025 the zero waste by 2050.6 

 
6 https://gov.wales/sites/default/files/publications/2021-03/beyond-recycling-strategy-document.pdf  

https://gov.wales/sites/default/files/publications/2021-03/beyond-recycling-strategy-document.pdf
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Reduction in waste emissions remains a large opportunity for the Welsh Public Sector to 
reduce emissions in a cost-effective way.  The most effective way to reduce waste 
emissions is to avoid the production of waste and to encourage resource efficiencies 
through circular economy approaches. This has the dual benefit of reducing supply chain 
emissions. Techniques for avoiding waste production within organisations include: 

• Reducing the need for purchase of new products through sustainable 
procurement and looking at replacing single use items with reusable 
alternatives 

• Identifying and using suppliers who offer end of life services such as removal 
and reuse of parts as part of products  

• Managing stock of consumables to avoid wastage and disposal of products 

• Asking suppliers to provide estimating product lifetimes to enable better 
comparison of product value 

• Purchasing reused/refurbished items to stimulate local markets 

Many of the above points also apply in the context of local authorities’ influence over 
waste generation by businesses and households in their areas. Waste collection policies 
can be modified to improve the quality of recyclables and encourage less waste 
production, as described in the Collections Blueprint for affordable and sustainable local 
authority collection services for recyclable, compostable and residual waste.7 Similar 
action is required for non-residential waste collections, to improve recycling and reduce 
overall waste volumes. New regulations are due in October 20-23 to require all public 
sector, commercial and third sector premises to separate recyclables.8  

Lower down the waste hierarchy are actions to recycle materials or recover energy. This 
is preferable to landfilling of waste, and in the long term energy recovery will require 
carbon capture technology. Contracts with energy from waste plant that require a 
continuity of waste volumes delivered should be avoided. Priority should be given to 
reuse and closed-loop recycling, with open-loop recycling and energy recovery as a last 
resort.  

Promotion of local circular economy solutions and waste reduction, to reduce the 
amount of municipal waste and recycling collected, also has additional benefits in terms 
of waste vehicle miles. Reducing waste production enables waste services to be 
operated with fewer vehicles, making replacement of fossil fuel vehicles with electric or 
alternative fuels less challenging. Other indirect benefits of promoting local circular 
economy solutions are the potential for green jobs and skills.  

  

 
7 https://gov.wales/sites/default/files/publications/2022-04/municipal-sector-plan-part-1-collections-
blueprint.pdf  
8 https://gov.wales/separated-waste-collections-business-public-sector-and-third-sector-organisations  

https://gov.wales/sites/default/files/publications/2022-04/municipal-sector-plan-part-1-collections-blueprint.pdf
https://gov.wales/sites/default/files/publications/2022-04/municipal-sector-plan-part-1-collections-blueprint.pdf
https://gov.wales/separated-waste-collections-business-public-sector-and-third-sector-organisations
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6 Supply chain related emissions 

6.1 Coverage of supply chain data reported 

Tier 1, spend based supply chain estimates were reported by most organisations. One 
Other organisation did not report any supply chain and of the 7 Universities that 
submitted data, only three reported supply chain estimates.  Only 2 organisations 
provided higher tier estimates for some of their supply chain. 

Table 6 Number of organisations reporting supply chain emissions 
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3 13 22 3 18 9 1 

Supply chain tier 1 3 13 22 3 17 3 1 

Supply chain tier 2  1   1   

6.2 Supply chain emissions estimates 

Estimations of the carbon emissions associated with the purchase of goods and services 
have been made using a Tier 1 method which uses emission factors that are based on 
industry sectors (SIC codes9) and organisational expenditure as a proxy for activity data. 
The emission factors are not based on the cradle to gate carbon footprint of individual 
product or service purchased but instead are averages based on the estimated carbon 
emissions and economic value of a particular sector.  

This is a common method used to identify the parts of the supply chain that are more 
carbon intensive than others – essentially as a screening exercise, enabling more 
detailed analysis to be prioritised but that cannot be used to judge progress year on 
year.  It is acknowledged that there have been issues raised regarding the use of this 
methodology. Therefore, for the latest round of reporting, organisations were given the 
opportunity to provide more accurate estimates of supply chain emissions where 
estimates were available to them. Over time in subsequent years, it is hoped that the 
estimates will become increasingly accurate and therefore able to reflect changes year 
on year. The small number of new Tier 2 estimates reported are discussed briefly below.  

Figure 16 shows a summary of the emissions estimated for the supply chain for all 
organisations that reported for 2021-22. The emissions by SIC code have been 
aggregated to the SIC groups shown in the figure. However, some organisations were 
unable to allocate emissions to these groups. Two local authorities and one university 
provided an estimate of carbon emissions from their supply chain without aligning the 
spend to the relevant SIC codes. These emissions have been included but grouped as 
‘uncategorised’, except where there was no breakdown of spend categories at all and 
emissions have been excluded.  There is a need for these organisations to map 

 
9 Some organisations have reported data based on Atamis or HESCET categories, which use different spend 
based categories 
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categories assigned under Atamis and HESCET to the relevant SIC codes to ensure 
consistency in reporting across all public sector organisations.  

Of the organisations that submitted data, five did not provide any estimate for supply 
chain emissions. Despite this, overall completeness of supply chain reporting has 
improved and the majority of organisations who used Atamis or HESCET reporting for 
previous submissions were able to report by SIC code in 2021-22 as required.  

Because of the nature of the ‘top down’ estimates for this type of activity it does not 
enable enough accuracy for monitoring change in carbon emissions. Several 
organisations expressed concerns that increases in spend due to price rises would 
suggest increases in emissions that did not necessarily occur. However, it will continue 
to be requested from organisations until a more comprehensive Tier 2 approach is 
available. Year on year comparisons will not be made based on the screening method. 

