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Report  

(1990 to 2023) 

 
 

9ƭƭƛƻǧ aΣ LƴƎƭŜŘŜǿ 5Σ wƛŎƘƳƻƴŘ .Σ 5Ŝƭ ±Ŝƴǘƻ {Σ DƻǊƧƛ {Σ Iƻǿǎ {Σ YŀǊŀƎƛŀƴƴƛ 9Σ YŜƭǎŀƭƭ !Σ tŀƴƎ ¸Σ 

tŀǎǎŀƴǘ bΣ tŜŀǊǎƻƴ .Σ wƛŎƘŀǊŘǎƻƴ WΣ {ǘŜǿŀǊǘ wΣ ¢ƘƛǎǘƭŜǘƘǿŀƛǘŜ DΣ ¢ǎŀƎŀǘŀƪƛǎ LΣ ²ŀƪŜƭƛƴƎ 5Σ 

²ƛƭǘǎƘƛǊŜ WΣ ²ƻƴƎ W όwƛŎŀǊŘƻύ 

  

Iƻōǎƻƴ aΣ Dƛōōǎ aΣ 5ƻǊŜ /Σ ¢ƘƻǊƴǘƻƴ ! ό!ŜǘƘŜǊύ 

!ƴǘƘƻƴȅ { ό!5!{ύ 

/ŀǊǎǿŜƭƭΣ !Σ DƛƭƘŜǎǇȅΣ {Σ /ŀǊŘŜƴŀǎΣ [ όwƻǘƘŀƳǎǘŜŘ wŜǎŜŀǊŎƘύ 

5ǊŀƎƻǎƛǘǎ ¦Σ ¢ƻƳƭƛƴǎƻƴ { ό¦Y/9Iύ 

  

²ƛǘƘ ŎƻƴǘǊƛōǳǝƻƴǎ ŦǊƻƳΥ 

!ǎǘƻƴ /Σ .ǊƻƻƳŬŜƭŘ aΣ .Ǌƻǿƴ tΣ 9ǾŀƴƎŜƭƛŘŜǎ /Σ Dŀƭŀǝƻǘƻ CΣ IŀƳƛƭǘƻƴ bΣ [ƻƴŘƻƴ WΣ aŀŎ/ŀǊǘƘȅ WΣ 

aƛǎǊŀ !Σ aǳƭƭŜƴ tΣ aǳǊǊŜƭƭǎ ¢Σ wƻǎŜ wΣ ±ŀǳƎƘŀƴ !Σ ²ŀƭƪŜǊ /Σ ²ƛƭƭƛǎ 5Σ ¸ŀǊŘƭŜȅ w όwƛŎŀǊŘƻύ 

/ŀǊƴŜƭƭ 9 ό¦Y/9Iύ 

DǊƛŶǘƘǎ IΣ {ƪƛǊǾƛƴ 5 ό!5!{ύ 

{ŀƴŘŜǊǎ 5 ό/ǊŀƴŬŜƭŘ ¦ƴƛǾŜǊǎƛǘȅύ 

!ƛǊ vǳŀƭƛǘȅ ŀƴŘ LƴŘǳǎǘǊƛŀƭ 9Ƴƛǎǎƛƻƴǎ ¢ŜŀƳ ό5ŜŦǊŀύ 
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Executive Summary 

¢Ƙƛǎ ƛǎ ǘƘŜ нлǘƘ LƴŦƻǊƳŀǝǾŜ LƴǾŜƴǘƻǊȅ wŜǇƻǊǘ όLLwύ ŦǊƻƳ ǘƘŜ ¦Y bŀǝƻƴŀƭ !ǘƳƻǎǇƘŜǊƛŎ 9Ƴƛǎǎƛƻƴǎ 
LƴǾŜƴǘƻǊȅ όb!9Lύ tǊƻƎǊŀƳƳŜΦ ¢ƘŜ ǊŜǇƻǊǘ ŀŎŎƻƳǇŀƴƛŜǎ ǘƘŜ ¦YΩǎ нлнр Řŀǘŀ ǎǳōƳƛǎǎƛƻƴ ǳƴŘŜǊ ǘƘŜ ¦Y 
bŀǝƻƴŀƭ 9Ƴƛǎǎƛƻƴǎ /ŜƛƭƛƴƎǎ wŜƎǳƭŀǝƻƴ нлму όb9/wύ1 ŀƴŘ ǘƘŜ DƻǘƘŜƴōǳǊƎ tǊƻǘƻŎƻƭ ǳƴŘŜǊ ǘƘŜ ¦ƴƛǘŜŘ 
bŀǝƻƴǎ 9ŎƻƴƻƳƛŎ /ƻƳƳƛǎǎƛƻƴ ŦƻǊ 9ǳǊƻǇŜ ό¦b9/9ύ /ƻƴǾŜƴǝƻƴ ƻƴ [ƻƴƎπwŀƴƎŜ ¢ǊŀƴǎōƻǳƴŘŀǊȅ !ƛǊ 
tƻƭƭǳǝƻƴ ό/[w¢!tύΦ Lǘ Ŏƻƴǘŀƛƴǎ ŘŜǘŀƛƭŜŘ ƛƴŦƻǊƳŀǝƻƴ ƻƴ ŀƴƴǳŀƭ ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ƻŦ ŀƛǊ Ǉƻƭƭǳǘŀƴǘǎ ōȅ 
ǎƻǳǊŎŜ ƛƴ ǘƘŜ ¦Y ŦǊƻƳ мффл ƻƴǿŀǊŘǎΦ 9Ƴƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ŀǊŜ ǇǊŜǎŜƴǘŜŘ ƛƴ ǘƘƛǎ ǊŜǇƻǊǘ ŦƻǊ ŀ ƭŀǊƎŜ 
ƴǳƳōŜǊ ƻŦ ǇƻƭƭǳǘŀƴǘǎΣ ŦƻŎǳǎƛƴƎ ƻƴ ǘƘŜ Ǉƻƭƭǳǘŀƴǘǎ ǘƘŀǘ Ƴǳǎǘ ōŜ ǊŜǇƻǊǘŜŘ ǳƴŘŜǊ ǘƘŜ b9/w ŀƴŘ ǘƘŜ 
/[w¢!tΦ  

¢ƘŜ ¦Y ǎǳōƳƛǎǎƛƻƴ ǳƴŘŜǊ ǘƘŜ b9/w ŀƴŘ ǘƘŜ /[w¢!t ŎƻƳǇǊƛǎŜǎ ŀƴƴǳŀƭ ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ǇǊŜǎŜƴǘŜŘ 
ƛƴ bƻƳŜƴŎƭŀǘǳǊŜ ŦƻǊ wŜǇƻǊǝƴƎ όbCwмфύ ŦƻǊƳŀǘΣ ŦƻǊΥ 

bƛǘǊƻƎŜƴ ƻȄƛŘŜǎ όbh·ύΣ ŎŀǊōƻƴ ƳƻƴƻȄƛŘŜ ό/hύΣ ŀƳƳƻƴƛŀ όbIоύΣ ǎǳƭǇƘǳǊ ŘƛƻȄƛŘŜ ό{hнύΣ ƴƻƴπƳŜǘƘŀƴŜ 
ǾƻƭŀǝƭŜ ƻǊƎŀƴƛŎ ŎƻƳǇƻǳƴŘǎ όba±h/ǎύΣ ǇŀǊǝŎǳƭŀǘŜ ƳŀǧŜǊ όtaύΣ ǇŜǊǎƛǎǘŜƴǘ ƻǊƎŀƴƛŎ Ǉƻƭƭǳǘŀƴǘǎ όthtǎύΣ 
ŀƴŘ ƘŜŀǾȅ ƳŜǘŀƭǎΣ όмффл ǘƻ нлноύΦ 

¢ƘŜ ƎŜƻƎǊŀǇƘƛŎŀƭ ǎŎƻǇŜ ƻŦ ŜƳƛǎǎƛƻƴǎ ǳƴŘŜǊ ōƻǘƘ /[w¢!t ŀƴŘ b9/w ƛǎ ¦Y ŀƴŘ DƛōǊŀƭǘŀǊΦ ¢ƘŜ ŜƳƛǎǎƛƻƴǎ 
ǎŎƻǇŜ ƛǎ ŀƴǘƘǊƻǇƻƎŜƴƛŎ ŜƳƛǎǎƛƻƴǎ ŦƻǊ ǎƻǳǊŎŜǎ ŀǎ ŘŜŬƴŜŘ ǳƴŘŜǊ ǘƘŜ /[w¢!tΦ 

.ƻǘƘ ǘƘŜ b9/w ŀƴŘ ǘƘŜ DƻǘƘŜƴōǳǊƎ tǊƻǘƻŎƻƭ ǘƻ ǘƘŜ ¦b9/9 /[w¢!t ǎŜǘ нлнл ŜƳƛǎǎƛƻƴ ǊŜŘǳŎǝƻƴ 
ŎƻƳƳƛǘƳŜƴǘǎ ό9w/ǎύ ŦƻǊ bh·Σ {hнΣ ba±h/ǎΣ bIо ŀƴŘ taнΦрΦ Lƴ ŀŘŘƛǝƻƴΣ ǘƘŜ b9/w ǎŜǘǎ ƳƻǊŜ ŀƳōƛǝƻǳǎ 
нлол 9w/ǎ ŦƻǊ ǘƘŜ ǎŀƳŜ ŬǾŜ ǇƻƭƭǳǘŀƴǘǎΦ ¢ƘŜ нлмл ŜƳƛǎǎƛƻƴ ŎŜƛƭƛƴƎǎ ŦƻǊ bh·Σ ba±h/ǎΣ bIо ŀƴŘ {hн ŀǎ 
ŀƎǊŜŜŘ ƛƴ ǘƘŜ b9/w ŀƴŘ DƻǘƘŜƴōǳǊƎ tǊƻǘƻŎƻƭ ŀǇǇƭȅ ǳǇ ǘƻ ǘƘŜ ŜƴŘ ƻŦ нлмф ŀƴŘ ŀǊŜ ǘƘŜƴ ǎǳǇŜǊǎŜŘŜŘ ōȅ 
ǘƘŜ нлнл 9w/ǎΦ 

¢ƘŜ ŜƳƛǎǎƛƻƴ ǇǊƻƧŜŎǝƻƴǎ Ŧƻƭƭƻǿ ǘƘŜ 9a9tκ99! DǳƛŘŜōƻƻƪ ŎǊƛǘŜǊƛŀ ŦƻǊ ΨǿƛǘƘ ŜȄƛǎǝƴƎ ƳŜŀǎǳǊŜǎΩ 
ǇǊƻƧŜŎǝƻƴǎ ŀƴŘ ǘƘŜǊŜŦƻǊŜ ƻƴƭȅ ǘŀƪŜ ŀŎŎƻǳƴǘ ƻŦ ŬǊƳ ŀƴŘ ŦǳƴŘŜŘ ƳŜŀǎǳǊŜǎ ǘƘŀǘ ŀǊŜ ŀƭǊŜŀŘȅ ƛƴ ǇƭŀŎŜ 
ǿƘŜǊŜ Řŀǘŀ ƛǎ ŀǾŀƛƭŀōƭŜΣ ǿƛǘƘ ǘƘŜ ŜȄŎŜǇǝƻƴ ƻŦ ǎƻƳŜ ƴƻǘŀōƭŜ ŎƛǊŎǳƳǎǘŀƴŎŜǎ ŀǎ ŘŜǎŎǊƛōŜŘ ǿƛǘƘƛƴ ǘƘŜ 
ŘƻŎǳƳŜƴǘŀǝƻƴΦ  

!ƴ ƻǾŜǊǾƛŜǿ ƻŦ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ мффлπнлно ōȅ ǎƻǳǊŎŜ ǎŜŎǘƻǊ ŦƻǊ ŜŀŎƘ ƻŦ ǘƘŜǎŜ Ǉƻƭƭǳǘŀƴǘǎ ƛǎ ǇǊƻǾƛŘŜŘ ƛƴ 
CƛƎǳǊŜ 9{Φлπм ǘƘǊƻǳƎƘ ǘƻ CƛƎǳǊŜ 9{ΦлπтΦ ¢ƘŜ ŎƻŘŜǎ ŀŎŎƻƳǇŀƴȅƛƴƎ ǘƘŜ ŘŜŬƴƛǝƻƴ ƻŦ ŜŀŎƘ ǎƻǳǊŎŜ ŎŀǘŜƎƻǊȅ 
ƛƴ ǘƘŜǎŜ ŬƎǳǊŜǎ ǊŜŦŜǊ ǘƻ ǘƘŜ bCwмфΣ ƘŜǊŜŀƊŜǊ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ΨbCwΩΣ ŎƻŘŜǎ ŦƻǊ ǘƘŜ ǎƻǳǊŎŜ ǎŜŎǘƻǊǎ ǎƘƻǿƴΦ 

  

 
1 The NECD has been transposed into UK law via the 232/2018 - European Union (National Emission Ceilings) Regulations 2018, see The 
National Emission Ceilings Regulations 2018 (legislation.gov.uk) https://www.legislation.gov.uk/uksi/2018/129/contents/made 

https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.legislation.gov.uk%2Fuksi%2F2018%2F129%2Fcontents%2Fmade&data=04%7C01%7CJoanna.MacCarthy%40ricardo.com%7C5e8722c59f054242ccb208d8d8d68f39%7C0b6675bca0cc4acf954f092a57ea13ea%7C0%7C0%7C637497763325565818%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=xPIxtC7VoOaTarPkcMeR3zEUjNGIoltYfvDDVf1dhdY%3D&reserved=0
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.legislation.gov.uk%2Fuksi%2F2018%2F129%2Fcontents%2Fmade&data=04%7C01%7CJoanna.MacCarthy%40ricardo.com%7C5e8722c59f054242ccb208d8d8d68f39%7C0b6675bca0cc4acf954f092a57ea13ea%7C0%7C0%7C637497763325565818%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=xPIxtC7VoOaTarPkcMeR3zEUjNGIoltYfvDDVf1dhdY%3D&reserved=0
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Pollutant Trends 

CƛƎǳǊŜ 9{Φлπм ¢ƻǘŀƭ ¦Y 9Ƴƛǎǎƛƻƴǎ ōȅ {ƻǳǊŎŜ {ŜŎǘƻǊǎ ƻŦ hȄƛŘŜǎ ƻŦ bƛǘǊƻƎŜƴ όbh·ύΣ мффлπнлноΦ 
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CƛƎǳǊŜ 9{Φлπн  ¢ƻǘŀƭ ¦Y 9Ƴƛǎǎƛƻƴǎ ōȅ {ƻǳǊŎŜ {ŜŎǘƻǊǎ ƻŦ bƻƴπaŜǘƘŀƴŜ ±ƻƭŀǝƭŜ hǊƎŀƴƛŎ  /ƻƳǇƻǳƴŘǎ 
όba±h/ǎύΣ мффлπнлноΦ 
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CƛƎǳǊŜ 9{Φлπо ¢ƻǘŀƭ ¦Y 9Ƴƛǎǎƛƻƴǎ ōȅ {ƻǳǊŎŜ {ŜŎǘƻǊǎ ƻŦ {ǳƭǇƘǳǊ 5ƛƻȄƛŘŜ ό{hнύΣ мффлπнлноΦ 
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CƛƎǳǊŜ 9{Φлπп ¢ƻǘŀƭ ¦Y 9Ƴƛǎǎƛƻƴǎ ōȅ {ƻǳǊŎŜ {ŜŎǘƻǊǎ ƻŦ !ƳƳƻƴƛŀ όbIоύΣ мффлπнлноΦ 
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CƛƎǳǊŜ 9{Φлπр ¢ƻǘŀƭ ¦Y 9Ƴƛǎǎƛƻƴǎ ōȅ {ƻǳǊŎŜ {ŜŎǘƻǊǎ ƻŦ tŀǊǝŎǳƭŀǘŜ aŀǧŜǊ ғ нΦр ҡƳ όtaнΦрύΣ мффлπнлноΦ 
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Figure ES.0-6 Total UK Emissions by Source Sectors of Particulate Matter < 10 µm (PM10), 1990-
2023. 
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Figure ES.0-7 Total UK Emissions by Source Sectors of Carbon Monoxide (CO), 1990-2023. 
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¢ƻǘŀƭ ǇŜǊŎŜƴǘŀƎŜ ŎƘŀƴƎŜǎ ƛƴ ŜƳƛǎǎƛƻƴǎ ƻŦ ǘƘŜǎŜ Ǉƻƭƭǳǘŀƴǘǎ ŦǊƻƳ мффлπнлно ŀƴŘ ŦǊƻƳ нллрπнлно ŀǊŜ 
ǎǳƳƳŀǊƛǎŜŘ ƛƴ ¢ŀōƭŜ 9{ΦлπмΦ 

¢ŀōƭŜ 9{Φлπм !ƛǊ vǳŀƭƛǘȅ tƻƭƭǳǘŀƴǘ 9Ƴƛǎǎƛƻƴ wŜŘǳŎǝƻƴǎ ōŜǘǿŜŜƴ мффл ŀƴŘ нлноΣ ŀƴŘ нллр ŀƴŘ нлно 

tƻƭƭǳǘŀƴǘ ҈ /ƘŀƴƎŜ ŦǊƻƳ мффл ǘƻ нлно ҈ /ƘŀƴƎŜ ŦǊƻƳ нллр ǘƻ нлно 

bh· όŀǎ bhнύ πтф πср 

{h· όŀǎ {hнύ πфт πут 

bIо πмп πс 
ba±h/ πто πпл 
/h πуп πсн 

taмл πтл πоф 

taнΦр πтс πпт 

 

¢ƘŜ ŜƳƛǎǎƛƻƴǎ ƛƴǾŜƴǘƻǊȅ ƳŀƪŜǎ ŜǎǝƳŀǘŜǎ ƻŦ ŀƭƭ ŀƴǘƘǊƻǇƻƎŜƴƛŎ ŜƳƛǎǎƛƻƴǎ ǘƻ ǘƘŜ ŀǘƳƻǎǇƘŜǊŜΣ ŀǘ ǘƘŜ 
ƘƛƎƘŜǎǘ ƭŜǾŜƭ ƻŦ ǎƻǳǊŎŜ ǎŜŎǘƻǊ ŘƛǎŀƎƎǊŜƎŀǝƻƴ ǇƻǎǎƛōƭŜΦ 9ǎǝƳŀǘŜŘ ŜƳƛǎǎƛƻƴǎ ŀǊŜ ŀƭƭƻŎŀǘŜŘ ǘƻ ǘƘŜ 
ŎƻǊǊŜǎǇƻƴŘƛƴƎ bCw ŎƻŘŜǎΦ IƻǿŜǾŜǊΣ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ƛƴǘŜǊƴŀǝƻƴŀƭ ƎǳƛŘŜƭƛƴŜǎ2 ƻƴ ŜƳƛǎǎƛƻƴǎ 
ƛƴǾŜƴǘƻǊȅ ǊŜǇƻǊǝƴƎΣ ǘƘŜǊŜ ŀǊŜ ŀ ƴǳƳōŜǊ ƻŦ ƪƴƻǿƴ ǎƻǳǊŎŜǎ ǘƘŀǘ ŀǊŜ ŜȄŎƭǳŘŜŘ ŦǊƻƳ ǘƘŜ ƛƴǾŜƴǘƻǊȅ 
ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎΥ 

- Natural sources are not included in the national totals (although estimates of some sources 
are made). 

- The inventory refers only to primary emission sources (as per international guidelines). 
Consequently, sources such as re-suspension of particulate matter from road dust or data on 
secondary pollutants formed by atmospheric transformation of primary air pollutants (such 
as tropospheric ozone) are not included in the national totals (although estimates for some 
re-suspension terms are made). 

- Cruise emissions from civil and international aviation journeys are not included in the national 
totals. 

- 9ǎǘƛƳŀǘŜǎ ƻŦ άLƴǘŜǊƴŀǘƛƻƴŀƭέ ŜƳƛǎǎƛƻƴǎ ǎǳŎƘ ŀǎ ŦǊƻƳ ǎƘƛǇǇƛƴƎ ŀǊŜ ƳŀŘŜ ŀƴŘ ǊŜǇƻǊǘŜŘ ŀǎ ƳŜƳƻ 
items (excluded from the UK national totals).  

bŀǝƻƴŀƭ ǘƻǘŀƭǎ ǊŜǇƻǊǘŜŘ ŦƻǊ ǘƘŜ ¦Y ƛƴ ǘƘŜ /[w¢!t ŀƴŘ ǘƘŜ ¦ƴƛǘŜŘ bŀǝƻƴǎ CǊŀƳŜǿƻǊƪ /ƻƴǾŜƴǝƻƴ ƻƴ 
/ƭƛƳŀǘŜ /ƘŀƴƎŜ ό¦bC///ύ ǎǳōƳƛǎǎƛƻƴǎΣ ǿƘŜǊŜ ǘƘŜǊŜ ŀǊŜ ƻǾŜǊƭŀǇǎ ƛƴ Ǉƻƭƭǳǘŀƴǘ ŎƻǾŜǊŀƎŜΣ ŘƛũŜǊ ōŜŎŀǳǎŜ 
ǘƘŜ ǎƻǳǊŎŜǎ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ ƴŀǝƻƴŀƭ ǘƻǘŀƭǎ ŘƛũŜǊ ǳƴŘŜǊ ǘƘŜ /[w¢!t3 ŀƴŘ ǘƘŜ ¦bC/// ǊŜǇƻǊǝƴƎ 
ƎǳƛŘŜƭƛƴŜǎΦ CƻǊ ŜȄŀƳǇƭŜΣ ǳƴŘŜǊ ǘƘŜ ¦bC///Σ ǘƻǘŀƭ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ŘƻƳŜǎǝŎ ŀǾƛŀǝƻƴ ŀǊŜ ƛƴŎƭǳŘŜŘΣ ŀƴŘ 
ǘƻǘŀƭ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ƛƴǘŜǊƴŀǝƻƴŀƭ ŀǾƛŀǝƻƴ ŀǊŜ ŜȄŎƭǳŘŜŘΣ ŘƛũŜǊƛƴƎ ŦǊƻƳ ǘƘŜ /[w¢!t ŘƛǎǝƴŎǝƻƴ ōŜǘǿŜŜƴ 
ŎǊǳƛǎŜ ŀƴŘ ǘŀƪŜπƻũ ŀƴŘ ƭŀƴŘƛƴƎΦ 

¢ƘŜ ¦YΩǎ ǎǳōƳƛǎǎƛƻƴ ǘŜƳǇƭŀǘŜ ǳƴŘŜǊ /[w¢!t ŀƭǎƻ ŦƻǊƳǎ ǘƘŜ Řŀǘŀ ǎŜǘ ǳǎŜŘ ŦƻǊ b9/w ǊŜǇƻǊǝƴƎΦ ¢ƘŜ 
ƘƛǎǘƻǊƛŎŀƭ ǝƳŜ ǎŜǊƛŜǎ ƻŦ ŜƳƛǎǎƛƻƴǎ Řŀǘŀ ŦǊƻƳ ǘƘŜ нлнр ƛƴǾŜƴǘƻǊȅ ǎǳōƳƛǎǎƛƻƴǎ ǳƴŘŜǊ ǘƘŜ /[w¢!t ŀƴŘ 
ǘƘŜ b9/w ŀǊŜ ƛŘŜƴǝŎŀƭΦ  

¢ƘŜ ǇǳǊǇƻǎŜ ƻŦ ǘƘƛǎ ǊŜǇƻǊǘ ƛǎ ǘƻΥ 

мΦ tǊŜǎŜƴǘ ŀƴ ƻǾŜǊǾƛŜǿ ƻŦ ǘƘŜ ƛƴǎǝǘǳǝƻƴŀƭ ŀǊǊŀƴƎŜƳŜƴǘǎ ŀƴŘ ŜƳƛǎǎƛƻƴ ƛƴǾŜƴǘƻǊȅ ŎƻƳǇƛƭŀǝƻƴ 
ǇǊƻŎŜǎǎ ƛƴ ǘƘŜ ¦YΤ 

 
2 https://www.ceip.at/reporting-instructions/reporting-programme  
3 Includes the United Kingdom (England, Scotland, Wales, Northern Ireland) and Gibraltar only 

https://www.ceip.at/reporting-instructions/reporting-programme
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нΦ tǊŜǎŜƴǘ ǘƘŜ ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ŦƻǊ ŜŀŎƘ Ǉƻƭƭǳǘŀƴǘ ǳǇ ǘƻ нлно ǿƛǘƘ ŀƴŀƭȅǎƛǎ ƻŦ ǘƘŜ ǝƳŜ ǎŜǊƛŜǎ 
ǘǊŜƴŘǎ ŦƻǊ ŜŀŎƘ ǇƻƭƭǳǘŀƴǘΤ 

оΦ 9ȄǇƭŀƛƴ ǘƘŜ ƳŜǘƘƻŘƻƭƻƎƛŜǎ ŦƻǊ ƪŜȅ Ǉƻƭƭǳǘŀƴǘǎ ŀƴŘ ƪŜȅ ǎŜŎǘƻǊǎ ǳǎŜŘ ǘƻ ŎƻƳǇƛƭŜ ǘƘŜ ƛƴǾŜƴǘƻǊƛŜǎΣ 
ƛƴŎƭǳŘƛƴƎ ŀ ōǊƛŜŦ ǎǳƳƳŀǊȅ ƻŦ ŜǎǝƳŀǘŜǎ ŦƻǊ ŦǳǘǳǊŜ ǇǊƻƧŜŎǝƻƴǎΤ 

пΦ tǊƻǾƛŘŜ ƻǘƘŜǊ ǎǳǇǇƻǊǝƴƎ ƛƴŦƻǊƳŀǝƻƴ ǇŜǊǝƴŜƴǘ ǘƻ ǘƘŜ b9/w ŀƴŘ /[w¢!t Řŀǘŀ ǎǳōƳƛǎǎƛƻƴǎΦ 

 
LƴŦƻǊƳŀǝƻƴ ŎƻƴǘŀƛƴŜŘ ƛƴ ǘƘƛǎ ǊŜǇƻǊǘ ƛǎ ŘŜǊƛǾŜŘ ŦǊƻƳ ǘƘŜ ¦Y bŀǝƻƴŀƭ !ǘƳƻǎǇƘŜǊƛŎ 9Ƴƛǎǎƛƻƴǎ LƴǾŜƴǘƻǊȅ 
όb!9Lύ ǇǊƻƎǊŀƳƳŜΣ ǿƘƛŎƘ ƛƴŎƭǳŘŜǎ ǘƘŜ ¦Y DǊŜŜƴƘƻǳǎŜ Dŀǎ LƴǾŜƴǘƻǊȅΣ ǳǎŜŘ ŦƻǊ ǊŜǇƻǊǝƴƎ ǘƻ ǘƘŜ 
¦bC///Φ ¢ƘŜ ŎƻƳǇƛƭŀǝƻƴ ƻŦ ǘƘŜ ƛƴǾŜƴǘƻǊƛŜǎ ŦƻǊ ǘƘŜ Ǉƻƭƭǳǘŀƴǘǎ ǊŜǇƻǊǘŜŘ ǳƴŘŜǊ ǘƘŜ b9/wΣ ǘƘŜ /[w¢!t 
ŀƴŘ ǘƘŜ ¦bC/// ŀǊŜ ǎǘǊƻƴƎƭȅ ƭƛƴƪŜŘ ŀƴŘ ǎƘŀǊŜ Ƴŀƴȅ ŎƻƳƳƻƴ Řŀǘŀ ǎƻǳǊŎŜǎΣ Řŀǘŀ ƳŀƴŀƎŜƳŜƴǘΣ Řŀǘŀ 
ŀƴŀƭȅǎƛǎΣ v!κv/ ŀƴŘ ǊŜǇƻǊǝƴƎ ǇǊƻŎŜŘǳǊŜǎΦ ¢Ƙƛǎ ǊŜǇƻǊǘ ǎǳƳƳŀǊƛǎŜǎ ǘƘŜ Řŀǘŀ ǎƻǳǊŎŜǎ ŀƴŘ ŜƳƛǎǎƛƻƴ 
ŜǎǝƳŀǝƻƴ ƳŜǘƘƻŘƻƭƻƎƛŜǎ ǳǎŜŘ ǘƻ ŎƻƳǇƛƭŜ ǘƘŜ ƛƴǾŜƴǘƻǊƛŜǎ ŦƻǊ ŜŀŎƘ Ǉƻƭƭǳǘŀƴǘ ŎƻǾŜǊŜŘ ōȅ ǘƘŜ b9/w ŀƴŘ 
/[w¢!t ǎǳōƳƛǎǎƛƻƴΦ ¢ƘŜ ƭŀǘŜǎǘ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ǳǎŜŘ ǘƻ ŎƻƳǇƛƭŜ ŜƳƛǎǎƛƻƴǎ ŜǎǝƳŀǘŜǎ ŀƴŘ ǘƘŜ ŜǎǝƳŀǘŜǎ 
ǘƘŜƳǎŜƭǾŜǎ ǿƛƭƭ ōŜ ƳŀŘŜ ŀǾŀƛƭŀōƭŜ ŀǘ ƘǧǇǎΥκκƴŀŜƛΦŜƴŜǊƎȅǎŜŎǳǊƛǘȅΦƎƻǾΦǳƪκŘŀǘŀκŜŦπŀƭƭ ƛƴ {ǇǊƛƴƎ нлнрΦ ¢ƘŜ 
ŎƻƳǇƭŜǘŜ нлнр ¦Y b9/w ŀƴŘ /[w¢!t ǎǳōƳƛǎǎƛƻƴ ǘŜƳǇƭŀǘŜǎ ŀǊŜ ŀǾŀƛƭŀōƭŜ ŦǊƻƳ ǘƘŜ b!9L ǿŜōǎƛǘŜ ǳƴŘŜǊ 
ƘǧǇǎΥκκƴŀŜƛΦŜƴŜǊƎȅǎŜŎǳǊƛǘȅΦƎƻǾΦǳƪκŘŀǘŀκΦ 

9Ƴƛǎǎƛƻƴ ǘǊŜƴŘǎ ŦƻǊ ƪŜȅ ǎƻǳǊŎŜ ǎŜŎǘƻǊǎ ŀǊŜ ǇǊŜǎŜƴǘŜŘ ŀƴŘ ŘƛǎŎǳǎǎŜŘ ƛƴ /ƘŀǇǘŜǊ нΣ ǿƘƛƭǎǘ ǊŜǾƛǎƛƻƴǎ ƛƴ 
ǎƻǳǊŎŜ Řŀǘŀ ƻǊ ŜǎǝƳŀǝƻƴ ƳŜǘƘƻŘƻƭƻƎȅ ŀǊŜ ǎǳƳƳŀǊƛǎŜŘ ŦƻǊ ŜŀŎƘ bCw ǎƻǳǊŎŜ ǎŜŎǘƻǊ ƛƴ ǘƘŜ ǊŜǎǇŜŎǝǾŜ 
ŎƘŀǇǘŜǊǎΦ ¢ƘŜ b!9L ƛǎ ǎǳōƧŜŎǘ ǘƻ ƳŜǘƘƻŘƻƭƻƎȅ ǊŜǾƛǎƛƻƴǎ ƻƴ ŀƴ ŀƴƴǳŀƭ ōŀǎƛǎ ǿƛǘƘ ǘƘŜ ŀƛƳ ƻŦ ƛƳǇǊƻǾƛƴƎ 
ƻǾŜǊŀƭƭ ŎƻƳǇƭŜǘŜƴŜǎǎ ŀƴŘ ŀŎŎǳǊŀŎȅ ƻŦ ǘƘŜ ƛƴǾŜƴǘƻǊȅΦ {ƻƳŜ ƻŦ ǘƘŜ ǇƭŀƴƴŜŘ ƛƳǇǊƻǾŜƳŜƴǘǎ ǘƘŀǘ ǿŜǊŜ 
ƻǳǘƭƛƴŜŘ ǿƛǘƘƛƴ ǘƘŜ ǇǊŜǾƛƻǳǎ LƴŦƻǊƳŀǝǾŜ LƴǾŜƴǘƻǊȅ wŜǇƻǊǘ όмффл ǘƻ нлннύ ƘŀǾŜ ōŜŜƴ ŀŘŘǊŜǎǎŜŘ ƛƴ ǘƘƛǎ 
ǎǳōƳƛǎǎƛƻƴΦ tƭŀƴƴŜŘ ƛƳǇǊƻǾŜƳŜƴǘǎ ŦƻǊ ŦǳǘǳǊŜ ƴŀǝƻƴŀƭ ƛƴǾŜƴǘƻǊȅ ŎƻƳǇƛƭŀǝƻƴ ŎȅŎƭŜǎ ŀǊŜ ŘƛǎŎǳǎǎŜŘ ŀǘ 
ǘƘŜ ŜƴŘ ƻŦ ŜŀŎƘ ŎƘŀǇǘŜǊ ƻƴ ŜŀŎƘ bCw ǎƻǳǊŎŜ ǎŜŎǘƻǊΦ  

Recalculations 

¢ŀōƭŜ 9{Φлπн ŎƻƳǇŀǊŜǎ ƻǾŜǊŀƭƭ ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ŦƻǊ ŜŀŎƘ Ǉƻƭƭǳǘŀƴǘ ōŜǘǿŜŜƴ ǘƘŜ нлнп όǇǊŜǾƛƻǳǎύ ŀƴŘ 
нлнр όŎǳǊǊŜƴǘύ ǎǳōƳƛǎǎƛƻƴǎΦ ¢ƘŜ ǘŀōƭŜ ǎǳƳƳŀǊƛǎŜǎ ŀƴŘ ŜȄǇƭŀƛƴǎ ŘƛũŜǊŜƴŎŜǎ ƛƴ ŜƳƛǎǎƛƻƴǎ ŦƻǊ ǘƘŜ 
ŎŀƭŜƴŘŀǊ ȅŜŀǊ нлнн ōŜǘǿŜŜƴ ǘƘŜ ǘǿƻ ǎǳōƳƛǎǎƛƻƴǎ ǘƘŀǘ ŀǊŜ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ƳŜǘƘƻŘƻƭƻƎƛŎŀƭ 
ƛƳǇǊƻǾŜƳŜƴǘǎ ƻǊ ǎƻǳǊŎŜ Řŀǘŀ ǊŜǾƛǎƛƻƴǎΦ 

https://naei.energysecurity.gov.uk/data/ef-all
https://naei.energysecurity.gov.uk/data/
https://naei.energysecurity.gov.uk/reports/uk-informative-inventory-report-1990-2022
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¢ŀōƭŜ 9{Φлπн ¦Y LƴǾŜƴǘƻǊȅ wŜŎŀƭŎǳƭŀǝƻƴǎΣ ŎƻƳǇŀǊƛƴƎ ŜƳƛǎǎƛƻƴǎ Řŀǘŀ ŦƻǊ ŎŀƭŜƴŘŀǊ ȅŜŀǊ нлнн ōŜǘǿŜŜƴ ǘƘŜ нлнп ŀƴŘ нлнр /[w¢!tκb9/w {ǳōƳƛǎǎƛƻƴǎΦ ό±ŀƭǳŜǎ 
ƘŀǾŜ ōŜŜƴ ǊƻǳƴŘŜŘύΦ  

tƻƭƭǳǘŀƴǘ 

нлнп 
{ǳōƳƛǎǎƛƻƴ 

нлнр {ǳōƳƛǎǎƛƻƴ 
¦ƴƛǘǎ 

҈ /ƘŀƴƎŜ ƛƴ 
нлнн ǾŀƭǳŜǎ 

wŜŀǎƻƴ ŦƻǊ /ƘŀƴƎŜ 

нлнн нлнн нлно 

bh· споΦо  сотΦр  слмΦф  ƪǘ πлΦф҈ 

¢ƘŜ нлнн ǊŜǾƛǎƛƻƴǎ ŀǊŜ ŘǊƛǾŜƴ ōȅ ŎƘŀƴƎŜǎ ƛƴ ǘƘŜ ŀƭƭƻŎŀǝƻƴǎ ƻŦ ǘƘŜ ŜƴŘ ǳǎŜ 
ƻŦ ƭƛǉǳƛŘ ŦǳŜƭǎ ōȅ 5¦Y9{Σ ǘƘƛǎ ǇŀǊǝŎǳƭŀǊƭȅ ŀũŜŎǘǎ ǎǘŀǝƻƴŀǊȅ ŀƎǊƛŎǳƭǘǳǊŜ 
ŎƻƳōǳǎǝƻƴ όм!пŎƛύΦ ¢ƘŜǊŜ ŀǊŜ ǊŜǾƛǎƛƻƴǎ ǘƻƻ ŘǳŜ ǘƻ ƛƳǇǊƻǾƛƴƎ ǘƘŜ Ǝŀǎ ƻƛƭ 
ǊŜŎƻƴŎƛƭƛŀǝƻƴΣ ǘƘŀǘ ƭŜŀŘ ǘƻ ŀ ǊŜŘǳŎǝƻƴ ƛƴ ǘƘŜ ǉǳŀƴǝǘȅ ƻŦ Ǝŀǎ ƻƛƭ ŀƭƭƻŎŀǘŜŘ 
ǘƻ bwaa όм!пŀƛƛΣ м!нƎǾƛƛύΦ DŜƴŜǊŀƭ 5¦Y9{ ŎƘŀƴƎŜǎ ŀƭǎƻ ƛƳǇŀŎǘ ƻǘƘŜǊ 
ƛƴŘǳǎǘǊƛŀƭ ŎƻƳōǳǎǝƻƴ όм!нƎǾƛƛƛύΦ ¢ƘŜǎŜ ŘŜŎǊŜŀǎŜǎ ŀǊŜ ƻũǎŜǘ ōȅ ŀƴ ƛƴŎǊŜŀǎŜ 
ǘƻ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǊƻŀŘ ǘǊŀƴǎǇƻǊǘ όм!оōƛύ ŘǳŜ ǘƻ ƘƛƎƘŜǊ ŘƛŜǎŜƭ ŎŀǊ όŀƴŘ 
ƭƻǿŜǊ ŜƭŜŎǘǊƛŎ ŎŀǊύ ŀŎǝǾƛǘȅ ǘƘŀƴ ǇǊŜǾƛƻǳǎƭȅ ŀǎǎǳƳŜŘΣ ŀǎ ǿŜƭƭ ŀǎ 5¦Y9{ 
ǊŜǾƛǎƛƻƴǎ ǘƻ ǘƘŜ ƳƛǎŎŜƭƭŀƴŜƻǳǎ ǎŜŎǘƻǊϥǎ ǳǎŜ ƻŦ ƴŀǘǳǊŀƭ Ǝŀǎ ŀƴŘ ƻǘƘŜǊ ŦǳŜƭǎ 

όм!пŀƛύΦ 

/h мΣнорΦт  мΣнллΦт  мΣмруΦн  ƪǘ πнΦу҈ 
wŜŎŀƭŎǳƭŀǝƻƴǎ ǇǊŜŘƻƳƛƴŀƴǘƭȅ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ ŘƻƳŜǎǝŎ ŎƻƳōǳǎǝƻƴ 

ƛƳǇǊƻǾŜƳŜƴǘǎΣ м!пōƛΦ 

ba±h/ тррΦс  тссΦп трсΦн  ƪǘ мΦп҈ 

wŜǾƛǎƛƻƴǎ ǘƻ ba±h/ǎ ŀǊŜ ŘǊƛǾŜƴ ōȅ  
ƛƴŎǊŜŀǎŜǎ ƛƴ ǎƻƭǾŜƴǘ ǳǎŜ όн5оŀύ π ƛƴŎǊŜŀǎŜ ƛƴ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ƘŀƴŘ ǎŀƴƛǝǎŜǊ 
ǳǎŜ ƛƴ ²ŀƭŜǎ ǘƻ ŎƻǾŜǊ ǘƘŜ Ŧǳƭƭ ȅŜŀǊ ōŀǎŜŘ ƻƴ ƴŜǿ ŜǾƛŘŜƴŎŜΤ ƛƴŎǊŜŀǎŜ ƛƴ 
ǿŀǎǘŜ ōǳǊƴƛƴƎ όр/нύ π ƛƴŎƻǊǇƻǊŀǝƻƴ ƻŦ ǘƘŜ 5ƻƳŜǎǝŎ .ǳǊƴƛƴƎ {ǳǊǾŜȅ 
ǊŜǎǳƭǘǎ ŦƻǊ ƻǳǘŘƻƻǊ ŦǳŜƭ ǳǎŜΤ ŦƻƻŘ ŀƴŘ ŘǊƛƴƪ όнIнύ π ƛƴŎƻǊǇƻǊŀǝƻƴ ƻŦ ƴŜǿ 

Řŀǘŀ ǊŜŎŜƛǾŜŘ ŦǊƻƳ ǘƘŜ {ŎƻǘŎƘ ²Ƙƛǎƪȅ !ǎǎƻŎƛŀǝƻƴΦ όм!пōƛύ 5ǳŜ ǘƻ ǘƘŜ 

ƛƴŎƻǊǇƻǊŀǝƻƴ ƻŦ ŎƻǳƴǘǊȅ ǎǇŜŎƛŬŎ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ƳŜŀǎǳǊŜŘ ǘƘǊƻǳƎƘ ǘƘŜ 
9Ƴƛǎǎƛƻƴ CŀŎǘƻǊǎ ŦƻǊ 5ƻƳŜǎǝŎ {ƻƭƛŘ CǳŜƭǎ ǇǊƻƎǊŀƳƳŜΣ ǇŀǊǝŎǳƭŀǊƭȅ ǊŜƭŀǝƴƎ 

ǘƻ ƛƳǇǊƻǾŜŘ ŜǾƛŘŜƴŎŜ ŦƻǊ ǎƻƭƛŘ ƳƛƴŜǊŀƭ ŦǳŜƭǎΦ 
¢Ƙƛǎ ƛǎ ƻũǎŜǘ ǎƭƛƎƘǘƭȅ ōȅ ŀ ŘŜŎǊŜŀǎŜ ƛƴ ŦǳƎƛǝǾŜ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǊŜŬƴŜǊƛŜǎ 
ŘǳŜ ǘƻ ǘƘŜ ƛƴŎƻǊǇƻǊŀǝƻƴ ƻŦ ŀƴ ƛƳǇǊƻǾŜŘ ƳŜǘƘƻŘƻƭƻƎȅ ōȅ ƻǇŜǊŀǘƻǊǎΦ 

{hн мнлΦн  мллΦм фрΦм  ƪǘ πмсΦт҈ 

¢ƘŜ ƭŀǊƎŜǎǘ ŘǊƛǾŜǊ ƻŦ ŎƘŀƴƎŜ ƛǎ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ ǘƘŜ ǳǇŘŀǘŜǎ ǘƻ ǘƘŜ 5ƻƳŜǎǝŎ 
/ƻƳōǳǎǝƻƴ aƻŘŜƭΣ ǿƛǘƘ ǘƘŜ ƛƴŎƻǊǇƻǊŀǝƻƴ ƻŦ ǘƘŜ ǎŜŎƻƴŘ 5ƻƳŜǎǝŎ 
.ǳǊƴƛƴƎ {ǳǊǾŜȅ ŀƴŘ ŀŘƻǇǝƻƴ ƻŦ ŎƻǳƴǘǊȅ ǎǇŜŎƛŬŎ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎΣ ŀǎ 
ƳŜŀǎǳǊŜŘ ǘƘǊƻǳƎƘ ǘƘŜ 9Ƴƛǎǎƛƻƴ CŀŎǘƻǊǎ ŦƻǊ 5ƻƳŜǎǝŎ {ƻƭƛŘ CǳŜƭǎ 

ǇǊƻƎǊŀƳƳŜ όм!пōƛύΦ 
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tƻƭƭǳǘŀƴǘ 

нлнп 
{ǳōƳƛǎǎƛƻƴ 

нлнр {ǳōƳƛǎǎƛƻƴ 
¦ƴƛǘǎ 

҈ /ƘŀƴƎŜ ƛƴ 
нлнн ǾŀƭǳŜǎ 

wŜŀǎƻƴ ŦƻǊ /ƘŀƴƎŜ 

нлнн нлнн нлно 

bIо нрфΦо  нсмΦф  нсрΦл  ƪǘ мΦл҈ 

¢ƘŜ ƻǾŜǊŀƭƭ ǊŜŎŀƭŎǳƭŀǝƻƴ ƛƴ нлнн ƛǎ ŘǊƛǾŜƴ ōȅ ƛƴŎǊŜŀǎŜǎ ŦǊƻƳ ǳǇŘŀǘŜǎ ǘƻ ǘƘŜ 
ǝƳŜ ǎŜǊƛŜǎ ƻŦ ǘƘŜ ŀǇǇƭƛŎŀǝƻƴ ƻŦ ƴƻƴπƳŀƴǳǊŜ ŘƛƎŜǎǘŀǘŜǎ ǘƻ ƭŀƴŘ όо5ŀнŎύ 
ŀƴŘ ǳǇŘŀǘŜǎ ǘƻ ǘƘŜ ƳŜǘƘƻŘ ŦƻǊ ŎŀƭŎǳƭŀǝƴƎ ǘƘŜ ŎǊǳŘŜ ǇǊƻǘŜƛƴ ŎƻƴǘŜƴǘ ƻŦ 
ƎǊŀȊŜŘ ƎǊŀǎǎ όо5ŀоύΤ ƻũǎŜǘ ōȅ ŘŜŎǊŜŀǎŜǎ ŘǳŜ ǘƻ ǊŜǇƭŀŎƛƴƎ ŜǎǝƳŀǘŜŘ CŀǊƳ 
.ǳǎƛƴŜǎǎ {ǳǊǾŜȅ w!¢9 Řŀǘŀ ŦƻǊ bƻǊǘƘŜǊƴ LǊŜƭŀƴŘ ǿƛǘƘ ǎǳǊǾŜȅŜŘ Řŀǘŀ όо5ŀмύΣ 
ŀ ǊŜǾƛǎŜŘ ǾŀƭǳŜ ŦƻǊ ǘƘŜ ǇǊƻǇƻǊǝƻƴ ƻŦ ƳŀƴǳǊŜ ŘƛǾŜǊǘŜŘ ǘƻ ƛƴŎƛƴŜǊŀǝƻƴ ŀƴŘ 
ŀƴŀŜǊƻōƛŎ ŘƛƎŜǎǝƻƴ όо5ŀнŀύ ŀƴŘ ǘƘŜ ƛƴŎƻǊǇƻǊŀǝƻƴ ƻŦ ŀƴ 9C ŦǊƻƳ ǘƘŜ нлно 
9a9tκ99! ƎǳƛŘŜōƻƻƪ ŦƻǊ ǿƻƻŘ ōǳǊƴƛƴƎ όм!пōƛύΣ ǊŜǇƭŀŎƛƴƎ ŀ ƳƻǊŜ 

ǳƴŎŜǊǘŀƛƴ ŦŀŎǘƻǊ ōŀǎŜŘ ƻƴ ¦{9t! ƛƴŦƻǊƳŀǝƻƴΦ 

¢{t номΦу  нонΦл  нлуΦф  ƪǘ лΦм҈ 
wŜŎŀƭŎǳƭŀǝƻƴǎ ŀǊŜ ǇǊŜŘƻƳƛƴŀƴǘƭȅ ŘǳŜ ǘƻ ǘƘŜ ƛƳǇƭŜƳŜƴǘŀǝƻƴ ƻŦ ŘƻƳŜǎǝŎ 

ŎƻƳōǳǎǝƻƴ ƛƳǇǊƻǾŜƳŜƴǘǎΣ м!пōƛΦ 

taмл мнсΦт  мннΦс  ммнΦр  ƪǘ πоΦн҈ 

¢ƘŜ ƻǾŜǊŀƭƭ ǊŜŎŀƭŎǳƭŀǝƻƴ ƛƴ нлнн ƛǎ ŘǊƛǾŜƴ ōȅ ŀ ǊŜŘǳŎǝƻƴ ƛƴ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ 
ǎŜŎǘƻǊ м!пōƛ όwŜǎƛŘŜƴǝŀƭ {ǘŀǝƻƴŀǊȅ ŎƻƳōǳǎǝƻƴύ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ 

ƛƴŎƻǊǇƻǊŀǝƴƎ ƴŜǿ ŎƻǳƴǘǊȅ ǎǇŜŎƛŬŎ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ōŀǎŜŘ ƻƴ ǘƘŜ 9Ƴƛǎǎƛƻƴ 
CŀŎǘƻǊǎ ŦƻǊ 5ƻƳŜǎǝŎ {ƻƭƛŘ CǳŜƭǎ ǇǊƻƧŜŎǘΣ ŀƴŘ ƛƳǇǊƻǾŜŘ ŜǾƛŘŜƴŎŜ ƻƴ ǘƘŜ 
ōŜƘŀǾƛƻǳǊǎ ŀǊƻǳƴŘ ōǳǊƴƛƴƎ ŦǊƻƳ ǘƘŜ ǎŜŎƻƴŘ ōǳǊƴƛƴƎ ǎǳǊǾŜȅΦ ¢Ƙƛǎ ƛǎ ƻũǎŜǘ 
ōȅ ŀƴ ƛƴŎǊŜŀǎŜ ƛƴ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘŜ ƛƴŎƻǊǇƻǊŀǝƻƴ ƻŦ ǘƘŜ ƻǳǘŘƻƻǊ ǿƻƻŘ 
ōǳǊƴƛƴƎ ƛƳǇǊƻǾŜƳŜƴǘ ǘƘŀǘ ǳǝƭƛǎŜǎ ŜǾƛŘŜƴŎŜ ŦǊƻƳ ǘƘŜ ǘǿƻ ōǳǊƴƛƴƎ ǎǳǊǾŜȅǎ 

ǘƻ ŘŀǘŜΦ 

taнΦр спΦф  рфΦс  ррΦф  ƪǘ πуΦн҈ 

¢ƘŜ ƻǾŜǊŀƭƭ ǊŜŎŀƭŎǳƭŀǝƻƴ ƛƴ нлнн ƛǎ ŘǊƛǾŜƴ ōȅ ŀ ǊŜŘǳŎǝƻƴ ƛƴ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ 
ǎŜŎǘƻǊ м!пōƛ όwŜǎƛŘŜƴǝŀƭ {ǘŀǝƻƴŀǊȅ ŎƻƳōǳǎǝƻƴύ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ 

ƛƴŎƻǊǇƻǊŀǝƴƎ ƴŜǿ ŎƻǳƴǘǊȅ ǎǇŜŎƛŬŎ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ōŀǎŜŘ ƻƴ ǘƘŜ 9Ƴƛǎǎƛƻƴ 
CŀŎǘƻǊǎ ŦƻǊ 5ƻƳŜǎǝŎ {ƻƭƛŘ CǳŜƭǎ ǇǊƻƧŜŎǘΣ ŀƴŘ ƛƳǇǊƻǾŜŘ ŜǾƛŘŜƴŎŜ ƻƴ ǘƘŜ 
ōŜƘŀǾƛƻǳǊǎ ŀǊƻǳƴŘ ōǳǊƴƛƴƎ ŦǊƻƳ ǘƘŜ ǎŜŎƻƴŘ ōǳǊƴƛƴƎ ǎǳǊǾŜȅΦ ¢Ƙƛǎ ƛǎ ƻũǎŜǘ 
ōȅ ŀƴ ƛƴŎǊŜŀǎŜ ƛƴ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘŜ ƛƴŎƻǊǇƻǊŀǝƻƴ ƻŦ ǘƘŜ ƻǳǘŘƻƻǊ ǿƻƻŘ 
ōǳǊƴƛƴƎ ƛƳǇǊƻǾŜƳŜƴǘ ǘƘŀǘ ǳǝƭƛǎŜǎ ŜǾƛŘŜƴŎŜ ŦǊƻƳ ǘƘŜ ǘǿƻ ōǳǊƴƛƴƎ ǎǳǊǾŜȅǎ 

ǘƻ ŘŀǘŜΦ 

.ƭŀŎƪ /ŀǊōƻƴ ммΦф  ммΦм  млΦт  ƪǘ πтΦо҈ 

wŜŎŀƭŎǳƭŀǝƻƴǎ ŀǊŜ ŘǊƛǾŜƴ ōȅ ƛƳǇǊƻǾŜƳŜƴǘǎ ǘƻ ƻǳǘŘƻƻǊ ōǳǊƴƛƴƎΣ ǿƘƛŎƘ 
ǊŜǎǳƭǘŜŘ ƛƴ ŀ ŘƛǎŀƎƎǊŜƎŀǝƻƴ ƻŦ ǎƻǳǊŎŜ ŀƴŘ ŀŎǝǾƛǘȅΣ ŀƭƭƻǿƛƴƎ ǘƘŜ ŀǇǇƭƛŎŀǝƻƴ 
ƻŦ ƳƻǊŜ ŀǇǇǊƻǇǊƛŀǘŜ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎΣ ƭŜŀŘƛƴƎ ǘƻ ŀ ŘŜŎǊŜŀǎŜ ƛƴ р/н 
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tƻƭƭǳǘŀƴǘ 

нлнп 
{ǳōƳƛǎǎƛƻƴ 

нлнр {ǳōƳƛǎǎƛƻƴ 
¦ƴƛǘǎ 

҈ /ƘŀƴƎŜ ƛƴ 
нлнн ǾŀƭǳŜǎ 

wŜŀǎƻƴ ŦƻǊ /ƘŀƴƎŜ 

нлнн нлнн нлно 

ŜƳƛǎǎƛƻƴǎΣ ŎƻƳōƛƴŜŘ ǿƛǘƘ ǊŜǾƛǎƛƻƴǎ ǘƻ ǘƘŜ ŘƻƳŜǎǝŎ ŎƻƳōǳǎǝƻƴ ǎŜŎǘƻǊ 
όм!пōƛύΦ  

tō мптΦл  мпмΦп  мнсΦр  ǘƻƴƴŜǎ πоΦу҈ 

aƻǎǘ ǎƛƎƴƛŬŎŀƴǘ ǊŜǾƛǎƛƻƴ ƛǎ ŦǊƻƳ ǘƘŜ ǳǇŘŀǘŜǎ ǘƻ ǘƘŜ ŘƻƳŜǎǝŎ ŎƻƳōǳǎǝƻƴ 
ƳƻŘŜƭ όм!пōƛύΣ ǊŜǎǳƭǝƴƎ ƛƴ ŀ ǊŜǾƛǎƛƻƴ ǘƻ ǘƘŜ ǝƳŜ ǎŜǊƛŜǎΣ ŀƴŘ ƛƴ нлннΣ ŀ 

ŘŜŎǊŜŀǎŜ ƛƴ tō ŜƳƛǎǎƛƻƴǎΦ  

/Ř рΦм  рΦм  пΦт  ǘƻƴƴŜǎ πмΦн҈ 
Recalculations following biomass reallocations to other sectors following 
GHGI improvement programme, and reallocation of auto generator fuel 
use.  

IƎ оΦпф  оΦро  оΦол  ǘƻƴƴŜǎ мΦм҈ 

wŜŎŀƭŎǳƭŀǝƻƴǎ Ƴƻǎǘƭȅ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ ƴŜǿ 9Cǎ ŀŘŘŜŘ ŦƻǊ ǾŀǊƛƻǳǎ ƘŜŀǾȅ 
ƳŜǘŀƭǎ ŀƊŜǊ ōŜƛƴƎ ƛŘŜƴǝŬŜŘ ŀǎ ŀ ƎŀǇ ŦƻƭƭƻǿƛƴƎ ŎƻƳǇƭŜǘŜƴŜǎǎ ŀƴŀƭȅǎƛǎΣ 
ǘƻƎŜǘƘŜǊ ǿƛǘƘ ǘƘŜ b!9L ōŜƛƴƎ ǳǇŘŀǝƴƎ ǘƻ ǘƘŜ 9a9tκ99! DǳƛŘŜōƻƻƪ 

όнлноύΦ 

!ǎ моΦф  мпΦл  моΦт  ǘƻƴƴŜǎ мΦм҈ 
wŜŎŀƭŎǳƭŀǝƻƴǎ Ƴƻǎǘƭȅ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ ƛƴŎƻǊǇƻǊŀǝƴƎ ǘƘŜ ƴŜǿŜǎǘ ŘƻƳŜǎǝŎ 

ōǳǊƴƛƴƎ ǎǳǊǾŜȅ όŘƻƳŜǎǝŎ ōǳǊƴƛƴƎ ƛƳǇǊƻǾŜƳŜƴǘύΦ 

/Ǌ рмΦл  рлΦу  рлΦл  ǘƻƴƴŜǎ πлΦо҈ 
wŜŎŀƭŎǳƭŀǝƻƴǎ ŦǊƻƳ ǘƘŜ ƛƳǇƭŜƳŜƴǘŀǝƻƴ ƻŦ ŘƻƳŜǎǝŎ ŎƻƳōǳǎǝƻƴ 
ƛƳǇǊƻǾŜƳŜƴǘǎ όм!пōƛύ ŀƴŘ ōƛƻƳŀǎǎ ƛƳǇǊƻǾŜƳŜƴǘǎ όм!мŀύΦ  

/ǳ тмнΦс  тлоΦф  сфуΦф  ǘƻƴƴŜǎ πмΦн҈ 

wŜŎŀƭŎǳƭŀǝƻƴǎ ǇǊŜŘƻƳƛƴŀƴǘƭȅ ŘǳŜ ǘƻ ŀŘƻǇǝƻƴ ƻŦ ƭƻǿŜǊ 9Cǎ ŦƻǊ ōǊŀƪŜ ǿŜŀǊ 
ŦǊƻƳ ǘƘŜ ƭŀǘŜǎǘ ƎǳƛŘŜōƻƻƪ ŀǎ ǿŜƭƭ ŀǎ ǊŜǾƛǎƛƻƴ ǘƻ ǳǊōŀƴ ōǳǎ ŀŎǝǾƛǘȅ 

όм!оōǾƛύΦ 

bƛ млоΦр  ууΦт  утΦл  ǘƻƴƴŜǎ πмпΦо҈ 
wŜŎŀƭŎǳƭŀǝƻƴǎ Ƴƻǎǘƭȅ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ ƛƴŎƻǊǇƻǊŀǝƴƎ ǘƘŜ ŘƻƳŜǎǝŎ ōǳǊƴƛƴƎ 
ƛƳǇǊƻǾŜƳŜƴǘ όм!пōƛύΣ ŀƴŘ ǊŜǾƛǎƛƻƴǎ ǘƻ ƴŀǘǳǊŀƭ Ǝŀǎ ǳǎŜ ƛƴ 5¦Y9{Φ 

{Ŝ тΦф  тΦу  фΦо  ǘƻƴƴŜǎ πлΦф҈ 

wŜŎŀƭŎǳƭŀǝƻƴǎ ƛƴŎƭǳŘŜ ǘƘŜ ƛƳǇƭŜƳŜƴǘŀǝƻƴ ƻŦ ǘƘŜ ōƛƻƳŀǎǎ ƛƳǇǊƻǾŜƳŜƴǘΣ 
ŀƴŘ ǊŜŀƭƭƻŎŀǝƻƴ ƻŦ ŀǳǘƻ ƎŜƴŜǊŀǘƻǊ ŦǳŜƭ ǳǎŜΦ ¢ƘŜǎŜ ƭŜŀŘ ǘƻ ƭŀǊƎŜƭȅ ǎŜŎǘƻǊŀƭ 

ƭŜǾŜƭ ǊŜǾƛǎƛƻƴǎ ŀƴŘ ǘƘŜ ƛƳǇŀŎǘ ƻƴ ǘƘŜ ƴŀǝƻƴŀƭ ǘƻǘŀƭ ƛǎ ǎƳŀƭƭΦ  

½ƴ рорΦт  рнтΦп  рнтΦм  ǘƻƴƴŜǎ πмΦр҈ 
wŜŎŀƭŎǳƭŀǝƻƴǎ ƛƴŎƭǳŘŜ ǘƘŜ ƛƳǇƭŜƳŜƴǘŀǝƻƴ ƻŦ ǘƘŜ ōƛƻƳŀǎǎ ƛƳǇǊƻǾŜƳŜƴǘΣ 
ŀƴŘ ǊŜŀƭƭƻŎŀǝƻƴ ƻŦ ŀǳǘƻ ƎŜƴŜǊŀǘƻǊ ŦǳŜƭ ǳǎŜΦ ¢ƘŜǎŜ ƭŜŀŘ ǘƻ ƭŀǊƎŜƭȅ ǎŜŎǘƻǊŀƭ 

ƭŜǾŜƭ ǊŜǾƛǎƛƻƴǎ ŀƴŘ ǘƘŜ ƛƳǇŀŎǘ ƻƴ ǘƘŜ ƴŀǝƻƴŀƭ ǘƻǘŀƭ ƛǎ ǎƳŀƭƭΦ 

t/.ǎ офсΦф  орсΦт  омтΦф  ƪƎ πмлΦм҈ 

wŜŎŀƭŎǳƭŀǝƻƴǎ Ƴƻǎǘƭȅ ŘǳŜ ǘƻ ƛƳǇǊƻǾŜƳŜƴǘǎ ǘƻ ƻǳǘŘƻƻǊ ōǳǊƴƛƴƎ όр/нύΣ ŀƴŘ 
ǊŜŘǳŎǝƻƴ ƛƴ ŀŎǝǾƛǘȅ ŦƻƭƭƻǿƛƴƎ ǳǇŘŀǘŜŘ Řŀǘŀ ƻƴ ŎŀǇŀŎƛǘƻǊǎ ŀƴŘ 

ǘǊŀƴǎŦƻǊƳŜǊǎ όнYύΦ  
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tƻƭƭǳǘŀƴǘ 

нлнп 
{ǳōƳƛǎǎƛƻƴ 

нлнр {ǳōƳƛǎǎƛƻƴ 
¦ƴƛǘǎ 

҈ /ƘŀƴƎŜ ƛƴ 
нлнн ǾŀƭǳŜǎ 

wŜŀǎƻƴ ŦƻǊ /ƘŀƴƎŜ 

нлнн нлнн нлно 

t/55κt/5C 
όŘƛƻȄƛƴǎ 
κŦǳǊŀƴǎύ 

момΦо  ммрΦс  мллΦр  
ƎǊŀƳǎ 
¢9v 

πммΦф҈ 
wŜŎŀƭŎǳƭŀǝƻƴǎ Ƴƻǎǘƭȅ ŘǳŜ ǘƻ ƛƳǇǊƻǾŜƳŜƴǘǎ ǘƻ ƻǳǘŘƻƻǊ ōǳǊƴƛƴƎ όр/нύΣ ŀƴŘ  
ǘƘŜ ƛƳǇƭŜƳŜƴǘŀǝƻƴ ƻŦ ǘƘŜ ōƛƻƳŀǎǎ ƛƳǇǊƻǾŜƳŜƴǘ ǿƛǘƘ ŘƛǎŀƎƎǊŜƎŀǝƻƴ ƻŦ 
a{² ŎƻƳōǳǎǝƻƴ ƛƴǘƻ ōƛƻƳŀǎǎ ŀƴŘ ƴƻƴπōƛƻƳŀǎǎ ŦǊŀŎǝƻƴǎ όм!нƎǾƛƛƛύ Φ  

.ŜƴȊƻόŀύπ
tȅǊŜƴŜ 

тΦл  рΦр  рΦп  ǘƻƴƴŜǎ πнмΦф҈ 
wŜŎŀƭŎǳƭŀǝƻƴǎ Ƴƻǎǘƭȅ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ ƛƴŎƻǊǇƻǊŀǝƴƎ ǘƘŜ ŘƻƳŜǎǝŎ ōǳǊƴƛƴƎ 
ƛƳǇǊƻǾŜƳŜƴǘ όм!пōƛύΣ ŀƴŘ ǊŜǾƛǎƛƻƴǎ ǘƻ ƴŀǘǳǊŀƭ Ǝŀǎ ǳǎŜ ƛƴ 5¦Y9{Φ 

.ŜƴȊƻόōύπ
CƭǳƻǊŀƴǘƘŜƴŜ 

уΦр  рΦо  рΦл  ǘƻƴƴŜǎ πотΦт҈ 
wŜŎŀƭŎǳƭŀǝƻƴǎ Ƴƻǎǘƭȅ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ ƛƴŎƻǊǇƻǊŀǝƴƎ ǘƘŜ ŘƻƳŜǎǝŎ ōǳǊƴƛƴƎ 
ƛƳǇǊƻǾŜƳŜƴǘ όм!пōƛύΣ ŀƴŘ ǊŜǾƛǎƛƻƴǎ ǘƻ ƴŀǘǳǊŀƭ Ǝŀǎ ǳǎŜ ƛƴ 5¦Y9{Φ 

.ŜƴȊƻόƪύπ
CƭǳƻǊŀƴǘƘŜƴŜ 

пΦн  оΦл  нΦф  ǘƻƴƴŜǎ πнуΦс҈ 
wŜŎŀƭŎǳƭŀǝƻƴǎ Ƴƻǎǘƭȅ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ ƛƴŎƻǊǇƻǊŀǝƴƎ ǘƘŜ ŘƻƳŜǎǝŎ ōǳǊƴƛƴƎ 
ƛƳǇǊƻǾŜƳŜƴǘ όм!пōƛύΣ ŀƴŘ ǊŜǾƛǎƛƻƴǎ ǘƻ ƴŀǘǳǊŀƭ Ǝŀǎ ǳǎŜ ƛƴ 5¦Y9{Φ 

LƴŘŜƴƻ όмΣнΣоπ
ŎŘύ tȅǊŜƴŜ 

оΦу  пΦт  пΦт  ǘƻƴƴŜǎ нрΦн҈ 
wŜŎŀƭŎǳƭŀǝƻƴǎ Ƴƻǎǘƭȅ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ ƛƴŎƻǊǇƻǊŀǝƴƎ ǘƘŜ ŘƻƳŜǎǝŎ ōǳǊƴƛƴƎ 
ƛƳǇǊƻǾŜƳŜƴǘ όм!пōƛύΣ ŀƴŘ ǊŜǾƛǎƛƻƴǎ ǘƻ ƴŀǘǳǊŀƭ Ǝŀǎ ǳǎŜ ƛƴ 5¦Y9{Φ 

I/. оуΦт  нуΦл  олΦл  ƪƎ πнтΦс҈ 

wŜŎŀƭŎǳƭŀǝƻƴ Ƴƻǎǘƭȅ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ ǊŜǾƛǎƛƴƎ ǘƘŜ ǾŀƭǳŜ ŦƻǊ ǇŜǎǝŎƛŘŜ ǳǎŜ ƻŦ 
ŎƘƭƻǊƻǘƘŀƭƻƴƛƭΣ ǘƻ ȊŜǊƻ ŦǊƻƳ нлнм ŦƻƭƭƻǿƛƴƎ ŀ ōŀƴ ƻƴ ƛǘǎ ǳǎŜ ŦǊƻƳ aŀȅ 

нлнлΦ 
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Reporting Emissions 

! ǎǳƳƳŀǊȅ ƻŦ ǘƘŜ ǎǘŀǘǳǘƻǊȅ ǊŜǇƻǊǝƴƎ ǊŜǉǳƛǊŜƳŜƴǘǎΣ ǘƘŜƛǊ ǝƳŜǎŎŀƭŜǎΣ ŀƴŘ ǘƘŜ ¦Y ǇǊƻǾƛǎƛƻƴΣ ƛǎ ƛƴŎƭǳŘŜŘ 
ƛƴ ¢ŀōƭŜ 9{Φлπо ōŜƭƻǿΦ 

¢ŀōƭŜ 9{Φлπо {ǳƳƳŀǊȅ ƻŦ ǎǘŀǘǳǘƻǊȅ ǊŜǇƻǊǝƴƎ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ŜǎǝƳŀǝƴƎ ŀƴŘ ǊŜǇƻǊǝƴƎ ŜƳƛǎǎƛƻƴǎ 
ǳƴŘŜǊ ǘƘŜ /[w¢!t ŀƴŘ ǘƘŜ b9/w 

DǊƻǳǇ tƻƭƭǳǘŀƴǘ 
wŜǉǳƛǊŜŘ ǊŜǇƻǊǝƴƎ 
ȅŜŀǊǎ ǎǘŀǊǝƴƎ ƛƴ нлмт 

wŜǉǳƛǊŜŘ ƛƴ ǘƘŜ нлнр ¦Y 
ǎǳōƳƛǎǎƛƻƴ 

IƛǎǘƻǊƛŎ 9Ƴƛǎǎƛƻƴǎ 
ό!ƴƴŜȄ Lύ 

{hнΣ bh·Σ bIоΣ 
ba±h/ǎΣ /hΣ taмлΣ 
taнΦрΣ IŜŀǾȅ aŜǘŀƭǎΣ 

thtǎ 

9ǾŜǊȅ ȅŜŀǊ wŜǉǳƛǊŜŘ π wŜǇƻǊǘŜŘ4 

LƴŦƻǊƳŀǝǾŜ 
LƴǾŜƴǘƻǊȅ wŜǇƻǊǘ 

{hнΣ bh·Σ bIоΣ 
ba±h/ǎΣ /hΣ taмлΣ 
taнΦрΣ IŜŀǾȅ aŜǘŀƭǎΣ 

thtǎ 

9ǾŜǊȅ ȅŜŀǊ wŜǉǳƛǊŜŘ π wŜǇƻǊǘŜŘ 

!ŘƧǳǎǘƳŜƴǘ 
ό!ƴƴŜȄ LL!ύ 

bIо 
9ǾŜǊȅ ȅŜŀǊΣ ŘŜǇŜƴŘƛƴƎ 
ƻƴ ŎƻƳǇƭƛŀƴŎŜ ǎǘŀǘǳǎ 

wŜǉǳƛǊŜŘ π wŜǇƻǊǘŜŘ 

tǊƻƧŜŎǘŜŘ ŜƳƛǎǎƛƻƴǎ 
ό!ƴƴŜȄ L±ύ 

{hнΣ bh·Σ bIоΣ 
ba±h/ǎΣ taнΦрΣ ./ 
όǾƻƭǳƴǘŀǊȅύ 

 
b9/wΥ ǊŜǇƻǊǘ ŜǾŜǊȅ 
ǘǿƻ ȅŜŀǊǎ ŦǊƻƳ нлмт 
ƻƴǿŀǊŘǎΣ ŦƻǊ ȅŜŀǊǎ 
нлнлΣ нлнрΣ нлолΣ 
όнлпл ŀƴŘ нлрл ƛŦ 
ŀǾŀƛƭŀōƭŜύ 