In recognition of the problems and large uncertainties surrounding supply chain 
emission reporting, in the latest round of reporting organisations were able to provide 
Tier 2 more detailed estimate for sections of their supply chain if they had the data 
available. For example, if an organisation had been provided with a carbon footprint 
from contractors for a construction project that they had procured, it could include 
these estimated carbon emissions in its supply chain data. These were then used to 
replace the equivalent emissions that had been calculated according to the spend per 
SIC code.  

Whilst many organisations expressed an interest in using this Tier 2 method to provide a 
more accurate estimate of supply chain emissions, very few had the data available. Only 
one health board and one Other organisation were able to provide emissions estimates 
provided by suppliers, for the categories ‘Manufacturing’ and ‘Accommodation and food 
service activities’ respectively. This equated to 0.036 kt CO2e.  
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Figure 16: Supply chain related emissions for 2021-22 
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6.3 Comments on the supply chain estimates 

As discussed in the section above, the spend based method only provides a screening 
method and does not allow for year-on-year comparisons. However, it is clear that the 
completeness of supply chain reporting has improved in 2021-22, with 93% of 
organisations reporting some supply chain spend compared to 69% in 2020-21.   

Whilst only two organisations managed to obtain carbon footprints from suppliers for 
parts of their supply chain, many organisations expressed an interest in using this 
method in future and are discussing the possibility of this with suppliers.  

6.4 Supply chain emissions intensity  

The distribution of emissions intensity values for supply chain emissions within each 
organisation type is shown in Figure 17, although the data point for one ‘Other’ 
organisation is a wide outlier so has been removed from this plot to be able to show the 
details of the main dataset. Organisations that did not report supply chain estimates are 
not include as zero values. 

Local authorities have generally higher supply chain emissions per FTE than other 
organisation types, likley reflecting the larger amount of outsourced services by the LAs 
compared to other organisations.  This is likely to also be the reason for the Welsh 
Government high value compared to other organisations. 

Figure 17 Supply chain emission intensity (t CO2e /FTE) by organisation type 2021-22 

 

See section 2.4 for an explanation of what the parts of the chart represent. 

6.5 Priorities for emission reductions in the supply chain 

To support ongoing development of more accurate supply chain carbon footprints and 
better decision-making, a dynamic approach is required, enabling organisations to 
identify probable hotspots of carbon emissions within their supply chain (which might 
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be related to the spend, or high carbon categories, or volume of materials) and then 
using a more collaborative approach with suppliers to identify both key sources of 
emissions within the specific product or service, and opportunities for reducing these 
and reporting savings.  

As an example, NHS England has produced a Net zero supplier route map10 which lays 
out the requirements that suppliers will need to meet. It starts in April 2022 with the 
requirement that ‘all NHS procurements will include a minimum 10% net zero and social 
value weighting. The net zero and social value guidance for NHS procurement teams will 
help unlock health-specific outcomes’. Various stages are laid out along the route but 
from April 2028: new requirements will be introduced overseeing the provision of carbon 
foot printing for individual products supplied to the NHS. The NHS will work with 
suppliers and regulators to determine the scope and methodology’.  

The All Wales public sector route map should build on the recently published Welsh 
Procurement Policy Note WPPN 12/21: Decarbonisation through procurement - 
Addressing CO2e in supply chains11, potentially with slightly different route maps 
depending on the product or service sector. This would help create a unified approach 
which would be more efficient for suppliers and remove the need for individual 
organisations to develop route maps. They can be a key tool to provide suppliers with 
information to forward plan and act as an incentive to invest in low carbon and net zero 
solutions and make better data available to the public sector. However, these route 
maps need to be both challenging and realistic and provide consistent methodologies.  

The Procurement Bill, which was introduced in the House of Lords in May 2022, 
proposes a key change in the way public sector organisations will develop evaluation 
criteria for tenders in the future. The shift from Most Economically Advantageous 
Tender (MEAT), as set out in the Public Contracts Regulations 2015, to Most 
Advantageous Tender (MAT) will broaden the criteria that contracting authorities use 
when evaluating tenders and reinforce the assertion that contracting authorities can 
consider a wide range of non-financial criteria, including environmental considerations. 

While this change will enable Public Sector bodies to make changes, it is likely that they 
will need support to translate the policy into action. Advice on appropriate weighting of 
criteria to ensure lower carbon goods are preferred will be required.  In addition, 
contracting authorities will need to be reminded that contract management also offers 
significant opportunities to drive the market towards lower carbon solutions by acting 
on continuous improvement and innovation contract clauses especially if they explicitly 
cite decarbonisation as a primary focus. The data from the spend based screening 
assessment provides details on where efforts should be first concentrated in order to 
decarbonise the supply chain for the public sector. The key sectors with the largest 
estimated emissions are as follows (see Figure 16).   

• Manufactured products relates to purchase of manufactured products and is 
dominated by purchases by the health Boards and local authorities. This covers 
a very large range of different product types. 

• Human health and social work activities (including social care) are dominated 
by Local Authorities, and are also significant for health boards and trusts 

 
10 https://www.england.nhs.uk/greenernhs/get-involved/suppliers/  
11 https://gov.wales/wppn-12-21-decarbonisation-through-procurement  

https://www.england.nhs.uk/greenernhs/get-involved/suppliers/
https://gov.wales/wppn-12-21-decarbonisation-through-procurement
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• Construction is significant for local authorities and also for Welsh Government 
in 2021-22. 

Very different approaches are required for decarbonisation across these different parts 
of the supply chain.  

The emissions associated with the purchase of manufactured goods are related to the 
emissions used in the production of those goods.  Action to reduce these emissions will 
require organisations to research or request of suppliers, the carbon footprints of the 
products to be purchased, and to choose the lowest carbon products as far as possible 
(although choices will always need to take account of budget constraints).  Efforts to 
reduce emissions should initially be focused on the key product types below 
(representing 81% of this type of emission) that are identified within the reported spend 
data. These are as follows, with percentages given calculated as the category % 
contribution to total manufactured product related emissions. 

• Other manufactured goods (likely dominated by medical, dental instruments 
and supplies) (24%) 

• Basic pharmaceutical products and pharmaceutical preparations (21%) 

• Computer, electronic and optical products (13%) 

• Repair of machinery and equipment (8%) 

• Motor vehicles, trailers and semi-trailers (7%) 

• Other food products (4%) 

• Machinery and equipment not elsewhere classified. (4%) 

The changes in the Procurement Bill will enable additional weight to be applied in 
procurement choices to the value of lower carbon goods. 

The health and social services carbon estimates can be split into the separate SIC code 
groups for human health services and social care services.  The majority of the carbon 
estimated is accounted for by social care services (85%) and this is split between Local 
Authorities (72%), Health Boards and Trusts (12%) and Welsh Government (1%).   

Welsh Procurement Policy Note WPPN 12/21: Decarbonisation through procurement - 
Addressing CO2e in supply chains12 sets out the ambition and provides general guidance 
for all types of procurement.  Decarbonising Social Care in Wales13 provides more 
detailed context and a route map for the social care sector. Detailed sustainable 
procurement processes and decarbonisation action plans are required within 
organisations to bring about emission reductions at the level of day to day delivery.  

Social care is relatively low carbon intensity but with a large overall spend, it does not 
have a well developed understanding of climate change impact and runs on very small 
margins. Asking the wrong questions at procurement stage could have serious 
implications for organisations being able to respond which could have a negative impact 
on care outcomes.  

A review of contracts and procurement activities across social care needs to identify the 
high carbon elements of the social care and progressively control carbon emissions 
through tighter monitoring and use of other relevant KPIs.   

 
12 https://gov.wales/sites/default/files/pdf-versions/2022/3/4/1648742440/wppn-12-21-decarbonisation-
through-procurement.pdf  
13 https://gov.wales/sites/default/files/publications/2022-07/decarbonising-social-care-in-wales.pdf  

https://gov.wales/sites/default/files/pdf-versions/2022/3/4/1648742440/wppn-12-21-decarbonisation-through-procurement.pdf
https://gov.wales/sites/default/files/pdf-versions/2022/3/4/1648742440/wppn-12-21-decarbonisation-through-procurement.pdf
https://gov.wales/sites/default/files/publications/2022-07/decarbonising-social-care-in-wales.pdf
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Therefore, for this sector a different approach is proposed, in order to test some of the 
assumptions behind the very broad spend factor. It is suggested that this research 
should be carried out at a national level to inform development of local procurement 
models that support the social care sector over time to decarbonise. This method would: 

• Define the variety of social care service models that are typical of this spend 
category across the public sector in Wales (with geographical and adult/child 
service distribution)  

• Develop a carbon model for these services using benchmark building and 
travel data to test the accuracy of the spend-based emission factor and 
understand more about the distribution of emissions across different service 
models.   

• Identify hotspots of carbon emissions within these models and consider ways 
that the services could be decarbonised 

• Work with willing partners in the sector to collect real data to test the models 
and understand the support needs to enable the sector to decarbonise.  

Construction related investments need to consider carbon emissions at all stages of the 
specification, design, build and use of the buildings. Organisations need to follow best 
practice and should make use of the WRAP Guide to Low Carbon & Resource Efficient 
Construction Procurement14, developed for Welsh Government.   

  

 
14 https://wrapcymru.org.uk/resources/guide/low-carbon-resource-efficient-construction-procurement  

https://wrapcymru.org.uk/resources/guide/low-carbon-resource-efficient-construction-procurement
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7 Land use  

7.1 Coverage of land use and agriculture data 

The method used to estimate land use emissions and removals is a screening 
assessment to enable prioritisation. It provides a first view of where more effort should 
be spent to improve the emissions estimates and consider action.  44 organisations 
reported a land use area greater than 10 hectares and therefore land emissions. The one 
local authority that did not report land use emissions completed the scoping study and 
reported a land area smaller than 10 hectares. A breakdown of the land types reported 
is presented in Table 8. Land areas are dominated by NRW and local authorities. 

Table 7 Number of organisations reporting land use and agriculture emissions 
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Number of organisations 
in group 

3 13 22 3 18 9 1 

Land use emissions  8 21 3 4 7 1 

Agriculture   3  3 2  

NRW is a very large public landowner and has already undertaken a more detailed study 
of emissions and removals which provides better quality data than the screening 
assessment. NRW reported land use emissions using a different, more detailed set of 
land use types.  These have been approximately assigned to the simpler land use types 
for the purposes of summarising in Table 8 below. A further summary of land use 
emissions and removals is presented in Figure 18.  