 
/[w¢!tΥ ǊŜǇƻǊǘ ŜǾŜǊȅ 
ŦƻǳǊ ȅŜŀǊǎ ŦǊƻƳ нлмр 
ƻƴǿŀǊŘǎΣ ŦƻǊ ȅŜŀǊǎ 
нлнлΣ нлнрΣ нлолΣ 
όнлпл ŀƴŘ нлрл ƛŦ 
ŀǾŀƛƭŀōƭŜύ 

wŜǉǳƛǊŜŘ π wŜǇƻǊǘŜŘ 

DǊƛŘŘŜŘ Řŀǘŀ ƛƴ ǘƘŜ 
ƴŜǿ 9a9t ƎǊƛŘ όлΦмϲ 
Ҏ лΦмϲ ƭƻƴƎπƭŀǘύ 
ό!ƴƴŜȄ ±ύ 

{hнΣ bh·Σ bIоΣ 
ba±h/ǎΣ /hΣ taмлΣ 
taнΦрΣ tōΣ /ŘΣ IƎΣ 

t/55κt/5CǎΣ t!IǎΣ 
I/.Σ t/.ǎ 

9ǾŜǊȅ ŦƻǳǊ ȅŜŀǊǎ ŦƻǊ 
ǊŜǇƻǊǝƴƎ ȅŜŀǊ Ƴƛƴǳǎ н 
ό·πнύ ŀǎ ŦǊƻƳ нлмт 

wŜǉǳƛǊŜŘ ς wŜǇƻǊǘŜŘ5Σ6 

9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ ƭŀǊƎŜπ
Ǉƻƛƴǘ ǎƻǳǊŎŜǎ ό[t{ύ 
ό!ƴƴŜȄ ±Lύ 

{hнΣ bh·Σ bIоΣ 
ba±h/ǎΣ /hΣ taмлΣ 
taнΦрΣ tōΣ /ŘΣ IƎΣ 

t/55κt/5CǎΣ t!IǎΣ 
I/.Σ t/.ǎ 

9ǾŜǊȅ ŦƻǳǊ ȅŜŀǊǎ ŦƻǊ 
ǊŜǇƻǊǝƴƎ ȅŜŀǊ Ƴƛƴǳǎ н 
ό·πнύ ŀǎ ŦǊƻƳ нлмт 

wŜǉǳƛǊŜŘ ς wŜǇƻǊǘŜŘпΣр 

 
4 Submitted on 13 February and resubmitted on 13 March 2025 
5 Detailed gridded data and point source data will be available from Summer 2025, from here: https://naei.energysecurity.gov.uk/data/maps  
6 2025 is a required reporting year, and the data will be available from May 1st in line with CLRTAP requirements. 
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¢ƘŜǊŜ ŀǊŜ ǎƻƳŜ ŘƛũŜǊŜƴŎŜǎ ōŜǘǿŜŜƴ ǘƘŜ ǎŎƻǇŜ ƻŦ ŜƳƛǎǎƛƻƴǎ ǘƘŀǘ Ƴǳǎǘ ōŜ ǊŜǇƻǊǘŜŘ ŦƻǊ ŜŀŎƘ ƻŦ ǘƘŜ 
b9/wκ/[w¢!t ŀƴŘ ¦bC///Φ ¢ƘŜ ƳŀƧƻǊ ŘƛũŜǊŜƴŎŜǎ ōŜǘǿŜŜƴ ǘƘŜ ǎƻǳǊŎŜ ǎŜŎǘƻǊ ŎƻǾŜǊŀƎŜ ŀǊŜ ƘƛƎƘƭƛƎƘǘŜŘ 
ƛƴ ¢ŀōƭŜ  9{ΦлπпΣ ŀƭǘƘƻǳƎƘ ǘƘŜǊŜ ŀǊŜ ŀƭǎƻ ŘƛũŜǊŜƴŎŜǎ ƛƴ ǘƘŜ ƎŜƻƎǊŀǇƘƛŎŀƭ ŎƻǾŜǊŀƎŜ όǎŜŜ {ŜŎǝƻƴ мΦмΦпύΦ 

¢ŀōƭŜ  9{Φлπп {ŎƻǇŜ ƻŦ ¦Y 9Ƴƛǎǎƛƻƴǎ LƴǾŜƴǘƻǊȅ wŜǇƻǊǝƴƎ ǳƴŘŜǊ ǘƘŜ /[w¢!tΣ b9/w ŀƴŘ ¦bC/// 

{ŜŎǘƻǊ ŎŀǘŜƎƻǊȅ /[w¢!tκb9/w όƛƴŎƭǳŘŜŘύ ¦bC/// όƛƴŎƭǳŘŜŘύ 

5ƻƳŜǎǝŎ ŀǾƛŀǝƻƴ όŎǊǳƛǎŜύ bƻ ¸Ŝǎ 

LƴǘŜǊƴŀǝƻƴŀƭ ŀǾƛŀǝƻƴ ό[¢hύ ¸Ŝǎ bƻ 

 

Historic Emissions  

¢ŀōƭŜ 9{Φлπр ōŜƭƻǿ ǎƘƻǿǎ ǘƘŜ ŎƻƳǇŀǊƛǎƻƴ ƻŦ нлно ƴŀǝƻƴŀƭ ŜƳƛǎǎƛƻƴǎ ŦƻǊ ǘƘŜ Ǉƻƭƭǳǘŀƴǘǎ ǿƛǘƘ ǘƘŜ нлнлπ
нлнф b9/w ŀƴŘ DƻǘƘŜƴōǳǊƎ 9Ƴƛǎǎƛƻƴ wŜŘǳŎǝƻƴ /ƻƳƳƛǘƳŜƴǘǎ ŦƻǊ ǘƘŜ ¦YΦ ¢ŀōƭŜ 9{Φлπс ǎƘƻǿǎ ǘƘŜ 
ŎƻƳǇŀǊƛǎƻƴ ƻŦ нлно ƴŀǝƻƴŀƭ ŜƳƛǎǎƛƻƴǎ ǿƛǘƘ нлол b9/w ŜƳƛǎǎƛƻƴ ǊŜŘǳŎǝƻƴ ŎƻƳƳƛǘƳŜƴǘǎΦ 

¢ŀōƭŜ 9{Φлπр /ƻƳǇŀǊƛǎƻƴ ƻŦ ¦Y нлно ƴŀǝƻƴŀƭ ŜƳƛǎǎƛƻƴǎ ǿƛǘƘ нлнлπнф b9/w ŀƴŘ DƻǘƘŜƴōǳǊƎ 
9Ƴƛǎǎƛƻƴ wŜŘǳŎǝƻƴ /ƻƳƳƛǘƳŜƴǘǎ ŦƻǊ ¦Y όŜƳƛǎǎƛƻƴ ǾŀƭǳŜǎ ƘŀǾŜ ōŜŜƴ ǊƻǳƴŘŜŘύ 

Pollutant NH3
b 

NOX 

(excludes 
3B and 3D)c 

NOX 
c SO2 

NMVOCs 
(excludes 3B 

and 3D)c 
NMVOCc PM2.5 

2005 National 
Compliance Total, 

kilotonnes 
280.87 1700.81 1730.26 760.14 1143.64 1261.18 105.12 

2023 National 
Compliance Total, 

kilotonnes 
249.12 578.16 601.86 95.08 628.43 756.15 55.88 

Emission reduction 
commitment (ERC) 

8% 55% 55% 59% 32% 32% 30% 

2020 ς 2029 ceiling, 

kilotonnesa 
258.40 765.36 778.62 311.66 777.68 857.60 73.58 

Emission reduction 
achieved by 2023 

11% 66% 65% 87% 45% 40% 47% 

Progress to date 
towards 2020 ς 2029 

ERCs 
141% 120% 119% 148% 141% 125% 156% 

Emission reduction 
required to date from 

2023 onwardsd 
-9.27 -187.20 -176.76 -216.58 -149.25 -101.45 -17.70 

 ŀ ¢ƘŜ нлнлπнф ŀƴŘ нлол ŜƳƛǎǎƛƻƴ ǊŜŘǳŎǝƻƴ ŎƻƳƳƛǘƳŜƴǘ ŎŜƛƭƛƴƎǎ ƘŀǾŜ ōŜŜƴ ŎŀƭŎǳƭŀǘŜŘ ǳǎƛƴƎ ǘƘŜ нллр ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘŜ 
ŎǳǊǊŜƴǘ ƛƴǾŜƴǘƻǊȅ ǎǳōƳƛǎǎƛƻƴ ŀǎ ǘƘŜ ōŀǎŜ ȅŜŀǊΦ  

ō bIо ŜƳƛǎǎƛƻƴǎ ŀǊŜ ƛƴ ŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ ǘƘŜ нлнлπнф ŜƳƛǎǎƛƻƴ ǊŜŘǳŎǝƻƴ ŎƻƳƳƛǘƳŜƴǘ ǿƘŜƴ ŀŘƧǳǎǘƳŜƴǘǎ ƻǳǘƭƛƴŜŘ ƛƴ 

/ƘŀǇǘŜǊ млΥ !ŘƧǳǎǘƳŜƴǘ ŀǊŜ ǘŀƪŜƴ ƛƴǘƻ ŀŎŎƻǳƴǘΦ 
Ŏ ¦ƴŘŜǊ ǘƘŜ b9/wΣ ba±h/ǎ ŀƴŘ bh· ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ о. ŀƴŘ о5 ŀǊŜ ƴƻǘ ŀŎŎƻǳƴǘŜŘ ƛƴ ǘƘŜ bŀǝƻƴŀƭ ¢ƻǘŀƭ ŦƻǊ ǘƘŜ ǇǳǊǇƻǎŜ ƻŦ 
ŎƻƳǇƭȅƛƴƎ ǿƛǘƘ ǘƘŜ нлнлπнф όƻǊ нлолύ ŜƳƛǎǎƛƻƴ ǊŜŘǳŎǝƻƴ ŎƻƳƳƛǘƳŜƴǘǎΦ  
Ř! ƴŜƎŀǝǾŜ ǾŀƭǳŜ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ǘƘŜ ¦Y ƛǎ ǳƴŘŜǊ ǘƘŜ ŜƳƛǎǎƛƻƴ ǊŜŘǳŎǝƻƴ ŎƻƳƳƛǘƳŜƴǘ ōȅ ǘƘŜ ǾŀƭǳŜ ǉǳƻǘŜŘΦ 
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¢ŀōƭŜ 9{Φлπс /ƻƳǇŀǊƛǎƻƴ ƻŦ ¦Y нлно ƴŀǝƻƴŀƭ ŜƳƛǎǎƛƻƴǎ ǿƛǘƘ нлол b9/w ŜƳƛǎǎƛƻƴ ǊŜŘǳŎǝƻƴ 

ŎƻƳƳƛǘƳŜƴǘǎ ό9Ƴƛǎǎƛƻƴ ǾŀƭǳŜǎ ƘŀǾŜ ōŜŜƴ ǊƻǳƴŘŜŘύ 

Pollutant NH3
b NOX (excludes 

3B and 3D)c 
SO2 

NMVOCs 
(excludes 3B 

and 3D)c 
PM2.5 

2005 National 
Compliance 

Total, 
kilotonnes 

280.87 1700.81 760.14 1143.64 105.12 

2023 National 
Compliance 

Total, 
kilotonnes 

249.12 578.16 95.08 628.43 55.88 

Emission 
reduction 

commitment 
16% 73% 88% 39% 46% 

2030 ceiling, 
kilotonnesa 

235.93 459.22 91.22 697.62 56.76 

Emission 
reduction 

achieved by 
2023 

11% 66% 87% 45% 47% 

Progress to 
date towards 

2030 ERCs 
71% 90% 99% 116% 102% 

Emission 
reduction 

required from 
2023d 

13.2 118.95 3.86 -69.2 -0.88 

   
ŀ ¢ƘŜ нлнл ŀƴŘ нлол ŜƳƛǎǎƛƻƴ ǊŜŘǳŎǝƻƴ ŎƻƳƳƛǘƳŜƴǘ ŎŜƛƭƛƴƎǎ ƘŀǾŜ ōŜŜƴ ŎŀƭŎǳƭŀǘŜŘ ǳǎƛƴƎ ǘƘŜ нллр ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘŜ 
нлнр ƛƴǾŜƴǘƻǊȅ ǎǳōƳƛǎǎƛƻƴ ŀǎ ǘƘŜ ōŀǎŜ ȅŜŀǊΦ  
ō bIо ŜƳƛǎǎƛƻƴǎ ŀǊŜ ƛƴ ŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ ǘƘŜ нлнлπнф ŜƳƛǎǎƛƻƴ ǊŜŘǳŎǝƻƴ ŎƻƳƳƛǘƳŜƴǘ ǿƘŜƴ ŀŘƧǳǎǘƳŜƴǘǎ ƻǳǘƭƛƴŜŘ ƛƴ 
/ƘŀǇǘŜǊ млΥ !ŘƧǳǎǘƳŜƴǘ ŀǊŜ ǘŀƪŜƴ ƛƴǘƻ ŀŎŎƻǳƴǘΦ 
Ŏ ¦ƴŘŜǊ ǘƘŜ b9/wΣ ba±h/ǎ ŀƴŘ bh· ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ о. ŀƴŘ о5 ŀǊŜ ƴƻǘ ŀŎŎƻǳƴǘŜŘ ƛƴ ǘƘŜ bŀǝƻƴŀƭ ¢ƻǘŀƭ ŦƻǊ ǘƘŜ ǇǳǊǇƻǎŜ ƻŦ 
ŎƻƳǇƭȅƛƴƎ ǿƛǘƘ ǘƘŜ нлнлπнф όƻǊ нлолύ ŜƳƛǎǎƛƻƴ ǊŜŘǳŎǝƻƴ ŎƻƳƳƛǘƳŜƴǘǎΦ  
Ř ! ƴŜƎŀǝǾŜ ǾŀƭǳŜ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ǘƘŜ ¦Y ƛǎ ǳƴŘŜǊ ǘƘŜ ŜƳƛǎǎƛƻƴ ǊŜŘǳŎǝƻƴ ŎƻƳƳƛǘƳŜƴǘ ōȅ ǘƘŜ ǾŀƭǳŜ ǉǳƻǘŜŘΦ 
 

Lƴ ŀŘŘƛǝƻƴ ǘƻ ǊŜǇƻǊǝƴƎ ƘƛǎǘƻǊƛŎ !v ŜƳƛǎǎƛƻƴǎ ǳƴŘŜǊ ǘƘŜ b9/w ŀƴŘ ǘƘŜ /[w¢!tΣ ǘƘŜ b!9L ǊŜǇƻǊǘǎ DID 
ŜƳƛǎǎƛƻƴǎ ǘƻ ǘƘŜ ¦ƴƛǘŜŘ bŀǝƻƴǎ CǊŀƳŜǿƻǊƪ /ƻƴǾŜƴǝƻƴ ƻƴ /ƭƛƳŀǘŜ /ƘŀƴƎŜ ό¦bC///ύΦ ¢Ƙƛǎ ƛǎ ǘƻ 
ŎƻƳǇƭȅ ǿƛǘƘ ¦bC/// ǊŜǇƻǊǝƴƎ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀƴŘ Yȅƻǘƻ tǊƻǘƻŎƻƭ όǳǇ ǘƻ нлннύ ŀƴŘ tŀǊƛǎ !ƎǊŜŜƳŜƴǘ 
9ƴƘŀƴŎŜŘ ¢ǊŀƴǎǇŀǊŜƴŎȅ CǊŀƳŜǿƻǊƪ όŦǊƻƳ нлнрύ ŎƻƳƳƛǘƳŜƴǘǎ ƻƴ ōŜƘŀƭŦ ƻŦ ǘƘŜ ¦Y DƻǾŜǊƴƳŜƴǘΦ 
CǳǊǘƘŜǊƳƻǊŜΣ ǘƘŜ b!9L ǊŜǇƻǊǘǎ ǇǊƻƧŜŎǘŜŘ ŜƳƛǎǎƛƻƴǎ ǘƘǊƻǳƎƘ ǘƻ нлрл ŦƻǊ ǘƘŜ ŬǾŜ ƪŜȅ ǇƻƭƭǳǘŀƴǘǎΦ 

 

Adjustments 

!ƴ ŀŘƧǳǎǘƳŜƴǘ ƛǎ ǇŜǊƳƛǧŜŘ ǳƴŘŜǊ ǘƘŜ bŀǝƻƴŀƭ 9Ƴƛǎǎƛƻƴǎ /ŜƛƭƛƴƎǎ wŜƎǳƭŀǝƻƴǎ нлму ŀƴŘ ǘƘŜ нлмн 
ŀƳŜƴŘƳŜƴǘ ǘƻ ǘƘŜ DƻǘƘŜƴōǳǊƎ tǊƻǘƻŎƻƭΦ ²ƘŜǊŜ ƴƻƴπŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ ƴŀǝƻƴŀƭ ŜƳƛǎǎƛƻƴ ǊŜŘǳŎǝƻƴ 
ŎƻƳƳƛǘƳŜƴǘǎ ǿƻǳƭŘ ōŜ ŀ ŎƻƴǎŜǉǳŜƴŎŜ ƻŦ ŀǇǇƭȅƛƴƎ ƛƳǇǊƻǾŜŘ ƛƴǾŜƴǘƻǊȅ ƳŜǘƘƻŘǎ ǳǇŘŀǘŜŘ ƛƴ 
ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ƴŜǿ ǎŎƛŜƴǝŬŎ ƪƴƻǿƭŜŘƎŜ ǘƘŀǘ ǿŀǎ ƴƻǘ ŀǾŀƛƭŀōƭŜ ŀǘ ǘƘŜ ǝƳŜ ǿƘŜƴ ǘƘŜ 9w/ǎ ǿŜǊŜ 
ŀƎǊŜŜŘΤ ŎƻǳƴǘǊƛŜǎ Ŏŀƴ ǇǊŜǇŀǊŜ ŀƴ ŀŘƧǳǎǘŜŘ ƛƴǾŜƴǘƻǊȅ ǘƻ ǊŜƅŜŎǘ ǘƘƛǎΦ /ƻƳǇƭƛŀƴŎŜ ǿƛǘƘ ƴŀǝƻƴŀƭ ŜƳƛǎǎƛƻƴ 
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ǊŜŘǳŎǝƻƴ ŎƻƳƳƛǘƳŜƴǘǎ ƛǎ ǘƘŜƴ ŀǎǎŜǎǎŜŘ ōȅ ǊŜŦŜǊŜƴŎŜ ǘƻ ǘƘŜ ŀŘƧǳǎǘŜŘ ƛƴǾŜƴǘƻǊȅΦ CƻǊ ǘƘŜ нлнн 
ǎǳōƳƛǎǎƛƻƴΣ ǘƘŜ ¦Y ǎǳōƳƛǧŜŘ ŀƴ ƛƴǾŜƴǘƻǊȅ ŀŘƧǳǎǘƳŜƴǘ ŀǇǇƭƛŎŀǝƻƴ ŦƻǊ bIо ǿƘƛŎƘ ǿŀǎ ŀǇǇǊƻǾŜŘ όǎŜŜ 
ŦǳǊǘƘŜǊ ŘŜǘŀƛƭǎ ƛƴ /ƘŀǇǘŜǊ млΣ !ŘƧǳǎǘƳŜƴǘύ ŀƴŘ Ƙŀǎ ōŜŜƴ ŀǇǇƭƛŜŘ ŦǊƻƳ ǘƘŜ нлнн ǎǳōƳƛǎǎƛƻƴ ƻƴǿŀǊŘǎΦ 
¢Ƙƛǎ ŀŘƧǳǎǘƳŜƴǘ ǊŜŘǳŎŜǎ bIо ŜƳƛǎǎƛƻƴǎ ǘƻ ōŜƭƻǿ ǘƘŜ нлнлπнф ŜƳƛǎǎƛƻƴ ǊŜŘǳŎǝƻƴ ŎƻƳƳƛǘƳŜƴǘ ŎŜƛƭƛƴƎ 
ŦƻǊ ǘƘŜ ƭŀǘŜǎǘ ǎǳōƳƛǎǎƛƻƴΦ  

Projected Emissions 

{ƛƴŎŜ нлмф ǘƘŜǊŜ ƛǎ ŀ ǊŜǉǳƛǊŜƳŜƴǘ ŦƻǊ ōƛŜƴƴƛŀƭ ǊŜǇƻǊǝƴƎ ƻŦ ǇǊƻƧŜŎǝƻƴǎ ǳƴŘŜǊ ǘƘŜ b9/wΦ tǊƻƧŜŎǝƻƴǎ 
Ƴǳǎǘ ōŜ ǊŜǇƻǊǘŜŘ ŦƻǊ ǘƘŜ ƪŜȅ ǇƻƭƭǳǘŀƴǘǎΣ {hнΣ bh·Σ ba±h/ǎΣ bIоΣ taнΦрΣ ŦƻǊ ǘƘŜ ȅŜŀǊǎ нлнр ŀƴŘ нлолΦ 
²ƘŜǊŜ ŀǾŀƛƭŀōƭŜΣ ǇǊƻƧŜŎǝƻƴǎ ŦƻǊ ōƭŀŎƪ ŎŀǊōƻƴΣ ŀƴŘ ŦƻǊ ǘƘŜ ȅŜŀǊǎ нлпл ŀƴŘ нлрл ǎƘƻǳƭŘ ŀƭǎƻ ōŜ 
ǊŜǇƻǊǘŜŘΦ {ŜǇŀǊŀǘŜƭȅΣ ǇǊƻƧŜŎǝƻƴǎ ŦƻǊ ǘƘŜ ǎŀƳŜ Ǉƻƭƭǳǘŀƴǘǎ ŀƴŘ ȅŜŀǊǎ Ƴǳǎǘ ōŜ ǊŜǇƻǊǘŜŘ ǘƻ ǘƘŜ /[w¢!t 
ŜǾŜǊȅ ŦƻǳǊ ȅŜŀǊǎ όǎǘŀǊǝƴƎ ƛƴ нлмрύΦ ¢ƘŜ ¦Y ǾƻƭǳƴǘŀǊƛƭȅ ǊŜǇƻǊǘǎ ǘƘŜ ŜƳƛǎǎƛƻƴ ǇǊƻƧŜŎǝƻƴǎ ƻƴ ŀƴ ŀƴƴǳŀƭ 
ōŀǎƛǎΦ ¢ƘŜ ŜƳƛǎǎƛƻƴ ǇǊƻƧŜŎǝƻƴǎ ǘŀƪŜ ŀŎŎƻǳƴǘ ƻŦ ƳŜŀǎǳǊŜǎ ƛƴ ǇƭŀŎŜ ŀǎ ŦŀǊ ŀǎ ƛǎ ǇƻǎǎƛōƭŜΣ ƎƛǾŜƴ ǘƘŜ Řŀǘŀ 
ŀǾŀƛƭŀōƭŜΣ ōǳǘ Řƻ ƴƻǘ ǊŜƅŜŎǘ ƳŜŀǎǳǊŜǎ ǘƘŀǘ ŀǊŜ ǎǝƭƭ ƛƴ ŘŜǾŜƭƻǇƳŜƴǘΦ 

¢ƘŜ ¦Y DƻǾŜǊƴƳŜƴǘ ǇǳōƭƛǎƘŜŘ ŀ ǊŜǾƛǎŜŘ bŀǝƻƴŀƭ !ƛǊ tƻƭƭǳǝƻƴ /ƻƴǘǊƻƭ tǊƻƎǊŀƳƳŜ όb!t/tύ ƛƴ 
CŜōǊǳŀǊȅ нлноΣ ǿƘƛŎƘ ǎŜǘǎ ƻǳǘ ƳŜŀǎǳǊŜǎ ǘƻ ōŜ ŎƻƴǎƛŘŜǊŜŘ ŦǳǊǘƘŜǊ ǘƻ ƳŜŜǘ ƛǘǎ ŜƳƛǎǎƛƻƴ ǊŜŘǳŎǝƻƴ 
ŎƻƳƳƛǘƳŜƴǘǎ ŦƻǊ нлнлπнф ŀƴŘ нлолΦ  

CƛƎǳǊŜ 9{Φлπу ǎƘƻǿǎ ŀ ǎǳƳƳŀǊȅ ƻŦ ǘƘŜ ¦YΩǎ ǇǊƻƧŜŎǘŜŘ ŜƳƛǎǎƛƻƴǎ ǘƘǊƻǳƎƘ ǘƻ нлрл ōŀǎŜŘ ƻƴ ǘƘŜ нлнр 
ǎǳōƳƛǎǎƛƻƴ ŀƴŘ ǘƘŜ ǇǊƻƧŜŎǘŜŘ ŎƻƳǇƭƛŀƴŎŜ ƻŦ ŜƳƛǎǎƛƻƴ ǊŜŘǳŎǝƻƴ ŎƻƳƳƛǘƳŜƴǘǎ ǳƴŘŜǊ ǘƘŜ b9/wΦ 

¢ŀōƭŜ 9{Φлπт ǎƘƻǿǎ ǘƘŜ нлнр ǇǊƻƧŜŎǝƻƴǎ ǎǳōƳƛǎǎƛƻƴ ŎƻƳǇŀǊŜŘ ǘƻ ǘƘŜ нлнлπнф ŜƳƛǎǎƛƻƴǎ ǊŜŘǳŎǝƻƴ 

ŎƻƳƳƛǘƳŜƴǘǎ ŦƻǊ ōƻǘƘ ǘƘŜ b9/w ŀƴŘ DƻǘƘŜƴōǳǊƎ tǊƻǘƻŎƻƭΣ ŦƻǊ нлолΣ нлпл ŀƴŘ нлрлΦ Lǘ ǇǊƻǾƛŘŜǎ ŀ 

ǎǳƳƳŀǊȅ ƻŦ ǘƘŜ нлол ŜƳƛǎǎƛƻƴ ǊŜŘǳŎǝƻƴ ŎƻƳƳƛǘƳŜƴǘǎ ǎŜǘ ǳƴŘŜǊ ǘƘŜ b9/wΦ .ŀǎŜŘ ƻƴ ǘƘŜ ŎǳǊǊŜƴǘ 

нлнр ǎǳōƳƛǎǎƛƻƴ π ǿƛǘƘ ƻƴƭȅ ǘƘŜ ŜȄƛǎǝƴƎ ΨŬǊƳ ŀƴŘ ŦǳƴŘŜŘΩ ƳŜŀǎǳǊŜǎ ƛƴ ǇƭŀŎŜ ǘƻƎŜǘƘŜǊ ǿƛǘƘ ǘŀƪƛƴƎ ƛƴǘƻ 

ŀŎŎƻǳƴǘ ǘƘŜ ǇǊƻǇƻǎŜŘ ǘǊŀƴǎƛǝƻƴ ŦǊƻƳ ōƭŀǎǘ ŦǳǊƴŀŎŜǎ ǘƻ ŜƭŜŎǘǊƛŎ ŀǊŎ ŦǳǊƴŀŎŜǎ ŀǘ ǘƘŜ tƻǊǘ ¢ŀƭōƻǘ7 ŀƴŘ 

{ŎǳƴǘƘƻǊǇŜ8 ƛƴǘŜƎǊŀǘŜŘ ǎǘŜŜƭǿƻǊƪǎ π ǘƘŜ ¦Y ǿƛƭƭ ƳŜŜǘ ƛǘǎ нлол ŜƳƛǎǎƛƻƴ ǊŜŘǳŎǝƻƴ ŎƻƳƳƛǘƳŜƴǘǎ ŦƻǊ ŀƭƭ 

Ǉƻƭƭǳǘŀƴǘǎ ŜȄŎŜǇǘ ŀƳƳƻƴƛŀΦ  

The projections are subject to uncertainty from a combination of sources, including but not limited 
to:  

- Uncertainties in the historic emissions data; 
- Uncertainties in the projections of future activities and technologies.  
- Uncertainties in the future emission factors, particularly from stationary sources, e.g. 

industry 
 
The emission projections therefore show a best estimate of the likely trajectories for UK emissions to 
2050, if no further action is taken, beyond the measures already in place. 
 

 
7 https://britishsteel.co.uk/media/mwnp344v/british-steel-proposals.pdf  
8 https://apps.northlincs.gov.uk/application/pa-2024-123, accessed on 16/02/2024 

https://britishsteel.co.uk/media/mwnp344v/british-steel-proposals.pdf
https://apps.northlincs.gov.uk/application/pa-2024-123
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CƛƎǳǊŜ 9{Φлπу /ƻƳǇŀǊƛǎƻƴ ƻŦ ¦Y нлно ƴŀǝƻƴŀƭ ŜƳƛǎǎƛƻƴǎ ŀƴŘ ǇǊƻƧŜŎǘŜŘ ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ŦƻǊ ȅŜŀǊǎ нлнрπ нлрл ŀƎŀƛƴǎǘ b9/w 9w/ǎ 
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¢ƻǘŀƭ ōŀǊ ƘŜƛƎƘǘǎ ŀǊŜ .!¦ ǇǊƻƧŜŎǝƻƴǎΣ ǊŜŘ ŀǊŜŀǎ ŀǊŜ ŘƛǎǘŀƴŎŜǎ ŀōƻǾŜ ǊŜƭŜǾŀƴǘ b9/w 9w/ ŎŜƛƭƛƴƎǎ όϥнлнл  πнфϥ όŦƻǊ нлно ŀƴŘ нлнрύ ŀƴŘ 
ϥнлол όŀƴŘ ŜŀŎƘ ǎǳōǎŜǉǳŜƴǘ ȅŜŀǊύϥ ŦƻǊ нлолπнлрлύΦ

9Ƴƛǎǎƛƻƴǎ ōŜƭƻǿ 9w/ ŎŜƛƭƛƴƎ9Ƴƛǎǎƛƻƴǎ ŀōƻǾŜ 9w/ ŎŜƛƭƛƴƎ
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Table ES.0-7 Comparison of UK 2030 National Emission Reduction Commitments with projected 
2030, 2040 and 2050 emissions   

Pollutant NH3
b 

NOX (excludes 3B 
and 3D)c 

SO2 
NMVOCs 

(excludes 3B and 
3D)c 

PM2.5 

2005 Emissions, 
kilotonnes 

280.87 1,700.81 760.14 1,143.64 105.12 

Emission 
Reduction 

commitment 
(ERC) 

16% 73% 88% 39% 46% 

2030 ceiling, 
kilotonnesa 

235.93 459.22 91.22 697.62 56.76 

Projected 2030 
Emissions, 
kilotonnes 

243.65 411.22 78.15 599.64 51.79 

Projected 2040 
Emissions, 
kilotonnes 

232.17 308.35 70.80 613.23 49.62 

Projected 2050 
Emissions, 
kilotonnes 

217.09 303.13 68.05 666.55 49.43 

9Ƴƛǎǎƛƻƴ ǾŀƭǳŜǎ ǇǊŜǎŜƴǘŜŘ ƘŀǾŜ ōŜŜƴ ǊƻǳƴŘŜŘΦ 
ŀ ¢ƘŜ нлнл ŀƴŘ нлол ŜƳƛǎǎƛƻƴ ǊŜŘǳŎǝƻƴ ŎƻƳƳƛǘƳŜƴǘ ŎŜƛƭƛƴƎǎ ƘŀǾŜ ōŜŜƴ ŎŀƭŎǳƭŀǘŜŘ ǳǎƛƴƎ ǘƘŜ нллр ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘŜ 
нлнр ƛƴǾŜƴǘƻǊȅ ǎǳōƳƛǎǎƛƻƴ ŀǎ ǘƘŜ ōŀǎŜ ȅŜŀǊΦ  
ō bIо ŜƳƛǎǎƛƻƴǎ ŀǊŜ ƛƴ ŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ ǘƘŜ нлнлπнф ŜƳƛǎǎƛƻƴ ǊŜŘǳŎǝƻƴ ŎƻƳƳƛǘƳŜƴǘ ǿƘŜƴ ŀŘƧǳǎǘƳŜƴǘǎ ƻǳǘƭƛƴŜŘ ƛƴ 

/ƘŀǇǘŜǊ млΥ !ŘƧǳǎǘƳŜƴǘ ŀǊŜ ǘŀƪŜƴ ƛƴǘƻ ŀŎŎƻǳƴǘΦ 
Ŏ ¦ƴŘŜǊ ǘƘŜ b9/wΣ ba±h/ǎ ŀƴŘ bh· ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ о. ŀƴŘ о5 ŀǊŜ ƴƻǘ ŀŎŎƻǳƴǘŜŘ ƛƴ ǘƘŜ bŀǝƻƴŀƭ ¢ƻǘŀƭ ŦƻǊ ǘƘŜ ǇǳǊǇƻǎŜ 
ƻŦ ŎƻƳǇƭȅƛƴƎ ǿƛǘƘ ǘƘŜ нлнлπнф όƻǊ нлолύ ŜƳƛǎǎƛƻƴ ǊŜŘǳŎǝƻƴ ŎƻƳƳƛǘƳŜƴǘǎΦ  

 

Spatially Referenced Data 

{ǘŀǊǝƴƎ ƛƴ нлмтΣ ǘƘŜ ¦Y Ƴǳǎǘ ǊŜǇƻǊǘ ǎǇŀǝŀƭƭȅ ŀƭƭƻŎŀǘŜŘ ŜƳƛǎǎƛƻƴǎ όƎǊƛŘŘŜŘ Řŀǘŀύ ŀƴŘ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ 

ƭŀǊƎŜ Ǉƻƛƴǘ ǎƻǳǊŎŜǎ ŜǾŜǊȅ ŦƻǳǊ ȅŜŀǊǎ ŀǎ ŘŜŬƴŜŘ ƛƴ {ŜŎǝƻƴ ! ƻŦ !ƴƴŜȄ ±L ǘƻ ǘƘŜ /[w¢!t wŜǇƻǊǝƴƎ 

DǳƛŘŜƭƛƴŜǎΦ !ǎ ǊŜǉǳŜǎǘŜŘ ōȅ ǘƘŜ /ŜƴǘǊŜ ƻƴ 9Ƴƛǎǎƛƻƴ LƴǾŜƴǘƻǊƛŜǎ ŀƴŘ tǊƻƧŜŎǝƻƴǎ ό/9Ltύ ǘƘŜ ƎǊƛŘŘŜŘ 

ŜƳƛǎǎƛƻƴǎ Řƻ ƴƻǘ ƛƴŎƭǳŘŜ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ƭŀǊƎŜπǇƻƛƴǘ ǎƻǳǊŎŜǎΣ ǿƘƛŎƘ ŀǊŜ ǊŜǇƻǊǘŜŘ ǎŜǇŀǊŀǘŜƭȅΦ Lƴ ƭƛƴŜ 

ǿƛǘƘ /[w¢!t ǊŜǉǳƛǊŜƳŜƴǘǎΣ ǘƘŜ ¦Y ǿƛƭƭ ǎǳōƳƛǘ ƎǊƛŘŘŜŘ Řŀǘŀ ŀƴŘ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ƭŀǊƎŜ Ǉƻƛƴǘ ǎƻǳǊŎŜǎ 

ƛƴ ǘƘŜ нлнр ǎǳōƳƛǎǎƛƻƴΣ ǎǳƳƳŀǊƛǎŜŘ ƛƴ /ƘŀǇǘŜǊ ммΥ wŜǇƻǊǝƴƎ ƻŦ DǊƛŘŘŜŘ 9Ƴƛǎǎƛƻƴǎ ŀƴŘ [ŀǊƎŜ tƻƛƴǘ 

{ƻǳǊŎŜǎΦ ¢ƘŜ ¦Y ǇǳōƭƛǎƘŜǎ ŀƴƴǳŀƭ ǳǇŘŀǘŜǎ ƻŦ ǎǇŀǝŀƭƭȅ ŘƛǎŀƎƎǊŜƎŀǘŜŘ Řŀǘŀ9Σ ŀƴŘ ŀǎǎƻŎƛŀǘŜŘ 

ƳŜǘƘƻŘƻƭƻƎȅ10 ǊŜǇƻǊǝƴƎ ƻƴ ǘƘŜ b!9L ǿŜōǎƛǘŜΦ

 
9 https://naei.energysecurity.gov.uk/data/maps   
10 https://naei.energysecurity.gov.uk/reports?title=&field_categories_target_id=16&section_id=6 

https://naei.energysecurity.gov.uk/data/maps
https://naei.energysecurity.gov.uk/reports?title=&field_categories_target_id=16&section_id=6
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I Contacts and Acknowledgements 

¢ƘŜ bŀǝƻƴŀƭ !ǘƳƻǎǇƘŜǊƛŎ 9Ƴƛǎǎƛƻƴ LƴǾŜƴǘƻǊȅ ƛǎ ǇǊŜǇŀǊŜŘ ōȅ ŀ wƛŎŀǊŘƻπƭŜŘ ŎƻƴǎƻǊǝǳƳ ǳƴŘŜǊ ǘƘŜ 
bŀǝƻƴŀƭ !ǘƳƻǎǇƘŜǊƛŎ 9Ƴƛǎǎƛƻƴǎ LƴǾŜƴǘƻǊȅ ŎƻƴǘǊŀŎǘ ǘƻ ǘƘŜ 5ŜǇŀǊǘƳŜƴǘ ŦƻǊ 9ƴŜǊƎȅ {ŜŎǳǊƛǘȅ ŀƴŘ bŜǘ 
½ŜǊƻ ό59{b½ύΦ 

 

¢ŜŎƘƴƛŎŀƭ ŜƴǉǳƛǊƛŜǎ ǎƘƻǳƭŘ ōŜ ŘƛǊŜŎǘŜŘ ǘƻΥ 

 

aǊΦ .Ŝƴ wƛŎƘƳƻƴŘ 

wƛŎŀǊŘƻ  

¢ƘŜ DŜƳƛƴƛ .ǳƛƭŘƛƴƎΣ CŜǊƳƛ !ǾŜƴǳŜΣ IŀǊǿŜƭƭ 

5ƛŘŎƻǘΣ h·мм лvw 

9πƳŀƛƭΥ .ŜƴΦwƛŎƘƳƻƴŘϪǊƛŎŀǊŘƻΦŎƻƳ  

 

¦Y ǇƻƭƛŎȅ ŜƴǉǳƛǊƛŜǎ ǎƘƻǳƭŘ ōŜ ŘƛǊŜŎǘŜŘ ǘƻΥ 

 

aǎΦ WŜƴƴƛŦŜǊ /ƻǩƴƎƘŀƳ 

9Ƴƛǎǎƛƻƴǎ {ŎƛŜƴŎŜ 

!ƛǊ vǳŀƭƛǘȅ ŀƴŘ LƴŘǳǎǘǊƛŀƭ 9Ƴƛǎǎƛƻƴǎ 

9ƴǾƛǊƻƴƳŜƴǘŀƭ vǳŀƭƛǘȅ  

5ŜǇŀǊǘƳŜƴǘ ŦƻǊ 9ƴǾƛǊƻƴƳŜƴǘΣ CƻƻŘ ŀƴŘ 
wǳǊŀƭ !ũŀƛǊǎ ό5ŜŦǊŀύ 

{ŜŀŎƻƭŜ .ǳƛƭŘƛƴƎΣ н aŀǊǎƘŀƳ {ǘǊŜŜǘΣ 
[ƻƴŘƻƴΣ {²мt п5C 

9πƳŀƛƭΥ 
ŀǉƛŜΦŎƻǊǊŜǎǇƻƴŘŜƴŎŜϪŘŜŦǊŀΦƎƻǾΦǳƪ 

 

CƻǊ ƴƻƴπŀƎǊƛŎǳƭǘǳǊŀƭ ŀƴŘ ƴƻƴπŎƻƳōǳǎǝƻƴ ŜƳƛǎǎƛƻƴ ǎƻǳǊŎŜǎΣ bIо ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ŀƴŘ bIо ƳŀǇǇƛƴƎ 
ƛƴŦƻǊƳŀǝƻƴ ŀǊŜ ǇǊƻǾƛŘŜŘ ōȅ ǘƘŜ /ŜƴǘǊŜ ŦƻǊ 9ŎƻƭƻƎȅ ŀƴŘ IȅŘǊƻƭƻƎȅ ό¦Y /9Iύ 9ŘƛƴōǳǊƎƘΦ 

9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ ŀƎǊƛŎǳƭǘǳǊŜ ŀǊŜ ǇǊƻǾƛŘŜŘ ǘƻ 5ŜŦǊŀ ǳƴŘŜǊ ŀ ǎŜǇŀǊŀǘŜ ŎƻƴǘǊŀŎǘ ōȅ ŀ ŎƻƴǎƻǊǝǳƳ ƭŜŘ ōȅ 
!5!{ ƛƴ IŜƭǎōȅΣ /ƘŜǎƘƛǊŜΦ 

9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ Ǌŀƛƭ ŀǊŜ ǇǊƻǾƛŘŜŘ ōȅ !ŜǘƘŜǊΣ hȄŦƻǊŘΦ 

! ŎƻǇȅ ƻŦ ǘƘƛǎ ǊŜǇƻǊǘ ŀƴŘ ǊŜƭŀǘŜŘ ŘƻŎǳƳŜƴǘŀǝƻƴ Ƴŀȅ ōŜ ŦƻǳƴŘ ƻƴ ǘƘŜ b!9L ǿŜōǎƛǘŜ ƳŀƛƴǘŀƛƴŜŘ ōȅ 
wƛŎŀǊŘƻ ƻƴ ōŜƘŀƭŦ ƻŦ 59{b½ ŀƴŘ 5ŜŦǊŀΥ ƘǧǇǎΥκκƴŀŜƛΦŜƴŜǊƎȅǎŜŎǳǊƛǘȅΦƎƻǾΦǳƪκ  

wƛŎŀǊŘƻ ƛǎ ŀ ǘǊŀŘƛƴƎ ƴŀƳŜ ƻŦ wƛŎŀǊŘƻπ!9! [ǘŘΦ 

¢Ƙƛǎ ǊŜǇƻǊǘ ƛǎ ǘƻ ōŜ ǊŜŦŜǊŜƴŎŜŘ ŀǎΥ 

9ƭƭƛƻǧΣ aΦΣ LƴƎƭŜŘŜǿΣ 5ΦΣ wƛŎƘƳƻƴŘΣ .ΦΣ ŜǘΦ ŀƭΦ όнлнрύΦ ¦Y LƴŦƻǊƳŀǝǾŜ LƴǾŜƴǘƻǊȅ wŜǇƻǊǘ όмффлπнлноύΦ 
!ǾŀƛƭŀōƭŜ ŀǘΥ ώƘǧǇǎΥκκƴŀŜƛΦŜƴŜǊƎȅǎŜŎǳǊƛǘȅΦƎƻǾΦǳƪκŘŀǘŀκϐ 

mailto:Anne.Misra@ricardo.com
mailto:aqie.correspondence@defra.gov.uk
https://naei.energysecurity.gov.uk/
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II Glossary 

9Ƴƛǎǎƛƻƴ ¦ƴƛǘǎ 

tƻƭƭǳǘŀƴǘ ŜƳƛǎǎƛƻƴǎ ŀǊŜ ǇǊŜǎŜƴǘŜŘ ǳǎƛƴƎ ŀ ƴǳƳōŜǊ ƻŦ ŘƛũŜǊŜƴǘ Ƴŀǎǎ ŀƴŘκƻǊ ǘƻȄƛŎƛǘȅ ǳƴƛǘǎΣ ŀŎŎƻǊŘƛƴƎ ǘƻ 
ŎƻƴǾŜƴƛŜƴŎŜΣ ǿƛǘƘ ǎǇŜŎƛŬŎ ǊŜǇƻǊǝƴƎ ǇǊƻǘƻŎƻƭǎ ƛƴŎƭǳŘƛƴƎΥ 

bh· ŜƳƛǎǎƛƻƴǎ ŀǊŜ ǉǳƻǘŜŘ ƛƴ ǘŜǊƳǎ ƻŦ bh· ŀǎ Ƴŀǎǎ ƻŦ bhнΦ  

{hȄ ŜƳƛǎǎƛƻƴǎ ŀǊŜ ǉǳƻǘŜŘ ƛƴ ǘŜǊƳǎ ƻŦ {hȄ ŀǎ Ƴŀǎǎ ƻŦ {hнΦ  

t/55 ŀƴŘ t/5C ŀǊŜ ǉǳƻǘŜŘ ƛƴ ǘŜǊƳǎ ƻŦ Ƴŀǎǎ ōǳǘ ŀŎŎƻǳƴǝƴƎ ŦƻǊ ǘƻȄƛŎƛǘȅ ƻŦ ǘƘŜ ƳƛȄǘǳǊŜǎ ƻŦ ŎƻƴƎŜƴŜǊǎΦ 
¢Ƙƛǎ ƛǎ ǘƘŜ LƴǘŜǊƴŀǝƻƴŀƭ ¢ƻȄƛŎ 9ǉǳƛǾŀƭŜƴǘǎ ŦƻǊ ŘƛƻȄƛƴǎ ŀƴŘ ŦǳǊŀƴǎ ƻƴƭȅ όLπ¢9vύΦ ¢ƘŜ ŎƻƴŎŜǇǘ ƻŦ ¢9v ƛǎ 
ŜȄǇƭŀƛƴŜŘ ŦǳǊǘƘŜǊ ƛƴ ǘƘŜ ¦b9t ¢ƻƻƭƪƛǘ ό¦b9tΣ нлмоύΦ tƻƭƭǳǘŀƴǘ ŜƳƛǎǎƛƻƴǎ ŀǊŜ ǉǳƻǘŜŘ ŀǎ Ƴŀǎǎ ƻŦ ǘƘŜ Ŧǳƭƭ 
Ǉƻƭƭǳǘŀƴǘ ǳƴƭŜǎǎ ƻǘƘŜǊǿƛǎŜ ǎǘŀǘŜŘΣ ŜΦƎΦ bIо ŜƳƛǎǎƛƻƴǎ ŀǊŜ Ƴŀǎǎ ƻŦ bIо ŀƴŘ ƴƻǘ Ƴŀǎǎ ƻŦ ǘƘŜ b ŎƻƴǘŜƴǘ 
ƻŦ ǘƘŜ bIо όbIоπbύΦ  

¢ŀōƭŜ LLΦлπм !ōōǊŜǾƛŀǝƻƴǎ ŦƻǊ /ƘŜƳƛŎŀƭ /ƻƳǇƻǳƴŘǎ ŎƻǾŜǊŜŘ ƛƴ ǘƘŜ b!9L 

/ƘŜƳƛŎŀƭ bŀƳŜ !ōōǊŜǾƛŀǝƻƴ 

bƛǘǊƻƎŜƴ hȄƛŘŜǎ bh·ϝ 

{ǳƭǇƘǳǊ 5ƛƻȄƛŘŜ {hнϝϝ 
/ŀǊōƻƴ aƻƴƻȄƛŘŜ /h 

bƻƴπaŜǘƘŀƴŜ ±ƻƭŀǝƭŜ hǊƎŀƴƛŎ /ƻƳǇƻǳƴŘǎ ba±h/ 
.ƭŀŎƪ {ƳƻƪŜ 
.ƭŀŎƪ /ŀǊōƻƴ 

.{ 

./ 

tŀǊǝŎǳƭŀǘŜǎ ғ мл mƳ taмл 
tŀǊǝŎǳƭŀǘŜǎ ғ нΦр mƳ taнΦр 
tŀǊǝŎǳƭŀǘŜǎ ғ м mƳ taмΦл 

tŀǊǝŎǳƭŀǘŜǎ ғ лΦм mƳ taлΦм 

¢ƻǘŀƭ {ǳǎǇŜƴŘŜŘ tŀǊǝŎǳƭŀǘŜǎ ¢{t 
!ƳƳƻƴƛŀ bIо 

IȅŘǊƻƎŜƴ /ƘƭƻǊƛŘŜ I/ƭ 
IȅŘǊƻƎŜƴ CƭǳƻǊƛŘŜ IC 

[ŜŀŘ tō 
/ŀŘƳƛǳƳ /Ř 
aŜǊŎǳǊȅ IƎ 
/ƻǇǇŜǊ /ǳ 
½ƛƴŎ ½ƴ 
bƛŎƪŜƭ bƛ 
/ƘǊƻƳƛǳƳ /Ǌ 
!ǊǎŜƴƛŎ !ǎ 
{ŜƭŜƴƛǳƳ {Ŝ 
±ŀƴŀŘƛǳƳ ± 
.ŜǊȅƭƭƛǳƳ .Ŝ 
aŀƴƎŀƴŜǎŜ aƴ 
¢ƛƴ {ƴ 

tƻƭȅŎȅŎƭƛŎ !ǊƻƳŀǝŎ IȅŘǊƻŎŀǊōƻƴǎ t!I 
.ŜƴȊƻώŀϐǇȅǊŜƴŜ .ώŀϐt 

.ŜƴȊƻώōϐƅǳƻǊŀƴǘƘŜƴŜ .ώōϐC 

.ŜƴȊƻώƪϐƅǳƻǊŀƴǘƘŜƴŜ .ώƪϐC 
LƴŘŜƴƻόмΣнΣоπŎŘύǇȅǊŜƴŜ LώмноπŎŘϐt 

tƻƭȅŎƘƭƻǊƛƴŀǘŜŘ ŘƛōŜƴȊƻπǇπŘƛƻȄƛƴǎκtƻƭȅŎƘƭƻǊƛƴŀǘŜŘ 
ŘƛōŜƴȊƻŦǳǊŀƴǎ 

t/55κt/5C 

tƻƭȅŎƘƭƻǊƛƴŀǘŜŘ .ƛǇƘŜƴȅƭǎ t/.ǎ 
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/ƘŜƳƛŎŀƭ bŀƳŜ !ōōǊŜǾƛŀǝƻƴ 
IŜȄŀŎƘƭƻǊƻŎȅŎƭƻƘŜȄŀƴŜ I/I 
tŜƴǘŀŎƘƭƻǊƻǇƘŜƴƻƭ t/t 
IŜȄŀŎƘƭƻǊƻōŜƴȊŜƴŜ I/. 

{ƘƻǊǘπŎƘŀƛƴ ŎƘƭƻǊƛƴŀǘŜŘ ǇŀǊŀŶƴǎ {//t 
tƻƭȅŎƘƭƻǊƛƴŀǘŜŘ bŀǇƘǘƘŀƭŜƴŜ t/b 
tƻƭȅōǊƻƳƛƴŀǘŜŘ ŘƛǇƘŜƴȅƭ ŜǘƘŜǊǎ t.59 

{ƻŘƛǳƳ bŀ 
tƻǘŀǎǎƛǳƳ Y 
/ŀƭŎƛǳƳ /ŀ 
aŀƎƴŜǎƛǳƳ aƎ 

 

ϝbh· ŀǎ bhн 
ϝϝ{h· ŀǎ {hн 

¢ŀōƭŜ LLΦлπн !ōōǊŜǾƛŀǝƻƴǎ ŦƻǊ ¦ƴƛǘǎ ŎƻǾŜǊŜŘ ƛƴ ǘƘŜ b!9L 

¦ƴƛǘ !ōōǊŜǾƛŀǝƻƴ 

ŀŎǊŜ ŀŎǊŜ 

ŀǘƳƻǎǇƘŜǊŜ ŀǘƳ 
ōŀǊ ōŀǊ 

.ǊƛǝǎƘ ǘƘŜǊƳŀƭ ǳƴƛǘ .ǘǳ 

ŎŀƭƻǊƛŜ Ŏŀƭ 

ŎŜƴǝƳŜǘǊŜ ŎƳ 
ǎǉǳŀǊŜ Ŧƻƻǘ Ɗн 
ƎǊŀƳ Ǝ 

Ǝŀƭƭƻƴ ό¦Yύ Ǝŀƭ 

ƎƛƎŀƧƻǳƭŜ DW 
ƎƛƎŀǿŀǧ D² 

ƎƛƎŀǿŀǧπƘƻǳǊ D²Ƙ 
ƘŜŎǘŀǊŜ Iŀ 
ƘƻǊǎŜǇƻǿŜǊ ƘǇ 
ƘƻǳǊ ƘǊ 
ƧƻǳƭŜ W 

ƪƛƭƻƳŜǘǊŜ ǇŜǊ ǎŜŎƻƴŘ ƪκǎ 

ƪƛƭƻπŎŀƭƻǊƛŜ ό/ŀƭƻǊƛŜύ ƪŎŀƭ 

ƪƛƭƻƎǊŀƳ ƪƎ 
ƪƛƭƻƎǊŀƳπƪƛƭƻƳŜǘǊŜ ƪƎƪƳ 

ƪƛƭƻƎǊŀƳπƳŜǘǊŜ ƪƎƳ 
ƪƛƭƻƧƻǳƭŜ ƪW 
ƪƛƭƻƳŜǘǊŜ ƪƳ 

ǎǉǳŀǊŜ ƪƛƭƻƳŜǘǊŜ ƪƳн 
ƪƛƭƻǇŀǎŎŀƭ ƪtŀ 

ƪƛƭƻƳŜǘǊŜ ǇŜǊ ƘƻǳǊ ƪǇƘ 

ƪƛƭƻǘƻƴƴŜ ƪǘ 
ƪƛƭƻǘƻƴƴŜπƪƛƭƻƳŜǘǊŜ ƪǘƪƳ 

ƪƛƭƻǿŀǧ ƪ² 
ƪƛƭƻǿŀǧπƘƻǳǊ ƪ²Ƙ 
ƭƛǘǊŜ ƭ 
ǇƻǳƴŘ ƭō 
ƳŜǘǊŜ Ƴ 

ǎǉǳŀǊŜ ƳŜǘǊŜ Ƴн 
ǎǉǳŀǊŜ ƳŜǘǊŜπŀƴƴǳƳ Ƴнŀ 

ŎǳōƛŎ ƳŜǘǊŜ Ƴо 
ƳŜƎŀƭƛǘǊŜ aŜƎŀπƭ 
ƳƛƭƭƛƎǊŀƳ ƳƎ 
ƳƛƭŜ ƳƛƭŜ 
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¦ƴƛǘ !ōōǊŜǾƛŀǝƻƴ 
ƳƛƭŜ ǇŜǊ ǎŜŎƻƴŘ ƳƛƭŜκǎ 

ǎǉǳŀǊŜ ƳƛƭŜ ƳƛƭŜн
 

ƳƛƴǳǘŜ Ƴƛƴ 
ƳŜƎŀƧƻǳƭŜ aW 
ƳƛƭƭƛƭƛǘǊŜ Ƴƭ 
ƳƛƭƭƛƳŜǘǊŜ ƳƳ 
ƳŜƎŀǇŀǎŎŀƭ atŀ 
ƳƛƭŜ ǇŜǊ ƘƻǳǊ ƳǇƘ 
ƳŜƎŀǘƻƴƴŜ aǘ 
ƳŜƎŀǘƘŜǊƳ aǘƘ 
ƳŜƎŀǿŀǧ a² 

ƳŜƎŀǿŀǧπƘƻǳǊ a²Ƙ 
Ǉƛƴǘ ό¦Yύ Ǉ 

ǇŀǎŎŀƭ tŀ 
ǇŀǊǘǎ ǇŜǊ Ƴƛƭƭƛƻƴ ǇǇƳ 
ǎŜŎƻƴŘ ǎ 
ǘƻƴƴŜ ǘ 
ǘƘŜǊƳ ǘƘŜǊƳ 

ǘŜǊŀƧƻǳƭŜ ¢W 
ǘƻƴƴŜπƪƛƭƻƳŜǘǊŜ ǘƪƳ 
ǘƻƴƴŜπƳŜǘǊŜ ǘƳ 

ǘƻƴƴŜ ƻŦ ƻƛƭ ŜǉǳƛǾŀƭŜƴǘ ǘƻŜ 

ǘŜǊŀǿŀǧ ¢² 
ǘŜǊŀǿŀǧπƘƻǳǊ ¢²Ƙ 
ǾŜƘƛŎƭŜ ƪƛƭƻƳŜǘǊŜ ǾƪƳ 
ǿŀǧπƘƻǳǊ ²Ƙ 
ǎǉǳŀǊŜ ȅŀǊŘ ȅŘн 

ȅŜŀǊ ȅǊ 
ƳƛŎǊƻƎǊŀƳ Ǝ˃ 
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III Contents 

9ȄŜŎǳǝǾŜ {ǳƳƳŀǊȅ _________________________________________________________ о 

tƻƭƭǳǘŀƴǘ ¢ǊŜƴŘǎ ________________________________________________________________ п 

wŜŎŀƭŎǳƭŀǝƻƴǎ _________________________________________________________________ мн 

wŜǇƻǊǝƴƎ 9Ƴƛǎǎƛƻƴǎ ____________________________________________________________ мт 

IƛǎǘƻǊƛŎ 9Ƴƛǎǎƛƻƴǎ ______________________________________________________________ му 

!ŘƧǳǎǘƳŜƴǘǎ __________________________________________________________________ мф 

tǊƻƧŜŎǘŜŘ 9Ƴƛǎǎƛƻƴǎ ____________________________________________________________ нл 

{Ǉŀǝŀƭƭȅ wŜŦŜǊŜƴŎŜŘ 5ŀǘŀ _______________________________________________________ нн 

L /ƻƴǘŀŎǘǎ ŀƴŘ !ŎƪƴƻǿƭŜŘƎŜƳŜƴǘǎ _________________________________________ но 

LL DƭƻǎǎŀǊȅ ______________________________________________________________ нп 

LLL /ƻƴǘŜƴǘǎ ____________________________________________________________ нт 

L± CƛƎǳǊŜǎ _____________________________________________________________ от 

± ¢ŀōƭŜǎ ________________________________________________________________ оф 

±L !ŎǊƻƴȅƳǎ ŀƴŘ 5ŜŬƴƛǝƻƴǎ ______________________________________________ по 

±LL bCw /ŀǘŜƎƻǊȅ 5ŜŬƴƛǝƻƴǎ ______________________________________________ рн 

±LLL !ƴƴŜȄŜǎΣ !ǇǇŜƴŘƛŎŜǎ ŀƴŘ {ǳǇǇƭŜƳŜƴǘŀǊȅ 5ŀǘŀ _______________________________ рт 

!ƴƴŜȄŜǎ _____________________________________________________________________ рт 

!ǇǇŜƴŘƛŎŜǎ ___________________________________________________________________ рт 

{ǳǇǇƭŜƳŜƴǘŀǊȅ 5ŀǘŀ____________________________________________________________ рф 

мΦ LƴǘǊƻŘǳŎǝƻƴ ___________________________________________________________ сл 

мΦмΦ bŀǝƻƴŀƭ LƴǾŜƴǘƻǊȅ .ŀŎƪƎǊƻǳƴŘ _____________________________________________ сл 
мΦмΦмΦ ¦Y LƴǾŜƴǘƻǊȅ wŜǇƻǊǝƴƎ {ŎƻǇŜΥ tƻƭƭǳǘŀƴǘǎ ŀƴŘ ¢ƛƳŜ {ŜǊƛŜǎ ____________________________ сл 
мΦмΦнΦ LƴǘŜǊƴŀǝƻƴŀƭ ŀƴŘ 5ƻƳŜǎǝŎ wŜǇƻǊǝƴƎ wŜǉǳƛǊŜƳŜƴǘǎΥ b9/w ŀƴŘ /[w¢!t _________________ сн 
мΦмΦоΦ 9Ƴƛǎǎƛƻƴ {ƻǳǊŎŜǎ wŜǇƻǊǘŜŘ ƛƴ ǘƘŜ b!9L____________________________________________ сп 
мΦмΦпΦ DŜƻƎǊŀǇƘƛŎŀƭ {ŎƻǇŜ ___________________________________________________________ ср 

мΦнΦ Lƴǎǝǘǳǝƻƴŀƭ !ǊǊŀƴƎŜƳŜƴǘǎ ŦƻǊ LƴǾŜƴǘƻǊȅ tǊŜǇŀǊŀǝƻƴ ___________________________ ср 
мΦнΦмΦ 5ŜŦǊŀ _______________________________________________________________________ ст 
мΦнΦнΦ wƛŎŀǊŘƻ _____________________________________________________________________ су 

мΦоΦ LƴǾŜƴǘƻǊȅ tǊŜǇŀǊŀǝƻƴ ____________________________________________________ сф 
мΦоΦмΦ LƴǘǊƻŘǳŎǝƻƴ _________________________________________________________________ сф 
мΦоΦнΦ ¢ƘŜ !ƴƴǳŀƭ /ȅŎƭŜ ƻŦ LƴǾŜƴǘƻǊȅ /ƻƳǇƛƭŀǝƻƴ ________________________________________ тл 
мΦоΦоΦ ¢ƘŜ b!9L /ƻƳǇƛƭŀǝƻƴ {ȅǎǘŜƳ ___________________________________________________ тм 
мΦоΦпΦ {ǘŀƎŜ мΥ 5ŀǘŀ /ƻƭƭŜŎǝƻƴ ________________________________________________________ то 
мΦоΦпΦмΦ 5ŀǘŀ aŀƴŀƎŜƳŜƴǘ ____________________________________________________________ то 
мΦоΦпΦнΦ YŜȅ 5ŀǘŀ tǊƻǾƛŘŜǊǎ ____________________________________________________________ тп 
мΦоΦрΦ {ǘŀƎŜ нΥ wŀǿ 5ŀǘŀ tǊƻŎŜǎǎƛƴƎ ___________________________________________________ тс 
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мΦоΦсΦ {ǘŀƎŜ оΥ LƴǾŜƴǘƻǊȅ /ƻƳǇƛƭŀǝƻƴ __________________________________________________ тс 
мΦоΦтΦ {ǘŀƎŜ пΥ 5ŀǘŀōŀǎŜ tƻǇǳƭŀǝƻƴ ___________________________________________________ тс 
мΦоΦуΦ {ǘŀƎŜ рΥ wŜǇƻǊǝƴƎ 9Ƴƛǎǎƛƻƴǎ 5ŀǘŀ ________________________________________________ тс 

мΦпΦ aŜǘƘƻŘǎ ŀƴŘ 5ŀǘŀ {ƻǳǊŎŜǎ ________________________________________________ тт 
мΦпΦмΦ b!9L 5ŀǘŀ ŀƴŘ aŜǘƘƻŘǎ hǾŜǊǾƛŜǿ _______________________________________________ тт 
мΦпΦнΦ aŜǘƘƻŘƻƭƻƎȅ ¢ƛŜǊǎ ____________________________________________________________ ум 
мΦпΦоΦ !ŎŎǊŜŘƛǘŜŘ hŶŎƛŀƭ {ǘŀǝǎǝŎǎ _____________________________________________________ ун 
мΦпΦпΦ LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎ 9Ƴƛǎǎƛƻƴǎ 5ŀǘŀ ________________________________________________ ур 
мΦпΦрΦ LƳǇǊƻǾŜƳŜƴǘǎ ǘƻ LƴǾŜƴǘƻǊȅ 5ŀǘŀ ŀƴŘ aŜǘƘƻŘǎ _____________________________________ ур 

мΦрΦ YŜȅ {ƻǳǊŎŜ !ƴŀƭȅǎƛǎ ______________________________________________________ ус 

мΦсΦ vǳŀƭƛǘȅ !ǎǎǳǊŀƴŎŜ ŀƴŘ vǳŀƭƛǘȅ /ƻƴǘǊƻƭ _______________________________________ фл 
мΦсΦмΦ 5ŜǎŎǊƛǇǝƻƴ ƻŦ ǘƘŜ /ǳǊǊŜƴǘ LƴǾŜƴǘƻǊȅ v!κv/ {ȅǎǘŜƳ _________________________________ фм 
мΦсΦнΦ vǳŀƭƛǘȅ hōƧŜŎǝǾŜǎ ____________________________________________________________ фс 
мΦсΦоΦ wƻƭŜǎ ŀƴŘ wŜǎǇƻƴǎƛōƛƭƛǝŜǎ ______________________________________________________ фт 
мΦсΦпΦ LƳǇƭŜƳŜƴǘŀǝƻƴ ƻŦ ǘƘŜ v!κv/ tƭŀƴ _______________________________________________ фу 
мΦсΦрΦ vǳŀƭƛǘȅ /ƻƴǘǊƻƭ ŀƴŘ 5ƻŎǳƳŜƴǘŀǝƻƴ _____________________________________________ млл 
мΦсΦсΦ vǳŀƭƛǘȅ !ǎǎǳǊŀƴŎŜ ŀƴŘ ±ŜǊƛŬŎŀǝƻƴ ______________________________________________ млп 
мΦсΦсΦмΦ 9ȄǘŜǊƴŀƭ tŜŜǊ ŀƴŘ .ƛƭŀǘŜǊŀƭ ǊŜǾƛŜǿǎ ______________________________________________ млп 
мΦсΦсΦнΦ {ǘŀƪŜƘƻƭŘŜǊ /ƻƴǎǳƭǘŀǝƻƴ ŀƴŘ ¦ǎŜǊ CŜŜŘōŀŎƪ ______________________________________ млр 
мΦсΦсΦоΦ ±ŜǊƛŬŎŀǝƻƴ _________________________________________________________________ млт 
мΦсΦсΦпΦ LƴǾŜƴǘƻǊȅ LƳǇǊƻǾŜƳŜƴǘ tǊƻƎǊŀƳƳŜ _____________________________________________ млу 
мΦсΦсΦрΦ /ŀǇŀŎƛǘȅ .ǳƛƭŘƛƴƎ ŀƴŘ YƴƻǿƭŜŘƎŜ {ƘŀǊƛƴƎ _________________________________________ ммм 
мΦсΦтΦ ¢ǊŜŀǘƳŜƴǘ ƻŦ /ƻƴŬŘŜƴǝŀƭƛǘȅ ___________________________________________________ ммн 
мΦсΦуΦ ¦ƴŎŜǊǘŀƛƴǘȅ !ǎǎŜǎǎƳŜƴǘǎ ______________________________________________________ ммн 

мΦтΦ ¦ƴŎŜǊǘŀƛƴǘȅ 9Ǿŀƭǳŀǝƻƴ ___________________________________________________ ммо 
мΦтΦмΦ !ƳƳƻƴƛŀ __________________________________________________________________ ммр 
мΦтΦнΦ /ŀǊōƻƴ aƻƴƻȄƛŘŜ ____________________________________________________________ ммр 
мΦтΦоΦ bƛǘǊƻƎŜƴ hȄƛŘŜǎ _____________________________________________________________ ммс 
мΦтΦпΦ bƻƴπaŜǘƘŀƴŜ ±ƻƭŀǝƭŜ hǊƎŀƴƛŎ /ƻƳǇƻǳƴŘǎ _______________________________________ ммт 
мΦтΦрΦ tŀǊǝŎǳƭŀǘŜ aŀǧŜǊ 9ǎǝƳŀǘŜǎ ___________________________________________________ ммт 
мΦтΦсΦ {ǳƭǇƘǳǊ 5ƛƻȄƛŘŜ _____________________________________________________________ ммф 
мΦтΦтΦ IŜŀǾȅ aŜǘŀƭǎ _______________________________________________________________ мнл 
мΦтΦуΦ tŜǊǎƛǎǘŜƴǘ hǊƎŀƴƛŎ tƻƭƭǳǘŀƴǘǎ ___________________________________________________ мнм 

мΦуΦ bƻǘŀǝƻƴ YŜȅǎ ƛƴ ǘƘŜ ¦Y LƴǾŜƴǘƻǊƛŜǎ ________________________________________ мнм 
мΦуΦмΦ bƻǘ 9ǎǝƳŀǘŜŘ _______________________________________________________________ мнн 
мΦуΦнΦ LƴŎƭǳŘŜŘ 9ƭǎŜǿƘŜǊŜ __________________________________________________________ мнн 
мΦуΦоΦ hǘƘŜǊ bƻǘŀǝƻƴ YŜȅǎ __________________________________________________________ мнр 

нΦ 9ȄǇƭŀƴŀǝƻƴ ƻŦ YŜȅ ¢ǊŜƴŘǎ ______________________________________________ мнс 

нΦмΦ LƴǘǊƻŘǳŎǝƻƴ ___________________________________________________________ мнс 

нΦнΦ ¦Y 9Ƴƛǎǎƛƻƴ ¢ǊŜƴŘǎ ŦƻǊ YŜȅ tƻƭƭǳǘŀƴǘǎ ______________________________________ мнт 
нΦнΦмΦ ¢ǊŜƴŘǎ ƛƴ 9Ƴƛǎǎƛƻƴǎ ƻŦ bh· ____________________________________________________ мнт 
нΦнΦнΦ ¢ǊŜƴŘǎ ƛƴ 9Ƴƛǎǎƛƻƴǎ ƻŦ {hн _____________________________________________________ мон 
нΦнΦоΦ ¢ǊŜƴŘǎ ƛƴ 9Ƴƛǎǎƛƻƴǎ ƻŦ ba±h/ǎ ________________________________________________ мор 
нΦнΦпΦ ¢ǊŜƴŘǎ ƛƴ 9Ƴƛǎǎƛƻƴǎ ƻŦ bIо _____________________________________________________ моф 
нΦнΦрΦ ¢ǊŜƴŘǎ ƛƴ 9Ƴƛǎǎƛƻƴǎ ƻŦ taнΦр ___________________________________________________ мпо 
нΦнΦсΦ ¢ǊŜƴŘǎ ƛƴ 9Ƴƛǎǎƛƻƴǎ ƻŦ [ŜŀŘΣ /ŀŘƳƛǳƳΣ ŀƴŘ aŜǊŎǳǊȅ________________________________ мпс 
нΦнΦтΦ ¢ǊŜƴŘǎ ƛƴ 9Ƴƛǎǎƛƻƴǎ ƻŦ 5ƛƻȄƛƴǎ ŀƴŘ CǳǊŀƴǎΣ .ŜƴȊƻώŀϐǇȅǊŜƴŜ __________________________ мрн 
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нΦоΦ ¦Y 9Ƴƛǎǎƛƻƴ ¢ǊŜƴŘǎ ŦƻǊ YŜȅ {ƻǳǊŎŜ {ŜŎǘƻǊǎ ___________________________________ мрр 
нΦоΦмΦ tƻǿŜǊ DŜƴŜǊŀǝƻƴ όbCw м!мŀύ __________________________________________________ мрр 
нΦоΦнΦ LƴŘǳǎǘǊƛŀƭ /ƻƳōǳǎǝƻƴ όbCw м!мκм!нύ ___________________________________________ мрс 
нΦоΦоΦ ¢ǊŀƴǎǇƻǊǘ όbCw м!оύ __________________________________________________________ мсл 
нΦоΦпΦ wŜǎƛŘŜƴǝŀƭΣ tǳōƭƛŎ ŀƴŘ /ƻƳƳŜǊŎƛŀƭ {ŜŎǘƻǊǎ όbCw м!пύ ______________________________ мсо 
нΦоΦрΦ CǳƎƛǝǾŜ 9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ ŦǳŜƭǎ όbCw м.ύ ___________________________________________ мср 
нΦоΦсΦ LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎŜǎ ŀƴŘ tǊƻŘǳŎǘ ¦ǎŜ όbCw нύ ______________________________________ мср 
нΦоΦтΦ !ƎǊƛŎǳƭǘǳǊŜ όbCw оύ ___________________________________________________________ мсф 
нΦоΦуΦ ²ŀǎǘŜ όbCw рύ _______________________________________________________________ мтм 
нΦоΦфΦ hǘƘŜǊ όbCw сύ _______________________________________________________________ мтн 

оΦ bCw мΥ 9ƴŜǊƎȅ ________________________________________________________ мто 

оΦмΦ bCw м!мΥ /ƻƳōǳǎǝƻƴ ƛƴ ǘƘŜ 9ƴŜǊƎȅ LƴŘǳǎǘǊƛŜǎ ________________________________ мто 
оΦмΦмΦ /ƭŀǎǎƛŬŎŀǝƻƴ ƻŦ !ŎǝǾƛǝŜǎ ŀƴŘ {ƻǳǊŎŜǎ ___________________________________________ мтп 
оΦмΦнΦ DŜƴŜǊŀƭ !ǇǇǊƻŀŎƘ ŦƻǊ bCw м!м _________________________________________________ мтс 
оΦмΦоΦ CǳŜƭ /ƻƴǎǳƳǇǝƻƴ 5ŀǘŀ _______________________________________________________ мту 
оΦмΦпΦ bCw м!мŀΥ tƻǿŜǊ {ǘŀǝƻƴǎ _____________________________________________________ мул 
оΦмΦрΦ bCw м!мōΥ wŜŬƴŜǊƛŜǎ _________________________________________________________ мур 
оΦмΦсΦ bCw м!мŎΥ hǘƘŜǊ 9ƴŜǊƎȅ LƴŘǳǎǘǊƛŜǎ ______________________________________________ мут 
оΦмΦсΦмΦ /ƻƪŜ ŀƴŘ {ƳƻƪŜƭŜǎǎ {ƻƭƛŘ CǳŜƭ tǊƻŘǳŎǝƻƴ ________________________________________ мут 
оΦмΦсΦнΦ Dŀǎ tǊƻŘǳŎǝƻƴ ό5ƻǿƴǎǘǊŜŀƳ Dŀǎύ ______________________________________________ муу 
оΦмΦсΦоΦ ¦ǇǎǘǊŜŀƳ hƛƭ ŀƴŘ Dŀǎ 9ȄǇƭƻǊŀǝƻƴ ŀƴŘ tǊƻŘǳŎǝƻƴ ό9ϧtύ {ƻǳǊŎŜǎ ______________________ муф 
оΦмΦтΦ {ƻǳǊŎŜ {ǇŜŎƛŬŎ v!κv/ ŀƴŘ ±ŜǊƛŬŎŀǝƻƴ __________________________________________ мфл 
оΦмΦуΦ wŜŎŀƭŎǳƭŀǝƻƴǎ ƛƴ bCw м!м _____________________________________________________ мфм 
оΦмΦфΦ tƭŀƴƴŜŘ LƳǇǊƻǾŜƳŜƴǘǎ ƛƴ bCw м!м ______________________________________________ мфм 

оΦнΦ bCw м!нΥ aŀƴǳŦŀŎǘǳǊƛƴƎ LƴŘǳǎǘǊƛŜǎ ŀƴŘ /ƻƴǎǘǊǳŎǝƻƴ __________________________ мфн 
оΦнΦмΦ /ƭŀǎǎƛŬŎŀǝƻƴ ƻŦ !ŎǝǾƛǝŜǎ ŀƴŘ {ƻǳǊŎŜǎ ___________________________________________ мфп 
оΦнΦнΦ DŜƴŜǊŀƭ !ǇǇǊƻŀŎƘ ŦƻǊ bCw м!н _________________________________________________ мфр 
оΦнΦоΦ CǳŜƭ /ƻƴǎǳƳǇǝƻƴ 5ŀǘŀ _______________________________________________________ мфс 
оΦнΦпΦ /ƻŀƭ _______________________________________________________________________ мфу 
оΦнΦрΦ bŀǘǳǊŀƭ Dŀǎ _________________________________________________________________ мфф 
оΦнΦсΦ CǳŜƭ hƛƭ ____________________________________________________________________ мфф 
оΦнΦтΦ Dŀǎ hƛƭ _____________________________________________________________________ мфф 
оΦнΦуΦ .ƛƻƳŀǎǎ ____________________________________________________________________ мфф 
оΦнΦфΦ aŜǘƘƻŘƻƭƻƎȅ ŦƻǊ /ŜƳŜƴǘ ŀƴŘ [ƛƳŜ Yƛƭƴǎ _________________________________________ мфф 
оΦнΦмлΦ aŜǘƘƻŘƻƭƻƎȅ ŦƻǊ .ƭŀǎǘ CǳǊƴŀŎŜǎ ________________________________________________ нлл 
оΦнΦммΦ aŜǘƘƻŘƻƭƻƎȅ ŦƻǊ 5ƛǎŀƎƎǊŜƎŀǝƴƎ CǳŜƭ ¦ǎŜ ƛƴ LƴŘǳǎǘǊƛŀƭπ{ŎŀƭŜ /ƻƳōǳǎǝƻƴ tƭŀƴǘ __________ нлм 
оΦнΦмнΦ 9ǎǝƳŀǝƻƴ aŜǘƘƻŘ ŦƻǊ LƴŘǳǎǘǊƛŀƭπ{ŎŀƭŜ /ƻƳōǳǎǝƻƴ ________________________________ нло 
оΦнΦмоΦ [ŀǊƎŜ /ƻƳōǳǎǝƻƴ tƭŀƴǘ _______________________________________________________ нло 
оΦнΦмпΦ [ŀǊƎŜκaŜŘƛǳƳ CǳǊƴŀŎŜǎ ŀƴŘ [ŀǊƎŜ a/tǎ _________________________________________ нло 
оΦнΦмрΦ {ƻǳǊŎŜ ǎǇŜŎƛŬŎ v!κv/ ŀƴŘ ±ŜǊƛŬŎŀǝƻƴ ___________________________________________ нлп 
оΦнΦмсΦ wŜŎŀƭŎǳƭŀǝƻƴǎ ƛƴ bCw м!н _____________________________________________________ нлр 
оΦнΦмтΦ tƭŀƴƴŜŘ LƳǇǊƻǾŜƳŜƴǘǎ ƛƴ bCw м!н ______________________________________________ нлр 

оΦоΦ bCw м!оΥ ¢ǊŀƴǎǇƻǊǘ ______________________________________________________ нлс 
оΦоΦмΦ /ƭŀǎǎƛŬŎŀǝƻƴ ƻŦ !ŎǝǾƛǝŜǎ ŀƴŘ {ƻǳǊŎŜǎ ___________________________________________ нлу 
оΦоΦнΦ bCw м!оŀΥ !Ǿƛŀǝƻƴ ___________________________________________________________ нлу 
оΦоΦнΦмΦ 9Ƴƛǎǎƛƻƴ wŜǇƻǊǝƴƎ /ŀǘŜƎƻǊƛŜǎ ŦƻǊ /ƛǾƛƭ !Ǿƛŀǝƻƴ ____________________________________ нлф 
оΦоΦнΦнΦ !ƛǊŎǊŀƊ aƻǾŜƳŜƴǘ 5ŀǘŀ ό!ŎǝǾƛǘȅ 5ŀǘŀύ __________________________________________ нмл 
оΦоΦнΦоΦ 9Ƴƛǎǎƛƻƴ CŀŎǘƻǊǎ ¦ǎŜŘ ________________________________________________________ нмм 
оΦоΦнΦпΦ aŜǘƘƻŘ ¦ǎŜŘ ǘƻ 9ǎǝƳŀǘŜ 9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘŜ [¢h ŎȅŎƭŜ π /ƛǾƛƭ !Ǿƛŀǝƻƴ π 5ƻƳŜǎǝŎ ŀƴŘ 

LƴǘŜǊƴŀǝƻƴŀƭ _________________________________________________________________________ нмн 
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оΦоΦнΦрΦ aŜǘƘƻŘ ¦ǎŜŘ ǘƻ 9ǎǝƳŀǘŜ 9Ƴƛǎǎƛƻƴǎ ƛƴ ǘƘŜ /ǊǳƛǎŜ π /ƛǾƛƭ !Ǿƛŀǝƻƴ π 5ƻƳŜǎǝŎ ŀƴŘ LƴǘŜǊƴŀǝƻƴŀƭ

 нмо 
оΦоΦнΦсΦ 9ǎǝƳŀǝƴƎ 9Ƴƛǎǎƛƻƴǎ _________________________________________________________ нмо 
оΦоΦнΦтΦ hǾŜǊǾƛŜǿ ƻŦ aŜǘƘƻŘ ǘƻ 9ǎǝƳŀǘŜ 9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ aƛƭƛǘŀǊȅ !Ǿƛŀǝƻƴ _____________________ нмп 
оΦоΦнΦуΦ CǳŜƭ wŜŎƻƴŎƛƭƛŀǝƻƴ π !Ǿƛŀǝƻƴ ___________________________________________________ нмп 
оΦоΦоΦ bCw м!оōΥ wƻŀŘ ¢ǊŀƴǎǇƻǊǘ _____________________________________________________ нмп 
оΦоΦоΦмΦ hǾŜǊǾƛŜǿ ___________________________________________________________________ нмп 
оΦоΦоΦнΦ CǳŜƭ {ƻƭŘ Ǿǎ CǳŜƭ ¦ǎŜŘ ________________________________________________________ нмр 
оΦоΦоΦоΦ CǳŜƭ /ƻƴǎǳƳǇǝƻƴ ōȅ wƻŀŘ ¢ǊŀƴǎǇƻǊǘ ____________________________________________ нмс 
оΦоΦоΦпΦ ¢ǊŀŶŎπ.ŀǎŜŘ όCǳŜƭ ¦ǎŜŘύ 9Ƴƛǎǎƛƻƴǎ ______________________________________________ ннл 
оΦоΦоΦрΦ /ƻƭŘπ{ǘŀǊǘ 9Ƴƛǎǎƛƻƴǎ __________________________________________________________ нос 
оΦоΦоΦсΦ bCw м!оōǾΥ 9ǾŀǇƻǊŀǝǾŜ 9Ƴƛǎǎƛƻƴǎ ______________________________________________ ноф 
оΦоΦоΦтΦ bCw м!оōǾƛκм!оōǾƛƛΥ bƻƴπ9ȄƘŀǳǎǘ 9Ƴƛǎǎƛƻƴǎ ƻŦ tŀǊǝŎǳƭŀǘŜ aŀǧŜǊ ____________________ ноф 
оΦоΦоΦуΦ LƴǾŜƴǘƻǊȅ .ŀǎŜŘ ƻƴ CǳŜƭ {ƻƭŘ ___________________________________________________ нпм 
оΦоΦпΦ bCw м!оŎΥ wŀƛƭǿŀȅǎ __________________________________________________________ нпн 
оΦоΦпΦмΦ 5Ŝǘŀƛƭǎ ƻŦ aŜǘƘƻŘƻƭƻƎȅ _______________________________________________________ нпн 
оΦоΦпΦнΦ wŀƛƭǿŀȅǎ ό{ǘŀǝƻƴŀǊȅύ _________________________________________________________ нпо 
оΦоΦпΦоΦ wŀƛƭǿŀȅǎ όaƻōƛƭŜύ ____________________________________________________________ нпо 
оΦоΦрΦ bCw м!оŘΣ м!пŎƛƛƛΣ м!рōΥ bŀǾƛƎŀǝƻƴ _____________________________________________ нпп 
оΦоΦрΦмΦ hǾŜǊǾƛŜǿ ƻŦ aŜǘƘƻŘƻƭƻƎȅ _____________________________________________________ нпр 
оΦоΦрΦнΦ 5ƻƳŜǎǝŎ bŀǾƛƎŀǝƻƴ _________________________________________________________ нпт 
оΦоΦрΦоΦ bCw м!оŘƛΥ LƴǘŜǊƴŀǝƻƴŀƭ bŀǾƛƎŀǝƻƴ _____________________________________________ нрр 
оΦоΦрΦпΦ {ǳƳƳŀǊȅ ƻŦ ŀƭƭ !ŎǝǾƛǘȅ 5ŀǘŀ ¢ǊŜƴŘǎ ŀƴŘ 9Ƴƛǎǎƛƻƴ CŀŎǘƻǊǎ ŦƻǊ bŀǾƛƎŀǝƻƴ _______________ нрс 
оΦоΦсΦ bCw м!пΥ hǘƘŜǊ 9Ƴƛǎǎƛƻƴǎ !ǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ¢ǊŀƴǎǇƻǊǘ {ŜŎǘƻǊǎ _________________________ нрт 
оΦоΦтΦ bƻƴπwƻŀŘ aƻōƛƭŜ aŀŎƘƛƴŜǊȅ όbwaaύ ___________________________________________ нрт 
оΦоΦтΦмΦ bCw м!пōƛƛΥ IƻǳǎŜ ŀƴŘ DŀǊŘŜƴ aŀŎƘƛƴŜǊȅ ________________________________________ нру 
оΦоΦтΦнΦ bCw м!нƎǾƛƛΣ м!пŎƛƛΣ м!пŜƛƛ bƻƴπwƻŀŘ aƻōƛƭŜ aŀŎƘƛƴŜǊȅ ŦƻǊ LƴŘǳǎǘǊȅΣ !ƎǊƛŎǳƭǘǳǊŜ ŀƴŘ !ƛǊǇƻǊǘ 

{ǳǇǇƻǊǘ нрф 
оΦоΦтΦоΦ Dŀǎ hƛƭ wŜŎƻƴŎƛƭƛŀǝƻƴ _________________________________________________________ нср 
оΦоΦуΦ wŜŎŀƭŎǳƭŀǝƻƴǎ ƛƴ ¢ǊŀƴǎǇƻǊǘ {ƻǳǊŎŜǎ _____________________________________________ нсс 
оΦоΦфΦ tƭŀƴƴŜŘ LƳǇǊƻǾŜƳŜƴǘǎ ƛƴ ¢ǊŀƴǎǇƻǊǘ {ƻǳǊŎŜǎ ______________________________________ нст 

оΦпΦ bCw м!пΥ {ǘŀǝƻƴŀǊȅ /ƻƳōǳǎǝƻƴ ƛƴ ǘƘŜ wŜǎƛŘŜƴǝŀƭ κ /ƻƳƳŜǊŎƛŀƭ κ tǳōƭƛŎ {ŜŎǘƻǊǎ ___ нсу 
оΦпΦмΦ /ƭŀǎǎƛŬŎŀǝƻƴ ƻŦ !ŎǝǾƛǝŜǎ ŀƴŘ {ƻǳǊŎŜǎ ___________________________________________ нтл 
оΦпΦнΦ DŜƴŜǊŀƭ !ǇǇǊƻŀŎƘ ŦƻǊ bCw м!п _________________________________________________ нтм 
оΦпΦоΦ CǳŜƭ /ƻƴǎǳƳǇǝƻƴ 5ŀǘŀ _______________________________________________________ нтм 
оΦпΦпΦ bCw м!пŀƛΣ м!пŎƛΥ /ƻƳƳŜǊŎƛŀƭΣ tǳōƭƛŎ {ŜŎǘƻǊ ŀƴŘ !ƎǊƛŎǳƭǘǳǊŀƭ /ƻƳōǳǎǝƻƴ ______________ нтн 
оΦпΦпΦмΦ aŜǘƘƻŘ ŦƻǊ {hн ______________________________________________________________ нтн 
оΦпΦпΦнΦ [ŀǊƎŜ /ƻƳōǳǎǝƻƴ tƭŀƴǘ ŀƴŘ aŜŘƛǳƳπ{ƛȊŜŘ tƭŀƴǘ __________________________________ нтн 
оΦпΦпΦоΦ {ƳŀƭƭŜǊ tƭŀƴǘ ________________________________________________________________ нто 
оΦпΦрΦ bCw м!пōƛΥ wŜǎƛŘŜƴǝŀƭ /ƻƳōǳǎǝƻƴ _____________________________________________ нто 
оΦпΦрΦмΦ hǾŜǊǾƛŜǿ ƻŦ !ǇǇǊƻŀŎƘ ________________________________________________________ нто 
оΦпΦрΦнΦ wŜǎƛŘŜƴǝŀƭ {ƻƭƛŘ CǳŜƭ π ²ƻƻŘ ___________________________________________________ нтп 
оΦпΦрΦоΦ wŜǎƛŘŜƴǝŀƭ {ƻƭƛŘ CǳŜƭǎ π hǘƘŜǊ __________________________________________________ нул 
оΦпΦрΦпΦ DŀǎŜƻǳǎ CǳŜƭǎ _______________________________________________________________ нуп 
оΦпΦрΦрΦ [ƛǉǳƛŘ CǳŜƭǎ _________________________________________________________________ нур 
оΦпΦсΦ {ƻǳǊŎŜ {ǇŜŎƛŬŎ v!κv/ ŀƴŘ ±ŜǊƛŬŎŀǝƻƴ __________________________________________ нур 
оΦпΦтΦ wŜŎŀƭŎǳƭŀǝƻƴǎ ƛƴ bCw {ŜŎǘƻǊ м!п _______________________________________________ нур 
оΦпΦуΦ tƭŀƴƴŜŘ LƳǇǊƻǾŜƳŜƴǘǎ ƛƴ bCw {ŜŎǘƻǊ м!п ________________________________________ нус 

оΦрΦ bCw м!рΥ hǘƘŜǊ {ǘŀǝƻƴŀǊȅ ŀƴŘ aƻōƛƭŜ /ƻƳōǳǎǝƻƴ ___________________________ нут 
оΦрΦмΦ /ƭŀǎǎƛŬŎŀǝƻƴ ƻŦ !ŎǝǾƛǝŜǎ ŀƴŘ {ƻǳǊŎŜǎ ___________________________________________ нуу 
оΦрΦнΦ DŜƴŜǊŀƭ !ǇǇǊƻŀŎƘ ŦƻǊ bCw м!рŀ ________________________________________________ нуу 
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оΦрΦоΦ DŜƴŜǊŀƭ !ǇǇǊƻŀŎƘ ŦƻǊ bCw м!рō ________________________________________________ нуф 
оΦрΦпΦ {ƻǳǊŎŜ {ǇŜŎƛŬŎ v!κv/ ŀƴŘ ±ŜǊƛŬŎŀǝƻƴ __________________________________________ нуф 
оΦрΦрΦ wŜŎŀƭŎǳƭŀǝƻƴǎ ƛƴ bCw {ŜŎǘƻǊ м!р _______________________________________________ нуф 
оΦрΦсΦ tƭŀƴƴŜŘ LƳǇǊƻǾŜƳŜƴǘǎ ƛƴ bCw {ŜŎǘƻǊ м!р ________________________________________ нуф 

оΦсΦ bCw м.м ŀƴŘ м.нΥ CǳƎƛǝǾŜ 9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ CǳŜƭǎ ______________________________ нуф 
оΦсΦмΦ /ƭŀǎǎƛŬŎŀǝƻƴ ƻŦ !ŎǝǾƛǝŜǎ ŀƴŘ {ƻǳǊŎŜǎ ___________________________________________ нфп 
оΦсΦнΦ bCw м.мΥ CǳƎƛǝǾŜ 9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ {ƻƭƛŘ CǳŜƭǎ ______________________________________ нфр 
оΦсΦнΦмΦ bCw м.мŀΥ /ƻŀƭ aƛƴƛƴƎ ŀƴŘ IŀƴŘƭƛƴƎ ____________________________________________ нфр 
оΦсΦнΦнΦ bCw м.мōΥ {ƻƭƛŘ CǳŜƭ ¢ǊŀƴǎŦƻǊƳŀǝƻƴ ____________________________________________ нфр 
оΦсΦоΦ bCw м.нΥ CǳƎƛǝǾŜ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ hƛƭ ŀƴŘ Dŀǎ LƴŘǳǎǘǊƛŜǎ _____________________________ нфс 
оΦсΦоΦмΦ bCw м.нŀƛΥ CǳƎƛǝǾŜ 9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ hƛƭ π 9ȄǇƭƻǊŀǝƻƴΣ tǊƻŘǳŎǝƻƴΣ ¢ǊŀƴǎǇƻǊǘ _____________ нфт 
оΦсΦоΦнΦ bCw м.нŀƛǾΥ CǳƎƛǝǾŜ 9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ wŜŬƴƛƴƎ ŀƴŘ {ǘƻǊŀƎŜ ___________________________ нфу 
оΦсΦоΦоΦ bCw м.нŀǾΥ CǳƎƛǝǾŜ 9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ 5ƛǎǘǊƛōǳǝƻƴ ƻŦ hƛƭ tǊƻŘǳŎǘǎ ______________________ нфф 
оΦсΦоΦпΦ bCw м.нōΥ CǳƎƛǝǾŜ 9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ bŀǘǳǊŀƭ Dŀǎ ¢ǊŀƴǎƳƛǎǎƛƻƴ ŀƴŘ 5ƛǎǘǊƛōǳǝƻƴ ___________ нфф 
оΦсΦоΦрΦ bCw м.нŎΥ ±ŜƴǝƴƎ ŀƴŘ CƭŀǊƛƴƎ ƻŦ bŀǘǳǊŀƭ Dŀǎ ŀƴŘ hƛƭ _______________________________ олл 
оΦсΦпΦ {ƻǳǊŎŜ {ǇŜŎƛŬŎ v!κv/ ŀƴŘ ±ŜǊƛŬŎŀǝƻƴ __________________________________________ олл 
оΦсΦрΦ wŜŎŀƭŎǳƭŀǝƻƴǎ ƛƴ bCw {ŜŎǘƻǊǎ м.м ŀƴŘ м.н ________________________________________ олн 
оΦсΦсΦ tƭŀƴƴŜŘ LƳǇǊƻǾŜƳŜƴǘǎ ƛƴ CǳƎƛǝǾŜ 9Ƴƛǎǎƛƻƴǎ όbCw м.м ŀƴŘ м.нύ ______________________ олн 

пΦ bCw нΥ LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎŜǎ ŀƴŘ tǊƻŘǳŎǘ ¦ǎŜ ________________________________ оло 

пΦмΦ /ƭŀǎǎƛŬŎŀǝƻƴ ƻŦ 9Ƴƛǎǎƛƻƴ {ƻǳǊŎŜǎ ŀƴŘ !ŎǝǾƛǝŜǎ ______________________________ оло 

пΦнΦ !ŎǝǾƛǘȅ 5ŀǘŀ ___________________________________________________________ олу 

пΦоΦ bCw н!рŀΥ aƛƴƛƴƎ ŀƴŘ vǳŀǊǊȅƛƴƎ __________________________________________ омл 

пΦпΦ bCw н!рōΥ /ƻƴǎǘǊǳŎǝƻƴ __________________________________________________ омм 

пΦрΦ bCw н!сΥ CƭŜǧƻƴ .ǊƛŎƪǎ __________________________________________________ омн 

пΦсΦ bCw н.Υ /ƘŜƳƛŎŀƭ tǊƻŎŜǎǎŜǎ _______________________________________________ омо 

пΦтΦ bCw н/мΥ LǊƻƴ ŀƴŘ {ǘŜŜƭ tǊƻŎŜǎǎŜǎ __________________________________________ омр 

пΦуΦ bCw н/оΥ !ƭǳƳƛƴƛǳƳ tǊƻŎŜǎǎŜǎ ____________________________________________ омс 

пΦфΦ bCw н/сΥ ½ƛƴŎ tǊƻŎŜǎǎŜǎ __________________________________________________ омс 

пΦмлΦ bCw н/тŀΥ /ƻǇǇŜǊ tǊƻŎŜǎǎŜǎ ____________________________________________ омс 

пΦммΦ bCw н/тŎΥ hǘƘŜǊ bƻƴπCŜǊǊƻǳǎ aŜǘŀƭ tǊƻŎŜǎǎŜǎ _____________________________ омт 

пΦмнΦ bCw н5оΥ ¦ǎŜǎ ƻŦ {ƻƭǾŜƴǘǎ ______________________________________________ омт 
пΦмнΦмΦ bCw н5оŀΥ 5ƻƳŜǎǝŎ ǎƻƭǾŜƴǘ ǳǎŜ ƛƴŎƭǳŘƛƴƎ ŦǳƴƎƛŎƛŘŜǎ _______________________________ ому 
пΦмнΦмΦмΦ !ŜǊƻǎƻƭ .ŀǎŜŘ /ƻƴǎǳƳŜǊ tǊƻŘǳŎǘǎ ____________________________________________ ому 
пΦмнΦмΦнΦ bƻƴπ!ŜǊƻǎƻƭ .ŀǎŜŘ /ƻƴǎǳƳŜǊ tǊƻŘǳŎǘǎ ________________________________________ омф 
пΦмнΦмΦоΦ tǊƻŦŜǎǎƛƻƴŀƭ ¦ǎŜ ƻŦ /ƭŜŀƴƛƴƎ tǊƻŘǳŎǘǎ _________________________________________ омф 
пΦмнΦмΦпΦ ±ŜƘƛŎƭŜ {ŎǊŜŜƴǿŀǎƘ ________________________________________________________ онл 
пΦмнΦмΦрΦ IŀƴŘ {ŀƴƛǝǎŜǊ ____________________________________________________________ онл 
пΦмнΦмΦсΦ 5ƻƳŜǎǝŎ !ŘƘŜǎƛǾŜǎ ________________________________________________________ онм 
пΦмнΦмΦтΦ tŀƛƴǘ ¢ƘƛƴƴŜǊ _____________________________________________________________ онм 
пΦмнΦмΦуΦ !ƎǊƻŎƘŜƳƛŎŀƭǎ ¦ǎŜ _________________________________________________________ онм 
пΦмнΦнΦ bCw н5оōΥ wƻŀŘ tŀǾƛƴƎ ǿƛǘƘ !ǎǇƘŀƭǘ ____________________________________________ онм 
пΦмнΦнΦмΦ !ǎǇƘŀƭǘ aŀƴǳŦŀŎǘǳǊŜ _______________________________________________________ онм 
пΦмнΦнΦнΦ wƻŀŘ 5ǊŜǎǎƛƴƎǎ ____________________________________________________________ онн 
пΦмнΦоΦ bCw н5оŘΥ /ƻŀǝƴƎ !ǇǇƭƛŎŀǝƻƴǎ ŀƴŘ bCw н5оƘΥ tǊƛƴǝƴƎ _____________________________ онн 
пΦмнΦоΦмΦ ¢ǊŀŘŜ !ǎǎƻŎƛŀǝƻƴ aŜǘƘƻŘǎ __________________________________________________ онн 
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пΦмнΦоΦнΦ {ƛǘŜ {ǇŜŎƛŬŎ 5ŀǘŀ __________________________________________________________ онн 
пΦмнΦпΦ bCw н5оŜΥ 5ŜƎǊŜŀǎƛƴƎ ________________________________________________________ оно 
пΦмнΦпΦмΦ /ƘƭƻǊƛƴŀǘŜŘ {ǳǊŦŀŎŜ /ƭŜŀƴŜǊǎ ________________________________________________ оно 
пΦмнΦпΦнΦ bƻƴπ/ƘƭƻǊƛƴŀǘŜŘ {ǳǊŦŀŎŜ /ƭŜŀƴŜǊǎ ____________________________________________ онп 
пΦмнΦпΦоΦ [ŜŀǘƘŜǊ 5ŜƎǊŜŀǎƛƴƎ ________________________________________________________ онп 
пΦмнΦрΦ bCw н5оŦΥ 5Ǌȅ /ƭŜŀƴƛƴƎ _______________________________________________________ онп 
пΦмнΦсΦ bCw н5оƎΥ /ƘŜƳƛŎŀƭ tǊƻŘǳŎǘǎ __________________________________________________ онп 
пΦмнΦсΦмΦ /ƻŀǝƴƎ aŀƴǳŦŀŎǘǳǊŜ _______________________________________________________ онп 
пΦмнΦсΦнΦ tǊŜǎǎǳǊŜ {ŜƴǎƛǝǾŜ ¢ŀǇŜ ŀƴŘ ¢ȅǊŜ aŀƴǳŦŀŎǘǳǊŜ __________________________________ онп 
пΦмнΦсΦоΦ CƻŀƳ .ƭƻǿƛƴƎ ŀƴŘ hǘƘŜǊ wǳōōŜǊ DƻƻŘǎ ________________________________________ онр 
пΦмнΦтΦ bCw н5оƛΥ hǘƘŜǊ {ƻƭǾŜƴǘ ¦ǎŜ ___________________________________________________ онр 
пΦмнΦтΦмΦ {ŜŜŘ hƛƭ 9ȄǘǊŀŎǝƻƴ _________________________________________________________ онр 
пΦмнΦтΦнΦ LƴŘǳǎǘǊƛŀƭ !ŘƘŜǎƛǾŜǎ ŀƴŘ {Ŝŀƭŀƴǘǎ _____________________________________________ онр 
пΦмнΦтΦоΦ ²ƻƻŘ LƳǇǊŜƎƴŀǝƻƴ ________________________________________________________ онр 
пΦмнΦтΦпΦ !ƛǊŎǊŀƊ ŀƴŘ wǳƴǿŀȅ 5ŜπLŎŜǊ _________________________________________________ онс 
пΦмнΦтΦрΦ hǘƘŜǊ {ƻƭǾŜƴǘ ¦ǎŜ _________________________________________________________ онс 
пΦмнΦуΦ bƻƴπba±h/ 9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ bCw н5 ____________________________________________ онс 
пΦмнΦфΦ [ƛƳƛǘŀǝƻƴǎ ƻŦ 9ǎǝƳŀǝƴƎ 9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ bCw н5 ___________________________________ онт 

пΦмоΦ bCw нDΥ hǘƘŜǊ tǊƻŘǳŎǘ ¦ǎŜ _____________________________________________ онт 

пΦмпΦ bCw нIмΥ tǳƭǇ ŀƴŘ tŀǇŜǊ LƴŘǳǎǘǊȅ ________________________________________ ону 

пΦмрΦ bCw нIнΥ CƻƻŘ ŀƴŘ 5Ǌƛƴƪ tǊƻŎŜǎǎŜǎ ______________________________________ онф 

пΦмсΦ bCw нLΥ ²ƻƻŘ tǊƻŎŜǎǎŜǎ ________________________________________________ оол 

пΦмтΦ bCw нYΥ /ƻƴǎǳƳǇǝƻƴ ƻŦ thtǎ ___________________________________________ оол 

пΦмуΦ {ƻǳǊŎŜ ǎǇŜŎƛŬŎ v!κv/ ŀƴŘ ǾŜǊƛŬŎŀǝƻƴ ____________________________________ оом 

пΦмфΦ wŜŎŀƭŎǳƭŀǝƻƴǎ ƛƴ LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎŜǎ ŀƴŘ tǊƻŘǳŎǘ ¦ǎŜ όbCw нύ ________________ оом 

пΦнлΦ tƭŀƴƴŜŘ LƳǇǊƻǾŜƳŜƴǘǎ ƛƴ LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎŜǎ ŀƴŘ tǊƻŘǳŎǘ ¦ǎŜ όbCw нύ _________ оон 

рΦ bCw оΥ !ƎǊƛŎǳƭǘǳǊŜ _____________________________________________________ ооп 

рΦмΦ /ƭŀǎǎƛŬŎŀǝƻƴ ƻŦ !ŎǝǾƛǝŜǎ ŀƴŘ {ƻǳǊŎŜǎ ______________________________________ ооп 

рΦнΦ !ŎǝǾƛǘȅ {ǘŀǝǎǝŎǎ _______________________________________________________ оот 
рΦнΦмΦ [ƛǾŜǎǘƻŎƪ {ǘŀǝǎǝŎǎ ___________________________________________________________ оот 
рΦнΦнΦ bƛǘǊƻƎŜƴ 9ȄŎǊŜǝƻƴ ___________________________________________________________ ооф 
рΦнΦоΦ [ƛǾŜǎǘƻŎƪ aŀƴŀƎŜƳŜƴǘ tǊŀŎǝŎŜǎ ________________________________________________ опм 
рΦнΦпΦ {ȅƴǘƘŜǝŎ CŜǊǝƭƛǎŜǊ ¦ǎŀƎŜ ______________________________________________________ опр 
рΦнΦрΦ CƛŜƭŘ ōǳǊƴƛƴƎ ƻŦ !ƎǊƛŎǳƭǘǳǊŀƭ wŜǎƛŘǳŜǎ ____________________________________________ опс 
рΦнΦсΦ ¦ǎŜ ƻŦ tŜǎǝŎƛŘŜǎ _____________________________________________________________ опт 

рΦоΦ bCw о.Υ 9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ [ƛǾŜǎǘƻŎƪ IƻǳǎƛƴƎ ŀƴŘ aŀƴǳǊŜ aŀƴŀƎŜƳŜƴǘ _____________ опу 

рΦпΦ bCw о5Υ 9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ {ƻƛƭǎ ______________________________________________ орм 

рΦрΦ bCw о5ŀнōΥ 9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ {ŜǿŀƎŜ {ƭǳŘƎŜ !ǇǇƭƛŜŘ ǘƻ {ƻƛƭǎ _____________________ орп 

рΦсΦ bCw о5ŀнŎΥ 9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ hǘƘŜǊ hǊƎŀƴƛŎ CŜǊǝƭƛǎŜǊǎ !ǇǇƭƛŜŘ ǘƻ {ƻƛƭǎ όLƴŎƭǳŘƛƴƎ /ƻƳǇƻǎǘύ

 орп 

рΦтΦ bCw оCΥ CƛŜƭŘ .ǳǊƴƛƴƎ ƻŦ !ƎǊƛŎǳƭǘǳǊŀƭ wŜǎƛŘǳŜǎ ________________________________ орр 

рΦуΦ {ƻǳǊŎŜ {ǇŜŎƛŬŎ v!κv/ ŀƴŘ ±ŜǊƛŬŎŀǝƻƴ _____________________________________ орс 
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рΦфΦ wŜŎŀƭŎǳƭŀǝƻƴǎ ƛƴ !ƎǊƛŎǳƭǘǳǊŜ όbCw оύ _______________________________________ орс 

рΦмлΦ tƭŀƴƴŜŘ LƳǇǊƻǾŜƳŜƴǘǎ ƛƴ !ƎǊƛŎǳƭǘǳǊŜ όbCw оύ ______________________________ орт 

сΦ bCw рΥ ²ŀǎǘŜ _________________________________________________________ орф 

сΦмΦ /ƭŀǎǎƛŬŎŀǝƻƴ ƻŦ !ŎǝǾƛǝŜǎ ŀƴŘ YŜȅ {ƻǳǊŎŜǎ ___________________________________ орф 

сΦнΦ !ŎǝǾƛǘȅ {ǘŀǝǎǝŎǎ _______________________________________________________ осл 

сΦоΦ bCw р!Υ [ŀƴŘŬƭƭ ________________________________________________________ осм 
сΦоΦмΦ ²ŀǎǘŜ ǘƻ [ŀƴŘŬƭƭ _____________________________________________________________ осм 
сΦоΦнΦ 9ǎǝƳŀǝƴƎ 9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ [ŀƴŘŬƭƭ ______________________________________________ осо 

сΦпΦ bCw р.Υ /ƻƳǇƻǎǝƴƎ ŀƴŘ !ƴŀŜǊƻōƛŎ 5ƛƎŜǎǝƻƴ ________________________________ осс 

сΦрΦ bCw р/Υ LƴŎƛƴŜǊŀǝƻƴ ƻŦ ²ŀǎǘŜ _____________________________________________ осф 
сΦрΦмΦ bCw р/мōƛƛƛΥ /ƭƛƴƛŎŀƭ ²ŀǎǘŜ LƴŎƛƴŜǊŀǝƻƴ __________________________________________ осф 
сΦрΦнΦ bCw р/мōƛƛΥ IŀȊŀǊŘƻǳǎ ²ŀǎǘŜ LƴŎƛƴŜǊŀǝƻƴ ________________________________________ отл 
сΦрΦоΦ bCw р/мōƛǾΥ {ŜǿŀƎŜ {ƭǳŘƎŜ LƴŎƛƴŜǊŀǝƻƴ _________________________________________ отл 
сΦрΦпΦ bCw р/мōǾΥ /ǊŜƳŀǝƻƴ ________________________________________________________ отм 
сΦрΦпΦмΦ !ƴƛƳŀƭ /ŀǊŎŀǎǎ LƴŎƛƴŜǊŀǝƻƴ ____________________________________________________ отм 
сΦрΦпΦнΦ /ǊŜƳŀǘƻǊƛŀ _________________________________________________________________ отм 
сΦрΦрΦ ²ŀǎǘŜ LƴŎƛƴŜǊŀǝƻƴ LƴǇǳǘǎ _____________________________________________________ отм 
сΦрΦсΦ bCw р/нΥ hǇŜƴ .ǳǊƴƛƴƎ ƻŦ ²ŀǎǘŜ _______________________________________________ отн 

сΦсΦ bCw р5Υ ²ŀǎǘŜǿŀǘŜǊ ____________________________________________________ ото 

сΦтΦ bCw р9Υ hǘƘŜǊ ²ŀǎǘŜ ____________________________________________________ отп 
сΦтΦмΦ !ŎŎƛŘŜƴǘŀƭ CƛǊŜǎ ______________________________________________________________ отп 
сΦтΦнΦ .ƻƴŬǊŜ bƛƎƘǘ ________________________________________________________________ отп 

сΦуΦ {ƻǳǊŎŜ {ǇŜŎƛŬŎ v!κv/ ŀƴŘ ±ŜǊƛŬŎŀǝƻƴ _____________________________________ отр 

сΦфΦ wŜŎŀƭŎǳƭŀǝƻƴǎ ƛƴ ²ŀǎǘŜ όbCw рύ ____________________________________________ отр 

сΦмлΦ tƭŀƴƴŜŘ LƳǇǊƻǾŜƳŜƴǘǎ ƛƴ ²ŀǎǘŜ όbCw рύ __________________________________ отр 

тΦ bCw сΥ hǘƘŜǊ _________________________________________________________ отт 

тΦмΦ /ƭŀǎǎƛŬŎŀǝƻƴ ƻŦ !ŎǝǾƛǝŜǎ ŀƴŘ {ƻǳǊŎŜǎ ______________________________________ отт 

тΦнΦ !ŎǝǾƛǘȅ {ǘŀǝǎǝŎǎ _______________________________________________________ отт 

тΦоΦ aŜǘƘƻŘǎ ŦƻǊ 9ǎǝƳŀǝƴƎ 9Ƴƛǎǎƛƻƴǎ __________________________________________ оту 
тΦоΦмΦ LƴŦŀƴǘ 9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ bŀǇǇƛŜǎ _________________________________________________ отф 
тΦоΦнΦ 5ƻƳŜǎǝŎ tŜǘǎ _______________________________________________________________ отф 
тΦоΦоΦ DƻƭŦ ŎƻǳǊǎŜǎΣ ǇŀǊƪǎ ŀƴŘ ƎŀǊŘŜƴǎ ________________________________________________ отф 

тΦпΦ {ƻǳǊŎŜ {ǇŜŎƛŬŎ v!κv/ ŀƴŘ ±ŜǊƛŬŎŀǝƻƴ _____________________________________ оул 

тΦрΦ wŜŎŀƭŎǳƭŀǝƻƴǎ ƛƴ άhǘƘŜǊέ όbCw сύ __________________________________________ оул 

тΦсΦ tƭŀƴƴŜŘ LƳǇǊƻǾŜƳŜƴǘǎ ƛƴ άhǘƘŜǊέ όbCw сύ ___________________________________ оул 

уΦ wŜŎŀƭŎǳƭŀǝƻƴǎ ŀƴŘ aŜǘƘƻŘƻƭƻƎȅ /ƘŀƴƎŜǎ _________________________________ оум 

уΦмΦ bƛǘǊƻƎŜƴ hȄƛŘŜǎ wŜǾƛǎƛƻƴǎ ________________________________________________ оуо 

уΦнΦ bƻƴπaŜǘƘŀƴŜ ±ƻƭŀǝƭŜ hǊƎŀƴƛŎ /ƻƳǇƻǳƴŘ wŜǾƛǎƛƻƴǎ ___________________________ оур 

уΦоΦ {ǳƭǇƘǳǊ 5ƛƻȄƛŘŜ wŜǾƛǎƛƻƴǎ ________________________________________________ оут 
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уΦпΦ !ƳƳƻƴƛŀ wŜǾƛǎƛƻƴǎ _____________________________________________________ офл 

уΦрΦ tŀǊǝŎǳƭŀǘŜ aŀǧŜǊ ғ нΦр ҡƳ wŜǾƛǎƛƻƴǎ _______________________________________ офп 

уΦсΦ tŀǊǝŎǳƭŀǘŜ aŀǧŜǊ ғ мл ҡƳ  wŜǾƛǎƛƻƴǎ _______________________________________ офу 

уΦтΦ /ŀǊōƻƴ aƻƴƻȄƛŘŜ wŜǾƛǎƛƻƴǎ ______________________________________________ плн 

уΦуΦ .ƭŀŎƪ /ŀǊōƻƴ wŜǾƛǎƛƻƴǎ___________________________________________________ плр 

уΦфΦ aŜǘŀƭ wŜǾƛǎƛƻƴǎ ________________________________________________________ плу 

уΦмлΦ tŜǊǎƛǎǘŜƴǘ hǊƎŀƴƛŎ /ƻƳǇƻǳƴŘ wŜǾƛǎƛƻƴǎ ___________________________________ плу 

фΦ 9Ƴƛǎǎƛƻƴ tǊƻƧŜŎǝƻƴǎ ___________________________________________________ пмл 

фΦмΦ hǾŜǊǾƛŜǿ ƻŦ 5ŀǘŀ ŀƴŘ LƴǇǳǘ !ǎǎǳƳǇǝƻƴǎ ____________________________________ пмл 
фΦмΦмΦ {ǘŀƴŘŀǊŘ !ǇǇǊƻŀŎƘ ___________________________________________________________ пмм 

фΦнΦ 5ŜǎŎǊƛǇǝƻƴ ƻŦ {ŜŎǘƻǊŀƭ tǊƻƧŜŎǝƻƴǎ _________________________________________ пнн 
фΦнΦмΦ bCw м!мŀΥ tƻǿŜǊ {ǘŀǝƻƴǎ _____________________________________________________ пнн 
фΦнΦнΦ bCw м!мōκм!мŎ hǘƘŜǊ 9ƴŜǊƎȅ LƴŘǳǎǘǊƛŜǎ ŀƴŘ м. CǳƎƛǝǾŜ 9Ƴƛǎǎƛƻƴǎ ____________________ пнн 
фΦнΦоΦ bCw м!нκм!пŀκм!пŎΥ hǘƘŜǊ {ǘŀǝƻƴŀǊȅ /ƻƳōǳǎǝƻƴ ________________________________ пно 
фΦнΦпΦ bCw м!оōΥ wƻŀŘ ǘǊŀƴǎǇƻǊǘ _____________________________________________________ пно 
фΦнΦрΦ bCw м!оŀΥ !Ǿƛŀǝƻƴ ___________________________________________________________ пнп 
фΦнΦсΦ bCw м!нƎǾƛƛΣ м!оŜƛƛΣ м!пōƛƛΣ м!пŎƛƛΥ bƻƴπǊƻŀŘ ƳƻōƛƭŜ ƳŀŎƘƛƴŜǊȅ όbwaaύ ǎƻǳǊŎŜǎ ________ пнр 
фΦнΦтΦ bCw м!оŎΥ wŀƛƭ _______________________________________________________________ пнр 
фΦнΦуΦ bCw м!оŘƛƛΥ LƴƭŀƴŘ ǿŀǘŜǊǿŀȅǎ __________________________________________________ пнс 
фΦнΦфΦ bCw м!оŘƛƛΥ {ƘƛǇǇƛƴƎ _________________________________________________________ пнс 
фΦнΦмлΦ bCw м!пōƛΥ {ǘŀǝƻƴŀǊȅ 5ƻƳŜǎǝŎ ŎƻƳōǳǎǝƻƴ ______________________________________ пнс 
фΦнΦммΦ bCw н!Υ aƛƴŜǊŀƭ tǊƻŎŜǎǎŜǎ _____________________________________________________ пнт 
фΦнΦмнΦ bCw н.Υ /ƘŜƳƛŎŀƭ tǊƻŎŜǎǎŜǎ ___________________________________________________ пнт 
фΦнΦмоΦ bCw н5Υ {ƻƭǾŜƴǘ ¦ǎŜ __________________________________________________________ пну 
фΦнΦмпΦ bCw н/Υ aŜǘŀƭ tǊƻŎŜǎǎŜǎ ______________________________________________________ пну 
фΦнΦмрΦ bCw нDΥ hǘƘŜǊ tǊƻŘǳŎǘ ¦ǎŜ ____________________________________________________ пол 
фΦнΦмсΦ bCw нIΥ CƻƻŘΣ 5Ǌƛƴƪ aŀƴǳŦŀŎǘǳǊŜ ŀƴŘ tŀǇŜǊ tǊƻŘǳŎǝƻƴ ____________________________ пол 
фΦнΦмтΦ bCw нLΥ ²ƻƻŘ tǊƻŘǳŎǘǎ aŀƴǳŦŀŎǘǳǊŜ ____________________________________________ пол 
фΦнΦмуΦ bCw оΥ !ƎǊƛŎǳƭǘǳǊŜ ___________________________________________________________ пом 
фΦнΦмуΦмΦ bƻǘŜǎ ƻƴ ƳŜǘƘƻŘƻƭƻƎȅ _____________________________________________________ пос 
фΦнΦмфΦ bCw рΥ ²ŀǎǘŜ _______________________________________________________________ ппл 
фΦнΦнлΦ bCw с!Υ hǘƘŜǊ όLƴŎƭǳŘŜŘ ƛƴ bŀǝƻƴŀƭ ¢ƻǘŀƭ ŦƻǊ 9ƴǝǊŜ ¢ŜǊǊƛǘƻǊȅύ ________________________ ппм 

фΦоΦ tǊƻƎǊŜǎǎ !Ǝŀƛƴǎǘ ¦Y !ƛǊ vǳŀƭƛǘȅ 9Ƴƛǎǎƛƻƴ /ƻƳƳƛǘƳŜƴǘǎ ________________________ ппм 

млΦ !ŘƧǳǎǘƳŜƴǘ ________________________________________________________ ппт 

млΦмΦ !ŘƧǳǎǘƳŜƴǘ aŜŎƘŀƴƛǎƳǎ ¦ƴŘŜǊ ǘƘŜ DƻǘƘŜƴōǳǊƎ tǊƻǘƻŎƻƭ ŀƴŘ b9/w ____________ ппт 

млΦнΦ !ŘƧǳǎǘƳŜƴǘ ŦƻǊ bIо ŦǊƻƳ bCw о5ŀнŎ ______________________________________ ппф 
млΦнΦмΦ WǳǎǝŬŎŀǝƻƴ _________________________________________________________________ ппф 
млΦнΦнΦ 5ŜǎŎǊƛǇǝƻƴ ƻŦ ǘƘŜ 9ǾƛŘŜƴŎŜ ____________________________________________________ ппф 
млΦнΦоΦ vǳŀƴǝŦȅƛƴƎ ǘƘŜ !ŘƧǳǎǘƳŜƴǘ ____________________________________________________ прл 

млΦоΦ bƻƴπ/ƻƳǇƭƛŀƴǘ tƻƭƭǳǘŀƴǘǎ ______________________________________________ прм 

ммΦ wŜǇƻǊǝƴƎ ƻŦ DǊƛŘŘŜŘ 9Ƴƛǎǎƛƻƴǎ ŀƴŘ [ŀǊƎŜ tƻƛƴǘ {ƻǳǊŎŜǎ ____________________ прн 

ммΦмΦ LƴǘǊƻŘǳŎǝƻƴ _________________________________________________________ прн 

ммΦнΦ hǾŜǊǾƛŜǿ ƻŦ 5ŀǘŀ wŜǇƻǊǘŜŘ ¦ƴŘŜǊ ǘƘŜ /[w¢!t ŀƴŘ b9/w _____________________ прн 
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ммΦнΦмΦ ¸ŜŀǊǎ /ƻǾŜǊŜŘ _______________________________________________________________ прн 
ммΦнΦнΦ /ƻƴǎƛǎǘŜƴŎȅ ǿƛǘƘ ǘƘŜ bŀǝƻƴŀƭ LƴǾŜƴǘƻǊȅ __________________________________________ про 
ммΦнΦоΦ DbCw {ŜŎǘƻǊǎ ǿƛǘƘ ŀ .ǊƛŜŦ 9ȄǇƭŀƴŀǝƻƴ ƻŦ DǊƛŘŘŜŘ aŜǘƘƻŘƻƭƻƎȅ ______________________ про 
ммΦнΦпΦ tƻƭƭǳǘŀƴǘ /ƻǾŜǊŀƎŜ ___________________________________________________________ прп 
ммΦнΦрΦ {ƻǳǊŎŜ {ŜŎǘƻǊ /ƻǾŜǊŀƎŜ _______________________________________________________ прп 

ммΦоΦ bCw м!мΣ м!нΣ м.Σ нΥ LƴŘǳǎǘǊƛŀƭ ŀƴŘ /ƻƳƳŜǊŎƛŀƭ {ƻǳǊŎŜǎ ______________________ прр 

ммΦпΦ bCw м!пŀƛ όм!нΣ нύΥ hǘƘŜǊ LƴŘǳǎǘǊƛŀƭΣ /ƻƳƳŜǊŎƛŀƭ ŀƴŘ tǳōƭƛŎ {ŜŎǘƻǊ /ƻƴǎǳƳŜǊǎ ___ прф 

ммΦрΦ bCw м!оŀΥ !ƛǊŎǊŀƊ ____________________________________________________ псм 

ммΦсΦ bCw м!оōΥ wƻŀŘ ǘǊŀƴǎǇƻǊǘ ______________________________________________ псн 
ммΦсΦмΦ 9Ƴƛǎǎƛƻƴ CŀŎǘƻǊǎ ŀƴŘ CǳŜƭ /ƻƴǎǳƳǇǝƻƴ CŀŎǘƻǊǎ ___________________________________ псн 
ммΦсΦнΦ wƻŀŘ ¢ǊŀƴǎǇƻǊǘ aŀǇǇƛƴƎ aŜǘƘƻŘƻƭƻƎȅ ___________________________________________ псо 
ммΦсΦоΦ hǘƘŜǊ wƻŀŘ ¢ǊŀƴǎǇƻǊǘ ŜƳƛǎǎƛƻƴǎ ________________________________________________ пст 

ммΦтΦ bCw м!оŎΥ wŀƛƭ ________________________________________________________ псу 

ммΦуΦ bCw м!оŘƛΥ LƴƭŀƴŘ ²ŀǘŜǊǿŀȅǎ ___________________________________________ псф 

ммΦфΦ bCw м!оŘƛƛΣ м!пŎƛƛƛΥ {ƘƛǇǇƛƴƎ όLƴŎƭǳŘƛƴƎ CƛǎƘƛƴƎύ ____________________________ псф 

ммΦмлΦ bCw м!нƎǾƛƛΣ м!пŎƛƛΥ LƴŘǳǎǘǊƛŀƭ hũπwƻŀŘ ___________________________________ птп 

ммΦммΦ bCw м!пōƛΥ {ǘŀǝƻƴŀǊȅ 5ƻƳŜǎǝŎ /ƻƳōǳǎǝƻƴ _______________________________ птр 
ммΦммΦмΦ bŀǘǳǊŀƭ Ǝŀǎ _______________________________________________________________ птр 
ммΦммΦнΦ hƛƭ ŀƴŘ {ƻƭƛŘ CǳŜƭǎ _________________________________________________________ птр 

ммΦмнΦ bCw м.мΣ н!рŀΥ vǳŀǊǊȅƛƴƎ ŀƴŘ aƛƴƛƴƎ ____________________________________ птф 

ммΦмоΦ bCw м.нΥ hũǎƘƻǊŜ hƛƭ ŀƴŘ Dŀǎ ___________________________________________ птф 

ммΦмпΦ bCw оΥ !ƎǊƛŎǳƭǘǳǊŜ_____________________________________________________ птф 

ммΦмрΦ bCw р!Υ [ŀƴŘŬƭƭ {ƛǘŜǎ __________________________________________________ пул 

ммΦмсΦ bCw с!Σ р/нΥ !ŎŎƛŘŜƴǘŀƭ CƛǊŜǎ ŀƴŘ {Ƴŀƭƭπ{ŎŀƭŜ ²ŀǎǘŜ .ǳǊƴƛƴƎ__________________ пум 

ммΦмтΦ ¦ƴŎŜǊǘŀƛƴǝŜǎ ŀƴŘ ±ŜǊƛŬŎŀǝƻƴ ___________________________________________ пум 

мнΦ /[w¢!t wŜŎƻƳƳŜƴŘŀǝƻƴǎ ____________________________________________ пун 

моΦ wŜŦŜǊŜƴŎŜǎ _________________________________________________________ пуп 

моΦмΦ DŜƴŜǊŀƭ _____________________________________________________________ пуп 

моΦнΦ 9ȄŜŎǳǝǾŜ {ǳƳƳŀǊȅ ___________________________________________________ пур 

моΦоΦ /ƘŀǇǘŜǊ м ς LƴǘǊƻŘǳŎǝƻƴ _______________________________________________ пус 

моΦпΦ /ƘŀǇǘŜǊ н ς YŜȅ ¢ǊŜƴŘǎ _________________________________________________ пус 

моΦрΦ /ƘŀǇǘŜǊ о ς bCw м 9ƴŜǊƎȅ _______________________________________________ пус 

моΦсΦ /ƘŀǇǘŜǊ п ς bCw н LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎŜǎ ŀƴŘ tǊƻŎŜǎǎ ¦ǎŜ ______________________ пфм 

моΦтΦ /ƘŀǇǘŜǊ р ς bCw о !ƎǊƛŎǳƭǘǳǊŜ ___________________________________________ пфн 

моΦуΦ /ƘŀǇǘŜǊ с ς bCw р ²ŀǎǘŜ _______________________________________________ пфр 

моΦфΦ /ƘŀǇǘŜǊ т ς bCw с hǘƘŜǊ ________________________________________________ пфт 

моΦмлΦ /ƘŀǇǘŜǊ у ς wŜŎŀƭŎǳƭŀǝƻƴǎ ______________________________________________ пфт 



UK IIR 2025 Submission  Contents 

Ricardo  36 

 

моΦммΦ /ƘŀǇǘŜǊ ф ς tǊƻƧŜŎǝƻƴǎ ________________________________________________ пфт 

моΦмнΦ /ƘŀǇǘŜǊ мл ς !ŘƧǳǎǘƳŜƴǘǎ ______________________________________________ пфф 

моΦмоΦ /ƘŀǇǘŜǊ мм ς DǊƛŘŘŜŘ 5ŀǘŀ ______________________________________________ пфф 

мпΦ !ǳǘƘƻǊǎ ŀƴŘ /ƻƴǘǊƛōǳǘƻǊǎ _____________________________________________ рлл 

 
  



UK IIR 2025 Submission  Contents 

Ricardo  37 

 

IV Figures 

CƛƎǳǊŜ 9{Φлπм ¢ƻǘŀƭ ¦Y 9Ƴƛǎǎƛƻƴǎ ōȅ {ƻǳǊŎŜ {ŜŎǘƻǊǎ ƻŦ hȄƛŘŜǎ ƻŦ bƛǘǊƻƎŜƴ όbh·ύΣ мффлπнлноΦ ______________ п 
CƛƎǳǊŜ 9{Φлπн  ¢ƻǘŀƭ ¦Y 9Ƴƛǎǎƛƻƴǎ ōȅ {ƻǳǊŎŜ {ŜŎǘƻǊǎ ƻŦ bƻƴπaŜǘƘŀƴŜ ±ƻƭŀǝƭŜ hǊƎŀƴƛŎ  /ƻƳǇƻǳƴŘǎ 

όba±h/ǎύΣ мффлπнлноΦ _______________________________________________________________________ р 
CƛƎǳǊŜ 9{Φлπо ¢ƻǘŀƭ ¦Y 9Ƴƛǎǎƛƻƴǎ ōȅ {ƻǳǊŎŜ {ŜŎǘƻǊǎ ƻŦ {ǳƭǇƘǳǊ 5ƛƻȄƛŘŜ ό{hнύΣ мффлπнлноΦ _________________ с 
CƛƎǳǊŜ 9{Φлπп ¢ƻǘŀƭ ¦Y 9Ƴƛǎǎƛƻƴǎ ōȅ {ƻǳǊŎŜ {ŜŎǘƻǊǎ ƻŦ !ƳƳƻƴƛŀ όbIоύΣ мффлπнлноΦ______________________ т 
CƛƎǳǊŜ 9{Φлπр ¢ƻǘŀƭ ¦Y 9Ƴƛǎǎƛƻƴǎ ōȅ {ƻǳǊŎŜ {ŜŎǘƻǊǎ ƻŦ tŀǊǝŎǳƭŀǘŜ aŀǧŜǊ ғ нΦр ҡƳ όtaнΦрύΣ мффлπнлноΦ _____ у 
CƛƎǳǊŜ 9{Φлπс ¢ƻǘŀƭ ¦Y 9Ƴƛǎǎƛƻƴǎ ōȅ {ƻǳǊŎŜ {ŜŎǘƻǊǎ ƻŦ tŀǊǝŎǳƭŀǘŜ aŀǧŜǊ ғ мл ҡƳ όtaмлύΣ мффлπнлноΦ ______ ф 
CƛƎǳǊŜ 9{Φлπт ¢ƻǘŀƭ ¦Y 9Ƴƛǎǎƛƻƴǎ ōȅ {ƻǳǊŎŜ {ŜŎǘƻǊǎ ƻŦ /ŀǊōƻƴ aƻƴƻȄƛŘŜ ό/hύΣ мффлπнлноΦ _______________ мл 
CƛƎǳǊŜ 9{Φлπу /ƻƳǇŀǊƛǎƻƴ ƻŦ ¦Y нлно ƴŀǝƻƴŀƭ ŜƳƛǎǎƛƻƴǎ ŀƴŘ ǇǊƻƧŜŎǘŜŘ ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ŦƻǊ ȅŜŀǊǎ нлнрπ 

нлрл ŀƎŀƛƴǎǘ b9/w 9w/ǎ _____________________________________________________________________ нм 
CƛƎǳǊŜ мπм hǾŜǊǾƛŜǿ ƻŦ ǘƘŜ wƻƭŜǎ ǿƛǘƘƛƴ ǘƘŜ b!9L ________________________________________________ ст 
CƛƎǳǊŜ мπн hǾŜǊǾƛŜǿ ƻŦ ǘƘŜ LƴǾŜƴǘƻǊȅ tǊŜǇŀǊŀǝƻƴ tǊƻŎŜǎǎ _________________________________________ тл 
CƛƎǳǊŜ мπо ¢ƘŜ !ƴƴǳŀƭ b!9L /ȅŎƭŜ ƛƴ ǘƘŜ ¦Y _____________________________________________________ тм 
CƛƎǳǊŜ мπп {ǳƳƳŀǊȅ ƻŦ b!9L Řŀǘŀ ƅƻǿǎ ________________________________________________________ тн 
CƛƎǳǊŜ мπр 5ŀǘŀ ŎƻƭƭŜŎǝƻƴ ŦƻǊ ŎƻǊŜ b!9L ŎƻƳǇƛƭŀǝƻƴ _____________________________________________ тп 
CƛƎǳǊŜ мπс v!κv/ tƭŀƴ ______________________________________________________________________ фо 
CƛƎǳǊŜ мπт v!κv/ LƳǇƭŜƳŜƴǘŀǝƻƴ ____________________________________________________________ фо 
CƛƎǳǊŜ мπу 5ƻŎǳƳŜƴǘŀǝƻƴ ŀƴŘ !ǊŎƘƛǾƛƴƎ _______________________________________________________ фп 
CƛƎǳǊŜ мπф v!κv/ !ŎǝǾƛǝŜǎ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ b!9L /ȅŎƭŜ ___________________________________________ фф 
CƛƎǳǊŜ мπмл vǳŀƭƛǘȅ ŎƘŜŎƪǎ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ b!9L ŎƻƳǇƛƭŀǝƻƴ ǇǊƻŎŜǎǎ _______________________________ млм 
CƛƎǳǊŜ нπм ¢ƻǘŀƭ ¦Y ŜƳƛǎǎƛƻƴǎ ƻŦ bh· ŦƻǊ мффлπнлно _____________________________________________ мну 
CƛƎǳǊŜ нπн ¢ƻǘŀƭ ¦Y ŜƳƛǎǎƛƻƴǎ ƻŦ {hн ŦƻǊ мффлπнлно _____________________________________________ мон 
CƛƎǳǊŜ нπо ¢ƻǘŀƭ ¦Y ŜƳƛǎǎƛƻƴǎ ƻŦ ba±h/ǎ ŦƻǊ мффлπнлно _________________________________________ мос 
CƛƎǳǊŜ нπп ¢ƻǘŀƭ ¦Y ŜƳƛǎǎƛƻƴǎ ƻŦ bIо ŦƻǊ мффлπнлно _____________________________________________ мпл 
CƛƎǳǊŜ нπр ¢ƻǘŀƭ ¦Y ŜƳƛǎǎƛƻƴǎ ƻŦ taнΦр ŦƻǊ мффлπнлно ____________________________________________ мпо 
CƛƎǳǊŜ нπс ¢ƻǘŀƭ ¦Y ŜƳƛǎǎƛƻƴǎ ƻŦ [ŜŀŘ ŦƻǊ мффлπнлно ____________________________________________ мпс 
CƛƎǳǊŜ нπт ¢ƻǘŀƭ ¦Y ŜƳƛǎǎƛƻƴǎ ƻŦ /ŀŘƳƛǳƳ ŦƻǊ мффлπнлно ________________________________________ мпу 
CƛƎǳǊŜ нπу ¢ƻǘŀƭ ¦Y ŜƳƛǎǎƛƻƴǎ ƻŦ aŜǊŎǳǊȅ ŦƻǊ мффлπнлно _________________________________________ мрл 
CƛƎǳǊŜ нπф ¢ƻǘŀƭ ¦Y ŜƳƛǎǎƛƻƴǎ ƻŦ 5ƛƻȄƛƴǎ ŀƴŘ CǳǊŀƴǎ ŦƻǊ мффлπнлно _________________________________ мрн 
CƛƎǳǊŜ нπмл ¢ƻǘŀƭ ¦Y ŜƳƛǎǎƛƻƴǎ ƻŦ .ŜƴȊƻώŀϐǇȅǊŜƴŜ ŦƻǊ мффлπнлно __________________________________ мрп 
CƛƎǳǊŜ оπм wŀǝƻ ƻŦ ŎŀƭŎǳƭŀǘŜŘ ŎƻƴǎǳƳǇǝƻƴ ƻŦ ǇŜǘǊƻƭ ŀƴŘ ŘƛŜǎŜƭ ŦǳŜƭ ōŀǎŜŘ ƻƴ ǘǊŀŶŎ ƳƻǾŜƳŜƴǘ ŀƴŘ ŦǳŜƭ 

ŎƻƴǎǳƳǇǝƻƴ ŦŀŎǘƻǊǎ ǎǳƳƳŜŘ ŦƻǊ ŘƛũŜǊŜƴǘ ǾŜƘƛŎƭŜ ǘȅǇŜǎ ǘƻ ǘƘŜ 5¦Y9{ ŬƎǳǊŜǎ ŦƻǊ ǘƘŜǎŜ ŦǳŜƭǎ ōŀǎŜŘ ƻƴ ŦǳŜƭ 

ǎŀƭŜǎ ƛƴ ǘƘŜ ¦YΦ ___________________________________________________________________________ нму 
CƛƎǳǊŜ оπн¦Y ƅŜŜǘ ŀǾŜǊŀƎŜŘ /h Ƙƻǘ ŜȄƘŀǳǎǘ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŦƻǊ ǊƻŀŘ ǘǊŀƴǎǇƻǊǘ _____________________ нон 
CƛƎǳǊŜ оπо ¦Y ƅŜŜǘ ŀǾŜǊŀƎŜŘ bh· Ƙƻǘ ŜȄƘŀǳǎǘ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŦƻǊ ǊƻŀŘ ǘǊŀƴǎǇƻǊǘ ____________________ нон 
CƛƎǳǊŜ оπп ¦Y ƅŜŜǘ ŀǾŜǊŀƎŜŘ ba±h/ Ƙƻǘ ŜȄƘŀǳǎǘ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŦƻǊ ǊƻŀŘ ǘǊŀƴǎǇƻǊǘ _________________ ноо 
CƛƎǳǊŜ оπр ¦Y ƅŜŜǘ ŀǾŜǊŀƎŜŘ taмл Ƙƻǘ ŜȄƘŀǳǎǘ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŦƻǊ ǊƻŀŘ ǘǊŀƴǎǇƻǊǘ ___________________ ноо 
CƛƎǳǊŜ оπс ¦Y ƅŜŜǘ ŀǾŜǊŀƎŜŘ bIо Ƙƻǘ ŜȄƘŀǳǎǘ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŦƻǊ ǊƻŀŘ ǘǊŀƴǎǇƻǊǘ ____________________ ноп 
CƛƎǳǊŜ оπт ¦Y ƅŜŜǘ ŀǾŜǊŀƎŜŘ .ŜƴȊƻόŀύǇȅǊŜƴŜ ό.ώŀϐǇύ Ƙƻǘ ŜȄƘŀǳǎǘ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŦƻǊ ǊƻŀŘ ǘǊŀƴǎǇƻǊǘ ____ ноп 
CƛƎǳǊŜ оπу Dŀǎ ƻƛƭ ŎƻƴǎǳƳǇǝƻƴ ōȅ ƻũπǊƻŀŘ ƳŀŎƘƛƴŜǊȅ όм!нƎǾƛƛΣ м!пŀƛƛ ŀƴŘ м!пŎƛƛύ ƛƴ ƪǘ ŦǳŜƭ ŦǊƻƳ нллл __ нср 
CƛƎǳǊŜ оπф Dŀǎ ƻƛƭ ŎƻƴǎǳƳǇǝƻƴ ōȅ ƻũπǊƻŀŘ ƳŀŎƘƛƴŜǊȅ όм!пōƛƛ ŀƴŘ м!оŜƛƛύ ƛƴ ƪǘ ŦǳŜƭ ŦǊƻƳ нллл _________ нсс 
CƛƎǳǊŜ оπмл  5ƛǎŀƎƎǊŜƎŀǝƻƴ ƻŦ ǿƻƻŘ ŦǳŜƭǎ _____________________________________________________ нтр 
CƛƎǳǊŜ оπмм  wƻƻƳƘŜŀǘŜǊ ǘȅǇŜǎ ŦƻǊ ǿƻƻŘ ƭƻƎǎ ŀƴŘ ōǊƛǉǳŜǧŜǎ ŀƴŘ ƳŀǇǇƛƴƎ ǘƻ 9C5{C ǇǊƻƧŜŎǘ ŎŀǘŜƎƻǊƛŜǎ __ нтт 
CƛƎǳǊŜ сπм vǳŀƴǝǝŜǎ ƻŦ ǿŀǎǘŜ ƭŀƴŘŬƭƭŜŘ ƛƴ ǘƘŜ ¦YΣ мффл ǘƻ нлно __________________________________ осо 
CƛƎǳǊŜ фπм ¢ǊŜƴŘ ŀƴŘ ǇǊƻƧŜŎǝƻƴǎ ŦƻǊ ŀƳƳƻƴƛŀ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ¦Y ŀƎǊƛŎǳƭǘǳǊŜΣ мффл ς нлрлΤ ƘƻǊƛȊƻƴǘŀƭ ƎǊŜȅ 

ƭƛƴŜǎ ŀǊŜ ǘƘŜ ŜƳƛǎǎƛƻƴ ǘƻǘŀƭǎ ŦƻǊ ǘƘŜ ōŀǎŜ ȅŜŀǊǎ мффл ŀƴŘ нллр ____________________________________ поо 
CƛƎǳǊŜ фπн ¢ǊŜƴŘ ŀƴŘ ǇǊƻƧŜŎǝƻƴǎ ƛƴ ¦Y ƭƛǾŜǎǘƻŎƪ ƴǳƳōŜǊǎΣ мффл ς нлрл _____________________________ поп 
CƛƎǳǊŜ фπо ¢ǊŜƴŘ ŀƴŘ ǇǊƻƧŜŎǝƻƴǎ ƛƴ ¦Y ŦŜǊǝƭƛǎŜǊ ƴƛǘǊƻƎŜƴ ǳǎŜΣ мффл ς нлрл __________________________ поп 
CƛƎǳǊŜ фπп ¢ǊŜƴŘ ŀƴŘ ǇǊƻƧŜŎǝƻƴǎ ŦƻǊ ŘƛƎŜǎǘŀǘŜ ŀǇǇƭƛŎŀǝƻƴ ǘƻ ƭŀƴŘ ƛƴ ǘƘŜ ¦YΣ мффл π нлрл ______________ пор 
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CƛƎǳǊŜ фπр /ƻƳǇŀǊƛǎƻƴ ƻŦ ¦Y нлно ƴŀǝƻƴŀƭ ŜƳƛǎǎƛƻƴǎΣ ǇǊƻƧŜŎǘŜŘ ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ŦƻǊ ȅŜŀǊǎ нлнрπнлрл 

ŀƎŀƛƴǎǘ b9/w 9w/ǎ όbIо ŬƎǳǊŜǎ ǘŀƪŜ ŀŎŎƻǳƴǘ ƻŦ ǘƘŜ ŀŘƧǳǎǘƳŜƴǘύ __________________________________ ппр 
CƛƎǳǊŜ ммπм bƻƴπŘƻƳŜǎǝŎ Ǝŀǎ ǳǎŜ ŀƭƭƻŎŀǝƻƴ ǇǊƻŎŜǎǎ ____________________________________________ псм 
CƛƎǳǊŜ ммπн LƭƭǳǎǘǊŀǝƻƴ ƻŦ ǘƘŜ ƳŀƧƻǊ ǊƻŀŘ ƴŜǘǿƻǊƪ ŀƴŘ 5Ŧ¢ Ŏƻǳƴǘ Ǉƻƛƴǘ Řŀǘŀ ŦƻǊ ǘƘŜ DǊŜŀǘŜǊ [ƻƴŘƻƴ ŀǊŜŀ псп 
CƛƎǳǊŜ ммπо ¢ǊŀŶŎ ƅƻǿǎ ŀǊŜ ŀǎǎƛƎƴŜŘ ǘƻ ǘƘŜ ǊƻŀŘ ƴŜǘǿƻǊƪ όhǊŘƴŀƴŎŜ {ǳǊǾŜȅ hǇŜƴ wƻŀŘǎύ ōȅ ǎŜƭŜŎǝƴƎ h{hw 