Table 8  Total land sizes (hectares) by organisation type for 2021-2022 

  

 C
ro

p
la

n
d

  

 F
o

re
st

 la
n

d
  

 G
ra

ss
la

n
d

  

 O
th

er
 la

n
d

  

 Se
tt

le
m

e
n

ts
 

 W
et

la
n

d
s 

 

 T
o

ta
l  

 Health Board or Trust  
 

30  199  2  379  
 

609  

 Local Authority  464  6,016 16,974 6,397 14,655 2,364  46,931 

 National Park  
 

2,551  21,162  52  29  2,109  25,903  

 Other  14  108,296  9,700  13,305  230  12,519  144,063  

 University or College  21  329  1,709  268  56  236  2,619  

 Welsh Government  
 

64  751  9  727  17  1,570  

 Grand Total  499  117,346 50,494 20,033 16,076 17,246  221,695 
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Figure 18  Land use Emissions and Removals and Agriculture Emissions 2021-22 

 

Table 9 Total land emissions by organisation type 2021-22 kt CO2e 

Row Labels Land - 
removal 

Land - 
emission 

Net land 
use 

Agriculture 

Health Board or Trust -0.2  0.3  0.1  - 

Local Authority -53  31  -21  0.1 

National Park -18  0.3  - 18  - 

Other -426  34  - 392 0.5 

University or College -4 0.2  -4  4.5 

Welsh Government -1 2  0.1  - 

Total -503 68 -435 5.2 

It is clear that local authority owned land, as well as university and national park owned 
land, may have some potential for improvements for carbon storage in addition to NRW 
land. However, calculating and monitoring carbon emissions and removals from land is 
scientifically complex and is not appropriate to expect all organisations to undertake this 
individually.   

The screening approach will continue to be used, together with the option for more 
detailed estimates to be submitted by organisations that have that data. An improved 
method for estimating land use emissions and removals is being developed through a 
separate project, and will be integrated into the reporting once it is available. 

7.2 Comments on the data 

Land use and land use change 

Providing accurate estimates for this sector has been difficult. Most organisations have 
used tier 1 methods, although some have been working to improve. One organisation 
reports moving to an estimate based on GIS data with soil type estimated using Landis. 
Another commissioned a consultancy to help produce accurate estimates. Others have 
commented their goal to move to a tier 2 method.  
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Significant changes to actual emissions reported are rare. Large changes are only seen 
when methodology changes.  

Agriculture  

Agriculture emissions were only reported by one organisation in previous reporting 
years but were reported by nine organisations in the most recent year. In 2021-22 
organisations were able to report emissions from soils as well as those from livestock, 
and this increased scope has resulted in an increase in emissions from this category.   

7.3 Priorities for emission reductions 

The key action related to land use and land use change emissions is to identify land that 
can be improved to maximise carbon sequestration whist improving biodiversity and 
enabling public access where this is appropriate.  

This action will benefit from a joined-up approach to share technical knowledge and 
methods between the larger land owners in the public sector. 
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8 Renewable generation and use of biofuels 

8.1 Renewable electricity generation and purchases 

Renewable electricity generation was reported by 50 organisations. Organisations 
reported generating renewable electricity through the following technologies: 

• Solar photovoltaic 

• Biogas CHP 

• Hydroelectric power 

• Wind 

Renewable generation reduces emissions by displacing electricity and fossil fuel sources 
with zero emissions, and it is important to monitor the growth in these activities as 
renewable generation data are not visible within the carbon emissions calculations. 
Onsite generation directly reduces emissions because of a reduced requirement for grid 
electricity, but cannot be counted as a negative credit and so cannot net-off carbon 
emissions created elsewhere. In the latest reporting year, organisations were also able 
to report the purchase of electricity through Green or REGO tariffs and renewable 
power purchase agreements.  

In 2021-22 the Welsh public sector generated a total of 42,789 MWh of electricity and 
purchased 326,380 MWh through Green tariffs, REGO tariffs and purchase agreements. 
The amount of electricity generated onsite by public sector organisations (including 
renewable electricity and renewable CHP) is 5.5% when compared to the reported grid 
energy.  42% of the grid energy reported is purchased through renewable tariffs.  

A further breakdown by organisation type is presented in Table 10. National Parks 
generate the largest percentage of their own electricity use, whilst Fire and Rescue 
services purchase the highest proportion through renewable tariffs. Table 11 shows that 
solar generation is the largest source of renewable electricity generated, followed by 
biogas CHP.  

Discussions are continuing about the best way to account for the benefits of renewable 
generation exported by the public sector to the wider electricity grid. 
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Table 10 Total electricity consumed, renewable generation and purchases in 2021-22 (MWh) 
 

Green tariff REGO tariff Power 

purchase 

agreement 

Total 

electricity 

generated 

Total 

electricity 

consumed 

% Electricity 

purchased 

through a 

renewable tariff 

% Own 

renewable 

electricity 

generation 

Fire and Rescue Service 
 

3,047 2,459 48 6,988 79% 1% 

Health Board or Trust 5,696 114,131 5,095 2,072 213,781 59% 1% 

Local Authority 13,073 110,128 
 

39,126 370,655 31% 11% 

National Park 
 

303 
 

142 935 32% 15% 

Other 2,650 5,044 2,228 364 27,158 37% 1% 

University or College 4,717 46,136 1,664 1,037 128,300 41% 1% 

Welsh Government 7,397 2,610   33,763 30% 0% 

Total 33,533 281,399 11,446 42,789 781,579 42% 6% 

Table 11 Source of renewable electricity generation by organisation type (MWh) 

Row Labels Biogas 
CHP 

Hydro Solar PV Wind Total 

Fire and Rescue Service   48  
 

48  

Health Board or Trust   2,072  
 

2,072  

Local Authority 15,913  56  23,146  11  39,126  

National Park 
 

88  54  
 

142  

Other 
 

32  332   364  

University or College 201  
 

836   1,037  

Welsh Government     
 

Total 16,114  176  26,488  11  42,789  
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8.2 Renewable heat generation 

15 organisations reported renewable heat generated onsite. Onsite heat generation is 
summarised in Table 12, and is generated through the following technologies: 

• Air source heat pump 

• Ground source heat pump 

• Biogas CHP 

• Biomass boiler 

• Solar thermal 

It is important to note that both air source heat pumps and ground source heat pumps 
are not fully renewable technologies as they require electricity to run, and this may 
originate from non-renewable sources. However, they are a highly efficient method of 
heating buildings and can be fully renewable if the electricity used to power them is 
generated from a renewable source.  