ǎŜŎǝƻƴǎ ǘƘŀǘ Ŧŀƭƭ ōŜǘǿŜŜƴ ǘƘŜ ǎǘŀǊǘ ŀƴŘ ŜƴŘ Ǉƻƛƴǘǎ ƻŦ ǘǊŀŶŎ ŎŜƴǎǳǎ Ŏƻǳƴǘ Ǉƻƛƴǘ ŎƻǾŜǊŀƎŜ ό5Ŧ¢ ǊƻŀŘ ƭƛƴŜύ _ пср 
CƛƎǳǊŜ ммπп ¢ǊŀŶŎ ƅƻǿǎ ŀǊŜ ŀǎǎƛƎƴŜŘ ǘƻ ǘƘŜ ǊƻŀŘ ƭƛƴƪǎ ŀƊŜǊ Ŏƻǳƴǘ Ǉƻƛƴǘ ŀƭƭƻŎŀǝƻƴ ___________________ псс 
CƛƎǳǊŜ ммπр {ƘƛǇǇƛƴƎ ŜƳƛǎǎƛƻƴǎ ƳŀǇǇƛƴƎ ǇǊƻŎŜǎǎ _______________________________________________ птм 
CƛƎǳǊŜ ммπс bh· ǎƘƛǇǇƛƴƎ ŜƳƛǎǎƛƻƴǎ ōȅ ǘǊƛǇ ǘȅǇŜ ŦƻǊ нлнн _________________________________________ пто 
CƛƎǳǊŜ ммπт {hн ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ŀƭƭ ǎƘƛǇǇƛƴƎ ŀǊƻǳƴŘ ǘƘŜ ǎƻǳǘƘπǿŜǎǘ ƻŦ ǘƘŜ .ǊƛǝǎƘ LǎƭŜǎΦ ¢ƘŜ {9/! ό{ǳƭǇƘǳǊ 

9Ƴƛǎǎƛƻƴ /ƻƴǘǊƻƭ !ǊŜŀύ ǘƻ ǘƘŜ Ŝŀǎǘ ƻŦ ǘƘŜ ŘƻǧŜŘ ǿƘƛǘŜ ƭƛƴŜ όōƻǧƻƳ ŎŜƴǘǊŜύ Ŏŀƴ ōŜ ǎŜŜƴ ŀǎ ŀ ǊŜŘǳŎǝƻƴ ƛƴ 

ŜƳƛǎǎƛƻƴǎ ________________________________________________________________________________ птп 
CƛƎǳǊŜ ммπу 5ƻƳŜǎǝŎ ǿƻƻŘ ǳǎŜ ŀƭƭƻŎŀǝƻƴ ǇǊƻŎŜǎǎ ______________________________________________ пту 
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V Tables 

¢ŀōƭŜ 9{Φлπм !ƛǊ vǳŀƭƛǘȅ tƻƭƭǳǘŀƴǘ 9Ƴƛǎǎƛƻƴ wŜŘǳŎǝƻƴǎ ōŜǘǿŜŜƴ мффл ŀƴŘ нлноΣ ŀƴŘ нллр ŀƴŘ нлно ______ мм 
¢ŀōƭŜ 9{Φлπн ¦Y LƴǾŜƴǘƻǊȅ wŜŎŀƭŎǳƭŀǝƻƴǎΣ ŎƻƳǇŀǊƛƴƎ ŜƳƛǎǎƛƻƴǎ Řŀǘŀ ŦƻǊ ŎŀƭŜƴŘŀǊ ȅŜŀǊ нлнн ōŜǘǿŜŜƴ ǘƘŜ 

нлнп ŀƴŘ нлнр /[w¢!tκb9/w {ǳōƳƛǎǎƛƻƴǎΦ ό±ŀƭǳŜǎ ƘŀǾŜ ōŜŜƴ ǊƻǳƴŘŜŘύΦ _____________________________ мо 
¢ŀōƭŜ 9{Φлπо {ǳƳƳŀǊȅ ƻŦ ǎǘŀǘǳǘƻǊȅ ǊŜǇƻǊǝƴƎ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ŜǎǝƳŀǝƴƎ ŀƴŘ ǊŜǇƻǊǝƴƎ ŜƳƛǎǎƛƻƴǎ ǳƴŘŜǊ ǘƘŜ 

/[w¢!t ŀƴŘ ǘƘŜ b9/w _______________________________________________________________________ мт 
¢ŀōƭŜ  9{Φлπп {ŎƻǇŜ ƻŦ ¦Y 9Ƴƛǎǎƛƻƴǎ LƴǾŜƴǘƻǊȅ wŜǇƻǊǝƴƎ ǳƴŘŜǊ ǘƘŜ /[w¢!tΣ b9/w ŀƴŘ ¦bC/// ___________ му 
¢ŀōƭŜ 9{Φлπр /ƻƳǇŀǊƛǎƻƴ ƻŦ ¦Y нлно ƴŀǝƻƴŀƭ ŜƳƛǎǎƛƻƴǎ ǿƛǘƘ нлнлπнф b9/w ŀƴŘ DƻǘƘŜƴōǳǊƎ 9Ƴƛǎǎƛƻƴ 

wŜŘǳŎǝƻƴ /ƻƳƳƛǘƳŜƴǘǎ ŦƻǊ ¦Y όŜƳƛǎǎƛƻƴ ǾŀƭǳŜǎ ƘŀǾŜ ōŜŜƴ ǊƻǳƴŘŜŘύ _______________________________ му 
¢ŀōƭŜ 9{Φлπс /ƻƳǇŀǊƛǎƻƴ ƻŦ ¦Y нлно ƴŀǝƻƴŀƭ ŜƳƛǎǎƛƻƴǎ ǿƛǘƘ нлол b9/w ŜƳƛǎǎƛƻƴ ǊŜŘǳŎǝƻƴ ŎƻƳƳƛǘƳŜƴǘǎ 

ό9Ƴƛǎǎƛƻƴ ǾŀƭǳŜǎ ƘŀǾŜ ōŜŜƴ ǊƻǳƴŘŜŘύ __________________________________________________________ мф 
¢ŀōƭŜ 9{Φлπт /ƻƳǇŀǊƛǎƻƴ ƻŦ ¦Y нлол bŀǝƻƴŀƭ 9Ƴƛǎǎƛƻƴ wŜŘǳŎǝƻƴ /ƻƳƳƛǘƳŜƴǘǎ ǿƛǘƘ ǇǊƻƧŜŎǘŜŘ нлолΣ нлпл 

ŀƴŘ нлрл ŜƳƛǎǎƛƻƴǎ ________________________________________________________________________ нн 
¢ŀōƭŜ LLΦлπм !ōōǊŜǾƛŀǝƻƴǎ ŦƻǊ /ƘŜƳƛŎŀƭ /ƻƳǇƻǳƴŘǎ ŎƻǾŜǊŜŘ ƛƴ ǘƘŜ b!9L _____________________________ нп 
¢ŀōƭŜ LLΦлπн !ōōǊŜǾƛŀǝƻƴǎ ŦƻǊ ¦ƴƛǘǎ ŎƻǾŜǊŜŘ ƛƴ ǘƘŜ b!9L ___________________________________________ нр 
¢ŀōƭŜ ±LLΦлπм 5ŜǎŎǊƛǇǝƻƴǎ ƻŦ bCw /ŀǘŜƎƻǊƛŜǎ ____________________________________________________ рн 
¢ŀōƭŜ ±LLLΦлπм !ƴƴŜȄŜǎ ǇǊƻǾƛŘŜŘ ŀƭƻƴƎǎƛŘŜ ǘƘŜ ¦YΩǎ ǎǳōƳƛǎǎƛƻƴ _____________________________________ рт 
¢ŀōƭŜ ±LLLΦлπн !ǇǇŜƴŘƛŎŜǎ ǇǊƻǾƛŘŜŘ ŀƭƻƴƎǎƛŘŜ ǘƘŜ ¦YΩǎ ǎǳōƳƛǎǎƛƻƴ __________________________________ рт 
¢ŀōƭŜ ±LLLΦлπо {ǳǇǇƭŜƳŜƴǘŀǊȅ 5ŀǘŀ ǇǊƻǾƛŘŜŘ ŀƭƻƴƎǎƛŘŜ ǘƘŜ ¦Yϥǎ ǎǳōƳƛǎǎƛƻƴ __________________________ рф 
¢ŀōƭŜ мπм {ŎƻǇŜ ƻŦ b!9L wŜǇƻǊǝƴƎ ŦƻǊ ŜŀŎƘ ǇƻƭƭǳǘŀƴǘΦ ____________________________________________ см 
¢ŀōƭŜ мπн {ǳƳƳŀǊȅ ƻŦ ŀƴƴǳŀƭ ǊŜǇƻǊǝƴƎ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ŜǎǝƳŀǝƴƎ ŀƴŘ ǊŜǇƻǊǝƴƎ ŜƳƛǎǎƛƻƴǎ ǳƴŘŜǊ ǘƘŜ 

/[w¢!t ŀƴŘ b9/w __________________________________________________________________________ сп 
¢ŀōƭŜ мπо b!9L /ƻƳǇƛƭŀǝƻƴ aŜǘƘƻŘƻƭƻƎƛŜǎ ōȅ bCw /ŀǘŜƎƻǊȅ ______________________________________ тт 
¢ŀōƭŜ мπп YŜȅ bCw {ƻǳǊŎŜǎ ƻŦ !ƛǊ vǳŀƭƛǘȅ tƻƭƭǳǘŀƴǘǎ ƛƴ ǘƘŜ ¦Y ƛƴ нллр όǘƘŀǘ ǘƻƎŜǘƘŜǊ ŎƻƴǘǊƛōǳǘŜ ŀǘ ƭŜŀǎǘ ул҈ 

ǘƻ ǘƘŜ Ǉƻƭƭǳǘŀƴǘ ŜƳƛǎǎƛƻƴǎ ǘƻǘŀƭǎΣ ōŀǎŜŘ ƻƴ ŦǳŜƭ ǳǎŜŘ ŘŀǘŀύΦ 5ƛũŜǊŜƴǘ ŎƻƭƻǳǊǎ ŀǊŜ ǳǎŜŘ ǘƻ ƘƛƎƘƭƛƎƘǘ bCw 

ǎŜŎǘƻǊǎ όм!мΣ м!нΣ м!оΣ м!пΣ м.Σ нΣ оΣ рΣ ŀƴŘ сύΦ __________________________________________________ ут 
¢ŀōƭŜ мπр YŜȅ bCw {ƻǳǊŎŜǎ ƻŦ !ƛǊ vǳŀƭƛǘȅ tƻƭƭǳǘŀƴǘǎ ƛƴ ǘƘŜ ¦Y ƛƴ нлно όǘƘŀǘ ǘƻƎŜǘƘŜǊ ŎƻƴǘǊƛōǳǘŜ ŀǘ ƭŜŀǎǘ ул҈ 

ǘƻ ǘƘŜ Ǉƻƭƭǳǘŀƴǘ ŜƳƛǎǎƛƻƴǎ ǘƻǘŀƭǎΣ ōŀǎŜŘ ƻƴ ŦǳŜƭ ǳǎŜŘ ŘŀǘŀύΦ 5ƛũŜǊŜƴǘ ŎƻƭƻǳǊǎ ŀǊŜ ǳǎŜŘ ǘƻ ƘƛƎƘƭƛƎƘǘ bCw 

ǎŜŎǘƻǊǎ όм!мΣ м!нΣ м!оΣ м!пΣ м.Σ нΣ оΣ рΣ ŀƴŘ сύΦ __________________________________________________ уу 
¢ŀōƭŜ мπс YŜȅ /ŀǘŜƎƻǊȅ !ƴŀƭȅǎƛǎ ǎǳƳƳŀǊȅ ŦƻǊ ǘƘŜ ¦YΣ ŘŜǘŀƛƭƛƴƎ ŦƻǊ ǘƘŜ Ƴŀƛƴ Ǉƻƭƭǳǘŀƴǘǎ ǘƘŜ ƪŜȅ ŎŀǘŜƎƻǊƛŜǎ ōȅ 

ƭŜǾŜƭ ό[мύ ŀƴŘ ǘǊŜƴŘ ό¢мύ ǿƘƛƭǎǘ ŦƻƭƭƻǿƛƴƎ ǘƘŜ !ǇǇǊƻŀŎƘ м ƳŜǘƘƻŘƻƭƻƎȅ ______________________________ уф 
¢ŀōƭŜ мπт {ǳƳƳŀǊȅ ƻŦ wŜŎŜƴǘ LƴǾŜƴǘƻǊȅ wŜǾƛŜǿǎ ________________________________________________ млр 
¢ŀōƭŜ мπу ¦ƴŎŜǊǘŀƛƴǘȅ ƻŦ ǘƘŜ b!9L ŦƻǊ ŀ ǎŀƳǇƭŜ ƻŦ ƪŜȅ ŀƛǊ ǉǳŀƭƛǘȅ Ǉƻƭƭǳǘŀƴǘǎ _________________________ ммо 
¢ŀōƭŜ мπф ¦ƴŎŜǊǘŀƛƴǘȅ ƻŦ ǘƘŜ 9Ƴƛǎǎƛƻƴ LƴǾŜƴǘƻǊƛŜǎ ŘŜǘŜǊƳƛƴŜŘ ǇǊŜǾƛƻǳǎƭȅ όǇǊŜπнлмрύ ǳǎƛƴƎ ŀ ¢ƛŜǊ н aƻƴǘŜ 

/ŀǊƭƻ ŀǇǇǊƻŀŎƘ ŦƻǊ Ǉƻƭƭǳǘŀƴǘǎ ŎƻǾŜǊŜŘ ǳƴŘŜǊ ǘƘŜ b!9LΣ ōǳǘ ƴƻǘ ŎƻǾŜǊŜŘ ōȅ ǘƘŜ ǊŜŎŜƴǘ ¢ƛŜǊ м ŀǎǎŜǎǎƳŜƴǘΦ _ ммп 
¢ŀōƭŜ мπмл !ǎǎŜǎǎƳŜƴǘ ƻŦ !ƳƳƻƴƛŀ ǳƴŎŜǊǘŀƛƴǘȅ ________________________________________________ ммр 
¢ŀōƭŜ мπмм !ǎǎŜǎǎƳŜƴǘ ƻŦ bƛǘǊƻƎŜƴ hȄƛŘŜ ǳƴŎŜǊǘŀƛƴǘȅ ___________________________________________ ммс 
¢ŀōƭŜ мπмн !ǎǎŜǎǎƳŜƴǘ ƻŦ ba±h/ ǳƴŎŜǊǘŀƛƴǘȅ _________________________________________________ ммт 
¢ŀōƭŜ мπмо !ǎǎŜǎǎƳŜƴǘ ƻŦ taмл ǳƴŎŜǊǘŀƛƴǘȅ ____________________________________________________ мму 
¢ŀōƭŜ мπмп !ǎǎŜǎǎƳŜƴǘ ƻŦ taнΦр ǳƴŎŜǊǘŀƛƴǘȅ ____________________________________________________ ммф 
¢ŀōƭŜ мπмр !ǎǎŜǎǎƳŜƴǘ ƻŦ {ǳƭǇƘǳǊ 5ƛƻȄƛŘŜ ǳƴŎŜǊǘŀƛƴǘȅ ___________________________________________ мнл 
¢ŀōƭŜ мπмс !ǎǎŜǎǎƳŜƴǘ ƻŦ ƭŜŀŘ ǳƴŎŜǊǘŀƛƴǘȅ _____________________________________________________ мнл 
¢ŀōƭŜ мπмт !ǎǎŜǎǎƳŜƴǘ ƻŦ .ŜƴȊƻώŀϐǇȅǊŜƴŜ ǳƴŎŜǊǘŀƛƴǘȅ ___________________________________________ мнм 
¢ŀōƭŜ мπму tƻƭƭǳǘŀƴǘ 9Ƴƛǎǎƛƻƴǎ wŜǇƻǊǘŜŘ b9 ƛƴ ǘƘŜ b!9L __________________________________________ мнн 
¢ŀōƭŜ мπмф tƻƭƭǳǘŀƴǘ 9Ƴƛǎǎƛƻƴǎ wŜǇƻǊǘŜŘ ΨL9Ω ƛƴ ǘƘŜ b!9L _________________________________________ мно 
¢ŀōƭŜ нπм YŜȅ Řŀǘŀ ǊŜƭŀǝƴƎ ǘƻ ŜƳƛǎǎƛƻƴǎ ƻŦ bh· ________________________________________________ мнф 
¢ŀōƭŜ нπн YŜȅ ŦŀŎǘƻǊǎ ŀƴŘ ƭŜƎƛǎƭŀǝƻƴ ŘǊƛǾƛƴƎ ǘƘŜ ǘǊŜƴŘ ƛƴ bh· ŜƳƛǎǎƛƻƴǎ ____________________________ мол 
¢ŀōƭŜ нπо YŜȅ Řŀǘŀ ǊŜƭŀǝƴƎ ǘƻ ŜƳƛǎǎƛƻƴǎ ƻŦ {hн _________________________________________________ моо 
¢ŀōƭŜ нπп YŜȅ ŦŀŎǘƻǊǎ ŀƴŘ ƭŜƎƛǎƭŀǝƻƴ ŘǊƛǾƛƴƎ ǘƘŜ ǘǊŜƴŘ ƛƴ {hн ŜƳƛǎǎƛƻƴǎ _____________________________ моо 
¢ŀōƭŜ нπр YŜȅ Řŀǘŀ ǊŜƭŀǝƴƎ ǘƻ ŜƳƛǎǎƛƻƴǎ ƻŦ ba±h/ǎ ____________________________________________ мот 
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¢ŀōƭŜ нπс YŜȅ ŦŀŎǘƻǊǎ ŀƴŘ ƭŜƎƛǎƭŀǝƻƴ ŘǊƛǾƛƴƎ ǘƘŜ ǘǊŜƴŘ ƛƴ ba±h/ ŜƳƛǎǎƛƻƴǎ _________________________ мот 
¢ŀōƭŜ нπт YŜȅ Řŀǘŀ ǊŜƭŀǝƴƎ ǘƻ ŜƳƛǎǎƛƻƴǎ ƻŦ bIо _________________________________________________ мпм 
¢ŀōƭŜ нπу YŜȅ ŦŀŎǘƻǊǎ ŀƴŘ ƭŜƎƛǎƭŀǝƻƴ ŘǊƛǾƛƴƎ ǘƘŜ ǘǊŜƴŘ ƛƴ bIо ŜƳƛǎǎƛƻƴǎ _____________________________ мпм 
¢ŀōƭŜ нπф YŜȅ Řŀǘŀ ǊŜƭŀǝƴƎ ǘƻ ŜƳƛǎǎƛƻƴǎ ƻŦ taнΦр _______________________________________________ мпп 
¢ŀōƭŜ нπмл YŜȅ ŦŀŎǘƻǊǎ ŀƴŘ ƭŜƎƛǎƭŀǝƻƴ ŘǊƛǾƛƴƎ ǘƘŜ ǘǊŜƴŘ ƛƴ taнΦр ŜƳƛǎǎƛƻƴǎ __________________________ мпп 
¢ŀōƭŜ нπмм YŜȅ Řŀǘŀ ǊŜƭŀǝƴƎ ǘƻ ŜƳƛǎǎƛƻƴǎ ƻŦ [ŜŀŘ _______________________________________________ мпт 
¢ŀōƭŜ нπмн YŜȅ Řŀǘŀ ǊŜƭŀǝƴƎ ǘƻ ŜƳƛǎǎƛƻƴǎ ƻŦ /ŀŘƳƛǳƳ ___________________________________________ мпф 
¢ŀōƭŜ нπмо YŜȅ Řŀǘŀ ǊŜƭŀǝƴƎ ǘƻ ŜƳƛǎǎƛƻƴǎ ƻŦ aŜǊŎǳǊȅ ____________________________________________ мрм 
¢ŀōƭŜ нπмп YŜȅ Řŀǘŀ ǊŜƭŀǝƴƎ ǘƻ ŜƳƛǎǎƛƻƴǎ ƻŦ 5ƛƻȄƛƴǎ ŀƴŘ CǳǊŀƴǎ ___________________________________ мро 
¢ŀōƭŜ нπмр YŜȅ Řŀǘŀ ǊŜƭŀǝƴƎ ǘƻ ŜƳƛǎǎƛƻƴǎ ƻŦ .ŜƴȊƻώŀϐǇȅǊŜƴŜ ______________________________________ мрр 
¢ŀōƭŜ нπмс tƻǿŜǊ {ǘŀǝƻƴǎΥ {ŜŎǘƻǊ ǎƘŀǊŜ ƻŦ ¦Y ŜƳƛǎǎƛƻƴǎ ǘƻǘŀƭ ƛƴ нлно ŀƴŘ ¢ǊŜƴŘǎ ŦǊƻƳ мффл ǘƻ нлно ____ мрр 
¢ŀōƭŜ нπмт LƴŘǳǎǘǊƛŀƭ /ƻƳōǳǎǝƻƴΥ {ŜŎǘƻǊ ǎƘŀǊŜ ƻŦ ¦Y ŜƳƛǎǎƛƻƴǎ ǘƻǘŀƭ ƛƴ нлно ŀƴŘ ¢ǊŜƴŘǎ ŦǊƻƳ мффл ǘƻ нлно

 ________________________________________________________________________________________ мрт 
¢ŀōƭŜ нπму ¢ǊŀƴǎǇƻǊǘΥ {ŜŎǘƻǊ ǎƘŀǊŜ ƻŦ ¦Y ŜƳƛǎǎƛƻƴǎ ǘƻǘŀƭ ƛƴ нлно ŀƴŘ ¢ǊŜƴŘǎ ŦǊƻƳ мффл ǘƻ нлно _________ мсл 
¢ŀōƭŜ нπмф wŜǎƛŘŜƴǝŀƭΣ /ƻƳƳŜǊŎƛŀƭ ŀƴŘ tǳōƭƛŎΥ {ŜŎǘƻǊ ǎƘŀǊŜ ƻŦ ¦Y ŜƳƛǎǎƛƻƴǎ ǘƻǘŀƭ ƛƴ нлно ŀƴŘ ¢ǊŜƴŘǎ ŦǊƻƳ 

мффл ǘƻ нлно _____________________________________________________________________________ мсо 
¢ŀōƭŜ нπнл CǳƎƛǝǾŜΥ {ŜŎǘƻǊ ǎƘŀǊŜ ƻŦ ¦Y ŜƳƛǎǎƛƻƴǎ ǘƻǘŀƭ ƛƴ нлно ŀƴŘ ¢ǊŜƴŘǎ ŦǊƻƳ мффл ǘƻ нлно __________ мср 
¢ŀōƭŜ нπнм LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎŜǎΥ {ŜŎǘƻǊ ǎƘŀǊŜ ƻŦ ¦Y ŜƳƛǎǎƛƻƴǎ ǘƻǘŀƭ ƛƴ нлно ŀƴŘ ¢ǊŜƴŘǎ ŦǊƻƳ мффл ǘƻ нлно мср 
¢ŀōƭŜ нπнн !ƎǊƛŎǳƭǘǳǊŜΥ {ŜŎǘƻǊ ǎƘŀǊŜ ƻŦ ¦Y ŜƳƛǎǎƛƻƴǎ ǘƻǘŀƭ ƛƴ нлно ŀƴŘ ¢ǊŜƴŘǎ ŦǊƻƳ мффл ǘƻ нлно________ мсф 
¢ŀōƭŜ нπно ²ŀǎǘŜΥ {ŜŎǘƻǊ ǎƘŀǊŜ ƻŦ ¦Y ŜƳƛǎǎƛƻƴǎ ǘƻǘŀƭ ƛƴ нлно ŀƴŘ ¢ǊŜƴŘǎ ŦǊƻƳ мффл ǘƻ нлно ____________ мтм 
¢ŀōƭŜ нπнп hǘƘŜǊΥ {ŜŎǘƻǊ ǎƘŀǊŜ ƻŦ ¦Y ŜƳƛǎǎƛƻƴǎ ǘƻǘŀƭ ƛƴ нлно ŀƴŘ ¢ǊŜƴŘǎ ŦǊƻƳ мффл ǘƻ нлно ____________ мтн 
¢ŀōƭŜ оπм aŀǇǇƛƴƎ ƻŦ bCw {ƻǳǊŎŜ /ŀǘŜƎƻǊƛŜǎ ǘƻ b!9L {ƻǳǊŎŜ /ŀǘŜƎƻǊƛŜǎΥ /ƻƳōǳǎǝƻƴ ƛƴ ǘƘŜ 9ƴŜǊƎȅ LƴŘǳǎǘǊƛŜǎ

 ________________________________________________________________________________________ мто 
¢ŀōƭŜ оπн {ǳƳƳŀǊȅ ƻŦ 9Ƴƛǎǎƛƻƴ 9ǎǝƳŀǝƻƴ aŜǘƘƻŘǎ ŦƻǊ b!9L {ƻǳǊŎŜ /ŀǘŜƎƻǊƛŜǎ ƛƴ bCw /ŀǘŜƎƻǊȅ м!м ____ мто 
¢ŀōƭŜ оπо CǳŜƭ ǘȅǇŜǎ ǳǎŜŘ ƛƴ ǘƘŜ b!9L _________________________________________________________ мтр 
¢ŀōƭŜ оπп ¦Y tƻǿŜǊ DŜƴŜǊŀǝƻƴ 9Ƴƛǎǎƛƻƴ 9ǎǝƳŀǝƻƴ aŜǘƘƻŘƻƭƻƎȅ ōȅ tƻƭƭǳǘŀƴǘ ______________________ муп 
¢ŀōƭŜ оπр ¦Y /ƻƪŜ hǾŜƴǎ ŀƴŘ {{C aŀƴǳŦŀŎǘǳǊƛƴƎ tƭŀƴǘ ƛƴ hǇŜǊŀǝƻƴΣ мфтлπнлно _____________________ мут 
¢ŀōƭŜ оπс aŀǇǇƛƴƎ ƻŦ bCw {ƻǳǊŎŜ /ŀǘŜƎƻǊƛŜǎ ǘƻ b!9L {ƻǳǊŎŜ /ŀǘŜƎƻǊƛŜǎΥ {ǘŀǝƻƴŀǊȅ /ƻƳōǳǎǝƻƴ ________ мфн 
¢ŀōƭŜ оπт {ǳƳƳŀǊȅ ƻŦ 9Ƴƛǎǎƛƻƴ 9ǎǝƳŀǝƻƴ aŜǘƘƻŘǎ ŦƻǊ b!9L {ƻǳǊŎŜ /ŀǘŜƎƻǊƛŜǎ ƛƴ bCw /ŀǘŜƎƻǊȅ м!н ____ мфн 
¢ŀōƭŜ оπу [/t ŀƴŘ 9¢{ ƛƴǎǘŀƭƭŀǝƻƴ ŎŀǘŜƎƻǊƛŜǎ ___________________________________________________ нлн 
¢ŀōƭŜ оπф aŀǇǇƛƴƎ ƻŦ bCw {ƻǳǊŎŜ /ŀǘŜƎƻǊƛŜǎ ǘƻ b!9L {ƻǳǊŎŜ /ŀǘŜƎƻǊƛŜǎΥ ¢ǊŀƴǎǇƻǊǘ ___________________ нлс 
¢ŀōƭŜ оπмл /ƻƳǇƻƴŜƴǘǎ ƻŦ 9Ƴƛǎǎƛƻƴǎ LƴŎƭǳŘŜŘ ƛƴ wŜǇƻǊǘŜŘ 9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ /ƛǾƛƭ !Ǿƛŀǝƻƴ _______________ нмл 
¢ŀōƭŜ оπмм !ƛǊŎǊŀƊ aƻǾŜƳŜƴǘ 5ŀǘŀ __________________________________________________________ нмм 
¢ŀōƭŜ оπмн {ǳƭǇƘǳǊ 5ƛƻȄƛŘŜ 9Ƴƛǎǎƛƻƴ CŀŎǘƻǊǎ ŦƻǊ /ƛǾƛƭ ŀƴŘ aƛƭƛǘŀǊȅ !Ǿƛŀǝƻƴ ŦƻǊ нлно όƪƎκǘύ _____________ нмм 
¢ŀōƭŜ оπмо !ǾŜǊŀƎŜ 9Ƴƛǎǎƛƻƴ CŀŎǘƻǊǎ ŦƻǊ /ƛǾƛƭ ŀƴŘ aƛƭƛǘŀǊȅ !Ǿƛŀǝƻƴ ŦƻǊ нлно όƪǘκaǘύ __________________ нмн 
¢ŀōƭŜ оπмп ¦Y CƭŜŜǘπŀǾŜǊŀƎŜŘ ŦǳŜƭ ŎƻƴǎǳƳǇǝƻƴ ŦŀŎǘƻǊǎ ŦƻǊ ǊƻŀŘ ǾŜƘƛŎƭŜǎ όƛƴ Ǝ ŦǳŜƭκƪƳύ ________________ нмт 
¢ŀōƭŜ оπмр CǳŜƭπ.ŀǎŜŘ {hн нлно 9Ƴƛǎǎƛƻƴ CŀŎǘƻǊ ŦƻǊ wƻŀŘ ¢ǊŀƴǎǇƻǊǘ όƪƎκǘƻƴƴŜ ŦǳŜƭύ ___________________ нму 
¢ŀōƭŜ оπмс CǳŜƭ ƳŜǘŀƭ ŎƻƴǘŜƴǘ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ǳǎŜŘ ƛƴ ǘƘŜ b!9L ŦƻǊ ǊƻŀŘ ǘǊŀƴǎǇƻǊǘ ___________________ нмф 
¢ŀōƭŜ оπмт [ǳōǊƛŎŀƴǘ ŎƻƴǎǳƳǇǝƻƴ ŘŜǇŜƴŘŀƴǘ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ǳǎŜŘ ƛƴ ǘƘŜ b!9L ŦƻǊ ǊƻŀŘ ǘǊŀƴǎǇƻǊǘ ______ нмф 
¢ŀōƭŜ оπму IŜŀǾȅ ƳŜǘŀƭǎ ŜƳƛǎǎƛƻƴǎ ŦŀŎǘƻǊǎ ǳǎŜŘ ƛƴ ǘƘŜ b!9L ŦƻǊ ǊƻŀŘ ǘǊŀƴǎǇƻǊǘ _______________________ ннл 
¢ŀōƭŜ оπмф ¦Y ǾŜƘƛŎƭŜ ƪƳ ōȅ ǊƻŀŘ ǾŜƘƛŎƭŜǎ όƛƴ ōƛƭƭƛƻƴ ǾƪƳύ ________________________________________ ннн 
¢ŀōƭŜ оπнл !ǾŜǊŀƎŜ ¢ǊŀŶŎ {ǇŜŜŘǎ ƛƴ DǊŜŀǘ .Ǌƛǘŀƛƴ ______________________________________________ нно 
¢ŀōƭŜ оπнм ±ŜƘƛŎƭŜ ǘȅǇŜǎ ŀƴŘ ǊŜƎǳƭŀǝƻƴ ŎƭŀǎǎŜǎ _________________________________________________ ннс 
¢ŀōƭŜ оπнн ¦Y ƅŜŜǘ ŀǾŜǊŀƎŜŘ Ƙƻǘ ŜȄƘŀǳǎǘ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŦƻǊ ǊƻŀŘ ǘǊŀƴǎǇƻǊǘ _______________________ ном 
¢ŀōƭŜ оπно !ǾŜǊŀƎŜ /ƻƭŘπǎǘŀǊǘ 9Ƴƛǎǎƛƻƴ CŀŎǘƻǊǎ ŦƻǊ bIо όƛƴ ƳƎκƪƳύ ________________________________ ноф 
¢ŀōƭŜ оπнп CƭŜŜǘπŀǾŜǊŀƎŜ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊ ŦƻǊ ŜǾŀǇƻǊŀǝǾŜ ŜƳƛǎǎƛƻƴǎ ƻŦ ba±h/ǎ ƛƴ нлно _______________ ноф 
¢ŀōƭŜ оπнр !ǾŜǊŀƎŜ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ƛƴ нлно ŦƻǊ taмл ŦǊƻƳ ǘȅǊŜ ŀƴŘ ōǊŀƪŜ ǿŜŀǊ______________________ нпл 
¢ŀōƭŜ оπнс 9Ƴƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŦƻǊ taмл ŦǊƻƳ ǊƻŀŘ ŀōǊŀǎƛƻƴ _________________________________________ нпл 
¢ŀōƭŜ оπнт CǊŀŎǝƻƴ ƻŦ taмл ŜƳƛǧŜŘ ŀǎ taнΦр ŦƻǊ ƴƻƴπŜȄƘŀǳǎǘ ǘǊŀŶŎ ŜƳƛǎǎƛƻƴ ǎƻǳǊŎŜǎ _________________ нпм 
¢ŀōƭŜ оπну wƻŀŘ ǘǊŀƴǎǇƻǊǘ ŜƳƛǎǎƛƻƴǎ όƛƴ ƪǘύ ōŀǎŜŘ ƻƴ ŦǳŜƭ ǎƻƭŘ Ǿǎ ŦǳŜƭ ǳǎŜŘ ŀǇǇǊƻŀŎƘŜǎ ________________ нпн 
¢ŀōƭŜ оπнф 5ƛũŜǊŜƴŎŜǎ ƛƴ ƴŀǝƻƴŀƭ ǘƻǘŀƭǎ όb¢ύ ōŜǘǿŜŜƴ ŦǳŜƭ ǳǎŜŘ ŀƴŘ ŦǳŜƭ ǎƻƭŘ ŀǇǇǊƻŀŎƘŜǎ _____________ нпн 
¢ŀōƭŜ оπол wŀƛƭǿŀȅ 9Ƴƛǎǎƛƻƴ CŀŎǘƻǊǎ ŦƻǊ нлно όƪǘκaǘ ŦǳŜƭύ ________________________________________ нпп 
¢ŀōƭŜ оπом {ƻǳǊŎŜǎ ƻŦ ŀŎǝǾƛǘȅ Řŀǘŀ ŀƴŘ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŦƻǊ ƴŀǾƛƎŀǝƻƴ _____________________________ нпс 
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¢ŀōƭŜ оπон {ǳƳƳŀǊȅ ƻŦ ƴŜǿ ŀŎǝǾƛǘȅ ƛƴŘƛŎŜǎ ____________________________________________________ нпф 
¢ŀōƭŜ оπоо CǳŜƭ ŎƻƴǎǳƳǇǝƻƴ ŦƻǊ ƛƴƭŀƴŘ ǿŀǘŜǊǿŀȅǎ ŘŜǊƛǾŜŘ ŦǊƻƳ ƛƴǾŜƴǘƻǊȅ ƳŜǘƘƻŘ ___________________ нрп 
¢ŀōƭŜ оπоп CǳŜƭ ŎƻƴǎǳƳǇǝƻƴ ŦƻǊ ¦Y ƳŀǊƛƴŜ ŘŜǊƛǾŜŘ ŦǊƻƳ ƛƴǾŜƴǘƻǊȅ ƳŜǘƘƻŘ _________________________ нрс 
¢ŀōƭŜ оπор нлно LƴǾŜƴǘƻǊȅ LƳǇƭƛŜŘ 9Ƴƛǎǎƛƻƴ CŀŎǘƻǊǎ ŦƻǊ {ƘƛǇǇƛƴƎ __________________________________ нрт 
¢ŀōƭŜ оπос нлно LƴǾŜƴǘƻǊȅ 9Ƴƛǎǎƛƻƴ CŀŎǘƻǊǎ ŦƻǊ LƴƭŀƴŘ ²ŀǘŜǊǿŀȅ ±ŜǎǎŜƭǎ ___________________________ нрт 
¢ŀōƭŜ оπот aŀŎƘƛƴŜǊȅ ǘȅǇŜǎ ŀƴŘ ǎŜŎǘƻǊǎ ƛƴ ǘƘŜ ƻǘƘŜǊ ƻũπǊƻŀŘ ƳƻŘŜƭ _______________________________ нсн 
¢ŀōƭŜ оπоу !ƎƎǊŜƎŀǘŜŘ 9Ƴƛǎǎƛƻƴ CŀŎǘƻǊǎ ŦƻǊ hũπwƻŀŘ {ƻǳǊŎŜ /ŀǘŜƎƻǊƛŜǎ ƛƴ нлно όǘκƪǘ ŦǳŜƭύ _____________ нсс 
¢ŀōƭŜ оπоф aŀǇǇƛƴƎ ƻŦ bCw {ƻǳǊŎŜ /ŀǘŜƎƻǊƛŜǎ ǘƻ b!9L {ƻǳǊŎŜ /ŀǘŜƎƻǊƛŜǎΥ wŜǎƛŘŜƴǝŀƭ κ /ƻƳƳŜǊŎƛŀƭ κ tǳōƭƛŎ 

{ŜŎǘƻǊǎ __________________________________________________________________________________ нсу 
¢ŀōƭŜ оπпл {ǳƳƳŀǊȅ ƻŦ 9Ƴƛǎǎƛƻƴ 9ǎǝƳŀǝƻƴ aŜǘƘƻŘǎ ŦƻǊ b!9L {ƻǳǊŎŜ /ŀǘŜƎƻǊƛŜǎ ƛƴ bCw /ŀǘŜƎƻǊȅ м!п ___ нсу 
¢ŀōƭŜ оπпм  5ŀǘŀ ǳǎŜŘ ǘƻ ŘŜǾŜƭƻǇ ǘŜŎƘƴƻƭƻƎȅπŦǳŜƭ ǎǇƭƛǘǎ __________________________________________ нтс 
¢ŀōƭŜ оπпн  wŜǎƛŘŜƴǝŀƭ ōƛƻƳŀǎǎ ŀǳǘƻƳŀǝŎ ŀǇǇƭƛŀƴŎŜ ŎŀǘŜƎƻǊƛŜǎ ___________________________________ нтт 
¢ŀōƭŜ оπпо π {ǳƳƳŀǊȅ ƻŦ ŎƻǳƴǘǊȅ ǎǇŜŎƛŬŎ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŦƻǊ ǿƻƻŘ ŦǳŜƭǎ ___________________________ нтф 
¢ŀōƭŜ оπпп ς {ǳƳƳŀǊȅ ƻŦ ŎƻǳƴǘǊȅ ǎǇŜŎƛŬŎ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŦƻǊ ƴƻƴπǿƻƻŘ ŦǳŜƭǎ _______________________ нун 
¢ŀōƭŜ оπпр ς {ǳƳƳŀǊȅ ƻŦ ŎƻǳƴǘǊȅ ǎǇŜŎƛŬŎ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŦƻǊ ƴƻƴπǿƻƻŘ ŦǳŜƭǎ όƘŜŀǾȅ ƳŜǘŀƭǎύ __________ нуо 
¢ŀōƭŜ оπпс wŜŎŀƭŎǳƭŀǝƻƴǎ ŀƴŘ wŜŀǎƻƴǎ ŦƻǊ /ƘŀƴƎŜ ŦƻǊ bCw м!п {ŜŎǘƻǊǎ _____________________________ нус 
¢ŀōƭŜ оπпт aŀǇǇƛƴƎ ƻŦ bCw {ƻǳǊŎŜ /ŀǘŜƎƻǊƛŜǎ ǘƻ b!9L {ƻǳǊŎŜ /ŀǘŜƎƻǊƛŜǎΥ hǘƘŜǊ /ƻƳōǳǎǝƻƴ ___________ нут 
¢ŀōƭŜ оπпу {ǳƳƳŀǊȅ ƻŦ 9Ƴƛǎǎƛƻƴ 9ǎǝƳŀǝƻƴ aŜǘƘƻŘǎ ŦƻǊ b!9L {ƻǳǊŎŜ /ŀǘŜƎƻǊƛŜǎ ƛƴ bCw /ŀǘŜƎƻǊȅ м!р ___ нут 
¢ŀōƭŜ оπпф aŀǇǇƛƴƎ ƻŦ bCw {ƻǳǊŎŜ /ŀǘŜƎƻǊƛŜǎ ǘƻ b!9L {ƻǳǊŎŜ /ŀǘŜƎƻǊƛŜǎΥ CǳƎƛǝǾŜ 9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ CǳŜƭǎΦ _ нуф 
¢ŀōƭŜ оπрл {ǳƳƳŀǊȅ ƻŦ 9Ƴƛǎǎƛƻƴ 9ǎǝƳŀǝƻƴ aŜǘƘƻŘǎ ŦƻǊ b!9L {ƻǳǊŎŜ /ŀǘŜƎƻǊƛŜǎ ƛƴ bCw /ŀǘŜƎƻǊȅ м. ____ нфл 
¢ŀōƭŜ пπм aŀǇǇƛƴƎ ƻŦ bCw {ƻǳǊŎŜ /ŀǘŜƎƻǊƛŜǎ ǘƻ b!9L {ƻǳǊŎŜ /ŀǘŜƎƻǊƛŜǎΥ Ltt¦ _______________________ оло 
¢ŀōƭŜ пπн bǳƳōŜǊ ƻŦ ƛƴǎǘŀƭƭŀǝƻƴǎ ƛƴ ǘƘŜ ¦Y ŦƻǊ ǎƻƳŜ ƪŜȅ ƛƴŘǳǎǘǊƛŀƭ ǇǊƻŎŜǎǎ ǎŜŎǘƻǊǎΦ ___________________ омл 
¢ŀōƭŜ рπм aŀǇǇƛƴƎ ƻŦ bCw {ƻǳǊŎŜ /ŀǘŜƎƻǊƛŜǎ ǘƻ b!9L {ƻǳǊŎŜ /ŀǘŜƎƻǊƛŜǎΥ !ƎǊƛŎǳƭǘǳǊŜ __________________ ооп 
¢ŀōƭŜ рπн [ƛǾŜǎǘƻŎƪ ŎŀǘŜƎƻǊƛŜǎ ŀƴŘ ǎǳōπŎŀǘŜƎƻǊƛŜǎ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ b!9L _____________________________ ооу 
¢ŀōƭŜ рπо !ƴƛƳŀƭ ƴǳƳōŜǊǎ ƻǾŜǊ ǘƘŜ мффлπнлно ǇŜǊƛƻŘ όǘƘƻǳǎŀƴŘ ŀƴƛƳŀƭ ǇƭŀŎŜǎмύ _____________________ ооф 
¢ŀōƭŜ рπп !ǾŜǊŀƎŜ Ƴƛƭƪ ȅƛŜƭŘ όƭƛǘǊŜǎ ǇŜǊ Ŏƻǿύ ŦƻǊ ŜŀŎƘ ǇǊƻŘǳŎǝƻƴ ǎȅǎǘŜƳ ŀƴŘ ŦƻǊ ŀƭƭ ¦Y ŘŀƛǊȅ Ŏƻǿǎ ƻǾŜǊ ǘƘŜ 

ǇŜǊƛƻŘ мффлπнлно _________________________________________________________________________ ооф 
¢ŀōƭŜ рπр bƛǘǊƻƎŜƴ ŜȄŎǊŜǝƻƴ ǾŀƭǳŜǎ ŦƻǊ ƭƛǾŜǎǘƻŎƪ ŎŀǘŜƎƻǊƛŜǎ όƪƎ b ǇŜǊ ŀƴƛƳŀƭ ǇƭŀŎŜ ǇŜǊ ȅŜŀǊмύ __________ опл 
¢ŀōƭŜ рπс aŀƴǳǊŜ ƳŀƴŀƎŜƳŜƴǘ ǎȅǎǘŜƳǎ ŦƻǊ ƭƛǾŜǎǘƻŎƪ ŎŀǘŜƎƻǊƛŜǎ ŀǎ ŀ ǇŜǊŎŜƴǘŀƎŜ ƻŦ ǘƘŜ ¦Y ƘŜǊŘ ƻǊ ƅƻŎƪΣ 

мффлπнлно _______________________________________________________________________________ опн 
¢ŀōƭŜ рπт vǳŀƴǝǘȅ ƻŦ ƭƛǾŜǎǘƻŎƪ ƳŀƴǳǊŜ όƪǘ ŦǊŜǎƘ ǿŜƛƎƘǘύ ǳǎŜŘ ŀǎ ŦŜŜŘǎǘƻŎƪ ŦƻǊ ŀƴŀŜǊƻōƛŎ ŘƛƎŜǎǝƻƴ мффлπнлно

 ________________________________________________________________________________________ опо 
¢ŀōƭŜ рπу 9ǎǝƳŀǘŜŘ ǳǇǘŀƪŜ ƻŦ ŀƳƳƻƴƛŀ ƳƛǝƎŀǝƻƴ ƳŜǘƘƻŘǎ ŦƻǊ ƭƛǾŜǎǘƻŎƪ ƘƻǳǎƛƴƎ ŀƴŘ ƳŀƴǳǊŜ ǎǘƻǊŀƎŜ ƛƴ ¦Y 

ŀƎǊƛŎǳƭǘǳǊŜ _______________________________________________________________________________ опо 
¢ŀōƭŜ рπф 9ǎǝƳŀǘŜŘ ǳǇǘŀƪŜ ƻŦ ŀƳƳƻƴƛŀ ƳƛǝƎŀǝƻƴ ƳŜǘƘƻŘǎ ŦƻǊ ǘƘŜ ŀǇǇƭƛŎŀǝƻƴǎ ƻŦ ƭƛǾŜǎǘƻŎƪ ƳŀƴǳǊŜΣ 

ŘƛƎŜǎǘŀǘŜ ŀƴŘ ǳǊŜŀπōŀǎŜŘ ƴƛǘǊƻƎŜƴ ŦŜǊǝƭƛǎŜǊǎ ƛƴ ¦Y ŀƎǊƛŎǳƭǘǳǊŜ ____________________________________ опо 
¢ŀōƭŜ рπмл ¢ƻǘŀƭ ŦŜǊǝƭƛǎŜǊ b ǳǎŜ όǘƘƻǳǎŀƴŘ ǘƻƴƴŜǎύ ōȅ ƭŀƴŘ ǳǎŜ ŀƴŘ ŦŜǊǝƭƛǎŜǊ ǘȅǇŜ _____________________ опр 
¢ŀōƭŜ рπмм {ƻǳǊŎŜǎ ƻŦ ŀŎǝǾƛǘȅ Řŀǘŀ ǳǎŜŘ ŦƻǊ ŬŜƭŘ ōǳǊƴƛƴƎ ƻŦ ŀƎǊƛŎǳƭǘǳǊŀƭ ǊŜǎƛŘǳŜǎ _____________________ опс 
¢ŀōƭŜ рπмн ¢ƻǘŀƭ ŀƎǊƛŎǳƭǘǳǊŀƭ ǇŜǎǝŎƛŘŜ ǳǎŜ ƛƴ ǘƘŜ ¦Y όǘύ __________________________________________ опт 
¢ŀōƭŜ рπмо tŜǎǝŎƛŘŜǎ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŦƻǊ I/. όƪƎκǘύ ____________________________________________ опу 
¢ŀōƭŜ рπмп !ƳƳƻƴƛŀ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŦƻǊ ƭƛǾŜǎǘƻŎƪ ƘƻǳǎƛƴƎ όŀǎ ŀ ҈ ƻŦ ǘƘŜ ǘƻǘŀƭ ŀƳƳƻƴƛŀŎŀƭ b ό¢!bύ ŜȄŎǊŜǘŜŘ 

ƛƴ ǘƘŜ ƘƻǳǎŜύ _____________________________________________________________________________ опф 
¢ŀōƭŜ рπмр !ƳƳƻƴƛŀ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŦƻǊ ƭƛǾŜǎǘƻŎƪ ƳŀƴǳǊŜ ǎǘƻǊŀƎŜ όŀǎ ŀ ҈ ƻŦ ǘƘŜ ǘƻǘŀƭ ŀƳƳƻƴƛŀŎŀƭ b ό¢!bύ 

ƛƴ ǘƘŜ ǎǘƻǊŜύ ______________________________________________________________________________ опф 
¢ŀōƭŜ рπмс [ƛǾŜǎǘƻŎƪ ƘƻǳǎƛƴƎ ǇŜǊƛƻŘǎ όŘŀȅǎ ǇŜǊ ȅŜŀǊΣ ǿŜƛƎƘǘŜŘ ŀǾŜǊŀƎŜ ŀŎǊƻǎǎ 5ŜǾƻƭǾŜŘ !ŘƳƛƴƛǎǘǊŀǝƻƴǎΣ 

ƭƛǾŜǎǘƻŎƪ ǎǳōŎŀǘŜƎƻǊƛŜǎ ŀƴŘ ǇǊƻŘǳŎǝƻƴ ǎȅǎǘŜƳǎύ _______________________________________________ орл 
¢ŀōƭŜ рπмт DǊƻǎǎ ŜƴŜǊƎȅ ƛƴǘŀƪŜ ōȅ ŎŀǧƭŜ όaWκƘŜŀŘκŘŀȅύ _________________________________________ орм 
¢ŀōƭŜ рπму ¦Y ƭƛǾŜǎǘƻŎƪ ƻƴ ƻǳǘŘƻƻǊ ǎȅǎǘŜƳǎ ŀƴŘ ǘƘŜ ǇǊƻǇƻǊǝƻƴ ƻŦ ǝƳŜ ƭƛǾŜǎǘƻŎƪ ƻƴ ƻǳǘŘƻƻǊ ǎȅǎǘŜƳǎ ǎǇŜƴŘ 

ƻǳǘŘƻƻǊǎ ________________________________________________________________________________ орм 
¢ŀōƭŜ рπмф !ƳƳƻƴƛŀ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ όŀǎ ҈ ƻŦ ¢!b ŜȄŎǊŜǘŜŘύ ŦƻǊ ƭƛǾŜǎǘƻŎƪ ŜȄŎǊŜǘŀ ǊŜǘǳǊƴǎ ŀǘ ƎǊŀȊƛƴƎ ____ орн 
¢ŀōƭŜ рπнл ¦Y ǿŜƛƎƘǘŜŘ ŀǾŜǊŀƎŜ ŀƳƳƻƴƛŀ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ όŀǎ ҈ ƻŦ ¢!b ŀǇǇƭƛŜŘύ ŦƻǊ ƭƛǾŜǎǘƻŎƪ ƳŀƴǳǊŜ 

ŀǇǇƭƛŎŀǝƻƴǎ ǘƻ ƭŀƴŘ όǎǳǊŦŀŎŜ ōǊƻŀŘŎŀǎǘύ _______________________________________________________ орн 
¢ŀōƭŜ рπнм !ƳƳƻƴƛŀ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŦǊƻƳ ŘƛũŜǊŜƴǘ ŦŜǊǝƭƛǎŜǊ ǘȅǇŜǎ ________________________________ оро 
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¢ŀōƭŜ рπнн !ǇǇƭƛŎŀǝƻƴ ƻŦ ǎŜǿŀƎŜ ǎƭǳŘƎŜ ǘƻ ƭŀƴŘ όƪǘ 5aκȅǊύ ______________________________________ орп 
¢ŀōƭŜ рπно vǳŀƴǝǘȅ ƻŦ ŘƛƎŜǎǘŀǘŜ όƪǘ ŦǊŜǎƘ ǿŜƛƎƘǘύ ŦǊƻƳ ŀƴŀŜǊƻōƛŎ ŘƛƎŜǎǝƻƴ ƻŦ ƴƻƴπƳŀƴǳǊŜ ŦŜŜŘǎǘƻŎƪǎ мффлπ

нлноΤ a{² Ґ ƳǳƴƛŎƛǇŀƭ ǎƻƭƛŘ ǿŀǎǘŜ __________________________________________________________ орр 
¢ŀōƭŜ рπнп LƳǇŀŎǘ ƻŦ ǊŜŎŀƭŎǳƭŀǝƻƴǎ όƪǘ bIоκȅύ __________________________________________________ орт 
¢ŀōƭŜ сπм aŀǇǇƛƴƎ ƻŦ bCw {ƻǳǊŎŜ /ŀǘŜƎƻǊƛŜǎ ǘƻ b!9L {ƻǳǊŎŜ /ŀǘŜƎƻǊƛŜǎΥ ²ŀǎǘŜ ______________________ орф 
¢ŀōƭŜ сπн ²ŀǎǘŜ ŎŀǘŜƎƻǊƛŜǎ ǳǎŜŘ ƛƴ ǘƘŜ ¦Y ƭŀƴŘŬƭƭ ƳƻŘŜƭ _________________________________________ осм 
¢ŀōƭŜ сπо /ƻƳǇƻǎƛǝƻƴ ƻŦ ǿŀǎǘŜ ǎƻǊǝƴƎ ǊŜǎƛŘǳŜǎ ŀƴŘ ƳƛȄŜŘ ƳǳƴƛŎƛǇŀƭ ǿŀǎǘŜ ________________________ осн 
¢ŀōƭŜ сπп 9Ƴƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŦƻǊ ƭŀƴŘŬƭƭ ŜƳƛǎǎƛƻƴǎ ________________________________________________ осп 
¢ŀōƭŜ сπр LƴǇǳǘǎ ǘƻ ŎƻƳǇƻǎǝƴƎ ǇǊƻŎŜǎǎŜǎ ό!Ƴƻǳƴǘǎ ƛƴ aƎύ _______________________________________ осс 
¢ŀōƭŜ сπс bIо ƛƳǇƭƛŜŘ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŦƻǊ ƴƻƴπƘƻǳǎŜƘƻƭŘ ŎƻƳǇƻǎǝƴƎ ƛƴ ǊŜŎŜƴǘ ȅŜŀǊǎ _________________ ост 
¢ŀōƭŜ сπт {ƻǳǊŎŜǎ ƻŦ Řŀǘŀ ƻƴ ǿŀǎǘŜ ōǳǊƴǘ ƛƴ ŎƭƛƴƛŎŀƭ ǿŀǎǘŜ ƛƴŎƛƴŜǊŀǘƻǊǎϝ ____________________________ отл 
¢ŀōƭŜ сπу {ƻǳǊŎŜǎ ƻŦ Řŀǘŀ ŀƴŘ ǉǳŀƴǝǝŜǎ ƻŦ ǿŀǎǘŜ ōǳǊƴǘ ƛƴ ŎƘŜƳƛŎŀƭ ǿŀǎǘŜ ƛƴŎƛƴŜǊŀǘƻǊǎ ________________ отл 
¢ŀōƭŜ сπф {ƻǳǊŎŜǎ ƻŦ Řŀǘŀ ƻƴ ǎŜǿŀƎŜ ǎƭǳŘƎŜ ōǳǊƴǘ ƛƴ ǎŜǿŀƎŜ ǎƭǳŘƎŜ ƛƴŎƛƴŜǊŀǘƻǊǎϝ ____________________ отм 
¢ŀōƭŜ сπмл LƴǇǳǘǎ ƛƴǘƻ ǿŀǎǘŜ ƛƴŎƛƴŜǊŀǝƻƴ ǇǊƻŎŜǎǎŜǎ ƛƴ ǘƘŜ ¦Y _____________________________________ отн 
¢ŀōƭŜ сπмм LƴǇǳǘǎ ƛƴ ǘƘŜ ŀƎǊƛŎǳƭǘǳǊŜ ŀƴŘ ƻǇŜƴ ōǳǊƴƛƴƎ ƻŦ ǿŀǎǘŜ ___________________________________ ото 
¢ŀōƭŜ тπм aŀǇǇƛƴƎ ƻŦ bCw {ƻǳǊŎŜ /ŀǘŜƎƻǊƛŜǎ ǘƻ b!9L {ƻǳǊŎŜ /ŀǘŜƎƻǊƛŜǎΥ hǘƘŜǊ {ƻǳǊŎŜǎ________________ отт 
¢ŀōƭŜ тπн !ŎǝǾƛǘȅ Řŀǘŀ ŀƴŘ bIо ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŦƻǊ ǇǊƻŦŜǎǎƛƻƴŀƭ ŀƴŘ ŘƻƳŜǎǝŎ ƘƻǊǎŜǎ ŦǊƻƳ мффлπнлно __ оту 
¢ŀōƭŜ уπм hǾŜǊǾƛŜǿ ƻŦ ǘƘŜ ǊŜŎŀƭŎǳƭŀǝƻƴǎ ƛƴ ǘƘŜ Ƴŀƛƴ Ǉƻƭƭǳǘŀƴǘǎ ___________________________________ оум 
¢ŀōƭŜ уπн bh· ǊŜŎŀƭŎǳƭŀǝƻƴ ǎǳƳƳŀǊȅ _________________________________________________________ оуо 
¢ŀōƭŜ уπо ba±h/ ǊŜŎŀƭŎǳƭŀǝƻƴ ǎǳƳƳŀǊȅ _____________________________________________________ оур 
¢ŀōƭŜ уπп {hн ǊŜŎŀƭŎǳƭŀǝƻƴ ǎǳƳƳŀǊȅ _________________________________________________________ оут 
¢ŀōƭŜ уπр bIо ǊŜŎŀƭŎǳƭŀǝƻƴ ǎǳƳƳŀǊȅ _________________________________________________________ офл 
¢ŀōƭŜ уπс taнΦр ǊŜŎŀƭŎǳƭŀǝƻƴ ǎǳƳƳŀǊȅ _______________________________________________________ офп 
¢ŀōƭŜ уπт taмл ǊŜŎŀƭŎǳƭŀǝƻƴ ǎǳƳƳŀǊȅ ________________________________________________________ офу 
¢ŀōƭŜ уπу /h ǊŜŎŀƭŎǳƭŀǝƻƴ ǎǳƳƳŀǊȅ __________________________________________________________ плн 
¢ŀōƭŜ уπф ./ ǊŜŎŀƭŎǳƭŀǝƻƴ ǎǳƳƳŀǊȅ __________________________________________________________ плр 
¢ŀōƭŜ фπм DƻǾŜǊƴƳŜƴǘ ǎǘŀǝǎǝŎǎ ŀƴŘ ƻǘƘŜǊ ŀƴƴǳŀƭ ƛƴǇǳǘǎ ŦƻǊ ǘƘŜ ŜƳƛǎǎƛƻƴ ǇǊƻƧŜŎǝƻƴǎ _________________ пмм 
¢ŀōƭŜ фπн {ǳƳƳŀǊȅ ƻŦ ŀǎǎǳƳǇǝƻƴǎ ŦƻǊ ŜƳƛǎǎƛƻƴ ǇǊƻƧŜŎǝƻƴǎ ōȅ bCw ŎŀǘŜƎƻǊȅ ________________________ пмп 
¢ŀōƭŜ фπо {ǳƳƳŀǊȅ ŀƛǊ ǉǳŀƭƛǘȅ Ǉƻƭƭǳǘŀƴǘ ŜƳƛǎǎƛƻƴ ǇǊƻƧŜŎǝƻƴǎ όƛƴ ƪƛƭƻǘƻƴƴŜǎύ ǘƻ нлрл ŦƻǊ ǘƘŜ ¦Y !ƎǊƛŎǳƭǘǳǊŜ 

ǎŜŎǘƻǊ ___________________________________________________________________________________ поо 
¢ŀōƭŜ фπп bƛǘǊƻƎŜƴ ŜȄŎǊŜǝƻƴ ǎŎŀƭŀǊǎ ŀǇǇƭƛŜŘ ƛƴ ǘƘŜ {a¢ ŦƻǊ ŘŀƛǊȅ Ŏƻǿǎ _____________________________ пос 
¢ŀōƭŜ фπр /ƻƳǇŀǊƛǎƻƴ ƻŦ ¦Y ǇǊƻƧŜŎǘŜŘ нлнр ƴŀǝƻƴŀƭ ŜƳƛǎǎƛƻƴǎ ǿƛǘƘ ǘƘŜ нлнл π нлнф b9/w κ DƻǘƘŜƴōǳǊƎ 

9w/ǎΦ ___________________________________________________________________________________ ппо 
¢ŀōƭŜ фπс /ƻƳǇŀǊƛǎƻƴ ƻŦ ¦Y ǇǊƻƧŜŎǘŜŘ нлол ƴŀǝƻƴŀƭ ŜƳƛǎǎƛƻƴǎ ǿƛǘƘ ǘƘŜ нлол b9/w 9w/ǎΦ _____________ ппп 
¢ŀōƭŜ млπм {ǳƳƳŀǊȅ ƻŦ ǘƘŜ ¦Y bIо ŜƳƛǎǎƛƻƴǎ ƛƴǾŜƴǘƻǊȅ ŦƻǊ ȅŜŀǊǎ нллрΣ нлнлπƭŀǘŜǎǘ ŀƴŘ ǘƘŜ ŀŘƧǳǎǘŜŘ ƴŀǝƻƴŀƭ 

ŜƳƛǎǎƛƻƴǎ ǘƻǘŀƭ ŦƻǊ ŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ 9Ƴƛǎǎƛƻƴ wŜŘǳŎǝƻƴ /ƻƳƳƛǘƳŜƴǘ ό9w/ύ _________________________ ппу 
¢ŀōƭŜ млπн 5ŜǘŜǊƳƛƴŀǝƻƴ ƻŦ ŀŘƧǳǎǘƳŜƴǘ ǇŀǊŀƳŜǘŜǊǎ ŦƻǊ 9ǉǳŀǝƻƴ мΦ _______________________________ прл 
¢ŀōƭŜ ммπм 9ȄǇƭŀƴŀǝƻƴ ƻŦ DbCw ǎŜŎǘƻǊǎ _______________________________________________________ про 
¢ŀōƭŜ ммπн tƻƭƭǳǘŀƴǘǎ ƳŀǇǇŜŘ ƛƴ ǘƘŜ ¦Y b!9L __________________________________________________ прп 
¢ŀōƭŜ ммπо aŜǘƘƻŘǎ ǳǎŜŘ ǘƻ ƳŀǇ ŜƳƛǎǎƛƻƴǎ ƛƴ ŜŀŎƘ ƻŦ ǘƘŜ мм ¦b9/9 ŜƳƛǎǎƛƻƴ ǎŜŎǘƻǊǎ _________________ прр 
¢ŀōƭŜ ммπп L5.w Řŀǘŀ ǿŀǎ ƭƛƳƛǘŜŘ ǘƻ ǘƘŜ {L/ ŎƻŘŜǎ ______________________________________________ пст 
¢ŀōƭŜ ммπр 5ƛũŜǊŜƴŎŜǎ ōŜǘǿŜŜƴ ǎƘƛǇǇƛƴƎ ŜƳƛǎǎƛƻƴǎ ǊŜǇǊŜǎŜƴǘŜŘ ōȅ ¦Y b!9L ƳŀǇǇƛƴƎ ŀƴŘ ǘƘŜ b!9L bŀǝƻƴŀƭ 

LƴǾŜƴǘƻǊȅ ________________________________________________________________________________ птн 
¢ŀōƭŜ ммπс 5ŜǎŎǊƛǇǝƻƴ ƻŦ ƳŜǘƘƻŘǎ ǳǎƛƴƎ ǘƘŜ ŀōƻǾŜ Řŀǘŀ ǎŜǊƛŜǎ ____________________________________ птт 
¢ŀōƭŜ ммπт [ŀƴŘ ŎƻǾŜǊ Řŀǘŀ ǳǎŜŘ ǘƻ ŘƛǎǘǊƛōǳǘŜ ƴƻƴπōƛƻƳŀǎǎ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ŬǊŜǎΦ _____________________ пум 
¢ŀōƭŜ мнπм wŜŎƻƳƳŜƴŘŀǝƻƴǎ ŦǊƻƳ нлнп /[w¢!t ǊŜǾƛŜǿ _________________________________________ пун 
¢ŀōƭŜ мпπм /ƻƴǘǊƛōǳǘƻǊǎ ǘƻ ǘƘƛǎ LƴŦƻǊƳŀǝǾŜ LƴǾŜƴǘƻǊȅ wŜǇƻǊǘ {ǳōƳƛǎǎƛƻƴ ____________________________ рлл 
¢ŀōƭŜ мпπн /ƻƴǘǊƛōǳǘƻǊǎ ǘƻ ǘƘŜ ¦YΩǎ b9/wκ/[w¢!t {ǳōƳƛǎǎƛƻƴ _____________________________________ рлм 
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VI Acronyms and Definitions 

!!5C  !ƴƴǳŀƭ !ǾŜǊŀƎŜ 5ŀƛƭȅ Cƭƻǿ 

!D  !ŎƛŘ Dŀǎ 

!/9!   9ǳǊƻǇŜŀƴ !ǳǘƻƳƻōƛƭŜ aŀƴǳŦŀŎǘǳǊŜǊǎΩ !ǎǎƻŎƛŀǝƻƴ 

!5  !ŎǝǾƛǘȅ 5ŀǘŀ 

!9  !ŘƧǳǎǘŜŘ ƴŀǝƻƴŀƭ 9Ƴƛǎǎƛƻƴǎ ǘƻǘŀƭ 

!9!¢  !9! ¢ŜŎƘƴƻƭƻƎȅ 

!9w  !ŘƧǳǎǘŜŘ 9Ƴƛǎǎƛƻƴ wŜŘǳŎǝƻƴ 

!C.LbL  !ƎǊƛπCƻƻŘ ŀƴŘ .ƛƻǎŎƛŜƴŎŜǎ LƴǎǝǘǳǘŜ 

!Cw/   !ƎǊƛŎǳƭǘǳǊŜ ŀƴŘ CƻƻŘ wŜǎŜŀǊŎƘ /ƻǳƴŎƛƭ 

!L{  !ǳǘƻƳŀǝŎ LŘŜƴǝŬŎŀǝƻƴ {ȅǎǘŜƳ 

!ƴ5  !ƴŀŜǊƻōƛŎ 5ƛƎŜǎǝƻƴ 

!ƳtL  !ƳŜǊƛŎŀƴ tŜǘǊƻƭŜǳƳ LƴŘǳǎǘǊȅ 

!btw  !ǳǘƻƳŀǝŎ bǳƳōŜǊ tƭŀǘŜ wŜŎƻƎƴƛǝƻƴ 

!tπпн  9Ƴƛǎǎƛƻƴǎ CŀŎǘƻǊǎ ϧ !t пнΣ /ƻƳǇƛƭŀǝƻƴ ƻŦ !ƛǊ tƻƭƭǳǘŀƴǘ 9Ƴƛǎǎƛƻƴ CŀŎǘƻǊǎ 

!t/  !ƛǊ tƻƭƭǳǝƻƴ /ƻƴǘǊƻƭ 

!t¦  !ǳȄƛƭƛŀǊȅ tƻǿŜǊ ¦ƴƛǘ 

!v  !ƛǊ vǳŀƭƛǘȅ 

!v9D   !ƛǊ vǳŀƭƛǘȅ 9ȄǇŜǊǘ DǊƻǳǇ  

!vL{D  !ƛǊ vǳŀƭƛǘȅ LƴǾŜƴǘƻǊȅ {ǘŜŜǊƛƴƎ DǊƻǳǇ 

!vtL  !ƛǊ vǳŀƭƛǘȅ tƻƭƭǳǘŀƴǘ LƴǾŜƴǘƻǊȅ 

!w  !ŎǝǾƛǘȅ wŀǘŜ 

!w¢9aL{ !ǎǎŜǎǎƳŜƴǘ ŀƴŘ wŜƭƛŀōƛƭƛǘȅ ƻŦ ¢ǊŀƴǎǇƻǊǘ 9Ƴƛǎǎƛƻƴ aƻŘŜƭǎ ŀƴŘ LƴǾŜƴǘƻǊȅ {ȅǎǘŜƳǎ 

!{  !Ǿƛŀǝƻƴ {ǇƛǊƛǘ 

!{/LL  !ƳŜǊƛŎŀƴ {ǘŀƴŘŀǊŘ /ƻŘŜ ŦƻǊ LƴŦƻǊƳŀǝƻƴ LƴǘŜǊŎƘŀƴƎŜ 

!¢C  !Ǿƛŀǝƻƴ ¢ǳǊōƛƴŜ CǳŜƭ 

!¢a  !ƛǊ ¢ǊŀƴǎǇƻǊǘ aƻǾŜƳŜƴǘ 

.!a!   .ǊƛǝǎƘ !ŜǊƻǎƻƭ aŀƴǳŦŀŎǘǳǊŜǊǎ !ǎǎƻŎƛŀǝƻƴ 

.!{!   .ǊƛǝǎƘ !ŘƘŜǎƛǾŜǎ ϧ {Ŝŀƭŀƴǘǎ !ǎǎƻŎƛŀǝƻƴ 

.!¢  .Ŝǎǘ !ǾŀƛƭŀōƭŜ ¢ŜŎƘƴƛǉǳŜǎ 

./C  .ǊƛǝǎƘ /ƻŀǝƴƎǎ CŜŘŜǊŀǝƻƴ 
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.9L{  5ŜǇŀǊǘƳŜƴǘ ŦƻǊ .ǳǎƛƴŜǎǎΣ 9ƴŜǊƎȅ ŀƴŘ LƴŘǳǎǘǊƛŀƭ {ǘǊŀǘŜƎȅ όƴƻǿ 59{b½ύ 

.D{  .ǊƛǝǎƘ DŜƻƭƻƎƛŎŀƭ {ǳǊǾŜȅ 

.w9C  .Ŝǎǘ !ǾŀƛƭŀōƭŜ ¢ŜŎƘƴƻƭƻƎȅ wŜŦŜǊŜƴŎŜ 

.w9{  .ǳǎƛƴŜǎǎ wŜƎƛǎǘŜǊ ŀƴŘ 9ƳǇƭƻȅƳŜƴǘ {ǳǊǾŜȅ 

/!!  /ƛǾƛƭ !Ǿƛŀǝƻƴ !ǳǘƘƻǊƛǘȅ 

/!a9h  /ǊŜƳŀǘƻǊƛŀ !ōŀǘŜƳŜƴǘ ƻŦ aŜǊŎǳǊȅ 9Ƴƛǎǎƛƻƴǎ hǊƎŀƴƛǎŀǝƻƴ 

/!w  /ŀƳōǊƛŘƎŜ !ǊŎƘƛǘŜŎǘǳǊŀƭ wŜǎŜŀǊŎƘ 

/.t  /ƘƻǊƭŜȅǿƻƻŘ .ǊŜŀŘ tǊƻŎŜǎǎ 

//D¢   /ƻƳōƛƴŜŘ /ȅŎƭŜ Dŀǎ ¢ǳǊōƛƴŜ 

/5  /Ǌƻǿƴ 5ŜǇŜƴŘŜƴŎȅ 

/9  /ƻƴǎǳƳŜǊ 9Ǿƻƭǳǝƻƴ 

/9Lt   /ŜƴǘǊŜ ƻƴ 9Ƴƛǎǎƛƻƴǎ LƴǾŜƴǘƻǊƛŜǎ ŀƴŘ tǊƻƧŜŎǝƻƴǎ 

/9tL  /ƻƴŦŜŘŜǊŀǝƻƴ ƻŦ 9ǳǊƻǇŜŀƴ tŀǇŜǊ LƴŘǳǎǘǊƛŜǎ 

/9¢  /ŜƴǘǊŀƭ 9ƴƎƭŀƴŘ ¢ŜƳǇŜǊŀǘǳǊŜ 

/C/  /ƘƭƻǊƻCƭǳƻǊƻ/ŀǊōƻƴ 

/It  /ƻƳōƛƴŜŘ IŜŀǘ ŀƴŘ tƻǿŜǊ 

/L  /ƻƴŬŘŜƴŎŜ LƴǘŜǊǾŀƭ 

/[w¢!t  /ƻƴǾŜƴǝƻƴ ƻƴ [ƻƴƎπwŀƴƎŜ ¢ǊŀƴǎōƻǳƴŘŀǊȅ !ƛǊ tƻƭƭǳǝƻƴ 

/h5  /ƘŜƳƛŎŀƭ hȄȅƎŜƴ 5ŜƳŀƴŘ 

/ht9w¢  /ƻƳǇǳǘŜǊ tǊƻƎǊŀƳƳŜ ǘƻ ŎŀƭŎǳƭŀǘŜ 9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ wƻŀŘ ¢ǊŀƴǎǇƻǊǘ 

/t!  /ƻƴǎǘǊǳŎǝƻƴ tǊƻŘǳŎǘǎ !ǎǎƻŎƛŀǝƻƴ 

/w¢  /ƻƳƳƻƴ wŜǇƻǊǝƴƎ ¢ŀōƭŜǎ 

/{wD¢   /ƻƴǝƴǳƛƴƎ {ǳǊǾŜȅ ƻŦ wƻŀŘ DƻƻŘǎ ¢ǊŀƴǎǇƻǊǘ  

/±ǎ  /ŀƭƻǊƛŬŎ ±ŀƭǳŜǎ 

5!  5ŜǾƻƭǾŜŘ !ŘƳƛƴƛǎǘǊŀǝƻƴ 

5!9w!  bƻǊǘƘŜǊƴ LǊŜƭŀƴŘΩǎ 5ŜǇŀǊǘƳŜƴǘ ƻŦ !ƎǊƛŎǳƭǘǳǊŜΣ 9ƴǾƛǊƻƴƳŜƴǘ ŀƴŘ wǳǊŀƭ !ũŀƛǊǎ 

5!w5bL bƻǊǘƘŜǊƴ LǊŜƭŀƴŘΩǎ 5ŜǇŀǊǘƳŜƴǘ ƻŦ !ƎǊƛŎǳƭǘǳǊŜ ŀƴŘ wǳǊŀƭ 5ŜǾŜƭƻǇƳŜƴǘ 

59//  5ŜǇŀǊǘƳŜƴǘ ƻŦ 9ƴŜǊƎȅ ϧ /ƭƛƳŀǘŜ /ƘŀƴƎŜ 

59Cw!  5ŜǇŀǊǘƳŜƴǘ ŦƻǊ 9ƴǾƛǊƻƴƳŜƴǘΣ CƻƻŘ ŀƴŘ wǳǊŀƭ !ũŀƛǊǎ 

59w±  wƻŀŘ ŘƛŜǎŜƭ ŦǳŜƭ 

59¢w 5ŜǇŀǊǘƳŜƴǘ ƻŦ ǘƘŜ 9ƴǾƛǊƻƴƳŜƴǘΣ ¢ǊŀƴǎǇƻǊǘ ŀƴŘ ǘƘŜ wŜƎƛƻƴǎ 

59{b½ 5ŜǇŀǊǘƳŜƴǘ ŦƻǊ 9ƴŜǊƎȅ {ŜŎǳǊƛǘȅ ŀƴŘ bŜǘ ½ŜǊƻ όŦƻǊƳŜǊƭȅ .9L{ύ 
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5Ŧ¢  5ŜǇŀǊǘƳŜƴǘ ŦƻǊ ¢ǊŀƴǎǇƻǊǘ 

5D 9b±  5ƛǊŜŎǘƻǊŀǘŜπDŜƴŜǊŀƭ ŦƻǊ 9ƴǾƛǊƻƴƳŜƴǘ 

5hL  5ƛƎƛǘŀƭ ƻōƧŜŎǘ ƛŘŜƴǝŬŜǊ 

5a  5Ǌȅ aŀǧŜǊ 

5tCǎ  5ƛŜǎŜƭ tŀǊǝŎǳƭŀǘŜ CƛƭǘŜǊǎ 

5w5bL  5ŜǇŀǊǘƳŜƴǘ ŦƻǊ wŜƎƛƻƴŀƭ 5ŜǾŜƭƻǇƳŜƴǘ bƻǊǘƘŜǊƴ LǊŜƭŀƴŘ 

5.{  5ƻƳŜǎǝŎ .ǳǊƴƛƴƎ {ǳǊǾŜȅ  

5¢L  5ŜǇŀǊǘƳŜƴǘ ŦƻǊ ¢ǊŀŘŜ ŀƴŘ LƴŘǳǎǘǊȅ 

5¦Y9{   5ƛƎŜǎǘ ƻŦ ¦Y 9ƴŜǊƎȅ {ǘŀǝǎǝŎǎ 

5±[!  ¦Y 5ǊƛǾŜǊ ŀƴŘ ±ŜƘƛŎƭŜ [ƛŎŜƴŎƛƴƎ !ƎŜƴŎȅ 

9!   9ƴǾƛǊƻƴƳŜƴǘ !ƎŜƴŎȅ  

9!D9w  9ǳǊƻǇŜŀƴ !ƎǊƛŎǳƭǘǳǊŀƭ DŀǎŜƻǳǎ 9Ƴƛǎǎƛƻƴǎ wŜǎŜŀǊŎƘ 

9/  9ǳǊƻǇŜŀƴ /ƻƳƳƛǎǎƛƻƴ 

9/¦Y  9ƴŜǊƎȅ /ƻƴǎǳƳǇǝƻƴ ƛƴ ǘƘŜ ¦Y 

99!  9ǳǊƻǇŜŀƴ 9ƴǾƛǊƻƴƳŜƴǘ !ƎŜƴŎȅ 

99a{  9ƴǾƛǊƻƴƳŜƴǘŀƭ 9Ƴƛǎǎƛƻƴǎ aƻƴƛǘƻǊƛƴƎ {ȅǎǘŜƳ 

9C  9Ƴƛǎǎƛƻƴ CŀŎǘƻǊ 

9C5{C  9Ƴƛǎǎƛƻƴ CŀŎǘƻǊǎ ŦƻǊ 5ƻƳŜǎǝŎ {ƻƭƛŘ CǳŜƭǎ  

9Ŧ²  9ƴŜǊƎȅ ŦǊƻƳ ²ŀǎǘŜ 

9Dw   9ȄƘŀǳǎǘ Dŀǎ wŜŎƛǊŎǳƭŀǝƻƴ  

9Lhb9¢  9ǳǊƻǇŜŀƴ 9ƴǾƛǊƻƴƳŜƴǘ LƴŦƻǊƳŀǝƻƴ ŀƴŘ hōǎŜǊǾŀǝƻƴ bŜǘǿƻǊƪ 

9Ltt/.  9ǳǊƻǇŜŀƴ LƴǘŜƎǊŀǘŜŘ tƻƭƭǳǝƻƴ tǊŜǾŜƴǝƻƴ ŀƴŘ /ƻƴǘǊƻƭ .ǳǊŜŀǳ 

9[±  9Ƴƛǎǎƛƻƴ [ƛƳƛǘ ±ŀƭǳŜǎ 

9a9tκ/hwLb!Lw !ƊŜǊ мффф ŎŀƭƭŜŘ 9a9tκ99! 