Table 12 Renewable heat generated by Welsh public sector bodies in 2021-22 MWh 

Row Labels Air 
source 
heat 
pump 

Biogas 
CHP 

Biomass 
boiler 

Ground 
source 
heat 
pump 

Solar 
thermal 

Total 

Fire and Rescue 
Service 

      

Health Board or Trust   2,197    2,197  

Local Authority   4,734   1  4,735  

National Park   168    168  

Other       

University or College 6  471  
 

521   998  

Welsh Government       

Total 6  471  7,099  521  1  8,098  

Accounting for renewables within the public sector has always been a contentious topic 
and the increasing range of options for generation and ownership structures is adding to 
the complexity. It is important to acknowledge the contribution made towards net zero, 
both in terms of increasing deployment of renewable technologies but also in terms of 
the leadership shown by the public sector, to encourage others to follow suit.   

Further explanation of the various types of generation and accounting for them is 
provided in Annex 3. 

Use of biofuels was reported by 11 organisations. This does not include the biofuel 
portion of petrol and diesel. All biofuels that were reported are wood based (woodchips, 
pellets or logs). A breakdown of biofuel energy consumption and emissions by 
organisation type is presented in Table 13.  

The ‘outside of scopes’ emissions are the biocarbon related emissions which are 
considered to be balanced by short-cycle carbon uptake by plants. However, there are a 
small proportion of direct non-CO2 emissions to account for which are seen as additional 
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during combustion.  These direct emissions have been included in the total emissions 
reported in this document, but outside of scopes are not included. 

Table 13 Total emissions from biofuels 

Organisation type MWh used Direct emissions 
(kt CO2e) 

‘Outside of scope' 
emissions (kt CO2e) 

Health Board or Trust 4,353 0.07 1.5  

Local Authority 10,188 0.2 3.6  

National Park 168 0.003 0.06  

Other 404 0.01 0.1  

University or College 5 0.0001 0.002  

Welsh Government 538 0.01 0.2  

Total 15,656 0.2 5.5  

8.3 Priorities for emission reductions 

The key action in this sector is to install more onsite renewable generation where this is 
appropriate. The public sector should ideally work with neighbouring organisations to 
maximise the effectiveness of generated renewables e.g. heat supply, weekend solar 
generation usage. Collaboration is also required to share information in plans and route 
maps for electrification of transport and heat, both at the organisation and community 
scale, with infrastructure energy partners in order to effectively invest in grid upgrades 
or alternatives where required. 
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9 Lessons learnt related to emissions reporting 

Support has been provided to organisations through an online Q&A forum and through 
a series of online workshops both before and after the reporting process to provide 
advice and enable discussion of challenges and improvements. Output from the 
workshops has been used to inform improvements to the reporting template and 
guidance.  

9.1 Summary of the queries raised through the Q&A Forum 

The www.publicsectornetzero.org online forum has provided a platform for questions 
and answers to be shared relating to the guidance and reporting template in all years of 
reporting. This was not only to help improve the quality of data submitted this year, but 
to also shape improvements to the guidance and emission submissions in the future.  

Questions posted since the beginning of 2022 tended to focus less on the general 
reporting process and scope of public sector reporting than those posted in the previous 
year. This reflects the experience and knowledge that individuals in public sector 
organisations have gained during the previous reporting cycle, and the improvements 
made to the reporting template which provided a more rigid structure that was less 
open to individual interpretation.  

Instead, many questions focused on the inclusion of very specific sources which were 
often only relevant to a small number of organisations. There were several queries 
clarifying reporting requirements for categories such as homeworking and commuting 
that were new or more clearly defined in the latest round of reporting. A relatively high 
number of organisations posted queries in the waste channel, reflecting the complexity 
of reporting for waste and the problems with consistency of reporting for this category.  
Several posts provided suggestions for new emission sources that could be included next 
year.   

The online forum will be maintained for future rounds of reporting, providing further 
support to the individual organisations.  

9.2 Suggested improvements for the reporting template  

Some minor errors were identified in the workings of the updated reporting template. 
Many of these were fixed on an ad-hoc basis at the request of organisations, and all will 
be fixed in the updated template for reporting in 2023. A few corrections are required in 
formula, drop down lists and lookups, where errors have been found this year. This 
includes some fixes to the summary sheet.  

Feedback on the reporting process has been collected through engagement with Welsh 
public sector organisations via the Q&A forum and workshops.  The majority of 
organisations found that the updated template and guidance provided in 2021-22 was 
easier to use than the previous version which was used for reporting in 2019-20 and 
2020-21. The reporting process will continue to evolve and improve year on year and 
engagement with public sector organisations is key to enabling this.  

There are improvements have been identified be included in the update of the template 
for the next reporting year. For example, requests have been made to include additional 
sources such as anaesthetic gases and f gases.  

http://www.publicsectornetzero.org/
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The introduction sheet will be updated, making the request for full time-equivalents 
mandatory and slightly adjusting the drop-down list for organisation names, as 
requested by a couple of organisations. The request for organisation turnover in the 
latest submission caused some confusion as the terminology was not appropriate to 
many public sector organisations. The phrasing of this will be reviewed and clarified in 
the updated template, such as to say gross organisation budget.  Organisations will also 
be asked to explain any gaps where key emissions sources are not reported.  