9a9tκ99! 9ǳǊƻǇŜŀƴ aƻƴƛǘƻǊƛƴƎ ŀƴŘ 9Ǿŀƭǳŀǝƻƴ tǊƻƎǊŀƳ 9Ƴƛǎǎƛƻƴ LƴǾŜƴǘƻǊȅ DǳƛŘŜōƻƻƪ 

9b  9ǳǊƻǇŜŀƴ {ǘŀƴŘŀǊŘ 

9h  9ŀǊǘƘ hōǎŜǊǾŀǝƻƴ 

9tw  9ƴǾƛǊƻƴƳŜƴǘŀƭ tŜǊƳƛǩƴƎ wŜƎǳƭŀǝƻƴǎ 

9w/ǎ  9Ƴƛǎǎƛƻƴ wŜŘǳŎǝƻƴ /ƻƳƳƛǘƳŜƴǘǎ 

9{LD   9ǳǊƻǇŜŀƴ {ƻƭǾŜƴǘǎ LƴŘǳǎǘǊȅ DǊƻǳǇ  

9¢{  9Ƴƛǎǎƛƻƴ ¢ǊŀŘƛƴƎ {ȅǎǘŜƳ 

9¦  9ǳǊƻǇŜŀƴ ¦ƴƛƻƴ 
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9¦ 9¢{  9ǳǊƻǇŜŀƴ ¦ƴƛƻƴ 9Ƴƛǎǎƛƻƴǎ ¢ǊŀŘƛƴƎ {ȅǎǘŜƳ όǎǳŎŎŜŜŘŜŘ ōȅ ǘƘŜ ¦Y 9¢{ύ 

9¦aa  9ǳǊƻǇŜŀƴ ¦ƴƛƻƴ aƻƴƛǘƻǊƛƴƎ aŜŎƘŀƴƛǎƳ 

9²/  9ǳǊƻǇŜŀƴ ²ŀǎǘŜ /ŀǘŜƎƻǊȅ 

C!h{¢!¢ ¢ƘŜ CƻƻŘ ŀƴŘ !ƎǊƛŎǳƭǘǳǊŜ hǊƎŀƴƛȊŀǝƻƴ {ǘŀǝǎǝŎŀƭ 5ŀǘŀōŀǎŜǎ 

C./!  CŜŘŜǊŀǝƻƴ ƻŦ .ǳǊƛŀƭ ŀƴŘ /ǊŜƳŀǝƻƴ !ǳǘƘƻǊƛǝŜǎ 

C9w!   CƻƻŘ ŀƴŘ 9ƴǾƛǊƻƴƳŜƴǘŀƭ wŜǎŜŀǊŎƘ !ƎŜƴŎȅ 

Ch/!  CŜŘŜǊŀƭ hŶŎŜ ƻŦ /ƛǾƛƭ !Ǿƛŀǝƻƴ 

Ct{h  CƭƻŀǝƴƎ ǇǊƻŘǳŎǝƻƴ ǎǘƻǊŀƎŜ ŀƴŘ ƻƉƻŀŘƛƴƎ 

Cw  CƻǊŜǎǘ wŜǎŜŀǊŎƘ 

C¸a  CŀǊƳȅŀǊŘ aŀƴǳǊŜ 

ƎL¢9v  DǊŀƳǎ LƴǘŜǊƴŀǝƻƴŀƭ ¢ƻȄƛŎ 9ǉǳƛǾŀƭŜƴǘ 

D.  DǊŜŀǘ .Ǌƛǘŀƛƴ 

D5t  DǊƻǎǎ 5ƻƳŜǎǝŎ tǊƻŘǳŎǘ 

D9aL{  Dƭƻōŀƭ 9Ƴƛǎǎƛƻƴ aƻŘŜƭ ŦƻǊ LƴǘŜƎǊŀǘŜŘ {ȅǎǘŜƳǎ 

D9b  DŜƴŜǊŀƭ 

DID  DǊŜŜƴƘƻǳǎŜ ƎŀǎŜǎ 

DIDL  DǊŜŜƴƘƻǳǎŜ Ǝŀǎ ƛƴǾŜƴǘƻǊȅ 

DIDL{/  bŀǝƻƴŀƭ LƴǾŜƴǘƻǊȅ {ǘŜŜǊƛƴƎ /ƻƳƳƛǧŜŜ 

DL{  DŜƻƎǊŀǇƘƛŎ LƴŦƻǊƳŀǝƻƴ {ȅǎǘŜƳ 

DtD  Lt// DǳƛŘŜƭƛƴŜǎ ƻǊ DƻƻŘ tǊŀŎǝŎŜ DǳƛŘŜ 

DbCw  DǊƛŘŘŜŘ bƻƳŜƴŎƭŀǘǳǊŜ CƻǊ wŜǇƻǊǝƴƎ 

Dt{  Dƭƻōŀƭ tƻǎƛǝƻƴƛƴƎ {ȅǎǘŜƳ 

D±²  DǊƻǎǎ ±ŜƘƛŎƭŜ ²ŜƛƎƘǘ 

D²Ƙ  DƛƎŀ ²ŀǧ IƻǳǊ όǳƴƛǘ ƻŦ ŜƴŜǊƎȅύ 

ICh  IŜŀǾȅ CǳŜƭ hƛƭ 

ID±  IŜŀǾȅ DƻƻŘǎ ±ŜƘƛŎƭŜǎ 

IaLt Iƛǎ aŀƧŜǎǘȅΩǎ LƴǎǇŜŎǘƻǊŀǘŜ ƻŦ tƻƭƭǳǝƻƴ όŦƻǊƳŜǊ ƴŀƳŜ ŦƻǊ ǊŜƎǳƭŀǘƻǊȅ ŀƎŜƴŎȅ ƛƴ 9ƴƎƭŀƴŘ 
ŀƴŘ ²ŀƭŜǎΣ ƛǘǎ ŦǳƴŎǝƻƴǎ ŀǊŜ ƴƻǿ ŎŀǊǊƛŜŘ ƻǳǘ ōȅ ǘƘŜ 9ƴǾƛǊƻƴƳŜƴǘ !ƎŜƴŎȅ ŀƴŘ bŀǘǳǊŀƭ 
wŜǎƻǳǊŎŜǎ ²ŀƭŜǎύ 

Iaw/  Iƛǎ aŀƧŜǎǘȅΩǎ wŜǾŜƴǳŜ ŀƴŘ /ǳǎǘƻƳǎ 

L/!h  LƴǘŜǊƴŀǝƻƴŀƭ /ƛǾƛƭ !Ǿƛŀǝƻƴ hǊƎŀƴƛǎŀǝƻƴ 

L5.w  hŶŎŜ ŦƻǊ bŀǝƻƴŀƭ {ǘŀǝǎǝŎǎ LƴǘŜǊπ5ŜǇŀǊǘƳŜƴǘŀƭ .ǳǎƛƴŜǎǎ wŜƎƛǎǘŜǊ 

L9  LƴŎƭǳŘŜŘ 9ƭǎŜǿƘŜǊŜ 
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L95  LƴŘǳǎǘǊƛŀƭ 9Ƴƛǎǎƛƻƴǎ 5ƛǊŜŎǝǾŜ 

L9C  LƳǇƭƛŜŘ 9Ƴƛǎǎƛƻƴ CŀŎǘƻǊ 

LLw   LƴŦƻǊƳŀǝǾŜ LƴǾŜƴǘƻǊȅ wŜǇƻǊǘ  

Lah  LƴǘŜǊƴŀǝƻƴŀƭ aŀǊƛǝƳŜ hǊƎŀƴƛȊŀǝƻƴ 

Lt//  LƴǘŜǊƴŀǝƻƴŀƭ tŀƴŜƭ ƻƴ /ƭƛƳŀǘŜ /ƘŀƴƎŜ 

Ltt/  LƴǘŜƎǊŀǘŜŘ tƻƭƭǳǝƻƴ tǊŜǾŜƴǝƻƴ ŀƴŘ /ƻƴǘǊƻƭ 

Ltt¦  LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎ ŀƴŘ tǊƻŘǳŎǘ ¦ǎŜ 

L¢9v  LƴǘŜǊƴŀǝƻƴŀƭ ¢ƻȄƛŎ 9ǉǳƛǾŀƭŜƴǘ 

Lϧ{  LǊƻƴ ϧ {ǘŜŜƭ  

L{{.  LǊƻƴ ŀƴŘ {ǘŜŜƭ {ǘŀǝǎǝŎǎ .ǳǊŜŀǳ 

[!t/  [ƻŎŀƭ ŀƛǊ Ǉƻƭƭǳǝƻƴ ŎƻƴǘǊƻƭ 

[/t  [ŀǊƎŜ /ƻƳōǳǎǝƻƴ tƭŀƴǘ 

[/t5   [ŀǊƎŜ /ƻƳōǳǎǝƻƴ tƭŀƴǘ 5ƛǊŜŎǝǾŜ  

[9½   [ƻǿ 9Ƴƛǎǎƛƻƴ ½ƻƴŜ  

[C  ¢ȅǇƛŎŀƭ [ƻŀŘ CŀŎǘƻǊ 

[CD  [ŀƴŘŬƭƭ Dŀǎ 

[D±  [ƛƎƘǘ DƻƻŘǎ ±ŜƘƛŎƭŜǎ 

[h{t  [ƛƎƘǘ hǊƎŀƴƛŎ {ƻƭǾŜƴǘ tǊŜǎŜǊǾŀǝǾŜ 

[tD  [ƛǉǳŜŬŜŘ tŜǘǊƻƭŜǳƳ Dŀǎ 

[t{  [ŀǊƎŜ tƻƛƴǘ {ƻǳǊŎŜ 

[w/   [ƻƴŘƻƴ wŜǎŜŀǊŎƘ /ŜƴǘǊŜ  

[wv!  [ƭƻȅŘǎ wŜƎƛǎǘŜǊ vǳŀƭƛǘȅ !ǎǎǳǊŀƴŎŜ 

[{h!  [ƻǿŜǊ {ǳǇŜǊ hǳǘǇǳǘ !ǊŜŀ 

[¢h  [ŀƴŘƛƴƎ ϧ ¢ŀƪŜ hũ 

[¦[¦/C  [ŀƴŘ ¦ǎŜΣ [ŀƴŘπ¦ǎŜ /ƘŀƴƎŜ ŀƴŘ CƻǊŜǎǘǊȅ  

a!b59  aŀƴǳǊŜ !ƴŀƭȅǎƛǎ 5ŀǘŀōŀǎŜ 

a.¢  aŜŎƘŀƴƛŎŀƭ .ƛƻƭƻƎƛŎŀƭ ¢ǊŜŀǘƳŜƴǘ 

a/D!  aŀǊƛǝƳŜ ŀƴŘ /ƻŀǎǘƎǳŀǊŘ !ƎŜƴŎȅ 

a/t  aŜŘƛǳƳ /ƻƳōǳǎǝƻƴ tƭŀƴǘ 

a5h  aŀǊƛƴŜ 5ƛŜǎŜƭ hƛƭ 

a9  aŜǘŀōƻƭƛǎŀōƭŜ ŜƴŜǊƎȅ 

aƻ5  aƛƴƛǎǘǊȅ ƻŦ 5ŜŦŜƴŎŜ 

http://unfccc.int/land_use_and_climate_change/lulucf/items/3060.php
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ah5¦ǎ  aƻōƛƭŜ 5ǊƛƭƭƛƴƎ ¦ƴƛǘǎ 

aah  aŀǊƛƴŜ aŀƴŀƎŜƳŜƴǘ hǊƎŀƴƛǎŀǝƻƴ 

aaw  aƻƴƛǘƻǊƛƴƎ aŜŎƘŀƴƛǎƳ wŜƎǳƭŀǝƻƴ 

at!   aƛƴŜǊŀƭ tǊƻŘǳŎǘǎ !ǎǎƻŎƛŀǝƻƴ  

a{5{  aŀǘŜǊƛŀƭ {ŀŦŜǘȅ 5ŀǘŀ {ƘŜŜǘǎ 

a{h!  aƛŘŘƭŜ ƭŀȅŜǊ {ǳǇŜǊ hǳǘǇǳǘ !ǊŜŀ 

a{²  aǳƴƛŎƛǇŀƭ {ƻƭƛŘ ²ŀǎǘŜ 

b   bƛǘǊƻƎŜƴ 

b!  bƻǘ !ǇǇƭƛŎŀōƭŜ  

b!9L  bŀǝƻƴŀƭ !ǘƳƻǎǇƘŜǊƛŎ 9Ƴƛǎǎƛƻƴǎ LƴǾŜƴǘƻǊȅ 

b!t/t  bŀǝƻƴŀƭ !ƛǊ tƻƭƭǳǘŀƴǘ /ƻƴǘǊƻƭ tǊƻƎǊŀƳƳŜ 

b!v{  bŀǝƻƴŀƭ !ƛǊ vǳŀƭƛǘȅ {ǘŀƴŘŀǊŘ 

b/{/   bŀǝƻƴŀƭ /ŜƴǘŜǊ ŦƻǊ /ƭƛƳŀǘŜ /ƘŀƴƎŜ {ǘǊŀǘŜƎȅ ŀƴŘ LƴǘŜǊƴŀǝƻƴŀƭ /ƻƻǇŜǊŀǝƻƴ  

b/±  bŜǘ /ŀƭƻǊƛŬŎ ±ŀƭǳŜ 

b9  bƻǘ 9ǎǝƳŀǘŜŘ 

b9/5  bŀǝƻƴŀƭ 9Ƴƛǎǎƛƻƴ /ŜƛƭƛƴƎǎ 5ƛǊŜŎǝǾŜ 

b9/w  bŀǝƻƴŀƭ 9Ƴƛǎǎƛƻƴ /ŜƛƭƛƴƎǎ wŜƎǳƭŀǝƻƴǎ 

bCwмф  нлмф wŜǇƻǊǝƴƎ DǳƛŘŜƭƛƴŜǎ bƻƳŜƴŎƭŀǘǳǊŜ CƻǊ wŜǇƻǊǝƴƎ 

bCw  bƻƳŜƴŎƭŀǘǳǊŜ CƻǊ wŜǇƻǊǝƴƎ 

bD[  bŀǘǳǊŀƭ Dŀǎ [ƛǉǳƛŘ 

bIоπb  !ƳƳƻƴƛŀ ŎƻƴŎŜƴǘǊŀǝƻƴ ŀǎ ƴƛǘǊƻƎŜƴ 

bIb  bŀǝƻƴŀƭ IƻǳǎŜƘƻƭŘ aƻŘŜƭ 

bI{  bŀǝƻƴŀƭ IŜŀƭǘƘ {ŜǊǾƛŎŜ 

bL5  bŀǝƻƴŀƭ LƴǾŜƴǘƻǊȅ 5ƻŎǳƳŜƴǘ  

bL9!  bƻǊǘƘŜǊƴ LǊŜƭŀƴŘ 9ƴǾƛǊƻƴƳŜƴǘ !ƎŜƴŎȅ 

bLtL  bƻǊǘƘŜǊƴ LǊŜƭŀƴŘ tƻƭƭǳǝƻƴ LƴǾŜƴǘƻǊȅ 

bLw  bŀǝƻƴŀƭ LƴǾŜƴǘƻǊȅ wŜǇƻǊǘ όwŜǇƭŀŎŜŘ ǿƛǘƘ bŀǝƻƴŀƭ LƴǾŜƴǘƻǊȅ 5ƻŎǳƳŜƴǘύ  

bw  bƻǘ wŜǇƻǊǘŜŘ 

bwaa   bƻƴπwƻŀŘ aƻōƛƭŜ aŀŎƘƛƴŜǊȅ  

bw¢¸  bŀǝƻƴŀƭ wŀƛƭ ¢ǊŜƴŘǎ ¸ŜŀǊōƻƻƪ 

bw²  bŀǘǳǊŀƭ wŜǎƻǳǊŎŜǎ ²ŀƭŜǎ 

b{¢!  bƻǊǘƘ {Ŝŀ ¢Ǌŀƴǎƛǝƻƴ !ǳǘƘƻǊƛǘȅ 
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b¢  bŀǝƻƴŀƭ ¢ƻǘŀƭǎ 

h9/5  hǊƎŀƴƛǎŀǝƻƴ ŦƻǊ 9ŎƻƴƻƳƛŎ /ƻπƻǇŜǊŀǝƻƴ ŀƴŘ 5ŜǾŜƭƻǇƳŜƴǘ 

h9¦Y  hũǎƘƻǊŜ 9ƴŜǊƎƛŜǎ ¦Y 

hC²!¢  ¢ƘŜ ²ŀǘŜǊ LƴŘǳǎǘǊȅ wŜƎǳƭŀǘƻǊ ŦƻǊ 9ƴƎƭŀƴŘ ŀƴŘ ²ŀƭŜǎ 

hD!  hƛƭ ŀƴŘ Dŀǎ !ǳǘƘƻǊƛǘȅ 

hD¦Y  hƛƭ ŀƴŘ Dŀǎ ¦Y 

hb{  hŶŎŜ ŦƻǊ bŀǝƻƴŀƭ {ǘŀǝǎǝŎǎ 

htD  hǘƘŜǊ ǇŜǘǊƻƭŜǳƳ DŀǎŜǎ 

htw95  hũǎƘƻǊŜ tŜǘǊƻƭŜǳƳ wŜƎǳƭŀǘƻǊ ŦƻǊ 9ƴǾƛǊƻƴƳŜƴǘ ŀƴŘ 5ŜŎƻƳƳƛǎǎƛƻƴƛƴƎ 

ht¢L{  hũǎƘƻǊŜ tƭŀǜƻǊƳ ŀƴŘ ¢ŜǊƳƛƴŀƭ LƴǾŜƴǘƻǊȅ {ȅǎǘŜƳ 

hww  hŶŎŜ ƻŦ wŀƛƭ ŀƴŘ wƻŀŘ 

h¢όǎύ  hǾŜǊǎŜŀǎ ¢ŜǊǊƛǘƻǊƛŜǎ 

t/a  tƻƭƭǳǝƻƴ /ƭƛƳŀǘŜ aŀǇǇƛƴƎ 

tL  tƻƭƭǳǝƻƴ LƴǾŜƴǘƻǊȅ όƻŦ ǘƘŜ 9ƴǾƛǊƻƴƳŜƴǘ !ƎŜƴŎȅ ŀƴŘ bŀǘǳǊŀƭ wŜǎƻǳǊŎŜǎ ²ŀƭŜǎύ 

ta  tŀǊǝŎǳƭŀǘŜ aŀǧŜǊ  

th/  tƻǊǘ ƻŦ /ŀƭƭ 

thtǎ  tŜǊǎƛǎǘŜƴǘ hǊƎŀƴƛŎ tƻƭƭǳǘŀƴǘǎ 

tt/  tƻƭƭǳǝƻƴ tǊŜǾŜƴǝƻƴ ŀƴŘ /ƻƴǘǊƻƭ 

ttw{  tŜǘǊƻƭŜǳƳ tǊƻŘǳŎǝƻƴ wŜǇƻǊǝƴƎ {ȅǎǘŜƳ 

twh5/ha tǊƻŘǳŎǝƻƴ /ƻƳƳǳƴŀǳǘŀƛǊŜ 

t{5I  tǊƻƧŜŎǘ ŦƻǊ ǘƘŜ {ǳǎǘŀƛƴŀōƭŜ 5ŜǾŜƭƻǇƳŜƴǘ ƻŦ IŜŀǘƘǊƻǿ 

v  vǳŀǊǘŜǊ ƻŦ ǘƘŜ ȅŜŀǊ 

v!κv/  vǳŀƭƛǘȅ !ǎǎǳǊŀƴŎŜ ŀƴŘ vǳŀƭƛǘȅ /ƻƴǘǊƻƭ 

w!{/h  wŜƎƛƻƴŀƭ !ƛǊ {ŜǊǾƛŎŜǎ /ƻπhǊŘƛƴŀǝƻƴ 

w/9t  wƻȅŀƭ /ƻƳƳƛǎǎƛƻƴ ƻƴ 9ƴǾƛǊƻƴƳŜƴǘŀƭ tƻƭƭǳǝƻƴ 

w5C  wŜŦǳǎŜπ5ŜǊƛǾŜŘ CǳŜƭ 

w9  wŜǾƛǎŜŘ 9ǎǝƳŀǘŜǎ 

w9a   wŀƛƭ 9Ƴƛǎǎƛƻƴǎ aƻŘŜƭ  

w9{¢!¢{ wŜƴŜǿŀōƭŜ 9ƴŜǊƎȅ {ǘŀǝǎǝŎǎ όǇǳōƭƛǎƘŜŘ ōȅ 59{b½ύ 

wC¢  wƻōǳǎǘ CŀǊƳ ¢ȅǇŜ 

w{{.  wŀƛƭ {ŀŦŜǘȅ ŀƴŘ {ǘŀƴŘŀǊŘǎ .ƻŀǊŘ 

w±t  wŜƛŘ ±ŀǇƻǳǊ tǊŜǎǎǳǊŜ 
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w²/   wŜǎƛŘŜƴǝŀƭ ²ƻƻŘ /ƻƳōǳǎǝƻƴ 

{/t  {Ƴŀƭƭ /ƻƳōǳǎǝƻƴ tƭŀƴǘ 

{/w   {ŜƭŜŎǝǾŜ /ŀǘŀƭȅǝŎ wŜŘǳŎǝƻƴ  

{9/!  {ǳƭǇƘǳǊ 9Ƴƛǎǎƛƻƴ /ƻƴǘǊƻƭ !ǊŜŀ 

{95   {ƻƭǾŜƴǘ 9Ƴƛǎǎƛƻƴǎ 5ƛǊŜŎǝǾŜ 

{9t!  {ŎƻǩǎƘ 9ƴǾƛǊƻƴƳŜƴǘŀƭ tǊƻǘŜŎǝƻƴ !ƎŜƴŎȅ 

{L/9   {ŎƛŜƴŎŜ ŀƴŘ LƴƴƻǾŀǝƻƴ /ƭƛƳŀǘŜ ŀƴŘ 9ƴŜǊƎȅ  

{aa¢  {ƻŎƛŜǘȅ ƻŦ aƻǘƻǊ aŀƴǳŦŀŎǘǳǊŜǊǎ ŀƴŘ ¢ǊŀŘŜǊǎ 

{twL  {ŎƻǩǎƘ tƻƭƭǳǘŀƴǘ wŜƭŜŀǎŜ LƴǾŜƴǘƻǊȅ 

{{C  {ƻƭƛŘ {ƳƻƪŜƭŜǎǎ CǳŜƭ 

{²!  {ŎƻǘŎƘ ²Ƙƛǎƪȅ !ǎǎƻŎƛŀǝƻƴ 

¢!b  ¢ƻǘŀƭ ŀƳƳƻƴƛŀŎŀƭ ƴƛǘǊƻƎŜƴ 

¢///!   ¢ǊŀƴǎǇŀǊŜƴŎȅΣ /ƻƳǇƭŜǘŜƴŜǎǎΣ /ƻƴǎƛǎǘŜƴŎȅΣ /ƻƳǇŀǊŀōƛƭƛǘȅ ŀƴŘ !ŎŎǳǊŀŎȅ  

¢9w¢  ¢ŜŎƘƴƛŎŀƭ 9ȄǇŜǊǘ wŜǾƛŜǿ ¢ŜŀƳ 

¢C9Lt  ¢ŀǎƪ CƻǊŎŜ ƻƴ 9Ƴƛǎǎƛƻƴ LƴǾŜƴǘƻǊƛŜǎ ŀƴŘ tǊƻƧŜŎǝƻƴǎ 

¢Ŧ[   ¢ǊŀƴǎǇƻǊǘ ŦƻǊ [ƻƴŘƻƴ  

¢I/  ¢ƻǘŀƭ IȅŘǊƻŎŀǊōƻƴǎ 

¢{t  ¢ƻǘŀƭ {ǳǎǇŜƴŘŜŘ tŀǊǝŎǳƭŀǘŜ 

¢w[  ¢ǊŀƴǎǇƻǊǘ wŜǎŜŀǊŎƘ [ŀōƻǊŀǘƻǊȅ 

¦  ¦ǊŜŀ 

¦Y  ¦ƴƛǘŜŘ YƛƴƎŘƻƳ 

¦Y 9¢{  ¦ƴƛǘŜŘ YƛƴƎŘƻƳ 9Ƴƛǎǎƛƻƴǎ ¢ǊŀŘƛƴƎ {ȅǎǘŜƳ 

¦Yπtw¢w tƻƭƭǳǘŀƴǘ wŜƭŜŀǎŜ ŀƴŘ ¢ǊŀƴǎŦŜǊ wŜƎƛǎǘŜǊ 

¦Y/9I  ¦ƴƛǘŜŘ YƛƴƎŘƻƳ /ŜƴǘǊŜ ŦƻǊ 9ŎƻƭƻƎȅ ŀƴŘ IȅŘǊƻƭƻƎȅ 

¦Yhh!  ¦Y hũǎƘƻǊŜ hǇŜǊŀǘƻǊǎ !ǎǎƻŎƛŀǝƻƴ  

¦YtL!  ¦Y tŜǘǊƻƭŜǳƳ LƴŘǳǎǘǊƛŜǎ !ǎǎƻŎƛŀǝƻƴ 

¦[9½  ¦ƭǘǊŀπ[ƻǿ 9Ƴƛǎǎƛƻƴ ½ƻƴŜ 

¦[{5  ¦ƭǘǊŀπƭƻǿ {ǳƭǇƘǳǊ 5ƛŜǎŜƭ 

¦[{t  ¦ƭǘǊŀπƭƻǿ {ǳƭǇƘǳǊ tŜǘǊƻƭ 

¦b9/9  ¦ƴƛǘŜŘ bŀǝƻƴǎ 9ŎƻƴƻƳƛŎ /ƻƳƳƛǎǎƛƻƴ ŦƻǊ 9ǳǊƻǇŜ 

¦bC///  ¦ƴƛǘŜŘ bŀǝƻƴǎ CǊŀƳŜǿƻǊƪ /ƻƴǾŜƴǝƻƴ ƻƴ /ƭƛƳŀǘŜ /ƘŀƴƎŜ  

¦{ 9t!  ¦ƴƛǘŜŘ {ǘŀǘŜǎ 9ƴǾƛǊƻƴƳŜƴǘ tǊƻǘŜŎǝƻƴ !ƎŜƴŎȅ 
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²9L  ²ŜƭǎƘ 9Ƴƛǎǎƛƻƴǎ LƴǾŜƴǘƻǊȅ 

²a  ²ƛǘƘ aŜŀǎǳǊŜǎ 

²ƻa  ²ƛǘƘƻǳǘ aŜŀǎǳǊŜǎ 

²²¢  ²ŀǎǘŜǿŀǘŜǊ ǘǊŜŀǘƳŜƴǘ 
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VII NFR Category Definitions 

¢ŀōƭŜ ±LLΦлπм 5ŜǎŎǊƛǇǝƻƴǎ ƻŦ bCw /ŀǘŜƎƻǊƛŜǎ  

bCw /ƻŘŜ 5ŜŬƴƛǝƻƴ DǊŀǇƘ /ŀǘŜƎƻǊȅ 

м!мŀ tǳōƭƛŎ ŜƭŜŎǘǊƛŎƛǘȅ ŀƴŘ ƘŜŀǘ ǇǊƻŘǳŎǝƻƴ 9ƴŜǊƎȅ LƴŘǳǎǘǊƛŜǎ 

м!мō tŜǘǊƻƭŜǳƳ ǊŜŬƴƛƴƎ 9ƴŜǊƎȅ LƴŘǳǎǘǊƛŜǎ 

м!мŎ aŀƴǳŦŀŎǘǳǊŜ ƻŦ ǎƻƭƛŘ ŦǳŜƭǎ ŀƴŘ ƻǘƘŜǊ ŜƴŜǊƎȅ 
ƛƴŘǳǎǘǊƛŜǎ 

9ƴŜǊƎȅ LƴŘǳǎǘǊƛŜǎ 

м!нŀ 
{ǘŀǝƻƴŀǊȅ ŎƻƳōǳǎǝƻƴ ƛƴ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ƛƴŘǳǎǘǊƛŜǎ 

ŀƴŘ ŎƻƴǎǘǊǳŎǝƻƴΥ LǊƻƴ ŀƴŘ ǎǘŜŜƭ 

{ǘŀǝƻƴŀǊȅ /ƻƳōǳǎǝƻƴ ƛƴ 
aŀƴǳŦŀŎǘǳǊƛƴƎ ŀƴŘ 
/ƻƳōǳǎǝƻƴ LƴŘǳǎǘǊƛŜǎ 

м!нō 
{ǘŀǝƻƴŀǊȅ ŎƻƳōǳǎǝƻƴ ƛƴ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ƛƴŘǳǎǘǊƛŜǎ 

ŀƴŘ ŎƻƴǎǘǊǳŎǝƻƴΥ bƻƴπŦŜǊǊƻǳǎ ƳŜǘŀƭǎ 

{ǘŀǝƻƴŀǊȅ /ƻƳōǳǎǝƻƴ ƛƴ 
aŀƴǳŦŀŎǘǳǊƛƴƎ ŀƴŘ 
/ƻƳōǳǎǝƻƴ LƴŘǳǎǘǊƛŜǎ 

м!нŎ 
{ǘŀǝƻƴŀǊȅ ŎƻƳōǳǎǝƻƴ ƛƴ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ƛƴŘǳǎǘǊƛŜǎ 

ŀƴŘ ŎƻƴǎǘǊǳŎǝƻƴΥ /ƘŜƳƛŎŀƭǎ 

{ǘŀǝƻƴŀǊȅ /ƻƳōǳǎǝƻƴ ƛƴ 
aŀƴǳŦŀŎǘǳǊƛƴƎ ŀƴŘ 
/ƻƳōǳǎǝƻƴ LƴŘǳǎǘǊƛŜǎ 

м!нŘ 
{ǘŀǝƻƴŀǊȅ ŎƻƳōǳǎǝƻƴ ƛƴ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ƛƴŘǳǎǘǊƛŜǎ 

ŀƴŘ ŎƻƴǎǘǊǳŎǝƻƴΥ tǳƭǇΣ tŀǇŜǊ ŀƴŘ tǊƛƴǘ 

{ǘŀǝƻƴŀǊȅ /ƻƳōǳǎǝƻƴ ƛƴ 
aŀƴǳŦŀŎǘǳǊƛƴƎ ŀƴŘ 
/ƻƳōǳǎǝƻƴ LƴŘǳǎǘǊƛŜǎ 

м!нŜ {ǘŀǝƻƴŀǊȅ ŎƻƳōǳǎǝƻƴ ƛƴ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ƛƴŘǳǎǘǊƛŜǎ 
ŀƴŘ ŎƻƴǎǘǊǳŎǝƻƴΥ CƻƻŘ ǇǊƻŎŜǎǎƛƴƎΣ ōŜǾŜǊŀƎŜǎ ŀƴŘ 

ǘƻōŀŎŎƻ 

{ǘŀǝƻƴŀǊȅ /ƻƳōǳǎǝƻƴ ƛƴ 
aŀƴǳŦŀŎǘǳǊƛƴƎ ŀƴŘ 
/ƻƳōǳǎǝƻƴ LƴŘǳǎǘǊƛŜǎ 

м!нŦ 
{ǘŀǝƻƴŀǊȅ ŎƻƳōǳǎǝƻƴ ƛƴ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ƛƴŘǳǎǘǊƛŜǎ 

ŀƴŘ ŎƻƴǎǘǊǳŎǝƻƴΥ bƻƴπƳŜǘŀƭƭƛŎ ƳƛƴŜǊŀƭǎ 

{ǘŀǝƻƴŀǊȅ /ƻƳōǳǎǝƻƴ ƛƴ 
aŀƴǳŦŀŎǘǳǊƛƴƎ ŀƴŘ 
/ƻƳōǳǎǝƻƴ LƴŘǳǎǘǊƛŜǎ 

м!нƎǾƛƛ aƻōƛƭŜ ŎƻƳōǳǎǝƻƴ ƛƴ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ƛƴŘǳǎǘǊƛŜǎ 
ŀƴŘ ŎƻƴǎǘǊǳŎǝƻƴ όǇƭŜŀǎŜ ǎǇŜŎƛŦȅ ƛƴ ǘƘŜ LLwύ 

bƻƴπwƻŀŘ aƻōƛƭŜ 
aŀŎƘƛƴŜǊȅ 

м!нƎǾƛƛƛ 
{ǘŀǝƻƴŀǊȅ ŎƻƳōǳǎǝƻƴ ƛƴ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ƛƴŘǳǎǘǊƛŜǎ 
ŀƴŘ ŎƻƴǎǘǊǳŎǝƻƴΥ hǘƘŜǊ όǇƭŜŀǎŜ ǎǇŜŎƛŦȅ ƛƴ ǘƘŜ LLwύ 

{ǘŀǝƻƴŀǊȅ /ƻƳōǳǎǝƻƴ ƛƴ 
aŀƴǳŦŀŎǘǳǊƛƴƎ ŀƴŘ 
/ƻƳōǳǎǝƻƴ LƴŘǳǎǘǊƛŜǎ 

м!оŀƛόƛύ LƴǘŜǊƴŀǝƻƴŀƭ ŀǾƛŀǝƻƴ [¢h όŎƛǾƛƭύ bƻƴ wƻŀŘ ¢ǊŀƴǎǇƻǊǘ 

м!оŀƛƛόƛύ 5ƻƳŜǎǝŎ ŀǾƛŀǝƻƴ [¢h όŎƛǾƛƭύ bƻƴ wƻŀŘ ¢ǊŀƴǎǇƻǊǘ 

м!оōƛ wƻŀŘ ǘǊŀƴǎǇƻǊǘΥ tŀǎǎŜƴƎŜǊ ŎŀǊǎ wƻŀŘ ¢ǊŀƴǎǇƻǊǘ 

м!оōƛƛ wƻŀŘ ǘǊŀƴǎǇƻǊǘΥ [ƛƎƘǘ Řǳǘȅ ǾŜƘƛŎƭŜǎ wƻŀŘ ¢ǊŀƴǎǇƻǊǘ 

м!оōƛƛƛ wƻŀŘ ǘǊŀƴǎǇƻǊǘΥ IŜŀǾȅ Řǳǘȅ ǾŜƘƛŎƭŜǎ ŀƴŘ ōǳǎŜǎ wƻŀŘ ¢ǊŀƴǎǇƻǊǘ 

м!оōƛǾ wƻŀŘ ǘǊŀƴǎǇƻǊǘΥ aƻǇŜŘǎ ϧ ƳƻǘƻǊŎȅŎƭŜǎ wƻŀŘ ¢ǊŀƴǎǇƻǊǘ 

м!оōǾ wƻŀŘ ǘǊŀƴǎǇƻǊǘΥ DŀǎƻƭƛƴŜ ŜǾŀǇƻǊŀǝƻƴ wƻŀŘ ¢ǊŀƴǎǇƻǊǘ 

м!оōǾƛ wƻŀŘ ǘǊŀƴǎǇƻǊǘΥ !ǳǘƻƳƻōƛƭŜ ǘȅǊŜ ŀƴŘ ōǊŀƪŜ ǿŜŀǊ wƻŀŘ ¢ǊŀƴǎǇƻǊǘ 

м!оōǾƛƛ wƻŀŘ ǘǊŀƴǎǇƻǊǘΥ !ǳǘƻƳƻōƛƭŜ ǊƻŀŘ ŀōǊŀǎƛƻƴ wƻŀŘ ¢ǊŀƴǎǇƻǊǘ 

м!оŎ wŀƛƭǿŀȅǎ bƻƴ wƻŀŘ ¢ǊŀƴǎǇƻǊǘ 

м!оŘƛόƛƛύ LƴǘŜǊƴŀǝƻƴŀƭ ƛƴƭŀƴŘ ǿŀǘŜǊǿŀȅǎ bƻƴ wƻŀŘ ¢ǊŀƴǎǇƻǊǘ 

м!оŘƛƛ bŀǝƻƴŀƭ ƴŀǾƛƎŀǝƻƴ όǎƘƛǇǇƛƴƎύ bƻƴ wƻŀŘ ¢ǊŀƴǎǇƻǊǘ 

м!оŜƛ tƛǇŜƭƛƴŜ ǘǊŀƴǎǇƻǊǘ bƻƴ wƻŀŘ ¢ǊŀƴǎǇƻǊǘ 

м!оŜƛƛ hǘƘŜǊ όǇƭŜŀǎŜ ǎǇŜŎƛŦȅ ƛƴ ǘƘŜ LLwύ bƻƴ wƻŀŘ ¢ǊŀƴǎǇƻǊǘ 

м!пŀƛ 
/ƻƳƳŜǊŎƛŀƭκLƴǎǝǘǳǝƻƴŀƭΥ {ǘŀǝƻƴŀǊȅ 

{Ƴŀƭƭ {ǘŀǝƻƴŀǊȅ 
/ƻƳōǳǎǝƻƴ 



UK IIR 2025 Submission  Contents 

Ricardo  53 

 

bCw /ƻŘŜ 5ŜŬƴƛǝƻƴ DǊŀǇƘ /ŀǘŜƎƻǊȅ 

м!пŀƛƛ 
/ƻƳƳŜǊŎƛŀƭκLƴǎǝǘǳǝƻƴŀƭΥ aƻōƛƭŜ 

bƻƴπwƻŀŘ aƻōƛƭŜ 
aŀŎƘƛƴŜǊȅ 

м!пōƛ 
wŜǎƛŘŜƴǝŀƭΥ {ǘŀǝƻƴŀǊȅ 

{Ƴŀƭƭ {ǘŀǝƻƴŀǊȅ 
/ƻƳōǳǎǝƻƴ 

м!пōƛƛ 
wŜǎƛŘŜƴǝŀƭΥ IƻǳǎŜƘƻƭŘ ŀƴŘ ƎŀǊŘŜƴƛƴƎ όƳƻōƛƭŜύ 

bƻƴπwƻŀŘ aƻōƛƭŜ 
aŀŎƘƛƴŜǊȅ 

м!пŎƛ 
!ƎǊƛŎǳƭǘǳǊŜκCƻǊŜǎǘǊȅκCƛǎƘƛƴƎΥ {ǘŀǝƻƴŀǊȅ 

{Ƴŀƭƭ {ǘŀǝƻƴŀǊȅ 
/ƻƳōǳǎǝƻƴ 

м!пŎƛƛ !ƎǊƛŎǳƭǘǳǊŜκCƻǊŜǎǘǊȅκCƛǎƘƛƴƎΥ hũπǊƻŀŘ ǾŜƘƛŎƭŜǎ ŀƴŘ 
ƻǘƘŜǊ ƳŀŎƘƛƴŜǊȅ 

bƻƴπwƻŀŘ aƻōƛƭŜ 
aŀŎƘƛƴŜǊȅ 

м!пŎƛƛƛ 
!ƎǊƛŎǳƭǘǳǊŜκCƻǊŜǎǘǊȅκCƛǎƘƛƴƎΥ bŀǝƻƴŀƭ ŬǎƘƛƴƎ 

bƻƴπwƻŀŘ aƻōƛƭŜ 
aŀŎƘƛƴŜǊȅ 

м!рŀ hǘƘŜǊ ǎǘŀǝƻƴŀǊȅ όƛƴŎƭǳŘƛƴƎ ƳƛƭƛǘŀǊȅύ hǘƘŜǊ /ƻƳōǳǎǝƻƴ 

м!рō hǘƘŜǊΣ aƻōƛƭŜ όƛƴŎƭǳŘƛƴƎ ƳƛƭƛǘŀǊȅΣ ƭŀƴŘ ōŀǎŜŘ ŀƴŘ 
ǊŜŎǊŜŀǝƻƴŀƭ ōƻŀǘǎύ 

hǘƘŜǊ /ƻƳōǳǎǝƻƴ 

м.мŀ CǳƎƛǝǾŜ ŜƳƛǎǎƛƻƴ ŦǊƻƳ ǎƻƭƛŘ ŦǳŜƭǎΥ /ƻŀƭ ƳƛƴƛƴƎ ŀƴŘ 
ƘŀƴŘƭƛƴƎ 

CǳƎƛǝǾŜ 9Ƴƛǎǎƛƻƴǎ 

м.мō CǳƎƛǝǾŜ ŜƳƛǎǎƛƻƴ ŦǊƻƳ ǎƻƭƛŘ ŦǳŜƭǎΥ {ƻƭƛŘ ŦǳŜƭ 
ǘǊŀƴǎŦƻǊƳŀǝƻƴ 

CǳƎƛǝǾŜ 9Ƴƛǎǎƛƻƴǎ 

м.мŎ hǘƘŜǊ ŦǳƎƛǝǾŜ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǎƻƭƛŘ ŦǳŜƭǎ CǳƎƛǝǾŜ 9Ƴƛǎǎƛƻƴǎ 

м.нŀƛ CǳƎƛǝǾŜ ŜƳƛǎǎƛƻƴǎ ƻƛƭΥ 9ȄǇƭƻǊŀǝƻƴΣ ǇǊƻŘǳŎǝƻƴΣ 
ǘǊŀƴǎǇƻǊǘ 

CǳƎƛǝǾŜ 9Ƴƛǎǎƛƻƴǎ 

м.нŀƛǾ CǳƎƛǝǾŜ ŜƳƛǎǎƛƻƴǎ ƻƛƭΥ wŜŬƴƛƴƎ ŀƴŘ ǎǘƻǊŀƎŜ CǳƎƛǝǾŜ 9Ƴƛǎǎƛƻƴǎ 

м.нŀǾ 5ƛǎǘǊƛōǳǝƻƴ ƻŦ ƻƛƭ ǇǊƻŘǳŎǘǎ CǳƎƛǝǾŜ 9Ƴƛǎǎƛƻƴǎ 

м.нō CǳƎƛǝǾŜ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ƴŀǘǳǊŀƭ Ǝŀǎ όŜȄǇƭƻǊŀǝƻƴΣ 
ǇǊƻŘǳŎǝƻƴΣ ǇǊƻŎŜǎǎƛƴƎΣ ǘǊŀƴǎƳƛǎǎƛƻƴΣ ǎǘƻǊŀƎŜΣ 

ŘƛǎǘǊƛōǳǝƻƴ ŀƴŘ ƻǘƘŜǊύ 

CǳƎƛǝǾŜ 9Ƴƛǎǎƛƻƴǎ 

м.нŎ ±ŜƴǝƴƎ ŀƴŘ ƅŀǊƛƴƎ όƻƛƭΣ ƎŀǎΣ ŎƻƳōƛƴŜŘ ƻƛƭ ŀƴŘ Ǝŀǎύ CǳƎƛǝǾŜ 9Ƴƛǎǎƛƻƴǎ 

м.нŘ hǘƘŜǊ ŦǳƎƛǝǾŜ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ŜƴŜǊƎȅ ǇǊƻŘǳŎǝƻƴ CǳƎƛǝǾŜ 9Ƴƛǎǎƛƻƴǎ 

н!м 
/ŜƳŜƴǘ ǇǊƻŘǳŎǝƻƴ 

LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎŜǎ ŀƴŘ 
tǊƻŘǳŎǘ ¦ǎŜ 

н!н 
[ƛƳŜ ǇǊƻŘǳŎǝƻƴ 

LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎŜǎ ŀƴŘ 
tǊƻŘǳŎǘ ¦ǎŜ 

н!о 
Dƭŀǎǎ ǇǊƻŘǳŎǝƻƴ 

LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎŜǎ ŀƴŘ 
tǊƻŘǳŎǘ ¦ǎŜ 

н!рŀ 
vǳŀǊǊȅƛƴƎ ŀƴŘ ƳƛƴƛƴƎ ƻŦ ƳƛƴŜǊŀƭǎ ƻǘƘŜǊ ǘƘŀƴ Ŏƻŀƭ 

LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎŜǎ ŀƴŘ 
tǊƻŘǳŎǘ ¦ǎŜ 

н!рō 
/ƻƴǎǘǊǳŎǝƻƴ ŀƴŘ ŘŜƳƻƭƛǝƻƴ 

LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎŜǎ ŀƴŘ 
tǊƻŘǳŎǘ ¦ǎŜ 

н!рŎ {ǘƻǊŀƎŜΣ ƘŀƴŘƭƛƴƎ ŀƴŘ ǘǊŀƴǎǇƻǊǘ ƻŦ ƳƛƴŜǊŀƭ 
ǇǊƻŘǳŎǘǎ 

LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎŜǎ ŀƴŘ 
tǊƻŘǳŎǘ ¦ǎŜ 

н!с 
hǘƘŜǊ ƳƛƴŜǊŀƭ ǇǊƻŘǳŎǘǎ όǇƭŜŀǎŜ ǎǇŜŎƛŦȅ ƛƴ ǘƘŜ LLwύ 

LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎŜǎ ŀƴŘ 
tǊƻŘǳŎǘ ¦ǎŜ 

н.м 
!ƳƳƻƴƛŀ ǇǊƻŘǳŎǝƻƴ 

LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎŜǎ ŀƴŘ 
tǊƻŘǳŎǘ ¦ǎŜ 

н.н 
bƛǘǊƛŎ ŀŎƛŘ ǇǊƻŘǳŎǝƻƴ 

LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎŜǎ ŀƴŘ 
tǊƻŘǳŎǘ ¦ǎŜ 

н.о 
!ŘƛǇƛŎ ŀŎƛŘ ǇǊƻŘǳŎǝƻƴ 

LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎŜǎ ŀƴŘ 
tǊƻŘǳŎǘ ¦ǎŜ 
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н.р 
/ŀǊōƛŘŜ ǇǊƻŘǳŎǝƻƴ 

LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎŜǎ ŀƴŘ 
tǊƻŘǳŎǘ ¦ǎŜ 

н.с 
¢ƛǘŀƴƛǳƳ ŘƛƻȄƛŘŜ ǇǊƻŘǳŎǝƻƴ 

LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎŜǎ ŀƴŘ 
tǊƻŘǳŎǘ ¦ǎŜ 

н.т 
{ƻŘŀ ŀǎƘ ǇǊƻŘǳŎǝƻƴ 

LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎŜǎ ŀƴŘ 
tǊƻŘǳŎǘ ¦ǎŜ 

н.млŀ 
/ƘŜƳƛŎŀƭ ƛƴŘǳǎǘǊȅΥ hǘƘŜǊ όǇƭŜŀǎŜ ǎǇŜŎƛŦȅ ƛƴ ǘƘŜ LLwύ 

LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎŜǎ ŀƴŘ 
tǊƻŘǳŎǘ ¦ǎŜ 

н.млō {ǘƻǊŀƎŜΣ ƘŀƴŘƭƛƴƎ ŀƴŘ ǘǊŀƴǎǇƻǊǘ ƻŦ ŎƘŜƳƛŎŀƭ 
ǇǊƻŘǳŎǘǎ όǇƭŜŀǎŜ ǎǇŜŎƛŦȅ ƛƴ ǘƘŜ LLwύ 

LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎŜǎ ŀƴŘ 
tǊƻŘǳŎǘ ¦ǎŜ 

н/м 
LǊƻƴ ŀƴŘ ǎǘŜŜƭ ǇǊƻŘǳŎǝƻƴ 

LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎŜǎ ŀƴŘ 
tǊƻŘǳŎǘ ¦ǎŜ 

н/н 
CŜǊǊƻŀƭƭƻȅǎ ǇǊƻŘǳŎǝƻƴ 

LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎŜǎ ŀƴŘ 
tǊƻŘǳŎǘ ¦ǎŜ 

н/о 
!ƭǳƳƛƴƛǳƳ ǇǊƻŘǳŎǝƻƴ 

LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎŜǎ ŀƴŘ 
tǊƻŘǳŎǘ ¦ǎŜ 

н/п 
aŀƎƴŜǎƛǳƳ ǇǊƻŘǳŎǝƻƴ 

LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎŜǎ ŀƴŘ 
tǊƻŘǳŎǘ ¦ǎŜ 

н/р 
[ŜŀŘ ǇǊƻŘǳŎǝƻƴ 

LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎŜǎ ŀƴŘ 
tǊƻŘǳŎǘ ¦ǎŜ 

н/с 
½ƛƴŎ ǇǊƻŘǳŎǝƻƴ 

LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎŜǎ ŀƴŘ 
tǊƻŘǳŎǘ ¦ǎŜ 

н/тŀ 
/ƻǇǇŜǊ ǇǊƻŘǳŎǝƻƴ 

LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎŜǎ ŀƴŘ 
tǊƻŘǳŎǘ ¦ǎŜ 

н/тō 
bƛŎƪŜƭ ǇǊƻŘǳŎǝƻƴ 

LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎŜǎ ŀƴŘ 
tǊƻŘǳŎǘ ¦ǎŜ 

н/тŎ 
hǘƘŜǊ ƳŜǘŀƭ ǇǊƻŘǳŎǝƻƴ όǇƭŜŀǎŜ ǎǇŜŎƛŦȅ ƛƴ ǘƘŜ LLwύ 

LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎŜǎ ŀƴŘ 
tǊƻŘǳŎǘ ¦ǎŜ 

н/тŘ {ǘƻǊŀƎŜΣ ƘŀƴŘƭƛƴƎ ŀƴŘ ǘǊŀƴǎǇƻǊǘ ƻŦ ƳŜǘŀƭ ǇǊƻŘǳŎǘǎ  
όǇƭŜŀǎŜ ǎǇŜŎƛŦȅ ƛƴ ǘƘŜ LLwύ 

LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎŜǎ ŀƴŘ 
tǊƻŘǳŎǘ ¦ǎŜ 

н5оŀ 
5ƻƳŜǎǝŎ ǎƻƭǾŜƴǘ ǳǎŜ ƛƴŎƭǳŘƛƴƎ ŦǳƴƎƛŎƛŘŜǎ 

LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎŜǎ ŀƴŘ 
tǊƻŘǳŎǘ ¦ǎŜ 

н5оō 
wƻŀŘ ǇŀǾƛƴƎ ǿƛǘƘ ŀǎǇƘŀƭǘ 

LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎŜǎ ŀƴŘ 
tǊƻŘǳŎǘ ¦ǎŜ 

н5оŎ 
!ǎǇƘŀƭǘ ǊƻƻŬƴƎ 

LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎŜǎ ŀƴŘ 
tǊƻŘǳŎǘ ¦ǎŜ 

н5оŘ 
/ƻŀǝƴƎ ŀǇǇƭƛŎŀǝƻƴǎ 

LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎŜǎ ŀƴŘ 
tǊƻŘǳŎǘ ¦ǎŜ 

н5оŜ 
5ŜƎǊŜŀǎƛƴƎ 

LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎŜǎ ŀƴŘ 
tǊƻŘǳŎǘ ¦ǎŜ 

н5оŦ 
5Ǌȅ ŎƭŜŀƴƛƴƎ 

LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎŜǎ ŀƴŘ 
tǊƻŘǳŎǘ ¦ǎŜ 

н5оƎ 
/ƘŜƳƛŎŀƭ ǇǊƻŘǳŎǘǎ 

LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎŜǎ ŀƴŘ 
tǊƻŘǳŎǘ ¦ǎŜ 

н5оƘ 
tǊƛƴǝƴƎ 

LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎŜǎ ŀƴŘ 
tǊƻŘǳŎǘ ¦ǎŜ 

н5оƛ 
hǘƘŜǊ ǎƻƭǾŜƴǘ ǳǎŜ όǇƭŜŀǎŜ ǎǇŜŎƛŦȅ ƛƴ ǘƘŜ LLwύ 

LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎŜǎ ŀƴŘ 
tǊƻŘǳŎǘ ¦ǎŜ 
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нD 
hǘƘŜǊ ǇǊƻŘǳŎǘ ǳǎŜ όǇƭŜŀǎŜ ǎǇŜŎƛŦȅ ƛƴ ǘƘŜ LLwύ 

LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎŜǎ ŀƴŘ 
tǊƻŘǳŎǘ ¦ǎŜ 

нIм 
tǳƭǇ ŀƴŘ ǇŀǇŜǊ ƛƴŘǳǎǘǊȅ 

LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎŜǎ ŀƴŘ 
tǊƻŘǳŎǘ ¦ǎŜ 

нIн 
CƻƻŘ ŀƴŘ ōŜǾŜǊŀƎŜǎ ƛƴŘǳǎǘǊȅ 

LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎŜǎ ŀƴŘ 
tǊƻŘǳŎǘ ¦ǎŜ 

нIо hǘƘŜǊ ƛƴŘǳǎǘǊƛŀƭ ǇǊƻŎŜǎǎŜǎ όǇƭŜŀǎŜ ǎǇŜŎƛŦȅ ƛƴ ǘƘŜ 
LLwύ 

LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎŜǎ ŀƴŘ 
tǊƻŘǳŎǘ ¦ǎŜ 

нL ²ƻƻŘ ǇǊƻŎŜǎǎƛƴƎ 
LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎŜǎ ŀƴŘ 

tǊƻŘǳŎǘ ¦ǎŜ 

нW tǊƻŘǳŎǝƻƴ ƻŦ thtǎ 
LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎŜǎ ŀƴŘ 

tǊƻŘǳŎǘ ¦ǎŜ 

нY 
/ƻƴǎǳƳǇǝƻƴ ƻŦ thtǎ ŀƴŘ ƘŜŀǾȅ ƳŜǘŀƭǎ  
όŜΦƎΦ ŜƭŜŎǘǊƛŎŀƭ ŀƴŘ ǎŎƛŜƴǝŬŎ ŜǉǳƛǇƳŜƴǘύ 

LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎŜǎ ŀƴŘ 
tǊƻŘǳŎǘ ¦ǎŜ 

н[ 
hǘƘŜǊ ǇǊƻŘǳŎǝƻƴΣ ŎƻƴǎǳƳǇǝƻƴΣ ǎǘƻǊŀƎŜΣ 

ǘǊŀƴǎǇƻǊǘŀǝƻƴ ƻǊ ƘŀƴŘƭƛƴƎ ƻŦ ōǳƭƪ ǇǊƻŘǳŎǘǎ όǇƭŜŀǎŜ 
ǎǇŜŎƛŦȅ ƛƴ ǘƘŜ LLwύ 

LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎŜǎ ŀƴŘ 
tǊƻŘǳŎǘ ¦ǎŜ 

о.мŀ aŀƴǳǊŜ ƳŀƴŀƎŜƳŜƴǘ π 5ŀƛǊȅ ŎŀǧƭŜ !ƎǊƛŎǳƭǘǳǊŜ 

о.мō aŀƴǳǊŜ ƳŀƴŀƎŜƳŜƴǘ π bƻƴπŘŀƛǊȅ ŎŀǧƭŜ !ƎǊƛŎǳƭǘǳǊŜ 

о.н aŀƴǳǊŜ ƳŀƴŀƎŜƳŜƴǘ π {ƘŜŜǇ !ƎǊƛŎǳƭǘǳǊŜ 

о.о aŀƴǳǊŜ ƳŀƴŀƎŜƳŜƴǘ π {ǿƛƴŜ !ƎǊƛŎǳƭǘǳǊŜ 

о.пŀ aŀƴǳǊŜ ƳŀƴŀƎŜƳŜƴǘ π .ǳũŀƭƻ !ƎǊƛŎǳƭǘǳǊŜ 

о.пŘ aŀƴǳǊŜ ƳŀƴŀƎŜƳŜƴǘ π Dƻŀǘǎ !ƎǊƛŎǳƭǘǳǊŜ 

о.пŜ aŀƴǳǊŜ ƳŀƴŀƎŜƳŜƴǘ π IƻǊǎŜǎ !ƎǊƛŎǳƭǘǳǊŜ 

о.пŦ aŀƴǳǊŜ ƳŀƴŀƎŜƳŜƴǘ π aǳƭŜǎ ŀƴŘ ŀǎǎŜǎ !ƎǊƛŎǳƭǘǳǊŜ 

о.пƎƛ aŀƴǳǊŜ ƳŀƴŀƎŜƳŜƴǘ π [ŀȅƛƴƎ ƘŜƴǎ !ƎǊƛŎǳƭǘǳǊŜ 

о.пƎƛƛ aŀƴǳǊŜ ƳŀƴŀƎŜƳŜƴǘ π .ǊƻƛƭŜǊǎ !ƎǊƛŎǳƭǘǳǊŜ 

о.пƎƛƛƛ aŀƴǳǊŜ ƳŀƴŀƎŜƳŜƴǘ π ¢ǳǊƪŜȅǎ !ƎǊƛŎǳƭǘǳǊŜ 

о.пƎƛǾ aŀƴǳǊŜ ƳŀƴŀƎŜƳŜƴǘ π hǘƘŜǊ ǇƻǳƭǘǊȅ !ƎǊƛŎǳƭǘǳǊŜ 

о.пƘ 
aŀƴǳǊŜ ƳŀƴŀƎŜƳŜƴǘ π hǘƘŜǊ ŀƴƛƳŀƭǎ όǇƭŜŀǎŜ 

ǎǇŜŎƛŦȅ ƛƴ ǘƘŜ LLwύ 
!ƎǊƛŎǳƭǘǳǊŜ 

о5ŀм 
LƴƻǊƎŀƴƛŎ bπŦŜǊǝƭƛȊŜǊǎ όƛƴŎƭǳŘŜǎ ŀƭǎƻ ǳǊŜŀ 

ŀǇǇƭƛŎŀǝƻƴύ 
!ƎǊƛŎǳƭǘǳǊŜ 

о5ŀнŀ !ƴƛƳŀƭ ƳŀƴǳǊŜ ŀǇǇƭƛŜŘ ǘƻ ǎƻƛƭǎ !ƎǊƛŎǳƭǘǳǊŜ 

о5ŀнō {ŜǿŀƎŜ ǎƭǳŘƎŜ ŀǇǇƭƛŜŘ ǘƻ ǎƻƛƭǎ !ƎǊƛŎǳƭǘǳǊŜ 

о5ŀнŎ 
hǘƘŜǊ ƻǊƎŀƴƛŎ ŦŜǊǝƭƛǎŜǊǎ ŀǇǇƭƛŜŘ ǘƻ ǎƻƛƭǎ  

όƛƴŎƭǳŘƛƴƎ ŎƻƳǇƻǎǘύ 
!ƎǊƛŎǳƭǘǳǊŜ 

о5ŀо ¦ǊƛƴŜ ŀƴŘ ŘǳƴƎ ŘŜǇƻǎƛǘŜŘ ōȅ ƎǊŀȊƛƴƎ ŀƴƛƳŀƭǎ !ƎǊƛŎǳƭǘǳǊŜ 

о5ŀп /ǊƻǇ ǊŜǎƛŘǳŜǎ ŀǇǇƭƛŜŘ ǘƻ ǎƻƛƭǎ !ƎǊƛŎǳƭǘǳǊŜ 

о5ō LƴŘƛǊŜŎǘ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ƳŀƴŀƎŜŘ ǎƻƛƭǎ !ƎǊƛŎǳƭǘǳǊŜ 

о5Ŏ 
CŀǊƳπƭŜǾŜƭ ŀƎǊƛŎǳƭǘǳǊŀƭ ƻǇŜǊŀǝƻƴǎ ƛƴŎƭǳŘƛƴƎ 
ǎǘƻǊŀƎŜΣ ƘŀƴŘƭƛƴƎ ŀƴŘ ǘǊŀƴǎǇƻǊǘ ƻŦ ŀƎǊƛŎǳƭǘǳǊŀƭ 

ǇǊƻŘǳŎǘǎ 

!ƎǊƛŎǳƭǘǳǊŜ 

о5Ř 
hũπŦŀǊƳ ǎǘƻǊŀƎŜΣ ƘŀƴŘƭƛƴƎ ŀƴŘ ǘǊŀƴǎǇƻǊǘ ƻŦ ōǳƭƪ 

ŀƎǊƛŎǳƭǘǳǊŀƭ ǇǊƻŘǳŎǘǎ 
!ƎǊƛŎǳƭǘǳǊŜ 

о5Ŝ /ǳƭǝǾŀǘŜŘ ŎǊƻǇǎ !ƎǊƛŎǳƭǘǳǊŜ 

о5Ŧ ¦ǎŜ ƻŦ ǇŜǎǝŎƛŘŜǎ !ƎǊƛŎǳƭǘǳǊŜ 

оC CƛŜƭŘ ōǳǊƴƛƴƎ ƻŦ ŀƎǊƛŎǳƭǘǳǊŀƭ ǊŜǎƛŘǳŜǎ !ƎǊƛŎǳƭǘǳǊŜ 

оL !ƎǊƛŎǳƭǘǳǊŜ ƻǘƘŜǊ όǇƭŜŀǎŜ ǎǇŜŎƛŦȅ ƛƴ ǘƘŜ LLwύ !ƎǊƛŎǳƭǘǳǊŜ 
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р! 
.ƛƻƭƻƎƛŎŀƭ ǘǊŜŀǘƳŜƴǘ ƻŦ ǿŀǎǘŜ π {ƻƭƛŘ ǿŀǎǘŜ ŘƛǎǇƻǎŀƭ 

ƻƴ ƭŀƴŘ 
²ŀǎǘŜ 

р.м .ƛƻƭƻƎƛŎŀƭ ǘǊŜŀǘƳŜƴǘ ƻŦ ǿŀǎǘŜ π /ƻƳǇƻǎǝƴƎ ²ŀǎǘŜ 

р.н 
.ƛƻƭƻƎƛŎŀƭ ǘǊŜŀǘƳŜƴǘ ƻŦ ǿŀǎǘŜ π !ƴŀŜǊƻōƛŎ ŘƛƎŜǎǝƻƴ 

ŀǘ ōƛƻƎŀǎ ŦŀŎƛƭƛǝŜǎ 
²ŀǎǘŜ 

р/мŀ aǳƴƛŎƛǇŀƭ ǿŀǎǘŜ ƛƴŎƛƴŜǊŀǝƻƴ ²ŀǎǘŜ 

р/мōƛ LƴŘǳǎǘǊƛŀƭ ǿŀǎǘŜ ƛƴŎƛƴŜǊŀǝƻƴ ²ŀǎǘŜ 

р/мōƛƛ IŀȊŀǊŘƻǳǎ ǿŀǎǘŜ ƛƴŎƛƴŜǊŀǝƻƴ ²ŀǎǘŜ 

р/мōƛƛƛ /ƭƛƴƛŎŀƭ ǿŀǎǘŜ ƛƴŎƛƴŜǊŀǝƻƴ ²ŀǎǘŜ 

р/мōƛǾ {ŜǿŀƎŜ ǎƭǳŘƎŜ ƛƴŎƛƴŜǊŀǝƻƴ ²ŀǎǘŜ 

р/мōǾ /ǊŜƳŀǝƻƴ ²ŀǎǘŜ 

р/мōǾƛ hǘƘŜǊ ǿŀǎǘŜ ƛƴŎƛƴŜǊŀǝƻƴ όǇƭŜŀǎŜ ǎǇŜŎƛŦȅ ƛƴ ǘƘŜ LLwύ ²ŀǎǘŜ 

р/н hǇŜƴ ōǳǊƴƛƴƎ ƻŦ ǿŀǎǘŜ ²ŀǎǘŜ 

р5м 5ƻƳŜǎǝŎ ǿŀǎǘŜǿŀǘŜǊ ƘŀƴŘƭƛƴƎ ²ŀǎǘŜ 

р5н LƴŘǳǎǘǊƛŀƭ ǿŀǎǘŜǿŀǘŜǊ ƘŀƴŘƭƛƴƎ ²ŀǎǘŜ 

р5о hǘƘŜǊ ǿŀǎǘŜǿŀǘŜǊ ƘŀƴŘƭƛƴƎ ²ŀǎǘŜ 

р9 hǘƘŜǊ ǿŀǎǘŜ όǇƭŜŀǎŜ ǎǇŜŎƛŦȅ ƛƴ ǘƘŜ LLwύ ²ŀǎǘŜ 

с! 
hǘƘŜǊ όƛƴŎƭǳŘŜŘ ƛƴ ƴŀǝƻƴŀƭ ǘƻǘŀƭ ŦƻǊ ŜƴǝǊŜ 
ǘŜǊǊƛǘƻǊȅύ όǇƭŜŀǎŜ ǎǇŜŎƛŦȅ ƛƴ ǘƘŜ LLwύ 

hǘƘŜǊ 

м!оŀƛόƛƛύ LƴǘŜǊƴŀǝƻƴŀƭ ŀǾƛŀǝƻƴ ŎǊǳƛǎŜ όŎƛǾƛƭύ b! όbƻǘ ƛƴŎƭǳŘŜŘ ƛƴ 
bŀǝƻƴŀƭ ¢ƻǘŀƭύ 

м!оŀƛƛόƛƛύ 5ƻƳŜǎǝŎ ŀǾƛŀǝƻƴ ŎǊǳƛǎŜ όŎƛǾƛƭύ b! όbƻǘ ƛƴŎƭǳŘŜŘ ƛƴ 
bŀǝƻƴŀƭ ¢ƻǘŀƭύ 

м!оŘƛόƛύ LƴǘŜǊƴŀǝƻƴŀƭ ƳŀǊƛǝƳŜ ƴŀǾƛƎŀǝƻƴ b! όbƻǘ ƛƴŎƭǳŘŜŘ ƛƴ 
bŀǝƻƴŀƭ ¢ƻǘŀƭύ 

м!рŎ aǳƭǝƭŀǘŜǊŀƭ ƻǇŜǊŀǝƻƴǎ b! όbƻǘ ƛƴŎƭǳŘŜŘ ƛƴ 
bŀǝƻƴŀƭ ¢ƻǘŀƭύ 

с. hǘƘŜǊ ƴƻǘ ƛƴŎƭǳŘŜŘ ƛƴ ƴŀǝƻƴŀƭ ǘƻǘŀƭ ƻŦ ǘƘŜ ŜƴǝǊŜ 
ǘŜǊǊƛǘƻǊȅ όǇƭŜŀǎŜ ǎǇŜŎƛŦȅ ƛƴ ǘƘŜ LLwύ 

b! όbƻǘ ƛƴŎƭǳŘŜŘ ƛƴ 
bŀǝƻƴŀƭ ¢ƻǘŀƭύ 

мм! ±ƻƭŎŀƴƻŜǎ b! όbƻǘ ƛƴŎƭǳŘŜŘ ƛƴ 
bŀǝƻƴŀƭ ¢ƻǘŀƭύ 

мм. CƻǊŜǎǘ ŬǊŜǎ b! όbƻǘ ƛƴŎƭǳŘŜŘ ƛƴ 
bŀǝƻƴŀƭ ¢ƻǘŀƭύ 

мм/ hǘƘŜǊ ƴŀǘǳǊŀƭ ŜƳƛǎǎƛƻƴǎ όǇƭŜŀǎŜ ǎǇŜŎƛŦȅ ƛƴ ǘƘŜ LLwύ b! όbƻǘ ƛƴŎƭǳŘŜŘ ƛƴ 
bŀǝƻƴŀƭ ¢ƻǘŀƭύ 
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VIII Annexes, Appendices and Supplementary Data 

!ƭƻƴƎǎƛŘŜ ǘƘŜ ǇǳōƭƛŎŀǝƻƴ ƻŦ ǘƘŜ LLwΣ ǘƘŜ ¦Y ǇǊƻǾƛŘŜǎ ǎǳǇǇƭŜƳŜƴǘŀǊȅ Řŀǘŀ ŀŎŎŜǎǎƛōƭŜ ǘƻ ǳǎŜǊǎΣ ōƻǘƘ ƻƴ 

ǘƘŜ b!9L ǿŜōǎƛǘŜΣ ŀƴŘ ŀǎ ŀǇǇŜƴŘƛŎŜǎ ǘƻ ǘƘƛǎ ǊŜǇƻǊǘΦ  

Annexes 

!ǎ ǇŀǊǘ ƻŦ ǘƘŜ ŀƴƴǳŀƭ ǎǳōƳƛǎǎƛƻƴǎ ǳƴŘŜǊ b9/w ŀƴŘ /[w¢!tΣ ǘƘŜ ¦Y ǇǊƻǾƛŘŜǎ ǘƘŜ ƻǳǘǇǳǘǎ ƭƛǎǘŜŘ ƛƴ 

Table VIII.0-1 Annexes ǇǊƻǾƛŘŜŘ ŀƭƻƴƎǎƛŘŜ ǘƘŜ ¦YΩǎ ǎǳōƳƛǎǎƛƻƴ 

Annex Last Updated Available From 

Annex I: 1990-2023 Emissions 
Reporting 

2025 b!9L ²ŜōǎƛǘŜ; /9IP 

Annex IIA: UK Adjustment 
Reporting 

2025 b!9L ²ŜōǎƛǘŜ 

Annex IIB: Declaration of 
Consistent Adjustment Reporting 

2025 b!9L ²ŜōǎƛǘŜ 

Annex IV: 2025-2050 Projected 
Emissions Reporting 

2025 b!9L ²ŜōǎƛǘŜ 

Annex V: Gridded Data Emissions 
Reporting 

2021, but to be updated in May 
2025 

b!9L ²ŜōǎƛǘŜ 

Annex VI: Large Point Source 
Emissions Reporting 

2021, but to be updated in May 
2025 

b!9L ²ŜōǎƛǘŜ 

 

Appendices 

Lƴ ŀŘŘƛǝƻƴ ǘƻ Řŀǘŀ ŀƴŘ ŬƎǳǊŜǎ ǇǊƻǾƛŘŜŘ ƛƴ ǘƘƛǎ LLwΣ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƻǳǘǇǳǘǎ ŀǊŜ ŀǾŀƛƭŀōƭŜ ŀǎ ŜȄŎŜƭ ŬƭŜǎ 

ŀƴŘ ƛƳŀƎŜǎΦ ¢ƘŜ ŘŜŬƴƛǝƻƴ ƻŦ ŀ ƪŜȅ ŎŀǘŜƎƻǊȅ ƛǎ ǎŜǘ ƻǳǘ ƛƴ {ŜŎǝƻƴ мΦрΦ 

Table VIII.0-2 !ǇǇŜƴŘƛŎŜǎ ǇǊƻǾƛŘŜŘ ŀƭƻƴƎǎƛŘŜ ǘƘŜ ¦YΩǎ ǎǳōƳƛǎǎƛƻƴ 

Appendix Description 

Appendix 1: Reporting of Condensables for 
Particulate Matter by NFR Code 

Excel file showing the extent to which the 
condensable fraction of Particulate Matter is 
included within UK estimates. 

Appendix 2: Key Category Analysis Series of files relating to key category analysis data 
and outputs. 

Appendix 2.1: Key Category Analysis Summary Excel file showing the key categories by level and 
trend for 1990, 2005, and the latest historical year. 

Appendix 2.2: Key Category Analysis by Level 
Tileplots 

Tileplots showing the key categories by level for 
1990, 2005, 2023, 2030, and 2050. 

Appendix 2.3: Key Category Analysis by Level Data Excel file showing the key categories by level for 
each pollutant for 1990, 2005, 2023, 2030, and 
2050. 

Appendix 2.4: Key Category Analysis by Trend 
Tileplots 

Tileplots showing the key categories by trend for the 
1990-2023 time series, and 2005-2023 time series. 

Appendix 2.5: Key Category Analysis by Trend Data Excel file showing the key categories by trend for 
each pollutant for the 1990-2023 time series, and 
2005-2023 time series. 

https://naei.energysecurity.gov.uk/air-pollutants/air-pollutant-emissions-data
https://www.ceip.at/status-of-reporting-and-review-results/2025-submission
https://ricardogroup.sharepoint.com/sites/InformativeInventoryReport-EXT/Shared%20Documents/General/NAEI23/2_IIR/7_Consolidated_Report_Review/The%20IIR%20url%20will%20be%20https:/naei.energysecurity.gov.uk/reports/uk-informative-inventory-report-1990-2023
https://ricardogroup.sharepoint.com/sites/InformativeInventoryReport-EXT/Shared%20Documents/General/NAEI23/2_IIR/7_Consolidated_Report_Review/The%20IIR%20url%20will%20be%20https:/naei.energysecurity.gov.uk/reports/uk-informative-inventory-report-1990-2023
https://naei.energysecurity.gov.uk/air-pollutants/air-pollutant-emissions-data
https://naei.energysecurity.gov.uk/air-pollutants/air-pollutant-emissions-data
https://naei.energysecurity.gov.uk/air-pollutants/air-pollutant-emissions-data
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Appendix Description 

Appendix 3: Emission Time Series Graphs Repository of graphical outputs, visualising pollutant 
trends and recalculations. 

Appendix 3.1: Time Series of Emissions by Sector 
Graphs 

Emissions broken down by sector for all pollutants 
reported under CLRTAP for the 1990-2023 time 
series. 

Appendix 3.2: Time Series of Recalculations Graphs Summary graph showing the recalculation of the 
National Total for all pollutants reported under 
CLRTAP for the 1990-2023 time series. 

Appendix 3.3: Normalised Pollutant Time Series 
Graphs 

Pollutant graphs showing normalised time series 
trends for the following pollutant groups: 
NECR + Carbon monoxide 
Particulate Matter 
Heavy Metals 
Persistent Organic Pollutants (POPs) 
 
For the 1990-2023 time series, and the 2005-2023 
time series. 
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Supplementary Data 

CǳǊǘƘŜǊ ǘƻ ǘƘŜ Řŀǘŀ ǇǊƻǾƛŘŜŘ ƛƴ ǘƘŜ !ƴƴŜȄŜǎ ŀƴŘ !ǇǇŜƴŘƛŎŜǎΣ ǘƘŜ ¦Y ǇǊƻǾƛŘŜǎ ŦǳǊǘƘŜǊ ŘŜǘŀƛƭŜŘ ƻǳǘǇǳǘǎ ŦƻǊ ǳǎŜ 

ōȅ ǘƘŜ ƛƴǾŜƴǘƻǊȅ ŀƴŘ ƳƻŘŜƭƭƛƴƎ ŎƻƳƳǳƴƛǝŜǎ ƛƴ ƛƴŘǳǎǘǊȅ ŀƴŘ ŀŎŀŘŜƳƛŀΦ 

Table VIII.0-3 Supplementary Data provided alongside the UK's submission 

Supplementary Data Description General 
Update 
Schedule 

Link 

Pivot Table of Emissions Pivot table of emissions broken down by 
Pollutant, Source, and Activity for the 1990-2023 
time series. 

March [ƛƴƪ 

Emissions/Activity Data 
Selector 

Interactive data selector to query and download 
emissions data, and non-confidential activity data 
by Pollutant ς Year ς NFR ς Source ς Activity. 

April [ƛƴƪ 

Emission Factor Data 
Selector 

Interactive data selector to query and download 
non-confidential emission factors data by  
Pollutant ς Year ς NFR ς Source ς Activity. 

April [ƛƴƪ 

Emissions by Devolved 
Administration 

Emissions broken down by NFR and Source for 
England, Scotland, Wales, and Northern Ireland 
for 2005 to the latest historic reporting year. 

September [ƛƴƪ 

Spatial Emission Data Time 
Series 

Downloadable ASCII layers, GeoTIFF layers, Point 
Source layers for all pollutants on a 1x1 km grid 
basis for the years 2005 to the latest historic 
reporting year. 

July [ƛƴƪ 

Interactive Emissions Map Interactive emissions map on a 1x1 km basis to 
view and download emissions for the latest 
historical year. 

July [ƛƴƪ 

Point Source Emissions Large point source emissions for all pollutants for 
the latest historical year. 

July [ƛƴƪ 

Fleet Weighted Road 
Transport Emission Factors 

Fleet weighed road transport emission factors by 
vehicle type for hot exhaust, cold start exhaust, 
evaporative emissions and tyre and brake wear 
for the latest historic year. 

May [ƛƴƪ 

Primary NO2 Emission 
Factors for Road Transport 

Primary NO2 road transport factors by Euro 
Standard, and fleet weighted average data for 
vehicle/road type, vehicle/fuel type, and all traffic 
from 2013-2050  

May [ƛƴƪ 

Vehicle Fleet Composition Road transport fleet composition projections 
consistent with those incorporated into the 
Emission Factor Toolkit. 

May [ƛƴƪ 

Speciated NMVOC 
Inventory 

Speciated NMVOC emissions inventory, 
disaggregating Total NMVOC into ~700 species. 

Adhoc, latest 
available is 
1990-2019 

Email 
Request 
Only 

 

CƻǊ ǊŜǉǳŜǎǘǎ ǊŜƭŀǝƴƎ ǘƻ ŀƴȅ Řŀǘŀ ŀƴŘκƻǊ ǇǳōƭƛŎŀǝƻƴǎΣ ǇƭŜŀǎŜ ŎƻƴǘŀŎǘ ŀƛǊΦŜƳƛǎǎƛƻƴǎϪǊƛŎŀǊŘƻΦŎƻƳΣ ƻǊ 

Ŏŀƭƭ Ҍпп мнор тро лпсΦ  

aŜŘƛŀ ŜƴǉǳƛǊƛŜǎ ŀǊŜ ŀŘǾƛǎŜŘ ǘƻ Ŧƻƭƭƻǿ ǘƘŜ ƛƴǎǘǊǳŎǝƻƴǎ ŀǾŀƛƭŀōƭŜ ƘŜǊŜΥ 

ƘǧǇǎΥκκǿǿǿΦƎƻǾΦǳƪκƎƻǾŜǊƴƳŜƴǘκƻǊƎŀƴƛǎŀǝƻƴǎκŘŜǇŀǊǘƳŜƴǘπŦƻǊπŜƴǾƛǊƻƴƳŜƴǘπŦƻƻŘπǊǳǊŀƭπ

ŀũŀƛǊǎκŀōƻǳǘκƳŜŘƛŀπŜƴǉǳƛǊƛŜǎ  

 

https://naei.energysecurity.gov.uk/air-pollutants/air-pollutant-emissions-data
https://naei.energysecurity.gov.uk/data/data-selector
https://naei.energysecurity.gov.uk/emission-factors/emission-factors-database
https://naei.energysecurity.gov.uk/greenhouse-gases/devolved-administration-greenhouse-gas-emissions
https://naei.energysecurity.gov.uk/data/maps/download-gridded-emissions
https://naei.energysecurity.gov.uk/emissionsapp/
https://naei.energysecurity.gov.uk/data/maps/emissions-point-sources
https://naei.energysecurity.gov.uk/emission-factors/emission-factors-transport
https://naei.energysecurity.gov.uk/emission-factors/emission-factors-transport
https://naei.energysecurity.gov.uk/emission-factors/emission-factors-transport
mailto:air.emissions@ricardo.com
https://www.gov.uk/government/organisations/department-for-environment-food-rural-affairs/about/media-enquiries
https://www.gov.uk/government/organisations/department-for-environment-food-rural-affairs/about/media-enquiries
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1. Introduction 

¢Ƙƛǎ ŎƘŀǇǘŜǊ ǇǊƻǾƛŘŜǎ ŀƴ ƻǾŜǊǾƛŜǿ ƻŦ ǘƘŜ ƳŀƴŀƎŜƳŜƴǘ ŀƴŘ ŘŜƭƛǾŜǊȅ ƻŦ ǘƘŜ ¦Y bŀǝƻƴŀƭ !ǘƳƻǎǇƘŜǊƛŎ 
9Ƴƛǎǎƛƻƴǎ LƴǾŜƴǘƻǊȅ όb!9Lύ ǇǊƻƎǊŀƳƳŜΣ ƛƴŎƭǳŘƛƴƎΥ 

¶ Section 1.1 summarises the scope of the inventory and the reporting requirements. 

¶ Section 1.2 describes the institutional arrangements that underpin the inventory 
activities. 

¶ Section 1.3 summarises the process of inventory preparation, providing an overview 
of data management throughout the annual inventory cycle. 

¶ Section 1.4 provides a summary of compilation methods and inventory input data. 

¶ Section 1.5 provides the results from a key category analysis. This identifies the 
sources which make the most important contributions to the emissions totals and 
trends. 

¶ Section 0 summarises the inventory QA/QC system, including insight into inventory 
data quality objectives, key QA/QC activities and the roles and responsibilities within 
the inventory team. 

¶ Section 1.7 summarises the results from the uncertainty analysis across a range of 
the pollutants in the NAEI. 

¶ Section 1.8 gives an overview of the completeness assessment that is conducted 
every year. 

1.1.  National Inventory Background 

1.1.1. UK Inventory Reporting Scope: Pollutants and Time Series 

¢ƘŜ ¦Y b!9L ŎƻƳǇƛƭŜǎ ƭƻƴƎ ǊǳƴƴƛƴƎ ǝƳŜ ǎŜǊƛŜǎ ƻŦ ŀƴƴǳŀƭ Ǉƻƭƭǳǘŀƴǘ ŜƳƛǎǎƛƻƴǎΣ ǎǘŀǊǝƴƎ ŦǊƻƳ мфтл ŦƻǊ 
Ƴŀƴȅ ǇƻƭƭǳǘŀƴǘǎΦ ¢ƘŜ /ƻƴǾŜƴǝƻƴ ƻƴ [ƻƴƎπwŀƴƎŜ ¢ǊŀƴǎōƻǳƴŘŀǊȅ !ƛǊ tƻƭƭǳǝƻƴ ό/[w¢!tύ ŀƴŘ bŀǝƻƴŀƭ 
9Ƴƛǎǎƛƻƴǎ /ŜƛƭƛƴƎǎ wŜƎǳƭŀǝƻƴǎ όb9/w11ύ нлму όǿƘƛŎƘ ǘǊŀƴǎǇƻǎŜŘ ǘƘŜ 9¦ bŀǝƻƴŀƭ 9Ƴƛǎǎƛƻƴ /ŜƛƭƛƴƎǎ 
5ƛǊŜŎǝǾŜ нлмсκннупκ9¦ ƛƴǘƻ ¦Y ƭŀǿύ ōƻǘƘ ǊŜǉǳƛǊŜ ŜƳƛǎǎƛƻƴǎ ǘƻ ōŜ ǊŜǇƻǊǘŜŘ ŦǊƻƳ мффл ŦƻǊ Ƴƻǎǘ 
ǇƻƭƭǳǘŀƴǘǎΦ ¢ƘŜ b!9L ǇǊƻŘǳŎŜǎ ŀ ŎƻƳǇƭŜǘŜ ǝƳŜ ǎŜǊƛŜǎ ƻŦ ŜƳƛǎǎƛƻƴǎ ǿƘŜǊŜ ǊŜǉǳƛǊŜŘ ŦƻǊ ǊŜǇƻǊǝƴƎ ǳƴŘŜǊ 
ǘƘŜǎŜ ǊŜǉǳƛǊŜƳŜƴǘǎΦ ¢ƘŜ Ǉƻƭƭǳǘŀƴǘǎ ǘƘŀǘ ŀǊŜ ǊŜǇƻǊǘŜŘ ǳƴŘŜǊ /[w¢!t ŀƴŘ b9/w ŀǊŜ ƘƛƎƘƭƛƎƘǘŜŘ ƛƴ ¢ŀōƭŜ 
мπнΦ .ƭŀŎƪ /ŀǊōƻƴ ŀƴŘ ƴƛƴŜ ƘŜŀǾȅ ƳŜǘŀƭǎ ŀǊŜ ǊŜǇƻǊǘŜŘ ƻƴ ŀ ǾƻƭǳƴǘŀǊȅ ōŀǎƛǎΦ  

LƴŎƭǳǎƛƻƴ ƻŦ ŀŘŘƛǝƻƴŀƭ Ǉƻƭƭǳǘŀƴǘǎ ƛƴ ǘƘŜ ƛƴǾŜƴǘƻǊȅ ƛǎ ǳǎǳŀƭƭȅ ŀ ǊŜǎǳƭǘ ƻŦ ƴŜǿ ƭŜƎƛǎƭŀǝƻƴ ǘƘŀǘ ǎŜǘǎ ƭƛƳƛǘǎ 
ƻƴ ǘƻǘŀƭ ŜƳƛǎǎƛƻƴǎ ŀƴŘκƻǊ ǊŜǉǳƛǊŜǎ ǘƘŜ ǊŜǇƻǊǝƴƎ ƻŦ ǉǳŀƴǝǘŀǝǾŜ ƛƴŦƻǊƳŀǝƻƴ ƻƴ Ǉƻƭƭǳǘŀƴǘ ŜƳƛǎǎƛƻƴǎΦ 
CǳǊǘƘŜǊΣ ǘƘŜ ¦Y ƎƻǾŜǊƴƳŜƴǘ ǘŀƪŜǎ ŀ ǇǊƻŀŎǝǾŜ ŀǇǇǊƻŀŎƘ ǘƻ ǊŜǾƛŜǿ ŀƴŘ ŜƴƘŀƴŎŜ ǿƘŜǊŜ ƴŜŎŜǎǎŀǊȅ ǘƘŜ 
ǎŎƻǇŜ ƻŦ ǘƘŜ b!9LΣ ƛƴ ƻǊŘŜǊ ǘƻ ǎǳǇǇƻǊǘ ǊŜǎŜŀǊŎƘ ŀƴŘ ¦Y ǇƻƭƛŎȅ ŘŜǾŜƭƻǇƳŜƴǘ όǎŜŜ {ŜŎǝƻƴ мΦн ƻƴ ǘƘŜ 
Lƴǎǝǘǳǝƻƴŀƭ !ǊǊŀƴƎŜƳŜƴǘǎ ŦƻǊ LƴǾŜƴǘƻǊȅ tǊŜǇŀǊŀǝƻƴύΦ 

!ǎ ŀ ǊŜǎǳƭǘΣ ǘƘŜ b!9L Řŀǘŀ ǎŜǘ ƛƴŎƭǳŘŜǎ ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ƻŦ Ǉƻƭƭǳǘŀƴǘǎ ǿƘƛŎƘ ŀǊŜ ƴƻǘ ŎǳǊǊŜƴǘƭȅ 
ǊŜǉǳƛǊŜŘ ōȅ ƛƴǘŜǊƴŀǝƻƴŀƭ ƻǊ ƴŀǝƻƴŀƭ ǊŜǇƻǊǝƴƎ ƻōƭƛƎŀǝƻƴǎΣ ōǳǘ ǿƘƛŎƘ ŀǊŜ ƻŦ ǳǎŜ ǘƻ ǘƘŜ ǊŜǎŜŀǊŎƘ 
ŎƻƳƳǳƴƛǘȅΦ CƻǊ ŜȄŀƳǇƭŜΣ ǘƘŜ ¦Y ŎƻƳǇƛƭŜǎ ŜƳƛǎǎƛƻƴ ƛƴǾŜƴǘƻǊƛŜǎ ŦƻǊ ōŀǎŜ Ŏŀǝƻƴǎ όǎƻŘƛǳƳΣ ǇƻǘŀǎǎƛǳƳΣ 
ŎŀƭŎƛǳƳ ŀƴŘ ƳŀƎƴŜǎƛǳƳύΣ ǘƻ ŜƴŀōƭŜ ŀƛǊ Ǉƻƭƭǳǝƻƴ ƳƻŘŜƭƭŜǊǎ ǘƻ ōŜǧŜǊ ǊŜŎǊŜŀǘŜ ǊŜŀƭπǿƻǊƭŘ ŀǘƳƻǎǇƘŜǊƛŎ 
ǇǊƻŎŜǎǎŜǎΣ ŀƴŘ ǘƻ ƎŜƴŜǊŀǘŜ ƳƻǊŜ ŀŎŎǳǊŀǘŜ ŜǎǝƳŀǘŜǎ ŦƻǊ ǘƘŜ ƛƳǇŀŎǘ ƻŦ ŀŎƛŘƛŎ ƎŀǎŜǎ ƻƴ ƘǳƳŀƴ ƘŜŀƭǘƘ 
ŀƴŘ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘΦ ¢ƘŜ ǎŎƻǇŜ ƻŦ Ǉƻƭƭǳǘŀƴǘǎ ǘƘŀǘ ŀǊŜ ŎƻƳǇƛƭŜŘ ƛƴ ǘƘŜ b!9L ƛǎ ƭƛǎǘŜŘ ƛƴ ¢ŀōƭŜ мπмΦ 

 
11 The National Emission Ceilings Regulations 2018 (legislation.gov.uk) https://www.legislation.gov.uk/uksi/2018/129/contents/made 
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¢ƘŜ b!9L ƛǎ ǎǳōƧŜŎǘ ǘƻ Ŏƻƴǝƴǳƻǳǎ ƛƳǇǊƻǾŜƳŜƴǘΦ tƻǘŜƴǝŀƭ ƛƳǇǊƻǾŜƳŜƴǘǎ ǘƻ Řŀǘŀ ǎƻǳǊŎŜǎΣ ƳŜǘƘƻŘ 
ƻǇǝƻƴǎ ŀƴŘ ǊŜǇƻǊǝƴƎ ƻǳǘǇǳǘǎ ŀǊŜ ƛŘŜƴǝŬŜŘ ǘƘǊƻǳƎƘ v!κv/ ŀŎǝǾƛǝŜǎ ǎǳŎƘ ŀǎ ǇŜŜǊΣ ōƛƭŀǘŜǊŀƭ ŀƴŘ ŜȄǇŜǊǘ 
ǊŜǾƛŜǿǎΣ ƻǊ ŀǊŜ ƛŘŜƴǝŬŜŘ ŀƴŘ ƭƻƎƎŜŘ ōȅ ǘƘŜ ¦Y LƴǾŜƴǘƻǊȅ !ƎŜƴŎȅ ŜȄǇŜǊǘǎ ŀǎ ǇŀǊǘ ƻŦ ǘƘŜ ǊƻǳǝƴŜ ŀƴƴǳŀƭ 
ŎƻƳǇƛƭŀǝƻƴ ǇǊƻŎŜǎǎΦ ! ƭƛǎǘ ƻŦ ǇƻǘŜƴǝŀƭ ƛƳǇǊƻǾŜƳŜƴǘǎ ƛǎ ǘƘŜƴ ŎƻƳǇƛƭŜŘ ŀƴŘ ǊŜǾƛŜǿŜŘ ōȅ ǘƘŜ ¦Y 
DƻǾŜǊƴƳŜƴǘΣ ǘƘŜ LƴǾŜƴǘƻǊȅ !ƎŜƴŎȅ ŀƴŘ ƻǘƘŜǊ ǎǘŀƪŜƘƻƭŘŜǊǎ ŜǾŜǊȅ ǎƛȄ ǘƻ ǘǿŜƭǾŜ ƳƻƴǘƘǎ ǘƻ ƎŜƴŜǊŀǘŜ ŀ 
ǇǊƛƻǊƛǝǎŜŘ ƭƛǎǘ ƻŦ ƛƳǇǊƻǾŜƳŜƴǘ ǘŀǎƪǎΦ LƳǇǊƻǾŜƳŜƴǘǎ Ƴŀȅ ǘƘŜƴ ōŜ ƛƳǇƭŜƳŜƴǘŜŘ όŘŜǇŜƴŘƛƴƎ ƻƴ 
ǊŜǎƻǳǊŎŜǎύ ƛƴ ǝƳŜ ŦƻǊ ǘƘŜ ƴŜȄǘ ƛƴǾŜƴǘƻǊȅ ŎȅŎƭŜΦ 

¢ŀōƭŜ мπм {ŎƻǇŜ ƻŦ b!9L wŜǇƻǊǝƴƎ ŦƻǊ ŜŀŎƘ ǇƻƭƭǳǘŀƴǘΦ  

tƻƭƭǳǘŀƴǘ wŜǇƻǊǘŜŘ ǳƴŘŜǊ /[w¢!tκb9/w 
LƴǾŜƴǘƻǊȅ 
¢ƛƳŜ 
ǎŜǊƛŜǎм 

¢ȅǇŜ ƻŦ 
tƻƭƭǳǘŀƴǘн 

bƛǘǊƻƎŜƴ hȄƛŘŜǎ V мфтлπнлно 
b!v{Σ !DΣ 
LDIDΣ hΣ 9 

{ǳƭǇƘǳǊ 5ƛƻȄƛŘŜ V мфтлπнлно 
b!v{Σ !DΣ 
LDID 

/ŀǊōƻƴ aƻƴƻȄƛŘŜ V мфтлπнлно b!v{Σ hΣ LDID 

bƻƴπaŜǘƘŀƴŜ ±ƻƭŀǝƭŜ hǊƎŀƴƛŎ 
/ƻƳǇƻǳƴŘǎ ϝ 

V мфтлπнлно b!v{Σ hΣ LDID 

.ƭŀŎƪ {ƳƻƪŜ  мфтлπнлно b!v{ 

.ƭŀŎƪ /ŀǊōƻƴ V мфтлπнлно π 

tŀǊǝŎǳƭŀǘŜǎ ғ мл mƳ V мфтлπнлно b!v{ 

tŀǊǝŎǳƭŀǘŜǎ ғ нΦр mƳ V мфтлπнлно b!v{ 

tŀǊǝŎǳƭŀǘŜǎ ғ м mƳ  мфтлπнлно π 

tŀǊǝŎǳƭŀǘŜǎ ғ лΦм mƳ  мфтлπнлно π 

¢ƻǘŀƭ {ǳǎǇŜƴŘŜŘ tŀǊǝŎǳƭŀǘŜǎ V мфтлπнлно π 

!ƳƳƻƴƛŀ V мфулπнлно !DΣ 9 

IȅŘǊƻƎŜƴ /ƘƭƻǊƛŘŜ  мфтлπнлно !D 

IȅŘǊƻƎŜƴ CƭǳƻǊƛŘŜ  мфтлπнлно !D 

[ŜŀŘ V мфтлπнлно b!v{Σ ¢t 

/ŀŘƳƛǳƳ V мфтлπнлно ¢t 

aŜǊŎǳǊȅ ϝϝ V мфтлπнлно ¢t 

/ƻǇǇŜǊ V мфтлπнлно ¢t 

½ƛƴŎ V мфтлπнлно ¢t 

bƛŎƪŜƭ ϝϝ V мфтлπнлно ¢t 

/ƘǊƻƳƛǳƳ ϝϝ V мфтлπнлно ¢t 

!ǊǎŜƴƛŎ V мфтлπнлно ¢t 

{ŜƭŜƴƛǳƳ V мфтлπнлно ¢t 

±ŀƴŀŘƛǳƳ  мфтлπнлно ¢t 

.ŜǊȅƭƭƛǳƳ  нлллπнлно ¢t 

aŀƴƎŀƴŜǎŜ  нлллπнлно ¢t 

¢ƛƴ  нлллπнлно ¢t 

tƻƭȅŎȅŎƭƛŎ !ǊƻƳŀǝŎ 
IȅŘǊƻŎŀǊōƻƴǎ ϝ 

V мффлπнлно ¢t 

t/55ǎ ŀƴŘ t/5Cǎ V мффлπнлно ¢t 

tƻƭȅŎƘƭƻǊƛƴŀǘŜŘ .ƛǇƘŜƴȅƭǎ ϝ V мффлπнлно ¢t 

IŜȄŀŎƘƭƻǊƻŎȅŎƭƻπƘŜȄŀƴŜ 
όI/Iύо 

 мффлπнлно ¢t 

tŜƴǘŀŎƘƭƻǊƻǇƘŜƴƻƭ  мффлπнлно ¢t 

IŜȄŀŎƘƭƻǊƻōŜƴȊŜƴŜ V мффлπнлно ¢t 

{ƘƻǊǘπŎƘŀƛƴ ŎƘƭƻǊƛƴŀǘŜŘ 
ǇŀǊŀŶƴǎ 

 мффлπнлно ¢t 

tƻƭȅŎƘƭƻǊƛƴŀǘŜŘ bŀǇƘǘƘŀƭŜƴŜ  b9 ¢t 
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tƻƭƭǳǘŀƴǘ wŜǇƻǊǘŜŘ ǳƴŘŜǊ /[w¢!tκb9/w 
LƴǾŜƴǘƻǊȅ 
¢ƛƳŜ 
ǎŜǊƛŜǎм 

¢ȅǇŜ ƻŦ 
tƻƭƭǳǘŀƴǘн 

tƻƭȅōǊƻƳƛƴŀǘŜŘ ŘƛǇƘŜƴȅƭ 
ŜǘƘŜǊǎ 

 {9 ¢t 

{ƻŘƛǳƳ  мффлπнлно ./ 

tƻǘŀǎǎƛǳƳ  мффлπнлно ./ 

/ŀƭŎƛǳƳ  мффлπнлно ./ 

aŀƎƴŜǎƛǳƳ  мффлπнлно ./ 
м !ƴ ŜȄǇƭŀƴŀǝƻƴ ƻŦ ǘƘŜ ŎƻŘŜǎ ǳǎŜŘ ŦƻǊ ǝƳŜ ǎŜǊƛŜǎΥ 
{9 ! ά{ƛƴƎƭŜ 9Ƴƛǎǎƛƻƴέ ƴƻǘ ŀǧǊƛōǳǘŜŘ ǘƻ ŀ ǎǇŜŎƛŬŎ ȅŜŀǊ   
b9 άbƻǘ 9ǎǝƳŀǘŜŘέ  
н !ƴ ŜȄǇƭŀƴŀǝƻƴ ƻŦ ǘƘŜ ŎƻŘŜǎ ǳǎŜŘ ŦƻǊ Ǉƻƭƭǳǘŀƴǘ ǘȅǇŜǎΥ 
h hȊƻƴŜ ǇǊŜŎǳǊǎƻǊ 
!D !ŎƛŘ Ǝŀǎ  
./ .ŀǎŜ Ŏŀǝƻƴ 
LDID LƴŘƛǊŜŎǘ DǊŜŜƴƘƻǳǎŜ Dŀǎ 

b!v{ bŀǝƻƴŀƭ !ƛǊ vǳŀƭƛǘȅ {ǘŀƴŘŀǊŘκ[ƻŎŀƭ !ƛǊ vǳŀƭƛǘȅ aŀƴŀƎŜƳŜƴǘ Ǉƻƭƭǳǘŀƴǘ 
¢t IŜŀǾȅ ƳŜǘŀƭǎ ŀƴŘ thtǎ ŀǊŜ ƎŜƴŜǊŀƭƭȅ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ά¢ƻȄƛŎ 
 tƻƭƭǳǘŀƴǘǎέ όŀƭǘƘƻǳƎƘ ƻǘƘŜǊ Ǉƻƭƭǳǘŀƴǘǎ ŀƭǎƻ ƘŀǾŜ ǘƻȄƛŎ ǇǊƻǇŜǊǝŜǎύ 
9 9ǳǘǊƻǇƘȅƛƴƎ Ǉƻƭƭǳǘŀƴǘ 

о ¢ƻǘŀƭ I/I ƛǎ ŘƻƳƛƴŀǘŜŘ ōȅ ƭƛƴŘŀƴŜΣ ŀƴ ƻǊƎŀƴƻŎƘƭƻǊƛƴŜ ŎƘŜƳƛŎŀƭ ǾŀǊƛŀƴǘ ƻŦ I/I ǘƘŀǘ Ƙŀǎ ōŜŜƴ ǳǎŜŘ ŀǎ ŀƴ ŀƎǊƛŎǳƭǘǳǊŀƭ 
ƛƴǎŜŎǝŎƛŘŜΦ 
ϝ ¢ƘŜ ƛƴǾŜƴǘƻǊȅ ŀƭǎƻ ƳŀƪŜǎ ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ƻŦ ǘƘŜ ƛƴŘƛǾƛŘǳŀƭ ŎƻƳǇƻǳƴŘǎ ǿƛǘƘƛƴ ǘƘƛǎ ƎǊƻǳǇ ƻŦ ŎƻƳǇƻǳƴŘǎΦ 
ϝϝ aŜǘŀƭǎ ŦƻǊ ǿƘƛŎƘ ǘƘŜ ƛƴǾŜƴǘƻǊȅ ƳŀƪŜǎ ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ŦƻǊ ŜŀŎƘ ƻŦ ǘƘŜ ŎƘŜƳƛŎŀƭ ŦƻǊƳ ƻŦ ǘƘŜ ŜƳƛǎǎƛƻƴǎ 

1.1.2. International and Domestic Reporting Requirements: NECR and CLRTAP 

¢ƘŜ ¦Y !ƛǊ tƻƭƭǳǘŀƴǘ LƴǾŜƴǘƻǊȅ ǇǊƻƎǊŀƳƳŜ όǿƘƛŎƘ ƛǎ ǇŀǊǘ ƻŦ ǘƘŜ b!9L ǇǊƻƎǊŀƳƳŜύΣ ƳŀƴŀƎŜŘ ōȅ ǘƘŜ 
5ŜǇŀǊǘƳŜƴǘ ŦƻǊ 9ƴǾƛǊƻƴƳŜƴǘΣ CƻƻŘ ŀƴŘ wǳǊŀƭ !ũŀƛǊǎ ό5ŜŦǊŀύΣ ƛǎ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǎǳōƳƛǩƴƎ ǘƘŜ ƻŶŎƛŀƭ 
¦Y ŜƳƛǎǎƛƻƴǎ ŘŀǘŀǎŜǘǎ ǘƻ ǘƘŜ ǇǳōƭƛŎ ǳƴŘŜǊ ǘƘŜ b9/w ŀƴŘ ǘƻ ǘƘŜ ¦b9/9 {ŜŎǊŜǘŀǊƛŀǘ ǳƴŘŜǊ ǘƘŜ /[w¢!tΦ 

¢ƘŜ b9/w ǎŜǘǎ ŜƳƛǎǎƛƻƴ ǊŜŘǳŎǝƻƴ ŎƻƳƳƛǘƳŜƴǘǎ ό9w/ǎύ ŦƻǊ ǘƘŜ ǘƻǘŀƭ ŜƳƛǎǎƛƻƴǎ ƻŦ bh·Σ {hнΣ ba±h/ǎΣ 
bIо ŀƴŘ taнΦр ƛƴ нлнлπнф ŀƴŘ нлолΦ ¢ƘŜ нлмл ŜƳƛǎǎƛƻƴ ŎŜƛƭƛƴƎǎ ŦƻǊ bh·Σ ba±h/ǎΣ bIо ŀƴŘ {hнΣ ƛƴ ǘƘŜ 
b9/w ŀƴŘ DƻǘƘŜƴōǳǊƎ tǊƻǘƻŎƻƭΣ ŀǇǇƭȅ ǳǇ ǘƻ ǘƘŜ ŜƴŘ ƻŦ нлмф ŀƴŘ ŀǊŜ ǘƘŜƴ ǎǳǇŜǊǎŜŘŜŘ ōȅ ǘƘŜ нлнлπнф 
9w/ǎΦ ¢ƘŜ b9/w Ǉƻƭƭǳǘŀƴǘǎ ŎƻƴǘǊƛōǳǘŜ ǘƻ ŀŎƛŘƛŬŎŀǝƻƴ ŀƴŘ ŜǳǘǊƻǇƘƛŎŀǝƻƴ ƻŦ ŜŎƻǎȅǎǘŜƳǎ ǿƘƛƭǎǘ ŀƭǎƻ 
ǇƭŀȅƛƴƎ ŀ ƳŀƧƻǊ ǊƻƭŜ ƛƴ ǘƘŜ ŦƻǊƳŀǝƻƴ ƻŦ ƎǊƻǳƴŘπƭŜǾŜƭ ƻȊƻƴŜΦ ¦ƴŘŜǊ ǘƘŜ b9/w ŀƴŘ DƻǘƘŜƴōǳǊƎ tǊƻǘƻŎƻƭΣ 
ǘƘŜ ¦Y ƛǎ ǊŜǉǳƛǊŜŘ ǘƻ ǇǊŜǇŀǊŜ ŀƴŘ ŀƴƴǳŀƭƭȅ ǳǇŘŀǘŜ ƴŀǝƻƴŀƭ ŜƳƛǎǎƛƻƴǎ ƛƴǾŜƴǘƻǊƛŜǎ ŦƻǊ ǘƘŜǎŜ ŀƴŘ ŀ 
ƴǳƳōŜǊ ƻŦ ƻǘƘŜǊ ŀƛǊ ǇƻƭƭǳǘŀƴǘǎΦ  

¢ƘŜ нлнр b!9L ǎǳōƳƛǎǎƛƻƴ ǎƘƻǿǎ ǘƘŜ ¦Y ƛǎ ŎƻƳǇƭƛŀƴǘ ǿƛǘƘ ŀƭƭ нлнлπнф ŘƻƳŜǎǝŎ ŀƴŘ ƛƴǘŜǊƴŀǝƻƴŀƭ 
ŜƳƛǎǎƛƻƴ ǊŜŘǳŎǝƻƴ ŎƻƳƳƛǘƳŜƴǘǎ ŦƻǊ b9/w Ǉƻƭƭǳǘŀƴǘǎ όbh·Σ ba±h/ǎΣ {hнΣ bIо ŀƴŘ taнΦрύ ŦǊƻƳ нлнл 
ǘƻ нлно ƛƴŎƭǳǎƛǾŜΦ  

¢ƘŜ bŀǝƻƴŀƭ ¢ƻǘŀƭǎ ǳǎŜŘ ŦƻǊ ŎƻƳǇƭƛŀƴŎŜ ŀǎǎŜǎǎƳŜƴǘ ǳƴŘŜǊ ǘƘŜ b9/w ŀƴŘ DƻǘƘŜƴōǳǊƎ tǊƻǘƻŎƻƭ ŘƛũŜǊΦ 
¦ƴŘŜǊ ǘƘŜ b9/wΣ ba±h/ ŀƴŘ bh· ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ о. όaŀƴǳǊŜ aŀƴŀƎŜƳŜƴǘύ ŀƴŘ о5 ό/ǊƻǇ tǊƻŘǳŎǝƻƴ 
ŀƴŘ !ƎǊƛŎǳƭǘǳǊŀƭ {ƻƛƭǎύ ŀǊŜ ƴƻǘ ŀŎŎƻǳƴǘŜŘ ƛƴ ǘƘŜ bŀǝƻƴŀƭ ¢ƻǘŀƭ ŦƻǊ ǘƘŜ ǇǳǊǇƻǎŜ ƻŦ ŎƻƳǇƭȅƛƴƎ ǿƛǘƘ ǘƘŜ 
нлнл ǘƻ нлнф όƻǊ нлол ŀƴŘ ōŜȅƻƴŘύ ŜƳƛǎǎƛƻƴ ǊŜŘǳŎǝƻƴ ŎƻƳƳƛǘƳŜƴǘǎΦ ¦ƴŘŜǊ ǘƘŜ DƻǘƘŜƴōǳǊƎ tǊƻǘƻŎƻƭ 
ǘƘŜǎŜ ŜȄŎŜǇǝƻƴǎ ŀǊŜ ƴƻǘ ǾŀƭƛŘΣ ŀƴŘ ǘƘŜ bŀǝƻƴŀƭ ¢ƻǘŀƭǎ ŦƻǊ ǘƘŜ ǇǳǊǇƻǎŜ ƻŦ ŎƻƳǇƭȅƛƴƎ ǿƛǘƘ ǘƘŜ нлнл ŀƴŘ 
ōŜȅƻƴŘ 9w/ǎ ƛƴŎƭǳŘŜ ŜƳƛǎǎƛƻƴǎ ƻŦ ba±h/ǎ ŀƴŘ bh· ƻŦ ǎǳōǎŜŎǘƻǊǎ о. ŀƴŘ о5Φ  

¢ƘŜ ¦Y ǇǊŜǇŀǊŜŘ ŀƴ ŀŘƧǳǎǘŜŘ ƛƴǾŜƴǘƻǊȅ ŦƻǊ ŀƳƳƻƴƛŀ όbIоύ ƛƴ ǘƘŜ нлнн ƛƴǾŜƴǘƻǊȅ ǎǳōƳƛǎǎƛƻƴΣ ǿƘƛŎƘ 
ǿŀǎ ŀǇǇǊƻǾŜŘ ōȅ ǘƘŜ ¦b9/9Σ ŀƴŘ ǿƛƭƭ ōŜ ŀǇǇƭƛŜŘ ƛƴ ŀƭƭ ǎǳōǎŜǉǳŜƴǘ ǎǳōƳƛǎǎƛƻƴǎΣ ōǊƛƴƎƛƴƎ ǘƘŜ ŜƳƛǎǎƛƻƴǎ 
ǘƻǘŀƭ ŦƻǊ нлнл ǘƻ нлно ƛƴŎƭǳǎƛǾŜ ōŜƭƻǿ ǘƘŜ нлнлπнф ŜƳƛǎǎƛƻƴ ǊŜŘǳŎǝƻƴ ŎƻƳƳƛǘƳŜƴǘ ŎŜƛƭƛƴƎΦ aƻǊŜ 
ŘŜǘŀƛƭ ƻƴ ǘƘŜ ŀŘƧǳǎǘƳŜƴǘ ƛǎ ǎŜǘ ƻǳǘ ƛƴ /ƘŀǇǘŜǊ млΦ  

¢ƘŜ b9/w 9w/ ŦƻǊ нлнлπнф ǊŜǉǳƛǊŜǎ ǘƘŜ ¦Y ŀƴƴǳŀƭ ŜƳƛǎǎƛƻƴǎ ƻŦ taнΦр ǘƻ ōŜ ол҈ ƭƻǿŜǊ ǘƘŀƴ ŜƳƛǎǎƛƻƴǎ 
ƛƴ нллрΦ Lƴ ǘƘŜ ǇǊŜǾƛƻǳǎ ǎǳōƳƛǎǎƛƻƴΣ taнΦр ŜƳƛǎǎƛƻƴǎ ǿŜǊŜ ос҈ ƭƻǿŜǊ ǘƘŀƴ ƛƴ нллр ŀƴŘ ǎƻ ǘƘŜ ¦Y 
ŜƳƛǎǎƛƻƴǎ ǿŜǊŜ ƎǊŜŀǘŜǊ ǘƘŀƴ ǘƘŜ ŜƳƛǎǎƛƻƴǎ ǊŜŘǳŎǝƻƴ ŎƻƳƳƛǘƳŜƴǘ ŦƻǊ нлннΦ 5ǳŜ ǘƻ ǘƘŜ ŎƻƳōƛƴŜŘ 
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ƛƳǇŀŎǘ ƻŦ ƳǳƭǝǇƭŜ ǊŜǾƛǎƛƻƴǎ ƳŀŘŜ ŀŎǊƻǎǎ ǘƘŜ ƭŀǘŜǎǘ ƛƴǾŜƴǘƻǊȅ ǝƳŜǎŜǊƛŜǎΣ ŜǎǝƳŀǘŜŘ taнΦр ŜƳƛǎǎƛƻƴǎ 
ŀǊŜ ƴƻǿ пп҈ ƭƻǿŜǊ ƛƴ нлнн ǘƘŀƴ ƛƴ нллр ŀƴŘ ǎƻ ǘƘŜ ¦Y ƛǎ ƴƻǿ ŎƻƳǇƭƛŀƴǘ ŦƻǊ нлннΦ ¢ƘŜǎŜ ǊŜǾƛǎƛƻƴǎ ŀǊŜ 
ŘƛǎŎǳǎǎŜŘ ƛƴ ŘŜǘŀƛƭ ƛƴ ŎƘŀǇǘŜǊ у ƘƻǿŜǾŜǊΣ ǘƘŜ ƪŜȅ ƛƳǇǊƻǾŜƳŜƴǘǎ ŀǊŜΥ 

¶ Incorporated domestic combustion model improvements, which have included updated 
emission factors and activity data. 

¶ Incorporation of the domestic burning survey, for outdoor domestic wood burning.  

¶ Bioenergy improvements, which have mostly prompted reallocations of emissions between 
NFR sectors.  

¶ Updated road transport emission factors to align with COPERT 5.8.  

 

¢ƘŜ нлнр b9/w ǎǳōƳƛǎǎƛƻƴ ǳǎŜǎ ǘƘŜ ƭŀǘŜǎǘ /[w¢!t ǊŜǇƻǊǝƴƎ ǘŜƳǇƭŀǘŜǎ όŀǎ ǇŜǊ ƛƴǘŜǊƴŀǝƻƴŀƭ ǊŜǇƻǊǝƴƎ 
ƎǳƛŘŜƭƛƴŜǎύΣ ƛƴŎƭǳŘƛƴƎ ŀ ŎƻƳƳƻƴ ǎŎƻǇŜ ƻŦ ǊŜǇƻǊǝƴƎ ƻŦ Ǉƻƭƭǳǘŀƴǘ ƛƴǾŜƴǘƻǊƛŜǎ ŀƴŘ ǎƛƳƛƭŀǊ ǊŜǇƻǊǝƴƎ 
ǝƳŜŦǊŀƳŜΣ ŀǎ ǎƘƻǿƴ ƛƴ ¢ŀōƭŜ мπнΦ 

¢ƘŜ ŘŜŀŘƭƛƴŜǎ ŦƻǊ b9/w ŀƴŘ /[w¢!t ŀǊŜ ŀǎ ŦƻƭƭƻǿǎΥ 

¶ Emission inventories - 15th February 2017 and every year thereafter; 

¶ Informative Inventory Report (IIR) - 15th March 2017 and every year thereafter; 

¶ Emission projections - 15th March 2017 and every two years thereafter;  

¶ Spatially-disaggregated emissions (gridded emissions) - 1st May 2017 and every four years 
thereafter;  

¶ Large point source (LPS) emissions - 1st May 2017 and every four years thereafter.  

wŜǎǳōƳƛǎǎƛƻƴ ƻŦ Řŀǘŀ ƛǎ ǇŜǊƳƛǧŜŘ ǿƛǘƘƛƴ ƻƴŜ ƳƻƴǘƘ ƻŦ ǘƘŜ ŘŜŀŘƭƛƴŜǎ ǎŜǘ ƻǳǘ ŀōƻǾŜΦ 

¢ƘŜ ¦Y ƛƴǾŜƴǘƻǊȅ ǿŀǎ ǎǳōƳƛǧŜŘ ƻƴ моǘƘ CŜōǊǳŀǊȅ нлнр ŀƴŘ ǎǳōǎŜǉǳŜƴǘƭȅ ǊŜπǎǳōƳƛǧŜŘ ƻƴ моǘƘ 

aŀǊŎƘ нлнр ǘƻ ŜƴǎǳǊŜ ǘƘŜ ƛƴǾŜƴǘƻǊȅ Ŧǳƭƭȅ ǊŜƅŜŎǘǎ ǘƘŜ ƛƳǇƭŜƳŜƴǘŀǝƻƴ ƻŦ ǳǇŘŀǘŜŘ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŦƻǊ 

{hн ŀƴŘ ba±h/ ŦǊƻƳ ǘƘŜ ǳǎŜ ƻŦ ǎƻƭƛŘ ƳƛƴŜǊŀƭ ŦǳŜƭǎ ƛƴ ǘƘŜ ŘƻƳŜǎǝŎ ŎƻƳōǳǎǝƻƴ ǎŜŎǘƻǊ όм!пōƛύΦ 

/[w¢!t 

¢ƘŜǊŜ ŀǊŜ ǎŜǾŜǊŀƭ ǇǊƻǘƻŎƻƭǎ ǳƴŘŜǊ ǘƘŜ /[w¢!tΣ ǿƘƛŎƘ ǊŜǉǳƛǊŜ ƴŀǝƻƴŀƭ ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ǘƻ ōŜ 
ǊŜǇƻǊǘŜŘ ƻƴ ŀƴ ŀƴƴǳŀƭ ōŀǎƛǎΦ ¢ƘŜ Ƴƻǎǘ ŜȄǘŜƴǎƛǾŜ ŎƻƳƳƛǘƳŜƴǘǎ ŀǊŜ ǎǇŜŎƛŬŜŘ ƛƴ ǘƘŜ ΨƳǳƭǝπǇƻƭƭǳǘŀƴǘΩ 
ǇǊƻǘƻŎƻƭ όǘƘŜ ǎƻπŎŀƭƭŜŘ DƻǘƘŜƴōǳǊƎ tǊƻǘƻŎƻƭ ŀƎǊŜŜŘ ƛƴ bƻǾŜƳōŜǊ мффф ŀƴŘ ǊŜǾƛǎŜŘ ƛƴ нлмпύΣ ōǳǘ ǘƘŜǊŜ 
ŀǊŜ ŀƭǎƻ ǊŜǇƻǊǝƴƎ ǊŜǉǳƛǊŜƳŜƴǘǎ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ IŜŀǾȅ aŜǘŀƭǎ tǊƻǘƻŎƻƭ ŀƴŘ tŜǊǎƛǎǘŜƴǘ hǊƎŀƴƛŎ 
tƻƭƭǳǘŀƴǘǎ tǊƻǘƻŎƻƭΦ ¢ƘŜ нлнр b!9L ǎǳōƳƛǎǎƛƻƴ ǳƴŘŜǊ ǘƘŜ b9/w ŀƴŘ DƻǘƘŜƴōǳǊƎ tǊƻǘƻŎƻƭ Ƙŀǎ ōŜŜƴ 
ŎƻƳǇƛƭŜŘ ƛƴ ƭƛƴŜ ǿƛǘƘ ǘƘŜ ǊŜǾƛǎŜŘ DƻǘƘŜƴōǳǊƎ tǊƻǘƻŎƻƭ DǳƛŘŀƴŎŜ12Φ  

¢ƘŜ Ǉƻƭƭǳǘŀƴǘǎ ǊŜǉǳƛǊŜŘ ŦƻǊ ǊŜǇƻǊǝƴƎ ǳƴŘŜǊ ǘƘŜ /[w¢!t ŀƴŘ ǘƘŜ b9/w ŀǊŜ ƭƛǎǘŜŘ ƛƴ ¢ŀōƭŜ мπн ōŜƭƻǿΦ 

  

 
12https://unece.org/sites/default/files/2021-10/ECE.EB_.AIR_.114_ENG.pdf  
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¢ŀōƭŜ мπн {ǳƳƳŀǊȅ ƻŦ ŀƴƴǳŀƭ ǊŜǇƻǊǝƴƎ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ŜǎǝƳŀǝƴƎ ŀƴŘ ǊŜǇƻǊǝƴƎ ŜƳƛǎǎƛƻƴǎ ǳƴŘŜǊ 
ǘƘŜ /[w¢!t ŀƴŘ b9/w 

DǊƻǳǇ tƻƭƭǳǘŀƴǘ 
wŜǉǳƛǊŜŘ ǊŜǇƻǊǝƴƎ 

ȅŜŀǊǎ 
wŜǇƻǊǘŜŘ ȅŜŀǊǎ ƛƴ нлнр ¦Y 

ǎǳōƳƛǎǎƛƻƴ 

aŀƛƴ 
tƻƭƭǳǘŀƴǘǎ 

bƛǘǊƻƎŜƴ hȄƛŘŜǎ 

мффл π ǊŜǇƻǊǝƴƎ 
ȅŜŀǊ Ƴƛƴǳǎ н 

мффлπнлно 

{ǳƭǇƘǳǊ 5ƛƻȄƛŘŜ 

/ŀǊōƻƴ aƻƴƻȄƛŘŜ 

bƻƴπaŜǘƘŀƴŜ ±ƻƭŀǝƭŜ hǊƎŀƴƛŎ 
/ƻƳǇƻǳƴŘǎ 

!ƳƳƻƴƛŀ 

tŀǊǝŎǳƭŀǘŜ 
aŀǧŜǊ 

tŀǊǝŎǳƭŀǘŜǎ ғ мл mƳ  

нллл π ǊŜǇƻǊǝƴƎ 
ȅŜŀǊ Ƴƛƴǳǎ н 

мффлπнлно 
tŀǊǝŎǳƭŀǘŜǎ ғ нΦр mƳ  

¢ƻǘŀƭ {ǳǎǇŜƴŘŜŘ tŀǊǝŎǳƭŀǘŜǎ 

.ƭŀŎƪ /ŀǊōƻƴ όǾƻƭǳƴǘŀǊȅύ  

tǊƛƻǊƛǘȅ 
IŜŀǾȅ 
aŜǘŀƭǎ 

[ŜŀŘ 
мффл π ǊŜǇƻǊǝƴƎ 
ȅŜŀǊǎ Ƴƛƴǳǎ н 

мффлπнлно /ŀŘƳƛǳƳ 

aŜǊŎǳǊȅ 

hǘƘŜǊ IŜŀǾȅ 
aŜǘŀƭǎ 

/ƻǇǇŜǊ όǾƻƭǳƴǘŀǊȅύ 

мффл π ǊŜǇƻǊǝƴƎ 
ȅŜŀǊ Ƴƛƴǳǎ н 

мффлπнлно 

½ƛƴŎ όǾƻƭǳƴǘŀǊȅύ 

bƛŎƪŜƭ όǾƻƭǳƴǘŀǊȅύ 

/ƘǊƻƳƛǳƳ όǾƻƭǳƴǘŀǊȅύ 

!ǊǎŜƴƛŎ όǾƻƭǳƴǘŀǊȅύ 

{ŜƭŜƴƛǳƳ όǾƻƭǳƴǘŀǊȅύ 

tŜǊǎƛǎǘŜƴǘ 
hǊƎŀƴƛŎ 
tƻƭƭǳǘŀƴǘǎ 

.ŜƴȊƻώŀϐǇȅǊŜƴŜ 

мффл π ǊŜǇƻǊǝƴƎ 
ȅŜŀǊ Ƴƛƴǳǎ н 

мффлπнлно 

.ŜƴȊƻώōϐƅǳƻǊŀƴǘƘŜƴŜ 

.ŜƴȊƻώƪϐƅǳƻǊŀƴǘƘŜƴŜ 

LƴŘŜƴƻόмΣнΣоπŎŘύǇȅǊŜƴŜ 

t/55κt/5Cǎ 

tƻƭȅŎƘƭƻǊƛƴŀǘŜŘ .ƛǇƘŜƴȅƭǎ 

IŜȄŀŎƘƭƻǊƻōŜƴȊŜƴŜ  

!ŎǝǾƛǘȅ Řŀǘŀ 
ōȅ ǎƻǳǊŎŜ 
ŎŀǘŜƎƻǊȅ 

 
мффл π ǊŜǇƻǊǝƴƎ 
ȅŜŀǊ Ƴƛƴǳǎ н 

мффлπнлно 

 

1.1.3. Emission Sources Reported in the NAEI 

Lƴ ǇǊƛƴŎƛǇƭŜΣ ǘƘŜ b!9L ƳŀƪŜǎ ŜǎǝƳŀǘŜǎ ƻŦ ŀƭƭ DID ŀƴŘ ŀƛǊ Ǉƻƭƭǳǘŀƴǘ ŜƳƛǎǎƛƻƴǎ ǘƻ ǘƘŜ ŀǘƳƻǎǇƘŜǊŜ ŀǘ ǘƘŜ 
ƘƛƎƘŜǎǘ ƭŜǾŜƭ ƻŦ ŘƛǎŀƎƎǊŜƎŀǝƻƴ ǇƻǎǎƛōƭŜ ǿƘŜǊŜ ǎǳƛǘŀōƭŜ ƛƴŦƻǊƳŀǝƻƴ ŜȄƛǎǘǎ ǘƻ ŎŀƭŎǳƭŀǘŜ ŀƴ ŜǎǝƳŀǘŜΦ 
IƻǿŜǾŜǊΣ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ƛƴǘŜǊƴŀǝƻƴŀƭ ƎǳƛŘŜƭƛƴŜǎ13 ƻƴ ŜƳƛǎǎƛƻƴǎ ƛƴǾŜƴǘƻǊȅ ǊŜǇƻǊǝƴƎΣ ǘƘŜǊŜ ŀǊŜ 
ǎŜǾŜǊŀƭ ƪƴƻǿƴ ǎƻǳǊŎŜǎ ǘƘŀǘ ŀǊŜ ŜȄŎƭǳŘŜŘ ŦǊƻƳ ǘƘŜ ƛƴǾŜƴǘƻǊȅ ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎΥ 

¶ Natural sources are not included in the national totals (although estimates of some 
sources are made). Only anthropogenic emission sources are reported. 

¶ The NAEI reports only primary source emissions to atmosphere (as per international 
guidelines). Consequently, re-suspension of particulate matter is not included in the 
national totals (although estimates for some re-suspension terms are made) or any 
secondary pollutants, such as tropospheric ozone. 

 
13https://unece.org/sites/default/files/2021-10/ECE.EB_.AIR_.114_ENG.pdf  
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¶ Cruise emissions from civil and international aviation are not included in the 
national totals (only estimates from landing and take-off (LTO) for civil and 
international aviation are included in the national totals). 

¶ 9ǎǘƛƳŀǘŜǎ ƻŦ άLƴǘŜǊƴŀǘƛƻƴŀƭέ ŜƳƛǎǎƛƻƴǎ ǎǳŎƘ ŀǎ ǎƘƛǇǇƛƴƎ ŀǊŜ ƳŀŘŜ ŀƴŘ ǊŜǇƻǊǘŜŘ ŀǎ 
memo items (i.e. excluded from the UK national totals).  

!ǎǎŜǎǎƛƴƎ ǘƘŜ ŎƻƳǇƭŜǘŜƴŜǎǎ ƻŦ ǘƘŜ ŜƳƛǎǎƛƻƴǎ ƛƴǾŜƴǘƻǊȅΣ ŀƴŘ ǘƘŜ ǳǎŜ ƻŦ ǾŀƭƛŘŀǝƻƴ ǎǘǳŘƛŜǎ ŀǊŜ ŜȄǇƭŀƛƴŜŘ 
ǳƴŘŜǊ ǘƘŜ vǳŀƭƛǘȅ !ǎǎǳǊŀƴŎŜ ŀƴŘ vǳŀƭƛǘȅ /ƻƴǘǊƻƭ ǎŜŎǝƻƴǎ ƻŦ ǘƘƛǎ ǊŜǇƻǊǘ ό{ŜŎǝƻƴ лύΦ 

1.1.4. Geographical Scope  

¢ƘŜ ƎŜƻƎǊŀǇƘƛŎŀƭ ŎƻǾŜǊŀƎŜ ƻŦ ǘƘŜ ŜƳƛǎǎƛƻƴǎ Řŀǘŀ ƛƴ ǘƘƛǎ ǊŜǇƻǊǘ ƛǎ ǘƘŜ ¦Y Ǉƭǳǎ DƛōǊŀƭǘŀǊΦ 9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ 
ŀƴȅ ƻǘƘŜǊ ¦Y hǾŜǊǎŜŀǎ ¢ŜǊǊƛǘƻǊƛŜǎ όh¢ǎύΣ ŀƴŘ /Ǌƻǿƴ 5ŜǇŜƴŘŜƴŎƛŜǎ ό/5ǎύ ŀǊŜ ŜȄŎƭǳŘŜŘΦ  

¦ƴŘŜǊ ǘƘŜ ¦bC///14Σ DID ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘŜ ¦Y /5ǎ ŀƴŘ h¢ǎ ǿƘƻ ƘŀǾŜ ŎƘƻǎŜƴ ǘƻ ƻǇǘ ƛƴ ǘƻ ǘƘŜ ά¦Y 
ǳƳōǊŜƭƭŀ ŀƎǊŜŜƳŜƴǘέ ŀǊŜ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ ƴŀǝƻƴŀƭ ǘƻǘŀƭǎΦ ¢Ƙƛǎ ƛǎ ƻƴŜ ǊŜŀǎƻƴ ŦƻǊ ŘƛũŜǊŜƴŎŜǎ ƛƴ ǘƘŜ bh·Σ 
{hнΣ ba±h/ǎ ŀƴŘ /h ŜƳƛǎǎƛƻƴǎ ǊŜǇƻǊǘŜŘ ǳƴŘŜǊ ǘƘŜ b9/wκ/[w¢!t ŀƴŘ ǘƘŜ ¦bC///Σ ǿƘŜǊŜ ǘƘŜȅ ŀǊŜ 
ǊŜǇƻǊǘŜŘ ŀǎ ƛƴŘƛǊŜŎǘ DIDǎΦ  

1.2.  Institutional Arrangements for Inventory Preparation 

¢ƘŜ b!9L ƛǎ ƳŀƛƴǘŀƛƴŜŘ ǳƴŘŜǊ ŎƻƴǘǊŀŎǘ ǘƻ ǘƘŜ {ŎƛŜƴŎŜ ŀƴŘ LƴƴƻǾŀǝƻƴ ŦƻǊ /ƭƛƳŀǘŜ ŀƴŘ 9ƴŜǊƎȅ ό{L/9ύ 
5ƛǾƛǎƛƻƴ ŀǘ ǘƘŜ 5ŜǇŀǊǘƳŜƴǘ ŦƻǊ 9ƴŜǊƎȅ {ŜŎǳǊƛǘȅ ŀƴŘ bŜǘ ½ŜǊƻ ό59{b½ύ ŀƴŘ ǘƘŜ !ƛǊ vǳŀƭƛǘȅ ŀƴŘ LƴŘǳǎǘǊƛŀƭ 
9Ƴƛǎǎƛƻƴǎ 9ǾƛŘŜƴŎŜ ¢ŜŀƳ ƻŦ ǘƘŜ 5ŜǇŀǊǘƳŜƴǘ ŦƻǊ 9ƴǾƛǊƻƴƳŜƴǘΣ CƻƻŘ ŀƴŘ wǳǊŀƭ !ũŀƛǊǎ ό5ŜŦǊŀύΦ  

¢ƘŜ b!9L ƛǎ ŀƭǎƻ ŎƻπŦǳƴŘŜŘ ōȅ ǘƘŜ {ŎƻǩǎƘ DƻǾŜǊƴƳŜƴǘ ό{DύΣ ǘƘŜ ²ŜƭǎƘ DƻǾŜǊƴƳŜƴǘ ό²Dύ ŀƴŘ ǘƘŜ 
bƻǊǘƘŜǊƴ LǊŜƭŀƴŘ 5ŜǇŀǊǘƳŜƴǘ ƻŦ !ƎǊƛŎǳƭǘǳǊŜΣ 9ƴǾƛǊƻƴƳŜƴǘ ŀƴŘ wǳǊŀƭ !ũŀƛǊǎ ό5!9w!ύΦ  

¢ƘŜ ¦Y ŜƳƛǎǎƛƻƴ ƛƴǾŜƴǘƻǊƛŜǎ ŀǊŜ ŎƻƳǇƛƭŜŘ ŀƴŘ ƳŀƛƴǘŀƛƴŜŘ ōȅ ǘƘŜ b!9L ŎƻƴǎƻǊǝǳƳΣ ƭŜŘ ōȅ wƛŎŀǊŘƻ όǘƘŜ 
LƴǾŜƴǘƻǊȅ !ƎŜƴŎȅύΦ 

!5!{ ŎƻƳǇƛƭŜǎ ŜƳƛǎǎƛƻƴǎ ƻŦ ŀƛǊ ǉǳŀƭƛǘȅ Ǉƻƭƭǳǘŀƴǘǎ ŀƴŘ DIDǎ ŦǊƻƳ ŀƎǊƛŎǳƭǘǳǊŀƭ ŜƳƛǎǎƛƻƴ ǎƻǳǊŎŜǎ ǳƴŘŜǊ 
ŀ ǎŜǇŀǊŀǘŜ ŎƻƴǘǊŀŎǘ ǘƻ 5ŜŦǊŀΦ !5!{ ǇǊƻǾƛŘŜǎ ǘƘŜ ŀƎǊƛŎǳƭǘǳǊŜ ƛƴǾŜƴǘƻǊȅ Řŀǘŀ ŀƴŘ ǎǳǇǇƻǊǝƴƎ 
ŘƻŎǳƳŜƴǘŀǝƻƴ ǘƻ wƛŎŀǊŘƻ ŦƻǊ ƛƴŎƭǳǎƛƻƴ ǿƛǘƘƛƴ ǘƘŜ b!9L ǎǳōƳƛǎǎƛƻƴǎΦ  

!ƴ ƻǾŜǊǾƛŜǿ ƻŦ ǘƘŜ ƻǊƎŀƴƛǎŀǝƻƴŀƭ ǎǘǊǳŎǘǳǊŜǎΣ ǊƻƭŜǎ ŀƴŘ ǊŜǎǇƻƴǎƛōƛƭƛǝŜǎ ǿƛǘƘƛƴ ǘƘŜ b!9L ƛǎ ǇǊƻǾƛŘŜŘ ƛƴ  

 

  

 
14 Under the EU Monitoring Mechanism Regulation emissions are reported for the United Kingdom and Gibraltar only. 
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CƛƎǳǊŜ мπм ōŜƭƻǿΦ ¢ƘŜ ŬƎǳǊŜ ŀƭǎƻ ƛƭƭǳǎǘǊŀǘŜǎ ǘƘŜ Řŀǘŀ ƅƻǿ ŦǊƻƳ ƻŶŎƛŀƭ ǎǘŀǝǎǝŎŀƭ ŘŀǘŀǎŜǘǎΣ ƻǘƘŜǊ Řŀǘŀ 
ǇǊƻǾƛŘŜǊ ƻǊƎŀƴƛǎŀǝƻƴǎ ǘƘǊƻǳƎƘ ǘƘŜ ƛƴǾŜƴǘƻǊȅ ŎƻƳǇƛƭŀǝƻƴ ǎȅǎǘŜƳ ŀƴŘ b!9L ŘŀǘŀōŀǎŜ ǘƻ ǘƘŜ Ƴŀƛƴ 
ƛƴǘŜǊƴŀǝƻƴŀƭ ǊŜǇƻǊǝƴƎ ƻǳǘǇǳǘǎΦ 

CƻǊ ŀ ǎǳƳƳŀǊȅ ƻŦ YŜȅ 5ŀǘŀ tǊƻǾƛŘŜǊǎ ǘƻ ǘƘŜ b!9L ǿƻǊƪ ǇǊƻƎǊŀƳƳŜΣ ǎŜŜ ǎŜŎǝƻƴ мΦоΦпΦн 

 

 

  



  
UK IIR 2025 Submission  Introduction 

Ricardo  67 

 

 

CƛƎǳǊŜ мπм hǾŜǊǾƛŜǿ ƻŦ ǘƘŜ wƻƭŜǎ ǿƛǘƘƛƴ ǘƘŜ b!9L 
 

 

 

1.2.1. Defra 

5ŜŦǊŀ ƛǎ ǘƘŜ 5ŜǇŀǊǘƳŜƴǘ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ƳŜŜǝƴƎ ǘƘŜ ¦Y DƻǾŜǊƴƳŜƴǘΩǎ ŎƻƳƳƛǘƳŜƴǘǎ ǘƻ ƛƴǘŜǊƴŀǝƻƴŀƭ 
ǊŜǇƻǊǝƴƎ ƻƴ ŀƛǊ ǉǳŀƭƛǘȅ Ǉƻƭƭǳǘŀƴǘ ŜƳƛǎǎƛƻƴǎΦ 5ŜŦǊŀ Ƙŀǎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǊƻƭŜǎ ŀƴŘ ǊŜǎǇƻƴǎƛōƛƭƛǝŜǎΥ 

¶ National level management and planning; 

¶ Overall control of the inventory programme development and function; 

¶ Procurement and management of contracts which deliver and report emissions 
inventories; 

¶ Development of legal and contractual Infrastructure; 

¶ Review and evolution of legal and organisational structure; 

¶ Implementation of legal instruments and contractual developments as required, to 
meet guidelines. 
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1.2.2. Ricardo 

!ǎ ǘƘŜ ¦YΩǎ LƴǾŜƴǘƻǊȅ !ƎŜƴŎȅΣ wƛŎŀǊŘƻ ƛǎ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ŎƻƳǇƛƭƛƴƎ ǘƘŜ ŜƳƛǎǎƛƻƴ ƛƴǾŜƴǘƻǊƛŜǎ ŀƴŘ 
ǎǳōƳƛǩƴƎ ǘƘŜƳ ƻƴ ōŜƘŀƭŦ ƻŦ 5ŜŦǊŀΦ hǘƘŜǊ ǊƻƭŜǎ ŀƴŘ ǊŜǎǇƻƴǎƛōƛƭƛǝŜǎ ƛƴŎƭǳŘŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ 

tƭŀƴƴƛƴƎ 

¶ Co-ordination with Defra and DESNZ to compile and deliver the NAEI to meet 
international reporting requirements and standards; 

¶ Review of current performance and assessment of required development action; 

¶ Scheduling of tasks and responsibilities of the range of inventory stakeholders to 
ensure timely and accurate delivery of emissions inventory outputs. 

tǊŜǇŀǊŀǝƻƴ 

¶ Drafting of data supply agreements with key data providers; 

¶ Review of source data and identification of developments required to improve the 
inventory data quality. 

aŀƴŀƎŜƳŜƴǘ 

¶ Documentation and secure archiving of data and relevant information; 

¶ Dissemination of information to NAEI stakeholders, including data providers; 

¶ Management of inventory QA/QC plans, programmes and activities across all aspects 
of the inventory; 

¶ Archiving of historic datasets (and ensuring the security of historic electronic data), 
maintaining a library of reference material. The NAEI database is backed up 
whenever the database has been changed.  