Social care has been identified as a significant emissions source amongst health boards 
and local authorities. Organisations will be given the opportunity to separate out 
emissions resulting from social care in the next reporting round.  

Where organisations had used the tier 2 supply chain table, data was consolidated 
during subsequent data processing to remove any double counting. This will be done in 
the template itself in future so that organisations can clearly see the total emissions 
resulting from their supply chain.  

Other improvements include adding further error messages to highlight mistakes made 
when populating the template with data, and allowing organisations to use their own 
emission factors for some categories, where appropriate. Emission factors will all be 
updated for 2022-23 in line with the BEIS annually published factors.   

The guidance document will be updated to reflect the suggested improvements for the 
template, and new sections for any additional sources.  

9.3 Peer review  

Eight organisations partnered with another public sector organisation to undertake a 
peer review of the reported data before it was submitted. In most cases, partner 
organisations were of a similar size and organisation type. In one case, the partner 
organisations were of different organisation types but are situated within the same 
region of Wales. Comments left in the reporting template by organisations 
demonstrated that the peer review process had been useful for identifying minor errors 
in the data and ensuring that activity data were transparent and organisational 
boundaries were clearly defined.  

One organisation had conducted a formal internal review process. Others had provided 
notes suggesting that due to limited resources they had not been able to undertake a 
peer review for this submission but would be keen to be involved in the process in 
future years.  

The peer review process was optional for the latest round of reporting but has many 
benefits and should be undertaken more widely across the Welsh public sector in future 
years. Not only does it help to identify errors and gaps in the data, improving the 
accuracy of emissions estimates, but it also enables the sharing of new learning between 
organisations and encourages suggestions for improvements.   
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10 Conclusions and Recommendations 

Progress in reporting 

Significant improvements have been made this year in reporting; 100% of core public 
sector organisations submitted data for 2021-22 and the majority of organisations 
provided data before the reporting deadline. Only two universities did not report, but 
their contribution is voluntary. The completeness of the reports has also improved since 
the previous reporting year, which is due to improved clarity of emission boundaries in 
the guidance and reporting template as well as a better understanding of the 
requirements and management of the process within the reporting organisations. The 
first year of reporting was a learning process and this learning continues, which will 
result in improving accuracy and completeness in reporting in future years.   

Further minor improvements to the reporting template and guidance 

Significant improvements were made to the reporting template last year, to create a 
more robust and transparent tool. Some further improvements and updates are 
required for the next year: 

• Annual update of the emission factors in line with BEIS published factors. 

• Review and update waste emission factors and allow organisations to use their 
own factors for some sources (energy from waste and incineration have been 
identified in particular). References to data will need to be provided. 

• Update the terminology used in the request for ‘organisation turnover’ to make 
it more relevant to public sector organisations, such as gross organisation 
budget. 

• A few corrections are required in formula, drop down lists, lookups and so on, 
where errors have been found this year, including in the summary table. 

• Additions of new emissions sources based on requests:  F-gases and anaesthetic 
gases, LPG as a transport fuel for commuting and check completeness of biofuel 
options. 

Some minor updates are also required in the guidance to cover the changes described 
above and also to provide some more guidance on possible methods for including higher 
tier methods for supply chain, to prevent double counting across supply chain and other 
emissions reporting and to more clarify how leased assets should be dealt with. 

A request has been made within Welsh Government to identify social care activities 
separately within the reporting for buildings, transport and supply chain, as it is a 
significant portion of emissions for local authorities in particular. 

Further improvements will be made in later years to include updated methods for land 
use emissions and removals and Tier 2 supply chain estimates and to account for 
renewable energy generation not consumed directly, following work ongoing elsewhere. 

Data collection – improvements and gap filling 

There are a few areas where data collection needs to be improved or where new data 
collection will be required: 
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• Many organisations will need to implement surveys for commuting and home 
working to replace the basic initial estimates made so far which are based on 
average rates in Wales.  This will benefit from sharing of experiences and 
methods. It also needs to take account of the complexities of some public sector 
working patterns and the way they have changed in the last few years due to 
Covid-19. 

• Business travel is not reported by some organisations. Similarly, there are gaps 
in some organisational waste. Further clarity on the reasons for these gaps can 
be obtained by requesting reasons for non-reporting of key emission sources. 

• New data will be required for reporting on F-gas emission from air conditioning 
and refrigeration systems and anaesthetic gases where relevant. 

Improvements in process, governance and peer review 

It is important to embed the data collection and review of emissions data into the 
annual cycle of organisational data reporting, to make it as routine as financial 
monitoring. This can be aided by ownership of the process by a key senior manager and 
clear delegation of specific actions to individuals across the various relevant activities 
within an organisation. 

It is also important that the accumulated learning is retained within organisations, and 
this is often best done through good documentation of data collection and calculation 
processes, to enable handover as staff inevitably change.  The process of peer review 
also helps to reinforce this transparency, because a good level of documentation needs 
to be in place to make this data checking and review possible.  

The peer review process is being used by a small number of organisations.  As reporting 
becomes more routine there should be more time available to provide peer review 
support to other similar organisations.  Welsh Government should encourage this to be 
done more in the next reporting round and emphasise the benefits: improving accuracy 
of reporting and good opportunities for learning between organisations. Resources are 
limited and therefore it would be useful to set out the minimum requirements for peer 
review, such as a simple comparison and sense check by a similar organisation of the 
final activity data reported. 

Action planning 

This report includes recommendations for organisations to reduce emissions across the 
key emission sources: buildings, transport, waste, supply chain and land use. The key 
focus areas are upgrading building fabric and the replacement of fossil fuels used in 
heating with electricity or sustainable fuels; replacing fossil fuels in transport with either 
electrification or sustainable fuels; waste reduction and resource efficiency; and onsite 
or local energy generation.  