LƴǾŜƴǘƻǊȅ /ƻƳǇƛƭŀǝƻƴ 

¶ Data acquisition, analysis, processing and reporting; 

¶ Delivery of the Informative Inventory Report (IIR) and associated datasets to time 
and quality. 

wƛŎŀǊŘƻ ƛǎ ǘƘŜ ƭŜŀŘ ŎƻƴǘǊŀŎǘƻǊ ƛƴ ǘƘŜ ŎƻƴǎƻǊǝǳƳ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ŎƻƳǇƛƭƛƴƎ ŀƴŘ ƳŀƛƴǘŀƛƴƛƴƎ ǘƘŜ b!9L 
ŀƴŘ Ƙŀǎ ŘƛǊŜŎǘ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ŦƻǊ ǘƘŜ ƛǘŜƳǎ ƭƛǎǘŜŘ ŀōƻǾŜΣ ŀǎ ǿŜƭƭ ŀǎ ƳŀƴŀƎƛƴƎ ǘƘŜ ƛƴǇǳǘǎ ŦǊƻƳ ǎǳōπ
ŎƻƴǘǊŀŎǘƻǊǎΣ ŀƴŘ ƛƴŎƻǊǇƻǊŀǝƴƎ ǘƘŜ ƛƴǇǳǘǎ ŦǊƻƳ ƻǘƘŜǊ ŎƻƴǘǊŀŎǘǎ ŘƛǊŜŎǘƭȅ ƘŜƭŘ ōȅ ƻǘƘŜǊ ƻǊƎŀƴƛǎŀǝƻƴǎ 
ǿƛǘƘ 5ŜŦǊŀΥ 

¶ Agricultural emissions of air quality pollutants are prepared by a consortium led by 
ADAS, under contract to Defra. 

LƴŦƻǊƳŀǝƻƴ 5ƛǎǎŜƳƛƴŀǝƻƴ 

5ŀǘŀ ŦǊƻƳ ǘƘŜ b!9L ŀǊŜ ƳŀŘŜ ŀǾŀƛƭŀōƭŜ ǘƻ ƴŀǝƻƴŀƭ ŀƴŘ ƛƴǘŜǊƴŀǝƻƴŀƭ ōƻŘƛŜǎ ƛƴ ŀ ƴǳƳōŜǊ ƻŦ ŘƛũŜǊŜƴǘ 
ŦƻǊƳŀǘǎ ŀƴŘ ǇǳōƭƛŎŀǝƻƴǎΣ ƛƴŎƭǳŘƛƴƎ ōŜƛƴƎ ǇǳōƭƛǎƘŜŘ ŀǎ !ŎŎǊŜŘƛǘŜŘ hŶŎƛŀƭ {ǘŀǝǎǝŎǎ15Φ ¢ƘŜ b!9L ǘŜŀƳ 
ŀƭǎƻ ƭƛŀƛǎŜ ǊŜƎǳƭŀǊƭȅ ǿƛǘƘ ǊŜǇǊŜǎŜƴǘŀǝǾŜǎ ŦǊƻƳ ƛƴŘǳǎǘǊȅΣ ǘǊŀŘŜ ŀǎǎƻŎƛŀǝƻƴǎΣ ¦Y DƻǾŜǊƴƳŜƴǘ ŀƴŘ ǘƘŜ 
5ŜǾƻƭǾŜŘ DƻǾŜǊƴƳŜƴǘǎ ƛƴ {ŎƻǘƭŀƴŘΣ ²ŀƭŜǎΣ ŀƴŘ bƻǊǘƘŜǊƴ LǊŜƭŀƴŘΦ  

 
15 https://www.gov.uk/government/statistical-data-sets/env01-emissions-of-air-pollutants  
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Lƴ ŀŘŘƛǝƻƴΣ ǘƘŜǊŜ ƛǎ ŀ Ŏƻƴǝƴǳƻǳǎ ŘǊƛǾŜ ǘƻ ŜƴƘŀƴŎŜ ǘƘŜ ƛƴŦƻǊƳŀǝƻƴ ƳŀŘŜ ŀǾŀƛƭŀōƭŜ ŀƴŘ ŀŎŎŜǎǎƛōƭŜ ǘƻ 
ǘƘŜ ǇǳōƭƛŎΦ ¢ƘŜ b!9L ǿŜōǎƛǘŜ ƛǎ ǳǇŘŀǘŜŘ ŀƴƴǳŀƭƭȅΣ ǇǊƻǾƛŘƛƴƎ ǘƘŜ Ƴƻǎǘ ǊŜŎŜƴǘ ŜƳƛǎǎƛƻƴǎ Řŀǘŀ ŀƴŘ ƻǘƘŜǊ 
ƛƴŦƻǊƳŀǝƻƴ ǎǳŎƘ ŀǎ ǘŜƳǇƻǊŀƭ ǘǊŜƴŘǎΣ ƴŜǿ Ǉƻƭƭǳǘŀƴǘǎ ŀƴŘ ƳŜǘƘƻŘƻƭƻƎȅ ŎƘŀƴƎŜǎΦ  

¢ƘŜ b!9L ǿŜō ǇŀƎŜǎ Ƴŀȅ ōŜ ŦƻǳƴŘ ŀǘ ƘǧǇǎΥκκƴŀŜƛΦŜƴŜǊƎȅǎŜŎǳǊƛǘȅΦƎƻǾΦǳƪκ 

¢ƘŜ ǿŜō ǇŀƎŜǎ ŀǊŜ ŀǊǊŀƴƎŜŘ ǘƻ ŀƭƭƻǿ Ŝŀǎȅ ŀƴŘ ƛƴǘǳƛǝǾŜ ŀŎŎŜǎǎ ǘƻ ǘƘŜ ŘŜǘŀƛƭŜŘ ŜƳƛǎǎƛƻƴǎ ŘŀǘŀΣ ŀǎ ǿŜƭƭ 
ŀǎ ǇǊƻǾƛŘƛƴƎ ƎŜƴŜǊŀƭ ƻǾŜǊǾƛŜǿ ƛƴŦƻǊƳŀǝƻƴ ƻƴ ŀƛǊ Ǉƻƭƭǳǘŀƴǘǎ ŀƴŘ ŜƳƛǎǎƛƻƴǎ ƛƴǾŜƴǘƻǊƛŜǎ ŦƻǊ ƴƻƴπŜȄǇŜǊǘǎΦ 
LƴŦƻǊƳŀǝƻƴ ǊŜǎƻǳǊŎŜǎ ŀǾŀƛƭŀōƭŜ ƻƴ ǘƘŜ b!9L ǿŜō ǇŀƎŜǎ ƛƴŎƭǳŘŜΥ 

¶ Data Selector - Emissions data, spanning all pollutants and the entire time series are 
made available in numerous formats through a database. This allows extraction of 
overview summary tables, or highly detailed emissions data. The data can also be 
downloaded and manipulated via Excel based pivot tables. 

¶ Emissions Maps - Emissions of pollutants are generated as maps covering the whole 
UK and are updated annually. These are interactive maps illustrating emissions of 
various pollutants on a 1 x 1 km resolution. The maps are available as images, but in 
addition the data behind the maps can also be accessed directly from the website. 
An interactive interface to the maps may be found here. 

¶ Reports - The most recent reports compiled by the inventory team, covering a 
range of topics and tasks undertaken as part of the NAEI programme. 

¶ Methodology - An overview of the approach used for the compilation of the NAEI is 
included on the website. 

Lƴ ŀŘŘƛǝƻƴΣ ǘƘŜ b!9L ǿŜōǎƛǘŜ ǇǊƻǾƛŘŜǎ ƭƛƴƪǎ ǘƻ ǿŜōǇŀƎŜǎ ǘƘŀǘ ŜȄǇƭŀƛƴ ǘŜŎƘƴƛŎŀƭ ǘŜǊƳǎΣ ǇǊƻǾƛŘŜ ŀƳōƛŜƴǘ 
Ǉƻƭƭǳǘŀƴǘ ŎƻƴŎŜƴǘǊŀǝƻƴ Řŀǘŀ ŀƴŘ ǘƻ ǎƛǘŜǎ ǘƘŀǘ ƻǳǘƭƛƴŜ ǘƘŜ ǎŎƛŜƴǝŬŎ ƛƴǘŜǊŜǎǘ ƛƴ ǎǇŜŎƛŬŎ Ǉƻƭƭǳǘŀƴǘǎ ŀƴŘ 
ŜƳƛǎǎƛƻƴ ǎƻǳǊŎŜǎΦ Lƴ ǇŀǊǝŎǳƭŀǊΣ ǘƘŜǊŜ ŀǊŜ ƭƛƴƪǎ ǘƻ ǘƘŜ ǾŀǊƛƻǳǎ 5ŜŦǊŀ ǇŀƎŜǎ ŎƻƴǘŀƛƴƛƴƎ ŎƻƳǇǊŜƘŜƴǎƛǾŜ 
ƳŜŀǎǳǊŜƳŜƴǘ Řŀǘŀ ƻƴ ŀƳōƛŜƴǘ ŎƻƴŎŜƴǘǊŀǝƻƴǎ ƻŦ ǾŀǊƛƻǳǎ ǇƻƭƭǳǘŀƴǘǎΦ ¢ƘŜ 5ŜŦǊŀ ŀƛǊ ǉǳŀƭƛǘȅ ǿŜōǎƛǘŜ Ŏŀƴ 
ōŜ ŦƻǳƴŘ ŀǘ ƘǧǇΥκκǳƪπŀƛǊΦŘŜŦǊŀΦƎƻǾΦǳƪκΦ 

LƴŦƻǊƳŀǝƻƴ !ǊŎƘƛǾƛƴƎ ŀƴŘ 9ƭŜŎǘǊƻƴƛŎ .ŀŎƪπǳǇǎ 

¢ƘŜ ¦Y ŜƳƛǎǎƛƻƴǎ ƛƴǾŜƴǘƻǊȅ ǘŜŀƳ ŀǊŜ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ƳŀƛƴǘŀƛƴƛƴƎ ŀƴ ŀǊŎƘƛǾŜ ƻŦ ǊŜŦŜǊŜƴŎŜ ƳŀǘŜǊƛŀƭ ŀƴŘ 
ǇǊŜǾƛƻǳǎƭȅ ŎƻƴŘǳŎǘŜŘ ǿƻǊƪΦ ¢Ƙƛǎ ŀǊŎƘƛǾŜ ƛƴŎƭǳŘŜ ōƻǘƘ ǇŀǇŜǊ ǊŜŎƻǊŘǎ όƘŜƭŘ ƻƴ ǎƛǘŜ ŀǘ ǘƘŜ wƛŎŀǊŘƻ ƻŶŎŜ 
ƛƴ hȄŦƻǊŘǎƘƛǊŜύΣ ŀƴŘ ŜƭŜŎǘǊƻƴƛŎ ǊŜŎƻǊŘǎΦ 

9ƭŜŎǘǊƻƴƛŎ ƛƴŦƻǊƳŀǝƻƴ ƛǎ ƘŜƭŘ ƻƴ ƴŜǘǿƻǊƪŜŘ ǎŜǊǾŜǊǎΦ ¢Ƙƛǎ ŀƭƭƻǿǎ ŜŶŎƛŜƴǘ ŀŎŎŜǎǎ ŀƴŘ Ƴŀƛƴǘŀƛƴǎ ƎƻƻŘ 
ǾŜǊǎƛƻƴ ŎƻƴǘǊƻƭΦ ¢ƘŜ Řŀǘŀ ƻƴ ǘƘŜ ǎŜǊǾŜǊǎ ŀǊŜ ƳƛǊǊƻǊŜŘ ǘƻ ŀ ǎŜŎƻƴŘ ǎŜǊǾŜǊ ǎƛǘǳŀǘŜŘ ŀǘ ŀ ŘƛũŜǊŜƴǘ ƭƻŎŀǝƻƴ 
ǘƻ ŜƴǎǳǊŜ Řŀǘŀ ǎŜŎǳǊƛǘȅΣ ǿƛǘƘ ƛƴŎǊŜƳŜƴǘŀƭ ǘŀǇŜ ōŀŎƪǳǇǎ ǇŜǊŦƻǊƳŜŘ ǘƻ Ƴŀƛƴǘŀƛƴ ŎǳǊǊŜƴŎȅΦ ¢ƘŜ Řŀǘŀ ŬƭŜǎ 
όƛƴ ǇŀǊǝŎǳƭŀǊ ǘƘŜ ŎƻƳǇƛƭŀǝƻƴ Řŀǘŀ ŀƴŘ ŎŜƴǘǊŀƭ ŘŀǘŀōŀǎŜύ ŀǊŜ ŀǳǘƻƳŀǝŎŀƭƭȅ ōŀŎƪŜŘ ǳǇ ǿƘŜƴŜǾŜǊ ǘƘŜ 
ŬƭŜǎ ŀǊŜ ŎƘŀƴƎŜŘΦ 

1.3. Inventory Preparation 

1.3.1. Introduction 

CƛƎǳǊŜ мπн ǎƘƻǿǎ ǘƘŜ Ƴŀƛƴ ŜƭŜƳŜƴǘǎ ƻŦ ǘƘŜ b!9L ǎȅǎǘŜƳΣ ŦǊƻƳ ŎƻƭƭŜŎǝƻƴ ƻŦ ǎƻǳǊŎŜ Řŀǘŀ ŦǊƻƳ ¦Y 

ƻǊƎŀƴƛǎŀǝƻƴǎ ǘƘǊƻǳƎƘ ǘƻ ǇǊƻǾƛǎƛƻƴ ƻŦ Řŀǘŀ ǘƻ ƛƴǘŜǊƴŀǝƻƴŀƭ ƻǊƎŀƴƛǎŀǝƻƴǎΦ CǳǊǘƘŜǊ ŘŜǘŀƛƭǎ ƻŦ ǘƘŜǎŜ 

ŜƭŜƳŜƴǘǎ ŀǊŜ ŘƛǎŎǳǎǎŜŘ ƛƴ {ŜŎǝƻƴ мΦоΦп ǘƻ {ŜŎǝƻƴ мΦоΦуΦ  

https://naei.energysecurity.gov.uk/
https://naei.energysecurity.gov.uk/data/data-selector
https://naei.energysecurity.gov.uk/air-pollutants/air-pollutant-emissions-data
https://naei.energysecurity.gov.uk/data/maps
https://naei.energysecurity.gov.uk/emissionsapp/
https://naei.energysecurity.gov.uk/reports?title=&field_categories_target_id=12
https://naei.energysecurity.gov.uk/about-inventory
http://uk-air.defra.gov.uk/
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CƛƎǳǊŜ мπн hǾŜǊǾƛŜǿ ƻŦ ǘƘŜ LƴǾŜƴǘƻǊȅ tǊŜǇŀǊŀǝƻƴ tǊƻŎŜǎǎ 

 

1.3.2. The Annual Cycle of Inventory Compilation 

¢ƘŜ ŀŎǝǾƛǝŜǎ ƻǳǘƭƛƴŜŘ ŀōƻǾŜ ƛƴ CƛƎǳǊŜ мπн ŎƻƳǇǊƛǎŜ ǘƘŜ ŀƴƴǳŀƭ ŎȅŎƭŜ ƻŦ b!9L ŘŜƭƛǾŜǊȅ ŦǊƻƳ Řŀǘŀ 

ŀŎǉǳƛǎƛǝƻƴΣ ƳŜǘƘƻŘ ǎŜƭŜŎǝƻƴ ŀƴŘ ŘŜǾŜƭƻǇƳŜƴǘ ǘƘǊƻǳƎƘ ǘƻ ǊŜǇƻǊǝƴƎΦ 9ŀŎƘ ȅŜŀǊ ǘƘŜ ƭŀǘŜǎǘ Řŀǘŀ ŀǊŜ 

ŀŘŘŜŘ ǘƻ ǘƘŜ b!9L ŀƴŘ ǘƘŜ ǝƳŜ ǎŜǊƛŜǎ ŦǊƻƳ мффл ƛǎ ǳǇŘŀǘŜŘ ǘƻ ǘŀƪŜ ŀŎŎƻǳƴǘ ƻŦ ƛƳǇǊƻǾŜŘ Řŀǘŀ ŀƴŘ ŀƴȅ 

ŀŘǾŀƴŎŜǎ ƛƴ ǘƘŜ ƳŜǘƘƻŘƻƭƻƎȅ ǳǎŜŘ ǘƻ ŜǎǝƳŀǘŜ ǘƘŜ ŜƳƛǎǎƛƻƴǎΦ ¦ǇŘŀǝƴƎ ǘƘŜ ǝƳŜ ǎŜǊƛŜǎΣ ŀƴŘ ƳŀƪƛƴƎ 

ǊŜπŎŀƭŎǳƭŀǝƻƴǎ ǿƘŜǊŜ ƴŜŎŜǎǎŀǊȅΣ ƛǎ ŀƴ ƛƳǇƻǊǘŀƴǘ ǇǊƻŎŜǎǎ ŀǎ ƛǘ ŜƴǎǳǊŜǎ ǘƘŀǘΥ 

¶ ¢ƘŜ Ǉƻǎǘπмффл b!9L ŘŀǘŀǎŜǘκǝƳŜ ǎŜǊƛŜǎ ƛǎ ōŀǎŜŘ ƻƴ ǘƘŜ ƭŀǘŜǎǘ ŀǾŀƛƭŀōƭŜ ŘŀǘŀΣ ǳǎƛƴƎ ǘƘŜ Ƴƻǎǘ 
ǊŜŎŜƴǘ ǊŜǎŜŀǊŎƘΣ ƛƴǾŜƴǘƻǊȅ ƎǳƛŘŀƴŎŜΣ ƳŜǘƘƻŘǎ ŀƴŘ ŜǎǝƳŀǝƻƴ ƳƻŘŜƭǎ ŀǾŀƛƭŀōƭŜ ƛƴ ǘƘŜ ¦YΤ 

¶ ¢ƘŜ b!9L ŜǎǝƳŀǘŜǎ ŦƻǊ ŀ ƎƛǾŜƴ ǎƻǳǊŎŜ ŀǊŜ ŎŀƭŎǳƭŀǘŜŘ ǳǎƛƴƎ ŀ ŎƻƴǎƛǎǘŜƴǘ ŀǇǇǊƻŀŎƘ ŀŎǊƻǎǎ ǘƘŜ 
ǝƳŜ ǎŜǊƛŜǎ ŀƴŘ ǘƘŜ Ŧǳƭƭ ǎŎƻǇŜ ƻŦ ǇƻƭƭǳǘŀƴǘǎΤ 

¶ !ƭƭ ǘƘŜ b!9L Řŀǘŀ ŀǊŜ ǎǳōƧŜŎǘ ǘƻ ŀƴ ŀƴƴǳŀƭ ǊŜǾƛŜǿΣ ŀƴŘ ŬƴŘƛƴƎǎ ƻŦ ŀƭƭ ƛƴǘŜǊƴŀƭ ŀƴŘ ŜȄǘŜǊƴŀƭ 
ǊŜǾƛŜǿǎ ŀƴŘ ŀǳŘƛǘ ǊŜŎƻƳƳŜƴŘŀǝƻƴǎ ŀǊŜ ƛƴǘŜƎǊŀǘŜŘ ƛƴǘƻ ǘƘŜ ƭŀǘŜǎǘ ŘŀǘŀǎŜǘΦ 
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¢Ƙƛǎ ŀƴƴǳŀƭ ŎȅŎƭŜ ƻŦ ŀŎǝǾƛǘȅ ƛǎ ǊŜǇǊŜǎŜƴǘŜŘ ǎŎƘŜƳŀǝŎŀƭƭȅ ƛƴ CƛƎǳǊŜ мπоΦ Lǘ ƛǎ ŘŜǎƛƎƴŜŘ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ 

b!9L Řŀǘŀ ŀǊŜ ŎƻƳǇƛƭŜŘ ŀƴŘ ǊŜǇƻǊǘŜŘ ǘƻ ƳŜŜǘ ŀƭƭ ǉǳŀƭƛǘȅ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀƴŘ ǊŜǇƻǊǝƴƎ ǝƳŜǎŎŀƭŜǎ ƻŦ ǘƘŜ 

¦b9/9Σ ƻǘƘŜǊ ƛƴǘŜǊƴŀǝƻƴŀƭ ŦƻǊǳƳǎ ŀƴŘ ŦƻǊ ¦Y ŀƴŘ 5ŜǾƻƭǾŜŘ DƻǾŜǊƴƳŜƴǘ ǇǳōƭƛŎŀǝƻƴǎ ƻŦ ƛƴǾŜƴǘƻǊȅ 

ŘŀǘŀΦ  

CƛƎǳǊŜ мπо ¢ƘŜ !ƴƴǳŀƭ b!9L /ȅŎƭŜ ƛƴ ǘƘŜ ¦Y 

 

1.3.3. The NAEI Compilation System 

¢ƘŜ ŎƻƳǇƛƭŀǝƻƴ ƻŦ ǘƘŜ b!9L ǊŜǉǳƛǊŜǎ ŀ ǎȅǎǘŜƳŀǝŎ ŀǇǇǊƻŀŎƘ ǘƻ ǘƘŜ ŎƻƭƭŜŎǝƻƴ ŀƴŘ Ŏƻƭƭŀǝƻƴ ƻŦ ǎǘŀǝǎǝŎŀƭ 

ŀƴŘ ǎƻǳǊŎŜ ŜƳƛǎǎƛƻƴ ƳŜŀǎǳǊŜƳŜƴǘ ƛƴŦƻǊƳŀǝƻƴΣ ŀƴŘ ǘƘŜ ǎǳōǎŜǉǳŜƴǘ ŎŀƭŎǳƭŀǝƻƴ ƻŦ ŎƻƳǇǊŜƘŜƴǎƛǾŜΣ 

ŎƻƘŜǊŜƴǘ ŀƴŘ ŎƻƳǇŀǊŀōƭŜ ŀƛǊ ŜƳƛǎǎƛƻƴǎ Řŀǘŀ ǘƻ ŀ ǊŀƴƎŜ ƻŦ ǳǎŜǊǎ ŀǎ ƛƭƭǳǎǘǊŀǘŜŘ ƛƴ CƛƎǳǊŜ мπпΦ  
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CƛƎǳǊŜ мπп {ǳƳƳŀǊȅ ƻŦ b!9L Řŀǘŀ ƅƻǿǎ 

 

¢ƘŜ ŎƻƳǇƛƭŀǝƻƴ ƳŜǘƘƻŘ Ŏŀƴ ōŜ ǎǳƳƳŀǊƛǎŜŘ ŀǎ ŦƻƭƭƻǿǎΥ 

мΦ aŜǘƘƻŘ wŜǾƛŜǿ ŀƴŘ 5ŀǘŀ /ƻƭƭŜŎǝƻƴ π CƛƴŘƛƴƎǎ ŦǊƻƳ ƛƴǾŜƴǘƻǊȅ ǊŜǾƛŜǿǎ ŀƴŘ ǇǊŜǾƛƻǳǎ b!9L 
ŎƻƳǇƛƭŀǝƻƴ ŎȅŎƭŜǎ ŀǊŜ ǊŜǾƛŜǿŜŘΣ ƳŜǘƘƻŘ ƛƳǇǊƻǾŜƳŜƴǘǎ ŀǊŜ ǇƭŀƴƴŜŘ κ ƛƳǇƭŜƳŜƴǘŜŘ ŀƴŘ 
ǘƘŜ ǎƻǳǊŎŜ Řŀǘŀ ǘƘŀǘ ǿƛƭƭ ōŜ ǊŜǉǳƛǊŜŘ ŦƻǊ ŀƭƭ b!9L ƳŜǘƘƻŘǎ ŀǊŜ ǊŜǉǳŜǎǘŜŘΣ ŎƻƭƭŜŎǘŜŘ ŀƴŘ 
ƭƻƎƎŜŘΣ ŦǊƻƳ ŀ ǿƛŘŜ ǾŀǊƛŜǘȅ ƻŦ Řŀǘŀ ǇǊƻǾƛŘŜǊǎΦ 

нΦ wŀǿ 5ŀǘŀ tǊƻŎŜǎǎƛƴƎ π ¢ƘŜ Ǌŀǿ Řŀǘŀ ǊŜŎŜƛǾŜŘ ŦǊƻƳ Řŀǘŀ ǇǊƻǾƛŘŜǊ ƻǊƎŀƴƛǎŀǝƻƴǎ ŀǊŜ 
ǊŜǾƛŜǿŜŘΣ ŀƴŘ ǿƘŜǊŜ ƴŜŎŜǎǎŀǊȅ ŦƻǊƳŀǧŜŘ ŦƻǊ ǳǎŜ ƛƴ ǘƘŜ b!9L ǎȅǎǘŜƳ ƻŦ Řŀǘŀ ǇǊƻŎŜǎǎƛƴƎΦ 
¢Ƙƛǎ Ƴŀȅ ƛƴŎƭǳŘŜ ŎƘŜŎƪƛƴƎ ǘƘŜ ŎƻƳǇƭŜǘŜƴŜǎǎ ŀƴŘ ŀŎŎǳǊŀŎȅ ƻŦ ŘŀǘŀΣ ǊŜǾƛŜǿƛƴƎ ŀǎǎƻŎƛŀǘŜŘ 
v!κv/ ŘƻŎǳƳŜƴǘŀǝƻƴ ŀƴŘ ŬƭƭƛƴƎ Řŀǘŀ ƎŀǇǎ ƛƴ ǘƘŜ ǝƳŜ ǎŜǊƛŜǎ ǳǎƛƴƎ ŀ ǊŀƴƎŜ ƻŦ Ǌƻōǳǎǘ 
ƳŜǘƘƻŘǎΦ 

оΦ LƴǾŜƴǘƻǊȅ /ƻƳǇƛƭŀǝƻƴ π CƻǊƳŀǧŜŘ ƛƴǇǳǘ Řŀǘŀ ŀǊŜ ǳǎŜŘ ƛƴ ŎŀƭŎǳƭŀǝƻƴǎ ǿƛǘƘƛƴ ōŜǎǇƻƪŜ 
ǎǇǊŜŀŘǎƘŜŜǘǎ ŀƴŘ ŎƻŘŜŘ ƳƻŘŜƭǎ ǘƻ ƎŜƴŜǊŀǘŜ ŀƭƭ ǊŜǉǳƛǊŜŘ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎΣ ŀŎǝǾƛǘȅ ŘŀǘŀΣ 
Řŀǘŀ ǊŜŦŜǊŜƴŎŜǎ ŀƴŘ ǊŜŎŀƭŎǳƭŀǝƻƴ ǊŜŦŜǊŜƴŎŜǎ ǘƘŀǘ ŀǊŜ ŀƭƭ ǊŜǉǳƛǊŜŘ ŦƻǊ ǳǎŜ ƛƴ ǘƘŜ b!9L 
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ŘŀǘŀōŀǎŜΦ ¢ƘŜ ƳƻŘŜƭǎ ƛƴŎƭǳŘŜ Ƴŀƴȅ v!κv/ ŦŜŀǘǳǊŜǎ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ ǇǊƻŎŜǎǎŜŘ Řŀǘŀ 
ƳŜŜǘ ǘƘŜ ƛƴǾŜƴǘƻǊȅ Řŀǘŀ ǉǳŀƭƛǘȅ ƻōƧŜŎǝǾŜǎΦ 

пΦ 5ŀǘŀōŀǎŜ tƻǇǳƭŀǝƻƴ π !ƭƭ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎΣ ŀŎǝǾƛǘȅ ŘŀǘŀΣ ǊŜŦŜǊŜƴŎŜǎ ŀƴŘ ǊŜŎŀƭŎǳƭŀǝƻƴ 
ǊŜŦŜǊŜƴŎŜǎ ŀǊŜ ǳǇƭƻŀŘŜŘ ǘƻ ǘƘŜ ŎŜƴǘǊŀƭ b!9L ŘŀǘŀōŀǎŜΣ ŀƴŘ v!κv/ ǊƻǳǝƴŜǎ ŀǊŜ Ǌǳƴ ŀŎǊƻǎǎ 
ǘƘŜ b!9L Řŀǘŀ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ Řŀǘŀ ŀǊŜ ŎƻƳǇƭŜǘŜΣ ƛƴǘŜǊƴŀƭƭȅ ŎƻƴǎƛǎǘŜƴǘ ŀƴŘ ŀŎŎǳǊŀǘŜΦ 

рΦ wŜǇƻǊǝƴƎ 9Ƴƛǎǎƛƻƴǎ 5ŀǘŀǎŜǘǎ π 9Ƴƛǎǎƛƻƴǎ Řŀǘŀ ŀǊŜ ŜȄǘǊŀŎǘŜŘ ŦǊƻƳ ǘƘŜ ŘŀǘŀōŀǎŜ ŀƴŘ 
ŦƻǊƳŀǧŜŘ ǘƻ ƎŜƴŜǊŀǘŜ ŀ ǾŀǊƛŜǘȅ ƻŦ ŘŀǘŀǎŜǘǎ ǳǎŜŘ ŦƻǊ ƴŀǝƻƴŀƭ ƻǊ ƛƴǘŜǊƴŀǝƻƴŀƭ ǊŜǇƻǊǝƴƎ 
ǊŜǉǳƛǊŜƳŜƴǘǎΦ ¢ƘŜǎŜ b!9L ƻǳǘǇǳǘ ŘŀǘŀǎŜǘǎ ǎŜǊǾŜ ŀ ǊŀƴƎŜ ƻŦ ƴŀǝƻƴŀƭ ŀƴŘ ƛƴǘŜǊƴŀǝƻƴŀƭ 
ǊŜǇƻǊǝƴƎ ǊŜǉǳƛǊŜƳŜƴǘǎΣ ŀƴŘ Ƴŀȅ ǾŀǊȅ ƛƴ ǘƘŜƛǊ ƭŜǾŜƭ ƻŦ ŘŜǘŀƛƭΣ ƎŜƻƎǊŀǇƘƛŎŀƭ ŎƻǾŜǊŀƎŜ ŀƴŘ 
ǎǇŀǝŀƭ ǊŜǎƻƭǳǝƻƴΦ  

9ŀŎƘ ƻŦ ǘƘŜǎŜ ǎǘŀƎŜǎ ŀǊŜ ŜȄǇƭŀƛƴŜŘ ƛƴ ƳƻǊŜ ŘŜǘŀƛƭ ƛƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎŜŎǝƻƴǎ ŀƴŘ ǘƘŜ v!κv/ ǇǊƻƎǊŀƳƳŜ 
ǘƘŀǘ ƻǇŜǊŀǘŜǎ ŀŎǊƻǎǎ ǘƘŜ ƛƴǾŜƴǘƻǊȅ ǇǊƻƎǊŀƳƳŜ ƛǎ ŜȄǇƭŀƛƴŜŘ ƛƴ {ŜŎǝƻƴ лΦ !ƊŜǊ ŬƴŀƭƛǎŀǝƻƴΣ ŀƭƭ ŘƛũŜǊŜƴǘ 
ŀǎǇŜŎǘǎ ƻŦ ǘƘŜ ŎƻƳǇƛƭŀǝƻƴ ǇǊƻŎŜǎǎ ŀǊŜ ǊŜǾƛŜǿŜŘ ŦƻǊ ƛƳǇǊƻǾŜƳŜƴǘ ŜΦƎΦ ǉǳŀƭƛǘȅ ƻŦ ǘƘŜ ƛƴǇǳǘ ŘŀǘŀΣ ǘƘŜ 
ŜƳƛǎǎƛƻƴǎ ŎŀƭŎǳƭŀǝƻƴ ƳŜǘƘƻŘǎΣ ǘƘŜ ǘƘƻǊƻǳƎƘƴŜǎǎ ƻŦ ǘƘŜ v!κv/ ŎƘŜŎƪǎΣ ŜŶŎƛŜƴŎȅ ƻŦ Řŀǘŀ ƘŀƴŘƭƛƴƎ ŜǘŎΦ 
!ƭƭ ǊŜǾƛŜǿ ŬƴŘƛƴƎǎ ǘƘŜƴ ŦŜŜŘ ƛƴǘƻ ǎǘŀƎŜ м ƻŦ ǘƘŜ ƴŜȄǘ b!9L ŎȅŎƭŜΦ 

1.3.4. Stage 1: Data Collection 

 

CƛƎǳǊŜ мπр ŘŜǎŎǊƛōŜǎ ǘƘŜ Řŀǘŀ ŎƻƭƭŜŎǝƻƴ ǇǊƻŎŜǎǎ ŦƻǊ ŎƻǊŜ b!9L ŎƻƳǇƛƭŀǝƻƴΦ wŜǉǳŜǎǘǎ ǘƻ Řŀǘŀ ǇǊƻǾƛŘŜǊǎ 
ŀǊŜ ƳŀŘŜ ōȅ ŜπƳŀƛƭΣ ǘŜƭŜǇƘƻƴŜ ŀƴŘ Ǿƛŀ ƛƴǘŜǊƴŜǘπōŀǎŜŘ ǉǳŜǊƛŜǎΦ ¢ƘŜ ǇǊƻŎŜǎǎ ƛǎ ƳŀƴŀƎŜŘ ōȅ ǘƘŜ b!9L 
5ŀǘŀ !Ŏǉǳƛǎƛǝƻƴ aŀƴŀƎŜǊ ǿƘƻ ŦƻƭƭƻǿǎπǳǇ ƻƴ ǘƘŜ ƛƴƛǝŀƭ Řŀǘŀ ǊŜǉǳŜǎǘǎΣ ƪŜŜǇǎ ŀ ŘŜǘŀƛƭŜŘ ǊŜŎƻǊŘ ƻŦ ŀƭƭ 
Řŀǘŀ ǊŜŎŜƛǾŜŘ ŀƴŘ ŜƴǎǳǊŜǎ ƛƴƛǝŀƭ v/ ƻŦ Řŀǘŀ ōȅ ǎŜŎǘƻǊ ƻǊ Ǉƻƭƭǳǘŀƴǘ ŜȄǇŜǊǘǎΦ ¢ƘŜ ǇǊƛƳŀǊȅ ǘƻƻƭ ǳǎŜŘ ǘƻ 
ƳƻƴƛǘƻǊ ǊŜǉǳŜǎǘǎ ŦƻǊΣ ŀƴŘ ŎƻƭƭŜŎǝƻƴ ƻŦ Řŀǘŀ ƛǎ ŀ /ƻƴǘŀŎǘǎ 5ŀǘŀōŀǎŜΣ ǿƘƛŎƘ ƘƻƭŘǎ ŎƻƴǘŀŎǘ ŘŜǘŀƛƭǎ ƻŦ ŀƭƭ 
Řŀǘŀ ǇǊƻǾƛŘŜǊǎΣ ŀƴŘ ǊŜŦŜǊŜƴŎŜǎ ǘƻ ǘƘŜ Řŀǘŀ ǇǊƻǾƛŘŜŘ ƛƴ ǘƘŜ ǇŀǎǘΦ !ƭƭ Řŀǘŀ ǊŜǉǳŜǎǘǎ ŀƴŘ ŘŜǘŀƛƭǎ ƻŦ 
ƛƴŎƻƳƛƴƎ Řŀǘŀ ŀǊŜ ƭƻƎƎŜŘ ŀƴŘ ǘǊŀŎƪŜŘ ǘƘǊƻǳƎƘ ǘƘŜ ŘŀǘŀōŀǎŜΦ !ƭƭ ƛƴŎƻƳƛƴƎ Řŀǘŀ όŀƴŘ ŀƭƭ ƻǳǘƎƻƛƴƎ Řŀǘŀύ 
ŀǊŜ ƎƛǾŜƴ ŀ ǳƴƛǉǳŜ ǊŜŦŜǊŜƴŎŜ ƴǳƳōŜǊ ǘƻ ŀƭƭƻǿ ŜũŜŎǝǾŜ Řŀǘŀ ǘǊŀŎƪƛƴƎΦ 
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CƛƎǳǊŜ мπр 5ŀǘŀ ŎƻƭƭŜŎǝƻƴ ŦƻǊ ŎƻǊŜ b!9L ŎƻƳǇƛƭŀǝƻƴ 

 

! ǿƛŘŜ ǾŀǊƛŜǘȅ ƻŦ ƻǊƎŀƴƛǎŀǝƻƴǎ ǇǊƻǾƛŘŜ Řŀǘŀ ǘƘŀǘ ƛǎ ŜǎǎŜƴǝŀƭ ŦƻǊ ǘƘŜ b!9LΣ ǘƻ ŘŜƭƛǾŜǊ ŎƻƳǇƭŜǘŜΣ ŀŎŎǳǊŀǘŜ 
ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎΦ aǳŎƘ ƻŦ ǘƘŜ Řŀǘŀ ƛǎ ŀǾŀƛƭŀōƭŜ ŦǊƻƳ ǎǘŀǝǎǝŎŀƭ ŀƎŜƴŎƛŜǎ ƻǊ ŦǊƻƳ DƻǾŜǊƴƳŜƴǘ 
5ŜǇŀǊǘƳŜƴǘǎ ŀƴŘ ŀƎŜƴŎƛŜǎΦ hǘƘŜǊ ŜǎǎŜƴǝŀƭ Řŀǘŀ ƛǎ ǇǊƻǾƛŘŜŘ ǾƻƭǳƴǘŀǊƛƭȅ ōȅ ǇǊƛǾŀǘŜ ŎƻƳǇŀƴƛŜǎ ŀƴŘ ǘǊŀŘŜ 
ŀǎǎƻŎƛŀǝƻƴǎΦ {ŜŎǳǊŜ Řŀǘŀ ǇǊƻǾƛǎƛƻƴ ƛǎ ŀƛŘŜŘ ōȅ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ǎǘǊƻƴƎ ǿƻǊƪƛƴƎ ǊŜƭŀǝƻƴǎƘƛǇǎ ǿƛǘƘ 
ǘƘŜǎŜ Řŀǘŀ ǇǊƻǾƛŘŜǊǎ ŀƴŘ ŀ ǇǊƻƎǊŀƳƳŜ ƻŦ ǎǘŀƪŜƘƻƭŘŜǊ Ŏƻƴǎǳƭǘŀǝƻƴ ǘƻ ŜƴŀōƭŜ ǘƘŜ LƴǾŜƴǘƻǊȅ !ƎŜƴŎȅ ǘƻ 
ŀŘŘǊŜǎǎ ŀƴȅ ŜƳŜǊƎƛƴƎ Řŀǘŀ ǊŜǉǳƛǊŜƳŜƴǘǎΣ ŦƻǊ ŜȄŀƳǇƭŜ ŦƻǊ ŀƴȅ ƴŜǿ ŜƳƛǎǎƛƻƴ ǎƻǳǊŎŜǎ ŜǾƛŘŜƴǘ ƛƴ ǘƘŜ ¦YΦ 

 

CƻǊ ƛƴǎǘŀƭƭŀǝƻƴǎ ǘƘŀǘ ǊŜǇƻǊǘ ǘƘŜƛǊ ŜƳƛǎǎƛƻƴǎ ǳƴŘŜǊ ¦Y 9¢{Σ ǘƘŜǊŜ ƛǎ ŀ ǎǘŀǘǳǘƻǊȅ ōŀǎƛǎ16 ŦƻǊ ǘƘŜ ǊŜǇƻǊǝƴƎ 
ƻŦ ƛƴŦƻǊƳŀǝƻƴ ŦƻǊ ǘƘŜ ǇǳǊǇƻǎŜ ƻŦ ǇǊŜǇŀǊƛƴƎ ŀƴŘ ǇǳōƭƛǎƘƛƴƎ ƴŀǝƻƴŀƭ ŜƴŜǊƎȅ ŀƴŘ ŜƳƛǎǎƛƻƴǎ ǎǘŀǝǎǝŎǎΣ 
ƛƴŎƭǳŘƛƴƎ ǘƘŜ ƴŀǝƻƴŀƭ ƛƴǾŜƴǘƻǊȅΤ Řŀǘŀ ŦǊƻƳ ǘƘŜ ¦Y 9¢{ ŀǊŜ ǘƘŜǊŜŦƻǊŜ ǳǎŜŘ ǘƻ ƛƴŦƻǊƳ ǘƘŜ ŀŎǝǾƛǘȅ Řŀǘŀ 
ŦƻǊ Ƴŀƴȅ ƘƛƎƘπŜƳƛǩƴƎ ŜƳƛǎǎƛƻƴ ǎƻǳǊŎŜǎ ƛƴ ǘƘŜ b!9LΦ !ǎƛŘŜ ŦǊƻƳ ǘƘƛǎΣ ǘƘŜǊŜ ƛǎ ŎǳǊǊŜƴǘƭȅ ƴƻ ƻōƭƛƎŀǝƻƴ 
ŦƻǊ ƻǊƎŀƴƛǎŀǝƻƴǎ ǘƻ ǇǊƻǾƛŘŜ Řŀǘŀ ǇŜǊǝƴŜƴǘ ǎǇŜŎƛŬŎŀƭƭȅ ǘƻ ǘƘŜ !ƛǊ tƻƭƭǳǘŀƴǘ LƴǾŜƴǘƻǊƛŜǎΦ IƻǿŜǾŜǊΣ ǘƘŜ 
ƪŜȅ Řŀǘŀ ǇǊƻǾƛŘŜǊǎ ǘƻ ǘƘŜ b!9L ŀǊŜ ŜƴŎƻǳǊŀƎŜŘ ǘƻ ǳƴŘŜǊǘŀƪŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŎƻƳƳƛǘƳŜƴǘǎ ǊŜƭŀǝƴƎ ǘƻ 
Řŀǘŀ ǉǳŀƭƛǘȅΣ Řŀǘŀ ŦƻǊƳŀǘǎΣ ǝƳŜƭƛƴŜǎǎ ƻŦ ǇǊƻǾƛǎƛƻƴ ŀƴŘ Řŀǘŀ ǎŜŎǳǊƛǘȅΥ 

¶ Delivery of source data in an appropriate format and in time for NAEI compilation; 

¶ Undertake and provide an assessment of their data acquisition and processing and 
reporting systems; 

¶ Application and documentation of QA/QC processes; 

¶ Identification of any organisational or legal requirements and resources to meet 
more stringent data requirements, notably the security of data provision in the 
future; 

¶ Communication with Defra or DESNZ, the Inventory Agency and their 
peers/members to help to disseminate information. 

 
16 See The Greenhouse Gas Emissions Trading Scheme Order 2020, available at: https://www.legislation.gov.uk/uksi/2020/1265/contents  

Raw Data

E-mail TelephoneInternet

> 80 organisations

> 100 MB data

> 150 datasets

Contacts
database

Issue Data Requests

Provision of Data



  
UK IIR 2025 Submission  Introduction 

Ricardo  75 

 

9ƴŜǊƎȅ ǎǘŀǝǎǝŎǎ ǊŜǉǳƛǊŜŘ ŦƻǊ ŎƻƳǇƛƭŀǝƻƴ ƻŦ ǘƘŜ b!9L ŀǊŜ ƻōǘŀƛƴŜŘ ŦǊƻƳ ǘƘŜ 5ƛƎŜǎǘ ƻŦ ¦Y 9ƴŜǊƎȅ 
{ǘŀǝǎǝŎǎ ό5¦Y9{ύΣ ǿƘƛŎƘ ƛǎ ŎƻƳǇƛƭŜŘ ŀƴŘ ǇǳōƭƛǎƘŜŘ ŀƴƴǳŀƭƭȅ ōȅ ŀ ǘŜŀƳ ƻŦ ŜƴŜǊƎȅ ǎǘŀǝǎǝŎƛŀƴǎ ǿƛǘƘƛƴ 
59{b½Φ 

LƴŦƻǊƳŀǝƻƴ ƻƴ ƛƴŘǳǎǘǊƛŀƭ ǇǊƻŎŜǎǎŜǎ ƛǎ ǇǊƻǾƛŘŜŘ ŜƛǘƘŜǊ ŘƛǊŜŎǘƭȅ ǘƻ ǘƘŜ LƴǾŜƴǘƻǊȅ !ƎŜƴŎȅ ōȅ ǘƘŜ ƛƴŘƛǾƛŘǳŀƭ 
Ǉƭŀƴǘ ƻǇŜǊŀǘƻǊǎ ƻǊ ŦǊƻƳΥ 

¶ The Environment Agency's Pollution Inventory (PI) for England; 

¶ bŀǘǳǊŀƭ wŜǎƻǳǊŎŜǎ ²ŀƭŜǎΩǎ ²ŜƭǎƘ 9Ƴƛǎǎƛƻƴǎ LƴǾŜƴǘƻǊȅ ό²9LύΤ 

¶ ¢ƘŜ {ŎƻǘǘƛǎƘ 9ƴǾƛǊƻƴƳŜƴǘ tǊƻǘŜŎǘƛƻƴ !ƎŜƴŎȅΩǎ {ŎƻǘǘƛǎƘ tƻƭƭǳǘŀƴǘ wŜƭŜŀǎŜ LƴǾŜƴǘƻǊȅ 
(SPRI); 

¶ The Northern Ireland Environment Agency Pollution Inventory (NIPI);  

¶ The Offshore Petroleum Regulator for Environment and Decommissioning (OPRED) 
Environmental and Emissions Monitoring System (EEMS); and 

¶ UK Emissions Trading System (UK ETS) data are provided by DESNZ. 

wŜǇƻǊǝƴƎ ǘƻ ǘƘŜǎŜ ¦Y ƛƴǾŜƴǘƻǊƛŜǎ ŦƻǊ ǘƘŜ ǇǳǊǇƻǎŜǎ ƻŦ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǊŜƎǳƭŀǝƻƴ ƛǎ ŀ ǎǘŀǘǳǘƻǊȅ 
ǊŜǉǳƛǊŜƳŜƴǘ ŦƻǊ ƛƴŘǳǎǘǊƛŜǎ ŎƻǾŜǊŜŘ ōȅ ǘƘŜ LƴŘǳǎǘǊƛŀƭ 9Ƴƛǎǎƛƻƴǎ 5ƛǊŜŎǝǾŜ όL95ύ ŀƴŘ ǘƘŜ ¦Y 
9ƴǾƛǊƻƴƳŜƴǘŀƭ tŜǊƳƛǩƴƎ wŜƎǳƭŀǝƻƴǎ ό9twύ ǘƘŀǘ ǘǊŀƴǎǇƻǎŜǎ ǘƘƛǎΦ ¢ƘŜ Řŀǘŀ ŦǊƻƳ ǘƘŜǎŜ ƛƴǾŜƴǘƻǊȅ 
ǎƻǳǊŎŜǎ ƛǎ ŀƭǎƻ ǳǎŜŘ ǘƻ ǉǳŀƭƛǘȅ ŎƘŜŎƪ Řŀǘŀ ǇǊƻǾƛŘŜŘ ǾƻƭǳƴǘŀǊƛƭȅ ōȅ ŎƻƳǇŀƴƛŜǎ ŘƛǊŜŎǘƭȅ ǘƻ ǘƘŜ LƴǾŜƴǘƻǊȅ 
!ƎŜƴŎȅΦ 

hǘƘŜǊ DƻǾŜǊƴƳŜƴǘ 5ŜǇŀǊǘƳŜƴǘǎ ŀƴŘ ŀƎŜƴŎƛŜǎ ǇǊƻǾƛŘŜ ŜǎǎŜƴǝŀƭ ƛƴǇǳǘǎ ǊŀƴƎƛƴƎ ŦǊƻƳ ŀƴƴǳŀƭ ǎǘŀǝǎǝŎǎ 
ǘƻ ǇŜǊƛƻŘƛŎ ǊŜǎŜŀǊŎƘ ŀƴŘ ŀƴŀƭȅǎƛǎΣ ƛƴŎƭǳŘƛƴƎΥ 

¶ DfT provides annual transport statistics for different modes of transport; 

¶ The Ministry of Housing, Communities and Local Government provides housing 
statistics; 

¶ Defra provides waste management annual statistics; 

¶ ONS provides economic activity data. 

hǘƘŜǊ ƪŜȅ Řŀǘŀ ǇǊƻǾƛŘŜǊǎ ƻǊ ƛƴǾŜƴǘƻǊȅ ŎƻƳǇƛƭŜǊǎ ǘƘŀǘ ŦŜŜŘ ƛƴǘƻ ǘƘŜ b!9L ƛƴŎƭǳŘŜΥ 

¶ ADAS compiles the inventory for agricultural emissions using agricultural statistics 
from Defra and the Northern Ireland Department of Agriculture Environment and 
Rural Affairs (DAERA). 

¶ The UK Centre of Ecology and Hydrology (UKCEH) compiles NH3 emission estimates 
for sources in the natural and waste sectors and provides information for mapping 
NH3 emissions. 

¢ǊŀŘŜ ŀǎǎƻŎƛŀǝƻƴǎΣ ǎǘŀǝǎǝŎŀƭ ŀƎŜƴŎƛŜǎ ŀƴŘ ƛƴŘƛǾƛŘǳŀƭ ŎƻƳǇŀƴƛŜǎ ǎǳŎƘ ŀǎΣ ōǳǘ ƴƻǘ ƭƛƳƛǘŜŘ ǘƻΥ 

¶ Tata Steel and British Steel; 

¶ Fuels Industry UK; 

¶ Iron and Steel Statistics Bureau (ISSB); 

¶ Mineral Products Association (MPA); 

¶ Civil Aviation Authority (CAA); 

¶ British Geological Survey (BGS); 
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¶ British Aerosols Manufacturing Association (BAMA). 

¢ƘŜ b!9L ƛǎ ŀƭǎƻ ǎǳōƧŜŎǘ ǘƻ ŀ Ŏƻƴǝƴǳƻǳǎ ƛƳǇǊƻǾŜƳŜƴǘ ǇǊƻƎǊŀƳƳŜ ǘƻ ƛƴŎƻǊǇƻǊŀǘŜ ǘƘŜ ƭŀǘŜǎǘ ŀǾŀƛƭŀōƭŜ 

ŜǾƛŘŜƴŎŜΦ CƻǊ ŜȄŀƳǇƭŜΣ ŀƴ ƛƳǇǊƻǾŜƳŜƴǘ ǘƻ ǘƘŜ ŘƻƳŜǎǝŎ ŎƻƳōǳǎǝƻƴ ƳƻŘŜƭ ǘƻ ƛƴǘŜƎǊŀǘŜ ǊŜǎŜŀǊŎƘ 

ό5ŜŦǊŀ ōǳǊƴƛƴƎ ǎǳǊǾŜȅǎΣ 5ŜŦǊŀ нлнлΤ 5ŜŦǊŀΣ нлнрύ ŎŀǊǊƛŜŘ ƻǳǘ ƻƴ ǎƻƭƛŘ ŦǳŜƭ ōǳǊƴƛƴƎ ƛƴ ǘƘŜ ǊŜǎƛŘŜƴǝŀƭ 

ǎŜŎǘƻǊ ƛƴ ǘƘŜ ¦YΣ ƛƳǇǊƻǾƛƴƎ ǘƘŜ ŀŎŎǳǊŀŎȅ ƻŦ ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ƻŦ ƪŜȅ Ǉƻƭƭǳǘŀƴǘǎ όƴƻǘŀōƭȅ taнΦрύ ŦǊƻƳ 

ǘƘƛǎ ǎƻǳǊŎŜΣ Ƙŀǎ ōŜŜƴ ƛƳǇƭŜƳŜƴǘŜŘ ƛƴ ǘƘƛǎ ǎǳōƳƛǎǎƛƻƴ όǎŜŜ ǎŜŎǝƻƴ оΦпΦр ŦƻǊ ŦǳǊǘƘŜǊ ŘŜǘŀƛƭǎύΦ  

1.3.5. Stage 2: Raw Data Processing 

¢ƘŜ Řŀǘŀ ǊŜŎŜƛǾŜŘ ŦǊƻƳ ǘƘŜ Řŀǘŀ ǇǊƻǾƛŘŜǊǎ ŀǊŜ ǎǘƻǊŜŘ ƛƴ ŀ ŬƭŜ ǎǘǊǳŎǘǳǊŜ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ǇǊƻǾƛŘŜǊΦ !ƭƭ 
Řŀǘŀ ƛǎ ǘǊŀŎŜŀōƭŜ ōŀŎƪ ǘƻ ǘƘŜ ƻǊƛƎƛƴŀƭ ǎƻǳǊŎŜ Ǿƛŀ ǘƘŜ /ƻƴǘŀŎǘǎ 5ŀǘŀōŀǎŜ 

¢ƘŜ ƳŀƧƻǊƛǘȅ ƻŦ Řŀǘŀ ǊŜŎŜƛǾŜŘ ƛǎ ǳǎŜŘ ŘƛǊŜŎǘƭȅ ƛƴ ǘƘŜ ŎƻƳǇƛƭŀǝƻƴ ǎǇǊŜŀŘǎƘŜŜǘǎ ό{ǘŀƎŜ о ōŜƭƻǿύΦ 
IƻǿŜǾŜǊΣ ŦƻǊ ǎƻƳŜ ŘŀǘŀǎŜǘǎ ŦǳǊǘƘŜǊ ǇǊƻŎŜǎǎƛƴƎ ƛǎ ǊŜǉǳƛǊŜŘ ōŜŦƻǊŜ ƛǘ ƛǎ ǇƻǎǎƛōƭŜ ǘƻ ǳǎŜ ƛƴ {ǘŀƎŜ оΦ CƻǊ 
ŜȄŀƳǇƭŜΣ ŜȄǘŜƴǎƛǾŜ Řŀǘŀ ǇǊŜπǇǊƻŎŜǎǎƛƴƎ ƛǎ ŎƻƴŘǳŎǘŜŘ ǘƻ ŎƻƴǾŜǊǘ ƛƴǎǘŀƭƭŀǝƻƴπƭŜǾŜƭ ŜƴŜǊƎȅ ŀƴŘκƻǊ 
ŜƳƛǎǎƛƻƴǎ Řŀǘŀ ŦǊƻƳ ǘƘŜ ¦Y 9¢{Σ tLΣ ²9LΣ {twL ŀƴŘ bLtL ƛƴǘƻ Řŀǘŀ ǘƘŀǘ ŀǊŜ ƛƴ ǘƘŜ ŎƻǊǊŜŎǘ ǳƴƛǘǎ ŀƴŘ ŦƻǊƳŀǘ 
ŦƻǊ ǳǎŜ ǿƛǘƘƛƴ ǘƘŜ b!9L ƳƻŘŜƭ ǎǳƛǘŜΦ 

¢ƘŜ Řŀǘŀ ŎƘŜŎƪƛƴƎΣ ŀƴŘ v!κv/ ǇǊƻŎŜŘǳǊŜǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘƛǎ ǎǘŀƎŜ ƻŦ ǘƘŜ ǿƻǊƪ ŀǊŜ ŘŜǘŀƛƭŜŘ ƛƴ 
{ŜŎǝƻƴ лΦ 

1.3.6. Stage 3: Inventory Compilation 

wŀǿ Řŀǘŀ ŀǊŜ ŎƻƳǇƛƭŜŘ ƛƴǘƻ ŀ ǎŜǊƛŜǎ ƻŦ Řŀǘŀ ǇǊƻŎŜǎǎƛƴƎ ǎǇǊŜŀŘǎƘŜŜǘǎ ŀƴŘ ŎƻŘŜŘ ƳƻŘŜƭǎΦ ¢ƘŜǎŜ ƳƻŘŜƭǎ 
ŀǊŜ ǳǎŜŘ ǘƻ ǇŜǊŦƻǊƳ ǘƘŜ ōŜǎǇƻƪŜ ŎŀƭŎǳƭŀǝƻƴǎΣ ŀƴŀƭȅǎƛǎ ŀƴŘ Řŀǘŀ ƳŀƴƛǇǳƭŀǝƻƴǎ ƴŜŎŜǎǎŀǊȅ ǘƻ ŎƻƳǇƛƭŜ 
ŀǇǇǊƻǇǊƛŀǘŜ ŀƴŘ ŎƻƴǎƛǎǘŜƴǘ ŎƻƳǇƻƴŜƴǘ ǎǘŀǝǎǝŎǎ ƻǊ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŦƻǊ ǳǎŜ ƛƴ ǘƘŜ b!9L ŜƳƛǎǎƛƻƴǎ 
ŘŀǘŀōŀǎŜΦ ¢ƘŜ ƳƻŘŜƭǎ ŀƭǎƻ ǊŜŎƻǊŘ ǘƘŜ ǎƻǳǊŎŜ ƻŦ ŀƴȅ ƻǊƛƎƛƴŀǝƴƎ Řŀǘŀ ŀƴŘ ǘƘŜ ŀǎǎǳƳǇǝƻƴǎ ŀƴŘ 
ŎŀƭŎǳƭŀǝƻƴǎ ŎƻƴŘǳŎǘŜŘ ǘƻ ŎǊŜŀǘŜ ǘƘŜ Řŀǘŀ ƴŜŎŜǎǎŀǊȅ ŦƻǊ ǘƘŜ ŜƳƛǎǎƛƻƴǎ ŘŀǘŀōŀǎŜΦ ¢ƘŜǊŜ ŀǊŜ ǘƘƻǊƻǳƎƘ 
ŎƘŜŎƪǎ ƻƴ ǘƘŜ ŎƻƳǇƛƭŀǝƻƴ ƳƻŘŜƭǎ ŀǎ ŘŜǘŀƛƭŜŘ ƛƴ {ŜŎǝƻƴ лΦ !ƭƭ ǇǊƻŎŜǎǎŜŘ Řŀǘŀ ŀǊŜ ǳƭǝƳŀǘŜƭȅ ǘǊŀƴǎŦŜǊǊŜŘ 
ƛƴǘƻ ǘƘŜ ŎŜƴǘǊŀƭ b!9L ŘŀǘŀōŀǎŜΦ 

1.3.7. Stage 4: Database Population 

! ŎƻǊŜ aŀǊƛŀ5. ŘŀǘŀōŀǎŜ ƛǎ ƳŀƛƴǘŀƛƴŜŘ ŎƻƴǘŀƛƴƛƴƎ ŀƭƭ ǘƘŜ ŀŎǝǾƛǘȅ Řŀǘŀ ŀƴŘ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎΦ !ƴƴǳŀƭƭȅΣ 
ǘƘƛǎ ŎƻǊŜ ŘŀǘŀōŀǎŜ ƛǎ ǳǇŘŀǘŜŘ ǿƛǘƘ ŀŎǝǾƛǘȅ Řŀǘŀ ŦƻǊ ǘƘŜ ƭŀǘŜǎǘ ȅŜŀǊ ŀƴŘ ǿƛǘƘ ǊŜǾƛǎŜŘ Řŀǘŀ ŦƻǊ ŜŀǊƭƛŜǊ 
ȅŜŀǊǎΣ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎΣ ŀƴŘ ƳŜǘƘƻŘǎΦ ¢ƘŜ ǘǊŀƴǎŦŜǊ ƻŦ Řŀǘŀ ǘƻ ǘƘŜ ŘŀǘŀōŀǎŜ ŦǊƻƳ ǘƘŜ ŎƻƳǇƛƭŀǝƻƴ 
ǎǇǊŜŀŘǎƘŜŜǘǎ ƛǎ ŀǳǘƻƳŀǘŜŘ Ǿƛŀ ŀ aƛŎǊƻǎƻƊ !ŎŎŜǎǎ ŦǊƻƴǘπŜƴŘ ǘƻ ƛƴŎǊŜŀǎŜ ŜŶŎƛŜƴŎȅ ŀƴŘ ǊŜŘǳŎŜ ǘƘŜ 
Ǉƻǎǎƛōƛƭƛǘȅ ƻŦ ƘǳƳŀƴ ŜǊǊƻǊΦ  

¢ƘŜ ŎƻǊŜ ŘŀǘŀōŀǎŜ ǎȅǎǘŜƳ ŎŀƭŎǳƭŀǘŜǎ ŀƭƭ ǘƘŜ ŜƳƛǎǎƛƻƴǎ ŦƻǊ ŀƭƭ ǘƘŜ ǎŜŎǘƻǊǎ ǊŜǉǳƛǊŜŘ ōȅ ǘƘŜ b!9L ŀƴŘ 
ƎǊŜŜƴƘƻǳǎŜ Ǝŀǎ ƛƴǾŜƴǘƻǊȅ όDIDLύ ǘƻ ŜƴǎǳǊŜ ŎƻƴǎƛǎǘŜƴŎȅΦ 

!ƭƭ ŀŎǝǾƛǘȅ Řŀǘŀ ŀƴŘ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ƛƴ ǘƘŜ ŘŀǘŀōŀǎŜ ŀǊŜ ǊŜŦŜǊŜƴŎŜŘ ǿƛǘƘ Řŀǘŀ ƻǊƛƎƛƴΣ ŀ ǘŜȄǘ 
ǊŜŦŜǊŜƴŎŜκŘŜǎŎǊƛǇǝƻƴ ŀƴŘ ǘƘŜ ƭƛǘŜǊŀǘǳǊŜ ǊŜŦŜǊŜƴŎŜΦ  

hƴŎŜ ǇƻǇǳƭŀǘŜŘ ǘƘŜǊŜ ŀǊŜ ƴǳƳŜǊƻǳǎ ŎƘŜŎƪǎ ƻƴ ǘƘŜ Řŀǘŀ ƘŜƭŘ ƛƴ ǘƘŜ ŘŀǘŀōŀǎŜ ōŜŦƻǊŜ ǳǎŜΦ ¢ƘŜǎŜ ŎƘŜŎƪǎ 
ŀǊŜ ŘŜǘŀƛƭŜŘ ƛƴ {ŜŎǝƻƴ лΦ 

1.3.8. Stage 5: Reporting Emissions Data 

¢ƘŜǊŜ ŀǊŜ ƴǳƳŜǊƻǳǎ ǉǳŜǊƛŜǎ ƛƴ ǘƘŜ ŘŀǘŀōŀǎŜ ǘƻ ŀƭƭƻǿ ǘƘŜ Řŀǘŀ ǘƻ ōŜ ƻǳǘǇǳǘ ƛƴ ŀ ǾŀǊƛŜǘȅ ƻŦ ŘƛũŜǊŜƴǘ 
ŦƻǊƳŀǘǎΦ 5ŀǘŀōŀǎŜ ŦƻǊƳǎ ŀƭƭƻǿ Řŀǘŀ ƻǳǘǇǳǘ ƘŀƴŘƭƛƴƎ ǘƻ ōŜ ŎƻƴŘǳŎǘŜŘ ƳƻǊŜ ŜŶŎƛŜƴǘƭȅ ŀƴŘ ŎƻƴǎƛǎǘŜƴǘƭȅΦ 

CƻǊ ǘƘŜ /[w¢!t ŀƴŘ b9/w ǎǳōƳƛǎǎƛƻƴǎΣ Řŀǘŀ ŦƻǊ ǘƘŜ ǊŜƭŜǾŀƴǘ Ǉƻƭƭǳǘŀƴǘǎ ŀƴŘ ȅŜŀǊǎ ŀǊŜ ŜȄǘǊŀŎǘŜŘ ŦǊƻƳ 
ǘƘŜ ŘŀǘŀōŀǎŜ ƛƴ bCw ŦƻǊƳŀǘΣ ǿƛǘƘ ǇƻǎǘπǇǊƻŎŜǎǎƛƴƎ ǘƘŜƴ ŎƻƴŘǳŎǘŜŘ ƛƴ ŀ ǎǇǊŜŀŘǎƘŜŜǘ ǿƘƛŎƘ ƛǎ ǎŜǘπǳǇ ǘƻ 
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ŜƴŀōƭŜ ŀǳǘƻƳŀǘŜŘ ǇƻǇǳƭŀǝƻƴ ƻŦ ǊŜǇƻǊǝƴƎ ŦƻǊƳǎΦ ¢ƘŜ bCw ǊŜǇƻǊǝƴƎ ǘŜƳǇƭŀǘŜǎ ŀǊŜ ǘƘŜƴ ǇƻǇǳƭŀǘŜŘ 
ŀǳǘƻƳŀǝŎŀƭƭȅΣ ŀƴŘ Ƴŀƴǳŀƭ ŀƳŜƴŘƳŜƴǘǎ ǘƻ ǎǇŜŎƛŬŎ ǎŜŎǝƻƴǎ ŜΦƎΦ ŀŘƧǳǎǘƳŜƴǘǎ ŀǊŜ ŎŀǊǊƛŜŘ ƻǳǘ ōŜŦƻǊŜ 
ǘƘŜ Řŀǘŀ ŀǊŜ ǘƘƻǊƻǳƎƘƭȅ ŎƘŜŎƪŜŘ ŀƴŘ ǎǳōƳƛǧŜŘΦ 

1.4.  Methods and Data Sources 

¢ƘŜ b!9L ό!vtL ς !ƛǊ vǳŀƭƛǘȅ tƻƭƭǳǘŀƴǘ LƴǾŜƴǘƻǊȅ ŀƴŘ DIDLύ ƛǎ ŎƻƳǇƛƭŜŘ ŀŎŎƻǊŘƛƴƎ ǘƻ ƛƴǘŜǊƴŀǝƻƴŀƭ ƎƻƻŘ 
ǇǊŀŎǝŎŜ ƎǳƛŘŀƴŎŜ ŦƻǊ ƴŀǝƻƴŀƭ ƛƴǾŜƴǘƻǊƛŜǎΤ ŦƻǊ ŀƛǊ ǉǳŀƭƛǘȅ Ǉƻƭƭǳǘŀƴǘ ƛƴǾŜƴǘƻǊƛŜǎ ǘƘŜ ƛƴǾŜƴǘƻǊȅ 
ƳŜǘƘƻŘƻƭƻƎƛŎŀƭ ƎǳƛŘŀƴŎŜ ƛǎ ǘƘŜ нлно 9a9tκ99! !ƛǊ tƻƭƭǳǘŀƴǘ 9Ƴƛǎǎƛƻƴ LƴǾŜƴǘƻǊȅ DǳƛŘŜōƻƻƪ17Φ !ǎ 
ǊŜŎƻƳƳŜƴŘŜŘ ōȅ ǘƘŜ 99!Σ ǿŜ ƘŀǾŜ ǳǎŜŘ ǘƘŜ нлно ƎǳƛŘŜōƻƻƪ ǿƘŜǊŜ ǇƻǎǎƛōƭŜ ŀƴŘ ŀǇǇǊƻǇǊƛŀǘŜ ŦƻǊ ¦Y 
ŎƛǊŎǳƳǎǘŀƴŎŜǎ ŦƻǊ ǘƘŜ нлнр ǎǳōƳƛǎǎƛƻƴΦ CƻǊ DǊŜŜƴƘƻǳǎŜ Dŀǎ ƛƴǾŜƴǘƻǊƛŜǎΣ ǘƘŜ ƭŀǘŜǎǘ ƳŀƴŘŀǘƻǊȅ 
ƎǳƛŘŀƴŎŜ ƛǎ ǘƘŜ нллс LƴǘŜǊƎƻǾŜǊƴƳŜƴǘŀƭ tŀƴŜƭ ƻƴ /ƭƛƳŀǘŜ /ƘŀƴƎŜ όLt//ύ DǳƛŘŜƭƛƴŜǎ ŦƻǊ bŀǝƻƴŀƭ 
DǊŜŜƴƘƻǳǎŜ Dŀǎ LƴǾŜƴǘƻǊƛŜǎ18Φ Lƴ ŀ ƴǳƳōŜǊ ƻŦ ŎŀǎŜǎΣ ǘƘŜ b!9L ƛǎ ǎǳǇǇƭŜƳŜƴǘŜŘ ǿƛǘƘ ƎǳƛŘŀƴŎŜ ŦǊƻƳ 
ǘƘŜ нлмф wŜŬƴŜƳŜƴǘ ǘƻ ǘƘŜ нллс Lt// DǳƛŘŜƭƛƴŜǎΦ19  

9ŀŎƘ ȅŜŀǊΣ ǘƘŜ b!9L ƛǎ ǳǇŘŀǘŜŘ ǘƻ ƛƴŎƭǳŘŜ ǘƘŜ ƭŀǘŜǎǘ Řŀǘŀ ŀǾŀƛƭŀōƭŜ ŀƴŘ ŀƴȅ ƴŜǿ ǊŜǎŜŀǊŎƘ ǘƻ ƛƳǇǊƻǾŜ 
ǘƘŜ ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǝƻƴ ƳŜǘƘƻŘǎΦ LƳǇǊƻǾŜƳŜƴǘǎ ǘƻ ǘƘŜ b!9L ƳŜǘƘƻŘƻƭƻƎȅ ŀǊŜ ƳŀŘŜ ŀƴŘ ōŀŎƪŘŀǘŜŘ 
ǘƻ мффл ǘƻ ŜƴǎǳǊŜ ŀ ŎƻƴǎƛǎǘŜƴǘ ǝƳŜ ǎŜǊƛŜǎ ŦƻǊ ŜƳƛǎǎƛƻƴǎ ǊŜǇƻǊǝƴƎΦ 9Ƴƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ƛƴ ȅŜŀǊǎ ǇǊƛƻǊ ǘƻ 
мффл ǿŜǊŜ ƭƻŎƪŜŘ Řƻǿƴ ŦƻƭƭƻǿƛƴƎ ǘƘŜ нлнм ǎǳōƳƛǎǎƛƻƴ ǘƻ ŀƭƭƻǿ ǊŜǎƻǳǊŎŜǎ ǘƻ ōŜ ŦƻŎǳǎǎŜŘ ƻƴ ǊŜŎŜƴǘ 
ŜƳƛǎǎƛƻƴǎΦ aŜǘƘƻŘƻƭƻƎƛŎŀƭ ŎƘŀƴƎŜǎ ŀǊŜ ƳŀŘŜ ǘƻ ǘŀƪŜ ŀŎŎƻǳƴǘ ƻŦ ƴŜǿ Řŀǘŀ ǎƻǳǊŎŜǎΣ ƻǊ ƴŜǿ ƎǳƛŘŀƴŎŜ 
ŦǊƻƳ 9a9tκ99!Σ ǊŜƭŜǾŀƴǘ ǿƻǊƪ ōȅ Lt//Σ ƴŜǿ ǊŜǎŜŀǊŎƘΣ ƻǊ ǎǇŜŎƛŬŎ ǊŜǎŜŀǊŎƘ ǇǊƻƎǊŀƳƳŜǎ ǎǇƻƴǎƻǊŜŘ ōȅ 
5ŜŦǊŀ ƻǊ 59{b½Φ LƴŦƻǊƳŀǝƻƴ ƻƴ ƛƳǇǊƻǾŜƳŜƴǘǎ ŀƴŘ ǊŜŎŀƭŎǳƭŀǝƻƴǎ Ŏŀƴ ōŜ ŦƻǳƴŘ ǘƘǊƻǳƎƘƻǳǘ ǘƘƛǎ ǊŜǇƻǊǘΣ 
ƛƴ /ƘŀǇǘŜǊǎ н ǘƻ тΣ ǿƘƛŎƘ ŘŜǎŎǊƛōŜ ǘƘŜ ƳŜǘƘƻŘǎ ǳǎŜŘ ƛƴ ǘƘŜ ŘƛũŜǊŜƴǘ ǎƻǳǊŎŜ ǎŜŎǘƻǊǎΦ 