Organisations have already or are in the process of developing action plans to identify 
how they will contribute to the collective net zero target for the Welsh public sector. 
The following general principles should be applied in developing action plans: 

• Emission sources can be considered in two dimensions; size and control. When 
prioritising action planning, an organisation should focus first on those 
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emission sources that are both large in size and that it has the most control 
over.  

• To maximise benefit from the action plan, consideration of the impact on 
wider sustainability goals, climate change adaptation and economic gain for 
Wales should be integrated into actions. 

• Learning from other organisations across the UK to share best practice will 
bring significant efficiencies.  

• Make the most of local partnerships such as benefiting from innovation led by 
the Universities. 

• Managing scope 3 emissions often requires co-ordination and communication 
with other organisations; a good starting point is communicating the overall 
objectives and future requirements clearly throughout the supply chain. 

Next year it may be useful to consult on adding some more questions into the reporting 
template about implementation of actions, to start to identify causal links between 
actions and emissions changes.  This can encourage sharing of best practice and 
monitoring of specific actions as well as being able to relate data on actions and impacts 
at a higher level.  Learning from the Scottish Public Sector reporting can be of use here, 
to ensure a good structure in the data reported. 

Future plans for data analysis 

With consistent reporting structures and methods next year, it will then be possible to 
make more confident assessments about actual changes in emissions.  This will provide 
real feedback on the progress of action plans. 

It will also be possible to analyse rates of activities that should show growth to bring 
about emissions reduction, such as additional renewable generation, use of biofuels, 
electric vehicle use and charging.  

Welsh Government intends to make the reported data available in future through an 
online system to allow multi-year analysis of the data, with sharing of high level data 
with delivery partners, to support policy development and evidence based delivery.  

It is recommended for next year that organisations are consulted on how they could 
benefit from such a system, what they want to be able analyse in their data and what 
data they can share with others. The approach should be developed in stages and 
through collaboration to ensure it is needed and fit for purpose. 
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Annex 1 Data review and data processing steps 

An R programming script was used to process all reports received in the net zero 
reporting template format. This script combined all the data, outputting a single excel 
file containing sectoral emissions for all organisations for 2021-22. Checks were made to 
look for gaps in the data and to identify large changes in emissions by sector for an 
organisation when compared to the previous two years. Where large, unexplained 
changes had occurred queries were sent to the organisations to ensure any potential 
errors in activity data were resolved.  

Updates made to the reporting template in the last year resulted in a more accurate set 
of reported data and therefore very few corrections required. For example, emission 
factors were consistent between all organisations  

Where organisations had submitted tier 2 supply chain data, the spend reported in the 
tier 2 table was removed from the spend reported in the tier 1 table for the equivalent 
categories.  

In some cases, double counting occurred between operational and supply chain 
emissions. Where this was obvious (e.g. water, gas, electricity), queries were sent to the 
relevant organisations to double check their data and any double counting was 
removed.   

The information sheet was filled in as far as possible for any organisations that had left 
this blank. In several cases, organisations were contacted with request for data such as 
number of full-time equivalents and an estimate for annual turnover.  
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Annex 2 List of organisations and types 

Type of Organisation Organisation Name 

Health Boards and Trusts Aneurin Bevan University Health Board 

 Betsi Cadwaladr University Health Board 

 Cardiff and Vale University Health Board 

 Cwm Taf Morgannwg University Health Board 

 HEIW 

 Hywel Dda University Health Board 

 NWSSP-SES shared services 

 Powys Teaching Health Board 

 Public Health Wales NHS Trust 

 Velindre University NHS Trust  

 Welsh Ambulance Services NHS Trust 

 Swansea Bay University Health Board 

 Digital Health and Care Wales 

Local Authorities Blaenau Gwent Council 

 Bridgend County Borough Council 

 Caerphilly CBC 

 Cardiff Council 

 Carmarthenshire County Council 

 Ceredigion CC 

 Swansea Council 

 Conwy County Borough Council 

 Denbighshire County Council 

 Flintshire County Council 

 Cyngor Gwynedd 

 Isle of Anglesey County Council 

 Merthyr Tydfil County Borough Council 

 Monmouthshire County Council 

 Neath Port Talbot Council 

 Newport City Council 

 Pembrokeshire County Council 

 Powys County Council 

 Rhondda Cynon Taf CBC 

 Torfaen County Borough Council 

 Vale of Glamorgan Council 
 

Wrexham County Borough Council 

National Park Authority Brecon Beacons National Park Authority 

 Pembrokeshire Coast National Park Authority 

 Snowdonia National Park Authority 
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Other Welsh Public bodies Arts Council for Wales 

 Audit Wales 

 Careers Wales 

 Centre for Digital Public Services 

 Development Bank of Wales 

 Estyn  

 The Higher Education Funding Council for Wales  

 Life Sciences Hub Wales 

 Local Democracy and Boundary Commission for Wales 

 National Library Wales 

 Amgueddfa Cymru -  Museum Wales 

 Natural Resources Wales 

 Qualifications Wales 

 Royal Commission 

 Social care Wales 

 Sports Council for Wales 

 Transport for Wales 

 Welsh Revenue Authority 

Universities/Colleges Aberystwyth University 

 Bangor University 

 Cardiff Metropolitan University 

 Cardiff University 

 Glybdwr Wrexham University 

 Pembrokeshire College 

 Swansea University 

 University of Wales Trinity Saint David 

 University of South Wales 

Welsh Fire and Rescue Authorities Mid & West Wales Fire & Rescue 

 North Wales Fire & Rescue 

 South Wales Fire & Rescue  

Welsh Government Welsh Government 
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Annex 3 Further Information on Renewables 

Accounting for renewables within the public sector has always been a contentious topic 
and the increasing range of options for generation and ownership structures is adding to 
the complexity. 

Collecting data about renewable generation and consumption enables organisations to 
report effort that has been made to decarbonise their electricity and heat supply at 
source. It also enables an estimate of overall carbon savings to the public sector from 
this investment and also enables tracking of trends and projects.  

Renewable Energy Types 

The data are complex because renewables energy types can be categorised in different 
ways, which are described here and summarised in Figure 19. 

1. Zero input (harvesting natural flows). Some renewable energy is harvested 
from natural energy flows (hydro, wind and solar) and therefore, the units 
generated do not have any input fuel to be reported. When an organisation 
uses the energy they have generated, the benefit is the avoided use or 
displacement of grid average electricity. If instead the electricity is exported 
to the grid (usually for a financial payment), the benefit is transferred from 
the organisation to the electricity grid and helps to reduce the overall average 
grid emission factor for electricity. For solar thermal, which generates heat 
rather than electricity, the benefit to the organisation is the displacement of 
heat that would have been generated using fossil fuels. 

2. Fuel input to get renewable output. These come in two main varieties (with a 
hybrid option) 

a) Low carbon fuels. Some renewable energy is generated from fuel sources 
which are considered low carbon. 
i. Where the fuel source is biogenic (e.g. biomass, biomethane) or has a 

biogenic component (e.g. residual waste, average biofuel blend diesel), 
it is considered low carbon because the CO2 emitted during combustion 
is matched by the CO2 that was removed during the growing phase 
making this short-cycle carbon. However, there are still some direct non-
CO2 (CH4 and N2O) to be accounted for, as well as the Well To Tank 
(WTT) required to process and transport the fuel. The CO2 from 
combustion should be calculated but reported separately from the main 
GHG account as Outside of Scopes. The organisation benefits from the 
displacement of whatever fossil fuel was being used for heat or 
transport. 

ii. Where the fuel source is an energy carrier (blue hydrogen) that has been 
produced from natural gas with Carbon Capture and Storage (CCS), the 
CO2 that is released as a by-product of the conversion process is 
captured and stored underground. The organisation needs to account 
for any WTT and fugitive emissions resulting from the fuel production 
chain. Where the energy carrier (green hydrogen) has been produced 
from hydrolysis of water using zero input renewable electricity, the 
organisation still has to account for the WTT emissions resulting from 
the compression, storage and transport of the hydrogen but these 
should be lower than for blue hydrogen. 
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b) More efficient processes. Some renewable energy can be harvested from 
natural energy flows but require an energy input. For example, air source 
heat pumps require electricity as input, but they can extract more units of 
heat from the air than the input units of electricity. If the electricity used is 
renewably generated by the organisation, then the benefit to the 
organisation is the displacement of energy that would have been generated 
using fossil fuels. If the electricity used comes from the grid, the 
organisation gets the benefit of the energy that would have been generated 
using fossil fuels but has a small increase in electricity consumption to be 
accounted for (as the grid decarbonises, this ‘carbon cost of harvesting’ gets 
lower). 

c) There is a special case of Biofuel Combined Heat and Power (CHP), where a 
low carbon fuel is used in a more efficient process that produces both 
electricity and heat. The biogenic fuel input should be accounted for as in 
ai) above. The organisation benefits from the displacement of both grid 
average electricity and fossil fuel used for heating. If the organisation sells 
the heat to another organisation, a proportion of the emissions can be 
allocated to the other end user. 

CHP which runs on natural gas does not count as a renewable energy technology 
because it does not involve capture of carbon at source or removal of short-cycle carbon 
from the atmosphere. Although it is likely to be more efficient than generating 
electricity without heat recovery and use, it should be accounted for in terms of the 
natural gas used as an input and the electricity and heat should not be reported as 
renewable generation. If the heat is sold to another organisation, a proportion of the 
emissions can be allocated to the other end user. 

Renewable energy ownership structures 

The second issue for generation of renewable is around ownership structure and what 
happens when the electricity and/or heat generated is not consumed by the reporting 
organisation. This is where it gets more complicated because when renewable electricity 
is exported to the grid, the credit for it being renewable is generally absorbed into the 
electricity grid – producing and exporting renewable electricity to the grid is beneficial 
because it reduces the overall average grid factor. This  benefit cannot be claimed as a 
‘carbon credit’ by the generating organisation under the current guidelines. 

It is possible for organisations to enter into agreements with suppliers that appear to 
avoid this double-counting issue by using a variety of Power Purchase Agreements, 
private wire arrangement or sleeving agreements. In order for an organisation to claim 
this as renewable electricity with a zero emission factor, they need to demonstrate that 
the ‘renewableness’ is not being claimed anywhere else within the system by another 
organisation or by the national grid. Purchasing green tariff electricity from the grid 
clearly does not meet this requirement because the same renewable electricity is being 
counted towards the overall grid emission factor and therefore the credit would be 
double counted. 

In reality, from a net zero strategy perspective, it is important that organisations reduce 
their energy demand through efficiency and conservation, maximise opportunities to 
generate and use renewable energy on a small scale (e.g. solar PV and solar thermal) 
where it is cost effective and consider carefully the implications of installing renewables 
that rely on an energy input of low carbon fuels. Finding different ways to capture the 
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carbon credit of renewable generation to reduce their own footprint comes at a cost 
and is unlikely to produce an overall net benefit in their area. 

Figure 19  Classification of renewable energy types 
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