¢Ƙƛǎ ǎŜŎǝƻƴ ǇǊƻǾƛŘŜǎ ŀƴ ƻǾŜǊǾƛŜǿ ƻŦ ǘƘŜ b!9L Řŀǘŀ ŀƴŘ ƳŜǘƘƻŘǎ ŀƴŘ ǇǊƻǾƛŘŜǎ ŦǳǊǘƘŜǊ ŘŜǘŀƛƭǎ ŦƻǊ ǘƘŜ 
ǘǿƻ Ƴƻǎǘ ǎƛƎƴƛŬŎŀƴǘ Řŀǘŀ ǎƻǳǊŎŜǎΥ όƛύ ǘƘŜ ¦Y ŜƴŜǊƎȅ ǎǘŀǝǎǝŎǎΣ ŀƴŘ όƛƛύ ƛƴŘǳǎǘǊƛŀƭ ŜƳƛǎǎƛƻƴǎ ǊŜǇƻǊǘŜŘ Ǿƛŀ 
ǘƘŜ ¦Y ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǊŜƎǳƭŀǘƻǊȅ ŀƎŜƴŎƛŜǎΦ CƛƴŀƭƭȅΣ ǘƘŜ ǇƭŀƴƴŜŘ ƛƳǇǊƻǾŜƳŜƴǘǎ ŀǊŜ ǎǳƳƳŀǊƛǎŜŘΦ 

1.4.1. NAEI Data and Methods Overview 

hǾŜǊǾƛŜǿ ƛƴŦƻǊƳŀǝƻƴ ƻƴ ǇǊƛƳŀǊȅ Řŀǘŀ ǇǊƻǾƛŘŜǊǎ ŀƴŘ ƳŜǘƘƻŘƻƭƻƎƛŜǎ Ƙŀǎ ōŜŜƴ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ ŀōƻǾŜ 
ǎŜŎǝƻƴǎΦ ¢ŀōƭŜ мπо ƛƴŘƛŎŀǘŜǎ ǿƘŜǊŜ ¦YπǎǇŜŎƛŬŎ Řŀǘŀ ŀǊŜ ǳǎŜŘ ƛƴ ǘƘŜ b!9LΣ ŀƴŘ ǿƘŜǊŜ ƳŜǘƘƻŘƻƭƻƎƛŜǎ 
ǘƘŀǘ ŀǊŜ ƳƻǊŜ ƎŜƴŜǊƛŎ ŀǊŜ ǳǎŜŘ όƛΦŜΦ ǿƘŜǊŜ ¦Y ǎǇŜŎƛŬŎ ƛƴŦƻǊƳŀǝƻƴ ƛǎ ƴƻǘ ŀǾŀƛƭŀōƭŜύΦ tƭŜŀǎŜ ƴƻǘŜ ǘƘŀǘ 
ǘƘƛǎ ǘŀōƭŜ ǇǊŜǎŜƴǘǎ ŀƴ ƻǾŜǊǾƛŜǿ ƻƴƭȅΣ ōȅ bCw ŎŀǘŜƎƻǊȅΦ CǳǊǘƘŜǊ ŘŜǘŀƛƭǎ όŜΦƎΦ ƻŦ 9C ǎƻǳǊŎŜǎ ŦǊƻƳ ƭƛǘŜǊŀǘǳǊŜ 
ƻǊ ¦Y ǊŜǎŜŀǊŎƘύ ŀǊŜ ǇǊƻǾƛŘŜŘ ƛƴ ǘƘŜ ƛƴŘƛǾƛŘǳŀƭ ŎƘŀǇǘŜǊ ǎŜŎǝƻƴǎΣ ǇǊŜǎŜƴǝƴƎ ƳŜǘƘƻŘƻƭƻƎƛŎŀƭ ƛƴŦƻǊƳŀǝƻƴ 
ŦƻǊ ŜŀŎƘ b!9L ǎƻǳǊŎŜ ǿƛǘƘƛƴ ŜŀŎƘ bCw ŎŀǘŜƎƻǊȅΦ 

¢ŀōƭŜ мπо b!9L /ƻƳǇƛƭŀǝƻƴ aŜǘƘƻŘƻƭƻƎƛŜǎ ōȅ bCw /ŀǘŜƎƻǊȅ 

bCw /ŀǘŜƎƻǊȅ !ŎǝǾƛǘȅ 5ŀǘŀ 9Ƴƛǎǎƛƻƴ CŀŎǘƻǊǎ 

м!мŀ tǳōƭƛŎ 9ƭŜŎǘǊƛŎƛǘȅ ϧ IŜŀǘ 
tǊƻŘǳŎǝƻƴ 

¦Y ǎǘŀǝǎǝŎǎ ό5¦Y9{ύΣ ¦Y 9¢{κ9¦ 9¢{ 

hǇŜǊŀǘƻǊ ǊŜǇƻǊǝƴƎ ǘƻ 
ǊŜƎǳƭŀǘƻǊǎ ŦƻǊ tw¢wΤ ŘŜŦŀǳƭǘ 
9Cǎ ό¦Y ǊŜǎŜŀǊŎƘΣ 9a9tκ99!Σ 

¦{ 9t!ύ 

м!мō tŜǘǊƻƭŜǳƳ ǊŜŬƴƛƴƎ ¦Y ǎǘŀǝǎǝŎǎ ό5¦Y9{ύΣ ¦Y 9¢{κ9¦ 9¢{ 

hǇŜǊŀǘƻǊ ǊŜǇƻǊǝƴƎ ǘƻ 
ǊŜƎǳƭŀǘƻǊǎ ŦƻǊ tw¢wΤ ŘŜŦŀǳƭǘ 
9Cǎ ό¦Y ǊŜǎŜŀǊŎƘΣ 9a9tκ99!Σ 

¦{ 9t!ύ 

 
17 https://www.eea.europa.eu/en/analysis/publications/emep-eea-guidebook-2023 
18 http://www.ipcc-nggip.iges.or.jp/public/2006gl 
19 https://www.ipcc.ch/report/2019-refinement-to-the-2006-ipcc-guidelines-for-national-greenhouse-gas-inventories/ 
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bCw /ŀǘŜƎƻǊȅ !ŎǝǾƛǘȅ 5ŀǘŀ 9Ƴƛǎǎƛƻƴ CŀŎǘƻǊǎ 

м!мŎ aŀƴǳŦŀŎǘǳǊŜ ƻŦ {ƻƭƛŘ CǳŜƭǎ ŜǘŎΦ 
¦Y ǎǘŀǝǎǝŎǎ ό5¦Y9{ύΣ ¦Y 9¢{κ9¦ 9¢{Σ 

99a{ 

hǇŜǊŀǘƻǊ ǊŜǇƻǊǝƴƎ ǘƻ 
ǊŜƎǳƭŀǘƻǊǎ ŦƻǊ tw¢w ŀƴŘ 
99a{Τ ŘŜŦŀǳƭǘ 9Cǎ ό¦Y 
ǊŜǎŜŀǊŎƘΣ 9a9tκ99!Σ ¦{ 

9t!ύ 

м!нŀ LǊƻƴ ϧ {ǘŜŜƭ 
¦Y ǎǘŀǝǎǝŎǎ ό5¦Y9{ύΣ L{{.Σ ¦Y 

9¢{κ9¦ 9¢{ 

hǇŜǊŀǘƻǊ π aŀƧƻǊƛǘȅ ƻŦ 9Cǎ 
ǊŜǇƻǊǘŜŘ ŦǊƻƳ ¢ŀǘŀ {ǘŜŜƭ ŀƴŘ 
.ǊƛǝǎƘ {ǘŜŜƭΤ ǎŜǾŜǊŀƭ 9Cǎ 
ŦǊƻƳ ŦǳŜƭ ŀƴŀƭȅǎƛǎ ƻǊ ŘŜŦŀǳƭǘ 
9Cǎ ό¦Y ǊŜǎŜŀǊŎƘΣ 9a9tκ99!Σ 

¦{ 9t!ύ 

м!нō bƻƴπŦŜǊǊƻǳǎ aŜǘŀƭǎ ¦Y ǎǘŀǝǎǝŎǎ ό5¦Y9{ύΣ ¦Y 9¢{κ9¦ 9¢{ 
CǳŜƭ ŀƴŀƭȅǎƛǎ ƻǊ ŘŜŦŀǳƭǘ 9Cǎ 
ό¦{ 9t!Σ 9a9tκ99!Σ ¦Yπ
ǎǇŜŎƛŬŎ ǊŜǎŜŀǊŎƘύΦ 

м!нŎ /ƘŜƳƛŎŀƭǎ ¦Y ǎǘŀǝǎǝŎǎ ό5¦Y9{ύΣ ¦Y 9¢{κ9¦ 9¢{ 

CǳŜƭ ŀƴŀƭȅǎƛǎ ƻǊ ŘŜŦŀǳƭǘ 9Cǎ 
ό¦{ 9t!Σ 9a9tκ99!Σ ¦Yπ
ǎǇŜŎƛŬŎ ǊŜǎŜŀǊŎƘύΤ hǇŜǊŀǘƻǊ 
ǊŜǇƻǊǝƴƎ ǘƻ ǊŜƎǳƭŀǘƻǊǎ ŦƻǊ 

tw¢w 

м!нŘ tǳƭǇΣ tŀǇŜǊ ϧ tǊƛƴǘ ¦Y ǎǘŀǝǎǝŎǎ ό5¦Y9{ύ 
CǳŜƭ ŀƴŀƭȅǎƛǎ ƻǊ ŘŜŦŀǳƭǘ 9Cǎ 
ό¦{ 9t!Σ 9a9tκ99!Σ ¦Yπ
ǎǇŜŎƛŬŎ ǊŜǎŜŀǊŎƘύΦ 

м!нŜ CƻƻŘ tǊƻŎŜǎǎƛƴƎΣ .ŜǾŜǊŀƎŜǎ ϧ 
¢ƻōŀŎŎƻ 

¦Y ǎǘŀǝǎǝŎǎ ό5¦Y9{ύ 
CǳŜƭ ŀƴŀƭȅǎƛǎ ƻǊ ŘŜŦŀǳƭǘ 9Cǎ 
ό¦{ 9t!Σ 9a9tκ99!Σ ¦Yπ
ǎǇŜŎƛŬŎ ǊŜǎŜŀǊŎƘύΦ 

м!нŦ bƻƴπƳŜǘŀƭƭƛŎ ƳƛƴŜǊŀƭǎ 
¦Y ǎǘŀǝǎǝŎǎ ό5¦Y9{ύΣ ¦Y 9¢{κ9¦ 9¢{Σ 

at! 

hǇŜǊŀǘƻǊ ǊŜǇƻǊǝƴƎ ǘƻ 
ǊŜƎǳƭŀǘƻǊǎ ŦƻǊ tw¢wΤ ŦǳŜƭ 
ŀƴŀƭȅǎƛǎ ƻǊ ŘŜŦŀǳƭǘ 9Cǎ ό¦{ 
9t!Σ 9a9tκ99!Σ ¦YπǎǇŜŎƛŬŎ 

ǊŜǎŜŀǊŎƘύΦ 

м!нƎ hǘƘŜǊ ¦Y ǎǘŀǝǎǝŎǎ ό5¦Y9{ύ 
CǳŜƭ ŀƴŀƭȅǎƛǎ ƻǊ ŘŜŦŀǳƭǘ 9Cǎ 
ό¦{ 9t!Σ 9a9tκ99!Σ ¦Yπ
ǎǇŜŎƛŬŎ ǊŜǎŜŀǊŎƘύΦ 

м!оŀƛόƛύ LƴǘŜǊƴŀǝƻƴŀƭ !Ǿƛŀǝƻƴ ό[¢hύ ¦Y ǎǘŀǝǎǝŎǎ ό/!!ύ 
/ŀƭŎǳƭŀǘŜŘ ōŀǎŜŘ ƻƴ 

ƛƴŦƻǊƳŀǝƻƴ ŦǊƻƳ ǘƘŜ L/!h 
ŘŀǘŀōŀǎŜ 

м!оŀƛƛόƛύ /ƛǾƛƭ !Ǿƛŀǝƻƴ ό5ƻƳŜǎǝŎΣ 
[¢hύ 

¦Y ǎǘŀǝǎǝŎǎ ό/!!ύ 
/ŀƭŎǳƭŀǘŜŘ ōŀǎŜŘ ƻƴ 

ƛƴŦƻǊƳŀǝƻƴ ŦǊƻƳ ǘƘŜ L/!h 
ŘŀǘŀōŀǎŜ 

м!оō wƻŀŘ ¢ǊŀƴǎǇƻǊǘŀǝƻƴ ¦Y ǎǘŀǝǎǝŎǎ ό5Ŧ¢Σ 5!9w!ύ 
[ƛǘŜǊŀǘǳǊŜ ǎƻǳǊŎŜǎ ŀƴŘ ¦Y 

ŦŀŎǘƻǊǎ 

м!оŎ wŀƛƭǿŀȅǎ ¦Y ǎǘŀǝǎǝŎǎ όhwwύ ŀƴŘ ŜǎǝƳŀǘŜŘ ¦Y ŦŀŎǘƻǊǎ 

м!оŘƛ όƛƛύ LƴǘŜǊƴŀǝƻƴŀƭ ƛƴƭŀƴŘ 
ǿŀǘŜǊǿŀȅǎ 

b! b! 

м!оŘƛƛ bŀǝƻƴŀƭ bŀǾƛƎŀǝƻƴ ¦Y ǎǘŀǝǎǝŎǎ ŀƴŘ ǎŜŎǘƻǊ ǊŜǎŜŀǊŎƘ 
[ƛǘŜǊŀǘǳǊŜ ǎƻǳǊŎŜǎ ŀƴŘ ¦Y 

ŦŀŎǘƻǊǎ 

м!оŜ tƛǇŜƭƛƴŜ ŎƻƳǇǊŜǎǎƻǊǎ L9 ό9Ƴƛǎǎƛƻƴǎ ŀǊŜ ǊŜǇƻǊǘŜŘ ǳƴŘŜǊ м!мŎύ 

м!пŀ /ƻƳƳŜǊŎƛŀƭ κ Lƴǎǝǘǳǝƻƴŀƭ ¦Y ǎǘŀǝǎǝŎǎ ό5¦Y9{ύ 
[ƛǘŜǊŀǘǳǊŜ ǎƻǳǊŎŜǎ ŀƴŘ ¦Y 

ŦŀŎǘƻǊǎ 

м!пōƛ wŜǎƛŘŜƴǝŀƭ ¦Y ǎǘŀǝǎǝŎǎ ό5¦Y9{ύ 
[ƛǘŜǊŀǘǳǊŜ ǎƻǳǊŎŜǎ ŀƴŘ ¦Y 

ŦŀŎǘƻǊǎ 

м!пōƛƛ IƻǳǎŜƘƻƭŘ ϧ ƎŀǊŘŜƴƛƴƎ 
όƳƻōƛƭŜύ 

9ǎǝƳŀǘŜŘ [ƛǘŜǊŀǘǳǊŜ ǎƻǳǊŎŜǎ 
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м!пŎƛ !ƎǊƛŎǳƭǘǳǊŜκCƻǊŜǎǘǊȅκCƛǎƘƛƴƎΥ 
{ǘŀǝƻƴŀǊȅ 

¦Y ǎǘŀǝǎǝŎǎ ό5¦Y9{ύ 
[ƛǘŜǊŀǘǳǊŜ ǎƻǳǊŎŜǎ ŀƴŘ ¦Y 

ŦŀŎǘƻǊǎ 

м!пŎ ƛƛκƛƛƛ hũπǊƻŀŘ ±ŜƘƛŎƭŜǎ ϧ hǘƘŜǊ 
aŀŎƘƛƴŜǊȅ 

9ǎǝƳŀǘŜŘ 
[ƛǘŜǊŀǘǳǊŜ ǎƻǳǊŎŜǎ ŀƴŘ ¦Y 

ŦŀŎǘƻǊǎ 

м!рŀ hǘƘŜǊΣ {ǘŀǝƻƴŀǊȅ όƛƴŎƭǳŘƛƴƎ 
aƛƭƛǘŀǊȅύ 

¦Y ǎǘŀǝǎǝŎǎ ό5.{ύ 
[ƛǘŜǊŀǘǳǊŜ ǎƻǳǊŎŜǎ ŀƴŘ ¦Y 

ŦŀŎǘƻǊǎ 

м!рō hǘƘŜǊΣ aƻōƛƭŜ όLƴŎƭǳŘƛƴƎ 
ƳƛƭƛǘŀǊȅύ 

¦Y ǎǘŀǝǎǝŎǎ 
[ƛǘŜǊŀǘǳǊŜ ǎƻǳǊŎŜǎ ŀƴŘ ¦Y 

ŦŀŎǘƻǊǎ 

м.мŀ /ƻŀƭ aƛƴƛƴƎ ϧ IŀƴŘƭƛƴƎ ¦Y ǎǘŀǝǎǝŎǎ ό5¦Y9{Σ ¦Y /ƻŀƭύ [ƛǘŜǊŀǘǳǊŜ ǎƻǳǊŎŜǎ 

м.мō {ƻƭƛŘ ŦǳŜƭ ǘǊŀƴǎŦƻǊƳŀǝƻƴ ¦Y ǎǘŀǝǎǝŎǎ ό5¦Y9{ύΣ ¦Y 9¢{κ9¦ 9¢{ 
hǇŜǊŀǘƻǊ ǊŜǇƻǊǝƴƎ ǘƻ 
ǊŜƎǳƭŀǘƻǊǎ ŦƻǊ tw¢wΣ 
ƭƛǘŜǊŀǘǳǊŜ ǎƻǳǊŎŜǎ 

м.мŎ hǘƘŜǊ L9 ό9Ƴƛǎǎƛƻƴǎ ŀǊŜ ǊŜǇƻǊǘŜŘ ǳƴŘŜǊ м.мōύ 

м.н hƛƭ ϧ ƴŀǘǳǊŀƭ Ǝŀǎ 
¦Y ǎǘŀǝǎǝŎǎ ϧ LƴŘǳǎǘǊȅΣ ¦Y 9¢{κ9¦ 

9¢{Σ 99a{Φ 

hǇŜǊŀǘƻǊ ǊŜǇƻǊǝƴƎ ǘƻ 
ǊŜƎǳƭŀǘƻǊǎ ŦƻǊ tw¢w ŀƴŘ Ǿƛŀ 
99a{Σ Řŀǘŀ ŦǊƻƳ CǳŜƭǎ 
LƴŘǳǎǘǊȅ ¦YΣ Řŀǘŀ ŦǊƻƳ ¦Y 
Ǝŀǎ ƴŜǘǿƻǊƪ ƻǇŜǊŀǘƻǊǎ ŀƴŘ 

ŦǊƻƳ 59{b½ 

н! aƛƴŜǊŀƭ tǊƻŘǳŎǘǎ LƴŘǳǎǘǊȅ ϧ 9ǎǝƳŀǘŜŘΣ ¦Y 9¢{κ9¦ 9¢{ 

¦{ 9t! ŦŀŎǘƻǊǎ ŦƻǊ ǎƭŀƎ 
ŎŜƳŜƴǘ ƎǊƛƴŘƛƴƎΤ ¦Y ŀƴŘ 
ƭƛǘŜǊŀǘǳǊŜ ŦŀŎǘƻǊǎ ŦƻǊ Ǝƭŀǎǎ 
ŀƴŘ ōǊƛŎƪκŎŜǊŀƳƛŎǎ 

ƳŀƴǳŦŀŎǘǳǊŜΤ 9a9tκ99! 
DǳƛŘŜōƻƻƪ ŦƻǊ ŎƻƴǎǘǊǳŎǝƻƴ 

ŀƴŘ ǉǳŀǊǊȅƛƴƎ 

н. /ƘŜƳƛŎŀƭ LƴŘǳǎǘǊȅ LƴŘǳǎǘǊȅ ϧ 9ǎǝƳŀǘŜŘΣ ¦Y 9¢{κ9¦ 9¢{ 

hǇŜǊŀǘƻǊ ǊŜǇƻǊǝƴƎ ǘƻ 
ǊŜƎǳƭŀǘƻǊǎ ŦƻǊ tw¢w ŀƴŘ 
ƭƛǘŜǊŀǘǳǊŜ ŦŀŎǘƻǊǎ ŦƻǊ ǎƻƳŜ 
ǎǇŜŎƛŀƭƛǎǘ ŎƘŜƳƛŎŀƭ 
ǇǊƻŎŜǎǎŜǎ 

н/ aŜǘŀƭ tǊƻŘǳŎǝƻƴ 
¦Y ǎǘŀǝǎǝŎǎ ϧ LƴŘǳǎǘǊȅΣ L{{.Σ ¦Y 

9¢{κ9¦ 9¢{ 

LƴŘǳǎǘǊȅ ϧ hǇŜǊŀǘƻǊ 
ǊŜǇƻǊǝƴƎ ǘƻ ǊŜƎǳƭŀǘƻǊǎ ŦƻǊ 
tw¢wΤ ƭƛǘŜǊŀǘǳǊŜ ŦŀŎǘƻǊǎΣ 
ƛƴŎƭǳŘƛƴƎ 9a9tκ99! 
DǳƛŘŜōƻƻƪ ŦƻǊ ǎƻƳŜ 

ǇǊƻŎŜǎǎŜǎ 

н5 {ƻƭǾŜƴǘǎ ¦Y ǎǘŀǝǎǝŎǎ ϧ LƴŘǳǎǘǊȅ 

aƻǎǘƭȅ ¦YπǎǇŜŎƛŬŎ ŜƳƛǎǎƛƻƴǎ 
Řŀǘŀ ŦǊƻƳ ǘǊŀŘŜ ōƻŘƛŜǎΣ 
ƛƴŘƛǾƛŘǳŀƭ ƻǇŜǊŀǘƻǊǎΣ ŀƴŘ 
ǊŜƎǳƭŀǘƻǊǎΦ {ƻƳŜ ǳǎŜ ƻŦ 
9a9tκ99! DǳƛŘŜōƻƻƪ 
ŦŀŎǘƻǊǎ ŦƻǊ ƳƛƴƻǊ ǎƻǳǊŎŜǎΦ 

нD hǘƘŜǊ ǇǊƻŘǳŎǘ ǳǎŜ ¦Y ǎǘŀǝǎǝŎǎ 9a9tκ99! DǳƛŘŜōƻƻƪ 

нI tǳƭǇ ŀƴŘ ǇŀǇŜǊ ƛƴŘǳǎǘǊȅΣ CƻƻŘ ŀƴŘ 
ōŜǾŜǊŀƎŜǎ ƛƴŘǳǎǘǊȅ 

¦Y ǎǘŀǝǎǝŎǎ ϧ LƴŘǳǎǘǊȅ 

9a9tκ99! DǳƛŘŜōƻƻƪ ŀƴŘ 
¦YπǎǇŜŎƛŬŎ ŦŀŎǘƻǊǎ ŦƻǊ ŦƻƻŘ 
ϧ ŘǊƛƴƪ ƳŀƴǳŦŀŎǘǳǊŜΣ Ƴŀƴȅ 
ƻŦ ǿƘƛŎƘ ŀǊŜ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ 
ǘƘƻǎŜ ǇǊŜǎŜƴǘŜŘ ƛƴ ǘƘŜ 

9a9tκ99! DǳƛŘŜōƻƻƪΦ 5ŀǘŀ 
ŦǊƻƳ ǊŜƎǳƭŀǘƻǊǎ ǳǎŜŘ ŦƻǊ 
ǎƻƳŜ ƳƛƴƻǊ ǎƻǳǊŎŜǎΦ 9a9tκ 
99! DǳƛŘŜōƻƻƪ ŦŀŎǘƻǊǎ ŦƻǊ 
ǇǳƭǇ ŀƴŘ ǇŀǇŜǊ ǇǊƻŘǳŎǝƻƴΦ 
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нL ²ƻƻŘ ǇǊƻŎŜǎǎƛƴƎ ¦Y ǎǘŀǝǎǝŎǎ ϧ LƴŘǳǎǘǊȅ 

[ƛǘŜǊŀǘǳǊŜ ǎƻǳǊŎŜǎΣ 
9a9tκ99! DǳƛŘŜōƻƻƪ ŀƴŘ 
ƻǇŜǊŀǘƻǊ ǊŜǇƻǊǝƴƎ ǘƻ 
ǊŜƎǳƭŀǘƻǊǎ ŦƻǊ tw¢wΦ 

нW tǊƻŘǳŎǝƻƴ ƻŦ thtǎ b! b! 

нY /ƻƴǎǳƳǇǝƻƴ ƻŦ thtǎ ŀƴŘ ƘŜŀǾȅ 
ƳŜǘŀƭǎ 

LƴŘǳǎǘǊȅ 
[ƛǘŜǊŀǘǳǊŜ ǎƻǳǊŎŜǎ ŀƴŘ ¦Yπ
ǎǇŜŎƛŬŎ ƳŜǘƘƻŘǎ 

н[ hǘƘŜǊ ǇǊƻŘǳŎǝƻƴΣ ŎƻƴǎǳƳǇǝƻƴΣ 
ǎǘƻǊŀƎŜΣ ǘǊŀƴǎǇƻǊǘŀǝƻƴ ƻǊ ƘŀƴŘƭƛƴƎ ƻŦ 

ōǳƭƪ ǇǊƻŘǳŎǘǎ 
b! b! 

о. aŀƴǳǊŜ aŀƴŀƎŜƳŜƴǘ ¦Y ǎǘŀǝǎǝŎǎ ¦Y ŦŀŎǘƻǊǎ 

о5 !ƎǊƛŎǳƭǘǳǊŀƭ {ƻƛƭǎ 
aŀƧƻǊƛǘȅ ōŀǎŜŘ ƻƴ ¦Y ŦŀǊƳ ǎǳǊǾŜȅǎ 

ŀƴŘ ŦŜǊǝƭƛǎŜǊ ǎŀƭŜǎ Řŀǘŀ 
[ƛǘŜǊŀǘǳǊŜ ǎƻǳǊŎŜǎ 

оC CƛŜƭŘ .ǳǊƴƛƴƎ ƻŦ !ƎǊƛŎǳƭǘǳǊŀƭ 
²ŀǎǘŜǎ 

aŀƧƻǊƛǘȅ ōŀǎŜŘ ƻƴ ¦Y ŦŀǊƳ ǎǳǊǾŜȅǎ 
ŀƴŘ ŦŜǊǝƭƛǎŜǊ ǎŀƭŜǎ ŘŀǘŀΣ 9ǎǝƳŀǘŜǎ 
ǳǎŜŘ ŦƻǊ Ŧƻƻǘ ŀƴŘ ƳƻǳǘƘ ǇȅǊŜǎ 

[ƛǘŜǊŀǘǳǊŜ ǎƻǳǊŎŜǎ 

оL hǘƘŜǊ ¦Y {ǘŀǝǎǝŎǎ ϧ 9ǎǝƳŀǘŜŘ ¦Y ŦŀŎǘƻǊǎ 

р! {ƻƭƛŘ ²ŀǎǘŜ 5ƛǎǇƻǎŀƭ ƻƴ [ŀƴŘ ¦Y ǿŀǎǘŜ ŀƴŘ ŘƛǎǇƻǎŀƭ ǎǘŀǝǎǝŎǎ ¦Y ƳƻŘŜƭ ŀƴŘ ŀǎǎǳƳǇǝƻƴǎ 

р. .ƛƻƭƻƎƛŎŀƭ ǘǊŜŀǘƳŜƴǘ ƻŦ ǿŀǎǘŜ ¦Y ǎǘŀǝǎǝŎǎ ¦Y ŦŀŎǘƻǊǎ 

р/ ²ŀǎǘŜ LƴŎƛƴŜǊŀǝƻƴ ¦Y {ǘŀǝǎǝŎǎ ϧ 9ǎǝƳŀǘŜŘ 

hǇŜǊŀǘƻǊ ǊŜǇƻǊǝƴƎ ǘƻ 
ǊŜƎǳƭŀǘƻǊǎ ŦƻǊ tw¢w ŀƴŘ 
9a9tκ99! DǳƛŘŜōƻƻƪ ŀƴŘ 

¦Y ŦŀŎǘƻǊǎ 

р5 ²ŀǎǘŜπ²ŀǘŜǊ IŀƴŘƭƛƴƎ ¦Y ǎǘŀǝǎǝŎǎ ¦Y ŦŀŎǘƻǊǎ 

р9 hǘƘŜǊ ²ŀǎǘŜ 9ǎǝƳŀǘŜŘ ¦Y ŦŀŎǘƻǊǎ 

с! hǘƘŜǊ 9ǎǝƳŀǘŜŘ ¦Y ŦŀŎǘƻǊǎ 

м!оŀƛƛόƛƛύ /ƛǾƛƭ !Ǿƛŀǝƻƴ ό5ƻƳŜǎǝŎΣ 
/ǊǳƛǎŜύ 

¦Y ǎǘŀǝǎǝŎǎ ό/!!ύ ¦Y [ƛǘŜǊŀǘǳǊŜ ǎƻǳǊŎŜǎ 

с. hǘƘŜǊ όaŜƳƻύ ¦Y ǎǘŀǝǎǝŎǎ ¦Y ŦŀŎǘƻǊǎ 

мм hǘƘŜǊ όaŜƳƻύ 9ǎǝƳŀǘŜŘ ¦Y ŦŀŎǘƻǊǎ 

Ȋψм!оŀƛόƛƛύ LƴǘŜǊƴŀǝƻƴŀƭ !Ǿƛŀǝƻƴ 
ό/ǊǳƛǎŜύ 

¦Y ǎǘŀǝǎǝŎǎ ό/!!ύ ¦Y [ƛǘŜǊŀǘǳǊŜ ǎƻǳǊŎŜǎ 

Ȋψм!оŘƛόƛύ LƴǘŜǊƴŀǝƻƴŀƭ ƳŀǊƛǝƳŜ 
bŀǾƛƎŀǝƻƴ 

¦Y ǎǘŀǝǎǝŎǎ ŀƴŘ ǎŜŎǘƻǊ ǊŜǎŜŀǊŎƘ 
[ƛǘŜǊŀǘǳǊŜ ǎƻǳǊŎŜǎ ŀƴŘ ¦Y 

ŦŀŎǘƻǊǎ 

¢ƘŜ ǘŜǊƳǎ ǳǎŜŘ ǘƻ ǎǳƳƳŀǊƛǎŜ ǘƘŜ Řŀǘŀ ŀƴŘ ƳŜǘƘƻŘǎ ƛƴ ¢ŀōƭŜ мπо ŀōƻǾŜ ŀǊŜ ŘŜŬƴŜŘ ŀǎ ŦƻƭƭƻǿǎΥ 
CƻǊ ŀŎǝǾƛǘȅ ŘŀǘŀΥ  

¶ UK Statistics: UK statistics, including energy statistics published annually in DUKES. 
Almost all statistics are provided by UK Government, but the NAEI also relies on some 
data from other organisations, such as: iron and steel energy consumption and 
production statistical data provided by the ISSB, the UK Minerals Yearbook provided 
by the BGS, energy use data from the UK ETS, and data estimated through the 
Domestic Burning Survey (DBS). 

¶ Industry: Process operators or trade associations provide activity data directly, for 
example from Fuels Industry UK, Mineral Products Association (MPA), and the British 
Coatings Federation (BCF). 

¶ Estimated: Activity data may need to be estimated by the Inventory Agency (or other 
external organisations) where UK statistics are not available or are available only for 
a limited number of years or sites. The modelled activity data estimates are 
commonly derived from published data or the best available proxy information such 
as UK production, site-specific production, plant capacity etc. 

CƻǊ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎΥ 
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¶ Operator: emissions data reported by operators is used as the basis of emission 
estimates and emission factors. 

¶ Industry: Process operators or trade associations have provided emissions data or 
emission factors directly 

¶ UK factors: Country-specific emissions factors based on UK research and literature 
sources from UK analysis. 

¶ Modelled: Emissions and/or emission factors may need to be estimated by the 
Inventory Agency, based on parameters such as: plant design and abatement 
systems, reported solvent use, plant-specific operational data. Furthermore, to 
address data gaps and time series consistency, either emissions or emission factors 
may be modelled based on emissions (or emission trends) of other pollutants or 
activity data. 

¶ Literature Sources: For many UK emission sources there may not be any specific data 
from UK sources or research, and in these cases the Inventory Agency refers to 
literature sources for emission factors that best characterise the emissions. These 
literature sources are mainly from international guidance for inventory reporting 
such as the latest EMEP/EEA Guidebook, the US EPA AP-42 and IPCC. Other useful 
resources are sector-specific operator reporting guidance such as best available 
techniques reference (BREF) documents produced by the EU IPPC bureau, or the 
American Petroleum Institute (AmPI) Compendium for oil and gas emission 
estimates. 

¢ƘŜ ǎǇŜŎƛŬŎ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ǳǎŜŘ ƛƴ ǘƘŜ ŎŀƭŎǳƭŀǝƻƴ ŦƻǊ ŀƭƭ ǎƻǳǊŎŜǎ ŀƴŘ Ǉƻƭƭǳǘŀƴǘǎ ŦƻǊ ǘƘŜ ƭŀǘŜǎǘ 
ƛƴǾŜƴǘƻǊȅ ǿƛƭƭ ōŜ ƳŀŘŜ ŀǾŀƛƭŀōƭŜ ŀǘ ǘƘŜ Řŀǘŀ ǎŜƭŜŎǘƻǊ ƻƴ ǘƘŜ b!9L ǿŜōǎƛǘŜ ƛƴ {ǇǊƛƴƎ нлнр20Φ  

1.4.2. Methodology Tiers 

¢ƘŜ ƳŜǘƘƻŘ ǎŜƭŜŎǘŜŘ ŦƻǊ ŜŀŎƘ ŜƳƛǎǎƛƻƴ ǎƻǳǊŎŜ ƛǎ ŘŜǘŜǊƳƛƴŜŘ ōȅ ǘƘŜ ǎƛƎƴƛŬŎŀƴŎŜ ƻŦ ǘƘŀǘ ǎƻǳǊŎŜ ƛƴ ǘƘŜ 
ƻǾŜǊŀƭƭ b!9L ŎƻƴǘŜȄǘΣ ŀƴŘ ǘƘŜ ŀǾŀƛƭŀōƛƭƛǘȅ ƻŦ ¦YπǎǇŜŎƛŬŎ Řŀǘŀ ƻǊ ƳƻŘŜƭǎΦ ! ǝŜǊŜŘ ŀǇǇǊƻŀŎƘ ƛǎ ǘŀƪŜƴΣ ŀǎ 
ŦƻƭƭƻǿǎΥ 

¶ Tier 1 methods are the most simplistic. UK activity data are combined with default 
EFs to generate emission estimates. The default EFs from EMEP/EEA are selected to 
be representative of typical global average performance (e.g. of a combustion unit). 
Hence the Tier 1 estimates are associated with higher uncertainty, as the default EF 
may not accurately reflect UK circumstances, and are only used for minor sources 
(non-key sources). 

¶ Tier 2 methods combine UK activity data with EFs that are specific to the UK, usually 
derived from UK research, or derived from emissions reporting by plant operators 
that are based on emissions measurements to characterise the performance of their 
production or combustion process, which can then be extrapolated across all such 
sources (i.e. including where monitoring may not be feasible). As these EFs are more 
representative of the UK emission source, they are associated with lower uncertainty 
than Tier 1 and are suitable for application for key source categories. 

¶ Tier 3 methods typically apply more complex modelling approaches that are 
developed to generate more accurate estimates than Tier 2, often through research 
to better understand high-emitting emission sources. For example, Tier 3 methods in 
the NAEI include: 

 
20 https://naei.energysecurity.gov.uk/emission-factors/emission-factors-database  
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o Aggregation of all operator-reported emissions reported to the UK 
environmental regulators across all high-emitting installations such as power 
stations, refineries, cement kilns, iron and steel works, upstream oil and gas 
facilities, and chemical works; 

o Road transport emissions modelling from tailpipe and tyre and brake wear 
sources, that combine many parameters to characterise the performance across 
the UK fleet, including: fuel sales, vehicle kilometre data by vehicle type (from 
surveys), UK fleet statistics, and average speeds on different road types (e.g. 
motorway, urban, rural); 

o Nitrogen balance modelling to synthesise the flow of N through different UK 
farming systems, to assess the fate of N and emissions of pollutants such as 
ammonia and nitrous oxide (a greenhouse gas).  

o The agriculture sector model to estimate emissions from major livestock 
categories (e.g. cattle) also take consideration of a wide range of parameters that 
influence emissions, including soil and climate, livestock numbers by age and 
breed, feed, fertiliser use, housing and waste management practices; 

o First order decay modelling of waste degradation and elution of pollutants 
(including NMVOCs and methane) from waste disposed in UK landfills, 
incorporating assessment of waste compositional analysis surveys, waste arisings 
and fate activity data from across the UK, by waste type, modelling of 
performance in different landfill designs, and consideration of landfill gas capture 
and utilisation in flares and engines. 

1.4.3. Accredited Official Statistics  

59{b½ ǇǊƻǾƛŘŜǎ ǘƘŜ ƳŀƧƻǊƛǘȅ ƻŦ ǘƘŜ ŜƴŜǊƎȅ ǎǘŀǝǎǝŎǎ ǊŜǉǳƛǊŜŘ ŦƻǊ ŎƻƳǇƛƭŀǝƻƴ ƻŦ ǘƘŜ b!9L ŀƴŘ ǘƘŜ DIDLΦ 
¢ƘŜǎŜ ǎǘŀǝǎǝŎǎ ŀǊŜ ƻōǘŀƛƴŜŘ ŦǊƻƳ ǘƘŜ ǇǳōƭƛŎŀǝƻƴ π ¢ƘŜ 5ƛƎŜǎǘ ƻŦ ¦Y 9ƴŜǊƎȅ {ǘŀǝǎǝŎǎ ό5¦Y9{ύ ό59{b½Σ 
нлнпŀύ21 π ǿƘƛŎƘ ƛǎ ǇǊƻŘǳŎŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ v!κv/ ǊŜǉǳƛǊŜƳŜƴǘǎ ǎǝǇǳƭŀǘŜŘ ǿƛǘƘƛƴ ǘƘŜ ¦Y 
DƻǾŜǊƴƳŜƴǘΩǎ π wŜǾƛǎŜŘ {ǘŀǝǎǝŎǎ /ƻŘŜ ƻŦ tǊŀŎǝŎŜ όhŶŎŜ ŦƻǊ {ǘŀǝǎǝŎǎ wŜƎǳƭŀǝƻƴΣ нлннύ π ŀƴŘ ŀǎ ǎǳŎƘ 
ƛǎ ǎǳōƧŜŎǘ ǘƻ ǊŜƎǳƭŀǊ v!κv/ ŀǳŘƛǘǎ ŀƴŘ ǊŜǾƛŜǿǎΦ  

¢ƘŜ 5¦Y9{ ǘŜŀƳ Ŧƻƭƭƻǿǎ ŀ ƴǳƳōŜǊ ƻŦ ǎǘŜǇǎ ǘƻ ŜƴǎǳǊŜ ǘƘŜ ŜƴŜǊƎȅ ǎǘŀǝǎǝŎǎ ŀǊŜ ǊŜƭƛŀōƭŜΦ !ǘ ŀƴ ŀƎƎǊŜƎŀǘŜ 
ƭŜǾŜƭΣ ǘƘŜ ŜƴŜǊƎȅ ōŀƭŀƴŎŜǎ ŀǊŜ ǘƘŜ ƪŜȅ ǉǳŀƭƛǘȅ ŎƘŜŎƪ ǿƛǘƘ ƭŀǊƎŜ ǎǘŀǝǎǝŎŀƭ ŘƛũŜǊŜƴŎŜǎ ǳǎŜŘ ǘƻ ƘƛƎƘƭƛƎƘǘ 
ŀǊŜŀǎ ŦƻǊ ŦǳǊǘƘŜǊ ƛƴǾŜǎǝƎŀǝƻƴΦ tǊƛƻǊ ǘƻ ǘƘƛǎΣ 59{b½ ǘǊƛŜǎ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ƛƴŘƛǾƛŘǳŀƭ ǊŜǘǳǊƴǎ ǿƛǘƘƛƴ 5¦Y9{ 
ŀǊŜ ŀǎ ŀŎŎǳǊŀǘŜ ŀǎ ǇƻǎǎƛōƭŜΦ ! ǘǿƻπǎǘŀƎŜ ǇǊƻŎŜǎǎ ƛǎ ǳǎŜŘ ǘƻ ŀŎƘƛŜǾŜ ǘƘƛǎΦ Lƴƛǝŀƭƭȅ ǘƘŜ ƭŀǘŜǎǘ Řŀǘŀ ǊŜǘǳǊƴǎ 
ŀǊŜ ŎƻƳǇŀǊŜŘ ǿƛǘƘ ǘƘƻǎŜ ŦǊƻƳ ǇǊŜǾƛƻǳǎ ƳƻƴǘƘǎ ƻǊ ǉǳŀǊǘŜǊǎ ǘƻ ƘƛƎƘƭƛƎƘǘ ŀƴȅ ŀƴƻƳŀƭƛŜǎΦ ²ƘŜǊŜ Řŀǘŀ 
ŀǊŜ ǎŜŀǎƻƴŀƭΣ ŎƻƳǇŀǊƛǎƻƴ ƛǎ ŀƭǎƻ ƳŀŘŜ ǿƛǘƘ ŎƻǊǊŜǎǇƻƴŘƛƴƎ Řŀǘŀ ŦƻǊ ǘƘŜ ǎŀƳŜ ƳƻƴǘƘ ƻǊ ǉǳŀǊǘŜǊ ƛƴ ǘƘŜ 
ǇǊŜǾƛƻǳǎ ȅŜŀǊΦ !ƴ ŜƴŜǊƎȅ ōŀƭŀƴŎŜ ŀǇǇǊƻŀŎƘ ƛǎ ŀƭǎƻ ǳǎŜŘ ǘƻ ǾŜǊƛŦȅ ǘƘŀǘ ƛƴŘƛǾƛŘǳŀƭ ǊŜǘǳǊƴǎ ŀǊŜ ǎŜƴǎƛōƭŜΦ 
!ƴȅ ǉǳŜǊƛŜǎ ŀǊŜ ŦƻƭƭƻǿŜŘ ǳǇ ǿƛǘƘ ǘƘŜ ǊŜǇƻǊǝƴƎ ŎƻƳǇŀƴƛŜǎΦ 5¦Y9{ ƛǎ ŘŜǇŜƴŘŜƴǘ ƻƴ ǊŜŎŜƛǾƛƴƎ Řŀǘŀ ŦǊƻƳ 
ŀ ǊŀƴƎŜ ƻŦ ŎƻƳǇŀƴƛŜǎ ŀƴŘ ǿƻǊƪ ŎƭƻǎŜƭȅ ǿƛǘƘ ǘƘŜƳ ǘƻ ŜƴǎǳǊŜ ǊŜǘǳǊƴǎ ŀǊŜ ŎƻƳǇƭŜǘŜŘ ŀǎ ŀŎŎǳǊŀǘŜƭȅ ŀǎ 
ǇƻǎǎƛōƭŜ ŀƴŘ ƛƴ ƎƻƻŘ ǝƳŜ ŦƻǊ ǘƘŜ ŀƴƴǳŀƭ ǇǳōƭƛŎŀǝƻƴǎ ƻŦ ǎǘŀǝǎǝŎǎΦ 

¢ƘŜ ŀŎǝǾƛǘȅ Řŀǘŀ ǳǎŜŘ ǘƻ ŘŜǊƛǾŜ ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ƛƴ ǘƘŜ b!9L ŘƻŜǎ ƴƻǘ ŀƭǿŀȅǎ ŜȄŀŎǘƭȅ ƳŀǘŎƘ ǘƘŜ ŦǳŜƭ 
ŎƻƴǎǳƳǇǝƻƴ ŬƎǳǊŜǎ ƎƛǾŜƴ ƛƴ 5¦Y9{ ŀƴŘ ƻǘƘŜǊ !ŎŎǊŜŘƛǘŜŘ hŶŎƛŀƭ {ǘŀǝǎǝŎǎΦ ¢Ƙƛǎ Ƴŀȅ ƻŎŎǳǊ ŦƻǊ ǾŀǊƛƻǳǎ 
ǊŜŀǎƻƴǎΥ  

¶ Data in DUKES and other Accredited Official Statistics are not always available to the 
level of detail required for inventory reporting. For example, activity data within 
DUKES does not distinguish between fuel used in stationary and mobile combustion 
units. Emissions from these different types of appliances have to be separately 

 
21 https://www.gov.uk/government/collections/digest-of-uk-energy-statistics-dukes  

https://www.gov.uk/government/collections/digest-of-uk-energy-statistics-dukes
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reported in the inventory and furthermore they exhibit very different combustion 
characteristics and therefore require application of different emission factors in the 
NAEI. 

¶ Data in DUKES and other Accredited Official Statistics are subject to varying levels of 
uncertainty, especially at the sector-specific level, and in some cases more accurate 
data are available from other sources. For example, the UK ETS provides more 
accurate fuel use data for several high-emitting industrial sectors and is used in 
preference to DUKES data. 

¶ DUKES and other Accredited Official Statistics do not include any data for 
a given source. For example, DUKES does not provide any information on secondary 
fuels such as process off-gases that are derived from petroleum feedstocks and are 
commonly used as fuels in petrochemical and chemical industries. 

¶ Where the DUKES team makes improvements to Accredited Official Statistics, they 
typically do not revise the whole time series of data; usually the DUKES data are 
retrospectively revised for up to the 5 most recent years. This can lead to step 
changes in the DUKES time series that are due to methodological differences rather 
than reflecting real changes in fuel use. Therefore, to ensure time series consistency 
of reported emissions, the Inventory Agency works with the energy statistics team to 
derive a defensible historic time series back to at least 1990 for use in the NAEI. 

¢ƘŜǊŜ ƛǎ ŀ ƘƛƎƘ ŘŜƎǊŜŜ ƻŦ ŎƻƴŬŘŜƴŎŜ ƛƴ ǘƘŜ ƻǾŜǊŀƭƭ ŦǳŜƭ ŎƻƳƳƻŘƛǘȅ ōŀƭŀƴŎŜ Řŀǘŀ ƛƴ 5¦Y9{Σ ǿƛǘƘ ǘƘŜ 

ǎǘŀǝǎǝŎǎ ŦƻǊ ǇǊƻŘǳŎǝƻƴΣ ƛƳǇƻǊǘǎΣ ŜȄǇƻǊǘǎΣ ŀƴŘ Ŭƴŀƭ ŘŜƳŀƴŘ ŦƻǊ ŦǳŜƭǎ ŀŎǊƻǎǎ ǘƘŜ ¦Y ŜŎƻƴƻƳȅ ōŜƭƛŜǾŜŘ 

ǘƻ ōŜ ŎƻƳǇƭŜǘŜ ŀƴŘ ŀŎŎǳǊŀǘŜΦ IƻǿŜǾŜǊΣ ŦǳŜƭ ǳǎŜ ŀƭƭƻŎŀǝƻƴǎ ǿƛǘƘƛƴ 5¦Y9{ ǘƻ ǎǇŜŎƛŬŎ ŜŎƻƴƻƳƛŎ ǎŜŎǘƻǊǎ 

ŀǊŜ ŎƻƴǎƛŘŜǊŜŘ ǎǳōƧŜŎǘ ǘƻ ƎǊŜŀǘŜǊ ǳƴŎŜǊǘŀƛƴǘȅ ŘǳŜ ǘƻ ǘƘŜ ŘƛŶŎǳƭǝŜǎ ƛƴ ƻōǘŀƛƴƛƴƎ ŎƻƳǇǊŜƘŜƴǎƛǾŜ ǎǳǊǾŜȅ 

ƻǊ ǎŀƭŜǎ Řŀǘŀ ōȅ ǎŜŎǘƻǊΦ .ŀǎŜŘ ƻƴ ǘƘƛǎ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǳƴŎŜǊǘŀƛƴǘȅ ǿƛǘƘƛƴ 5¦Y9{Σ ǘƘŜ LƴǾŜƴǘƻǊȅ !ƎŜƴŎȅ 

ŀǎǎǳƳŜǎ ƛƴ Ƴƻǎǘ ŎŀǎŜǎ ǘƘŀǘ ǿƘŜǊŜ ŀƴ ŀƭǘŜǊƴŀǝǾŜ ǎƻǳǊŎŜ ƛƴŘƛŎŀǘŜǎ 5¦Y9{ Řŀǘŀ ŦƻǊ ŀ ǎŜŎǘƻǊ ƛǎ ƛƴŀŎŎǳǊŀǘŜΣ 

ǘƘŜǊŜ ƛǎ ƴƻ ǊŜŀǎƻƴ ǘƘŀǘ ǘƘƛǎ ƛƳǇƭƛŜǎ ŀƴȅ ƛƴŀŎŎǳǊŀŎȅ ƛƴ ƻǾŜǊŀƭƭ ŦǳŜƭ ǳǎŀƎŜ ƛƴ 5¦Y9{Φ ¢ƘŜǊŜŦƻǊŜΣ 

ƛƴǘǊƻŘǳŎƛƴƎ ŀ ŘŜǾƛŀǝƻƴ ŦǊƻƳ 5¦Y9{ ƛƴ ƻƴŜ ŀǊŜŀ ƻŦ ǘƘŜ ƛƴǾŜƴǘƻǊȅ ǎƘƻǳƭŘ ōŜ ŀŎŎƻƳǇŀƴƛŜŘ ōȅ ŀƴ Ŝǉǳŀƭ 

ŀƴŘ ƻǇǇƻǎƛǘŜ ŘŜǾƛŀǝƻƴ ƛƴ ŀƴƻǘƘŜǊ ŀǊŜŀ ƻŦ ǘƘŜ ƛƴǾŜƴǘƻǊȅΦ !ǎ ŀ ǊŜǎǳƭǘΣ ǘƘŜǊŜ ŀǊŜ ǾŜǊȅ ŦŜǿ ƛƴǎǘŀƴŎŜǎ ǿƘŜǊŜ 

ǘƘŜ ǘƻǘŀƭ ŀƳƻǳƴǘ ƻŦ ŦǳŜƭ ǳǎŜŘ ǘƻ ǳƴŘŜǊǇƛƴ ƛƴǾŜƴǘƻǊȅ ŜǎǝƳŀǘŜǎ ŘƛũŜǊǎ ŦǊƻƳ ǘƘŜ ǘƻǘŀƭ ŦǳŜƭ ŎƻƴǎǳƳǇǝƻƴ 

Řŀǘŀ ǇǊŜǎŜƴǘŜŘ ƛƴ 5¦Y9{Τ ƛƴ Ƴƻǎǘ ŎŀǎŜǎ ǘƘŜ ƛƴǾŜƴǘƻǊȅ ŘŜǾƛŀǝƻƴǎ ŦǊƻƳ 5¦Y9{ Řŀǘŀ ŀǊŜ ǊŜπŀƭƭƻŎŀǝƻƴǎ 

ƻŦ ŦǳŜƭ ǳǎŜ ōŜǘǿŜŜƴ ǎƻǳǊŎŜ ǎŜŎǘƻǊǎ ŀŎǊƻǎǎ ǘƘŜ ¦Y ŜŎƻƴƻƳȅΣ ǿƘƛƭǎǘ ǊŜǘŀƛƴƛƴƎ ŎƻƴǎƛǎǘŜƴŎȅ ǿƛǘƘ ǘƘŜ ǘƻǘŀƭ 

5¦Y9{ ŎƻƴǎǳƳǇǝƻƴ ƻŦ ǘƘŀǘ ŦǳŜƭΦ 

5ŜǾƛŀǝƻƴǎ ŦǊƻƳ ǎŜŎǘƻǊπǎǇŜŎƛŬŎ ŀƭƭƻŎŀǝƻƴǎ ƛƴ 5¦Y9{ ŀǊŜ Ƴƻǎǘ ƴƻǘŀōƭŜ ƛƴ ǘƘŜ ŎŀǎŜ ƻŦ Ǝŀǎ ƻƛƭ ŀƴŘ ŦǳŜƭ ƻƛƭΣ 
ŜǎǇŜŎƛŀƭƭȅ ŦƻǊ ŦǳŜƭ ǳǎŜ ƛƴ ǘƘŜ ǎƘƛǇǇƛƴƎ ǎŜŎǘƻǊΦ Dŀǎ ƻƛƭ ƛǎ ŀƭǎƻ ǿƛŘŜƭȅ ǳǎŜŘ ƛƴ ƻũπǊƻŀŘ ƳŀŎƘƛƴŜǊȅ ŜƴƎƛƴŜǎ 
όŜΦƎΦ ŀƎǊƛŎǳƭǘǳǊŀƭ ŀƴŘ ŎƻƴǎǘǊǳŎǝƻƴ ƳŀŎƘƛƴŜǊȅύΣ Ǌŀƛƭǿŀȅ ƭƻŎƻƳƻǝǾŜǎΣ ƳŀǊƛƴŜ ŜƴƎƛƴŜǎΣ ǎǘŀǝƻƴŀǊȅ 
ŜƴƎƛƴŜǎ ŀƴŘ ƻǘƘŜǊ ǎǘŀǝƻƴŀǊȅ ŎƻƳōǳǎǝƻƴ Ǉƭŀƴǘ ǎǳŎƘ ŀǎ ŦǳǊƴŀŎŜǎΦ 5¦Y9{ ǊŜƭƛŜǎ ƻƴ Řŀǘŀ ǇǊƻǾƛŘŜŘ ōȅ ŦǳŜƭ 
ǎǳǇǇƭƛŜǊǎ ŀƴŘ ƛƳǇƻǊǘŜǊǎ κ ŜȄǇƻǊǘŜǊǎ ōǳǘ Řŀǘŀ ƻƴ ƛƴŘǳǎǘǊƛŀƭ ǳǎŜ ƻŦ Ǝŀǎ ƻƛƭ ƛǎ ǾŜǊȅ ǳƴŎŜǊǘŀƛƴΦ ¢ƘŜ 
ŘƛǎǘǊƛōǳǝƻƴ ŎƘŀƛƴ ŦƻǊ ǊŜŬƴŜǊȅ ǇǊƻŘǳŎǘǎ ƛǎ ŎƻƳǇƭŜȄΣ ŀƴŘ ǘƘŜ Ǝŀǎ ƻƛƭ ǇǊƻŘǳŎŜǊǎ ŀƴŘ ƛƳǇƻǊǘŜǊǎ ƘŀǾŜ ǾŜǊȅ 
ƭƛǧƭŜ ƪƴƻǿƭŜŘƎŜ ƻŦ ǿƘŜǊŜ ǘƘŜƛǊ ǇǊƻŘǳŎǘ ƛǎ ǳǎŜŘ ƻƴŎŜ ǎƻƭŘ ƛƴǘƻ ǘƘŜ ƳŀǊƪŜǘǇƭŀŎŜΦ CǳǊǘƘŜǊƳƻǊŜΣ ǘƘŜ 
LƴǾŜƴǘƻǊȅ !ƎŜƴŎȅ ƴŜŜŘǎ ǘƻ ŘƛǎǝƴƎǳƛǎƘ ōŜǘǿŜŜƴ Ǝŀǎ ƻƛƭ ōǳǊƴǘ ƛƴ ƳƻōƛƭŜ ƳŀŎƘƛƴŜǊȅ ŀƴŘ Ǝŀǎ ƻƛƭ ōǳǊƴǘ ƛƴ 
ǎǘŀǝƻƴŀǊȅ ŎƻƳōǳǎǝƻƴ Ǉƭŀƴǘǎ ŀƴŘ ǘƘƛǎ ƛƴŦƻǊƳŀǝƻƴ ƛǎ ƴƻǘ ŀǾŀƛƭŀōƭŜ ŦǊƻƳ ŦǳŜƭ ǎǳǇǇƭƛŜǊǎ ŀƴŘ ƛƳǇƻǊǘŜǊǎΦ 

!ǎ ŀ ǊŜǎǳƭǘ ƻŦ ǘƘŜǎŜ Řŀǘŀ ƭƛƳƛǘŀǝƻƴǎΣ ǘƘŜ LƴǾŜƴǘƻǊȅ !ƎŜƴŎȅ ƳŀƪŜǎ ŜǎǝƳŀǘŜǎ ƻŦ Ǝŀǎ ƻƛƭ ŎƻƴǎǳƳǇǝƻƴ ŦƻǊ 
Ƴŀƴȅ ǎŜŎǘƻǊǎ ǳǎƛƴƎ ŀƭǘŜǊƴŀǝǾŜ ōƻǧƻƳπǳǇ ƳŜǘƘƻŘǎ όŜΦƎΦ ŦƻǊ ƻũπǊƻŀŘ ƳŀŎƘƛƴŜǊȅ ōŀǎŜŘ ƻƴ ŜǎǝƳŀǘŜǎ ƻŦ 
ǇƻǇǳƭŀǝƻƴ ŀƴŘ ǳǎŀƎŜ ƻŦ ŘƛũŜǊŜƴǘ ǘȅǇŜǎ ƻŦ ŜǉǳƛǇƳŜƴǘύ ƻǊ ƎŀǘƘŜǊǎ Řŀǘŀ ŦǊƻƳ ƻǘƘŜǊ ǎƻǳǊŎŜǎ όŜΦƎΦ ǘƘŜ 
hŶŎŜ ƻŦ wŀƛƭ ŀƴŘ wƻŀŘ ŀƴŘ ǇƻǿŜǊ ǎǘŀǝƻƴ ƻǇŜǊŀǘƻǊǎύΦ 5¦Y9{ Řŀǘŀ ŀǊŜ ƴƻǘ ǳǎŜŘ ŘƛǊŜŎǘƭȅΤ ƘƻǿŜǾŜǊΣ 
ŜǎǝƳŀǘŜǎ ƻŦ Ǝŀǎ ƻƛƭ ŎƻƴǎǳƳǇǝƻƴ ōȅ ƻǘƘŜǊ ǎŜŎǘƻǊǎ ŀǊŜ ǘƘŜƴ ŀŘƧǳǎǘŜŘ ƛƴ ǘƘŜ ƛƴǾŜƴǘƻǊȅ ƛƴ ƻǊŘŜǊ ǘƻ 
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Ƴŀƛƴǘŀƛƴ ŎƻƴǎƛǎǘŜƴŎȅ ǿƛǘƘ ǘƘŜ ǘƻǘŀƭ 5¦Y9{ Ǝŀǎ ƻƛƭ ŎƻƴǎǳƳǇǝƻƴΦ ¢ƘŜ ŀǇǇǊƻŀŎƘ ǘƻ ǊŜŎƻƴŎƛƭƛƴƎ ōƻǧƻƳπ
ǳǇ ŜǎǝƳŀǘŜǎ ƻŦ Ǝŀǎ ƻƛƭ ŎƻƴǎǳƳǇǝƻƴ ǿƛǘƘ ǘƘŜ ¦Y ŜƴŜǊƎȅ ǎǘŀǝǎǝŎǎ ƛǎ ŘŜǘŀƛƭŜŘ ƛƴ ǎŜŎǝƻƴ оΦоΦфΦ 

hǘƘŜǊ ŦǳŜƭǎ ǿƛǘƘ ƴƻǘŀōƭŜ ŘŜǾƛŀǝƻƴǎ ŦǊƻƳ ǘƘŜ ǎŜŎǘƻǊπǎǇŜŎƛŬŎ ŀƭƭƻŎŀǝƻƴǎ ǇǊŜǎŜƴǘŜŘ ƛƴ 5¦Y9{ ƛƴŎƭǳŘŜ 
ŦǳŜƭ ƻƛƭΣ ŀǾƛŀǝƻƴ ǘǳǊōƛƴŜ ŦǳŜƭΣ ǇŜǘǊƻƭŜǳƳ ŎƻƪŜΣ ǿƻƻŘΣ ƻǘƘŜǊ ǇŜǘǊƻƭŜǳƳ ƎŀǎŜǎ όhtDύ ŀƴŘ ŎƻŀƭΦ aƛƴƻǊ 
ǊŜŀƭƭƻŎŀǝƻƴǎ ŀǊŜ ŀƭǎƻ ƳŀŘŜ ŦƻǊ ƴŀǘǳǊŀƭ Ǝŀǎ ŀƴŘ ōǳǊƴƛƴƎ ƻƛƭΦ 

¢ƘŜǊŜ ŀǊŜΣ ƘƻǿŜǾŜǊΣ ŀ ǎƳŀƭƭ ƴǳƳōŜǊ ƻŦ ŜȄŎŜǇǝƻƴǎ ǿƘŜǊŜ ǘƘŜ ƛƴǾŜƴǘƻǊȅ ŜǎǝƳŀǘŜǎ ŀǊŜ ōŀǎŜŘ ƻƴ Řŀǘŀ 
ǘƘŀǘ ƭŜŀŘ ǘƻ ŀ ŘŜǾƛŀǝƻƴ ŦǊƻƳ ǘƘŜ ǊŜǇƻǊǘŜŘ 5¦Y9{ ǘƻǘŀƭ ŎƻƴǎǳƳǇǝƻƴ ŦƻǊ ŀ ǎǇŜŎƛŬŎ ŦǳŜƭΣ ƛƴŎƭǳŘƛƴƎΥ 

¶ Energy consumption data and process-related activity data are available for 
installations that operate within the UK ETS. The operator-reported UK ETS activity 
and emissions data undergo third party verification as part of the UK ETS regulatory 
system, and hence are regarded as being a low uncertainty dataset that is provided 
to the Inventory Agency for the purposes of inventory compilation. Where the UK 
ETS data provides complete coverage of fuel use within a specific economic sector, 
the UK ETS data by installation are aggregated and applied within the NAEI.  

¶ Natural gas consumption at a number of compressor sites operating international 
import-export pipelines are known to be omitted from the DUKES data, and thus 
estimates of activity are obtained from the UK ETS dataset; 

¶ Restructuring of the data supply systems to the DUKES team in the early 2000s 
identified that throughout the 1990s there were omissions in reported gas use from 
upstream oil and gas terminals; the inventory therefore estimates the gas used by 
these installations based on oil and gas production data from DUKES as a proxy 
indicator of activity; 

¶ DUKES has no mechanism to collect data on the use of process off-gases, for example 
once petroleum feedstocks have been delivered for petrochemical and chemical 
production processes (and therefore are ǊƛƎƘǘƭȅΣ ǿƛǘƘƛƴ 5¦Y9{Σ ŀƭƭƻŎŀǘŜŘ ǘƻ άbƻƴ 
9ƴŜǊƎȅ ¦ǎŜέύ ōǳǘ ŀǊŜ ǎǳōǎŜǉǳŜƴǘƭȅ ǳǎŜŘ ŀǎ ŀ ǎŜŎƻƴŘŀǊȅ ŦǳŜƭΦ ¢ƘŜ ƛƴǾŜƴǘƻǊȅ ǘƻǘŀƭǎ ŦƻǊ 
Other Petroleum Gases (OPG) includes an estimate for consumption of these 
secondary fuels based on data from the UK ETS; 

¶ Estimates for the consumption of petroleum coke in various energy and non-energy 
applications are made based on UK ETS and other data, In the years 1990, 1991, 1999, 
2001, 2005-2007, 2015, and 2019, there is insufficient petroleum coke reported in 
DUKES to cover all of these uses and so the inventory activity total deviates from 
DUKES. Note that the comparison between DUKES and inventory data also indicates 
certain years (most notably 1992-1998, 2004, 2010 to 2014) where there is a large 
surplus in DUKES compared with the uses identified in the inventory, and this 
petroleum coke is then assumed to be used in various unidentified non-energy uses. 
It is conceivable, however that there is actually some stockpiling of petroleum coke, 
with increases in stocks in those years of surplus, and reduction in stocks in those 
years where there is a deviation from DUKES. Note that the Inventory Agency 
assumes that the unidentified non-energy use of petroleum coke does not lead to 
any emissions of air pollutants other than CO2.  

¶ A new methodology for estimating emissions from national navigation was 
developed and adopted by the inventory for the first time in the 2018 submission 
based on a bottom-up estimate of domestic shipping fuel consumption using high 
resolution Automatic Identification System (AIS) vessel movement data. The fuel 
consumption estimates exceed the amount of fuel allocated in DUKES for national 
navigation in all years in the time series. The DUKES team acknowledged that the 
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allocation of fuel to national navigation in DUKES is uncertain. The new approach 
based on vessel movement data is able to identify with greater confidence the 
allocation of fuel consumption to UK domestic navigation separately from 
international navigation consistent with the definition of domestic navigation in the 
latest EMEP/EEA Guidebook and IPCC (2006) GHG inventory guidelines. The DUKES 
team has greater confidence in the fuel consumption figures for international 
navigation in DUKES and these data are used in the inventory for this source in the 
International Bunkers 1A3di Memo Item category. 

1.4.4. Industrial Process Emissions Data 

LƴŦƻǊƳŀǝƻƴ ƻƴ ƛƴŘǳǎǘǊƛŀƭ ǇǊƻŎŜǎǎ ŜƳƛǎǎƛƻƴǎ ƛǎ ǇǊƻǾƛŘŜŘ ŜƛǘƘŜǊ ŘƛǊŜŎǘƭȅ ǘƻ ǘƘŜ LƴǾŜƴǘƻǊȅ !ƎŜƴŎȅ ōȅ ǘƘŜ 
ƛƴŘƛǾƛŘǳŀƭ Ǉƭŀƴǘ ƻǇŜǊŀǘƻǊǎ ƻǊ ŦǊƻƳΥ  

¢ƘŜ 9ƴǾƛǊƻƴƳŜƴǘ !ƎŜƴŎȅπ tƻƭƭǳǝƻƴ LƴǾŜƴǘƻǊȅ ŀƴŘ bŀǘǳǊŀƭ wŜǎƻǳǊŎŜǎ ²ŀƭŜǎ π ²ŜƭǎƘ 9Ƴƛǎǎƛƻƴǎ 
LƴǾŜƴǘƻǊȅ 

.ƻǘƘ ǘƘŜ 9ƴǾƛǊƻƴƳŜƴǘ !ƎŜƴŎȅ ό9ƴƎƭŀƴŘύ ŀƴŘ bŀǘǳǊŀƭ wŜǎƻǳǊŎŜǎ ²ŀƭŜǎ ŎƻƳǇƛƭŜ ŀƴ ŜƳƛǎǎƛƻƴǎ ƛƴǾŜƴǘƻǊȅ 
όάtLέ ŦƻǊ ǎƛǘŜǎ ƛƴ 9ƴƎƭŀƴŘΤ ά²9Lέ ŦƻǊ ǎƛǘŜǎ ƛƴ ²ŀƭŜǎύ ōŀǎŜŘ ƻƴ ƻǇŜǊŀǘƻǊ ǊŜǘǳǊƴǎ ƻŦ ŀƴƴǳŀƭ Ƴŀǎǎ ŜƳƛǎǎƛƻƴǎ 
ŦǊƻƳ ŀǊƻǳƴŘ нΣллл ƳŀƧƻǊ Ǉƻƛƴǘ ǎƻǳǊŎŜǎ ƛƴ 9ƴƎƭŀƴŘ ŀƴŘ ²ŀƭŜǎΦ CƻǊ Ƴƻǎǘ ȅŜŀǊǎ ƻŦ ǘƘŜ ǝƳŜ ǎŜǊƛŜǎΣ ǘƘƛǎ 
ƛǎ ƻƴŜ ŎƻƳōƛƴŜŘ ŘŀǘŀǎŜǘΣ ōǳǘ ƛƴ ǊŜŎŜƴǘ ȅŜŀǊǎ ǘƘŜ ²9L Řŀǘŀ Ƙŀǎ ōŜŜƴ ŎƻƳǇƛƭŜŘ ƛƴ ŀ ǎŜǇŀǊŀǘŜ όǇŀǊŀƭƭŜƭύ 
ǎȅǎǘŜƳ ŦǊƻƳ ǘƘŜ tL Řŀǘŀ ŦƻǊ ǎƛǘŜǎ ƛƴ 9ƴƎƭŀƴŘΦ ¢ƘŜǎŜ ƛƴǾŜƴǘƻǊƛŜǎ ǊŜǉǳƛǊŜ ǘƘŜ ŜȄǘŜƴǎƛǾŜ ŎƻƳǇƛƭŀǝƻƴ ƻŦ 
Řŀǘŀ ŦǊƻƳ ŀ ƭŀǊƎŜ ƴǳƳōŜǊ ƻŦ ŘƛũŜǊŜƴǘ ǎƻǳǊŎŜ ǎŜŎǘƻǊǎΦ ¢Ƙƛǎ ǾŀƭǳŀōƭŜ ǎƻǳǊŎŜ ƻŦ ƛƴŦƻǊƳŀǝƻƴ ƛǎ 
ƛƴŎƻǊǇƻǊŀǘŜŘ ƛƴǘƻ ǘƘŜ ƛƴǾŜƴǘƻǊȅ ǿƘŜǊŜǾŜǊ ǇƻǎǎƛōƭŜΣ ŀǎ ŜƛǘƘŜǊ ŜƳƛǎǎƛƻƴǎ ŘŀǘŀΣ ƻǊ ǎǳǊǊƻƎŀǘŜ Řŀǘŀ ŦƻǊ 
ǇŀǊǝŎǳƭŀǊ ǎƻǳǊŎŜ ǎŜŎǘƻǊǎΦ ¢ƘŜ ƛƴŦƻǊƳŀǝƻƴ ƘŜƭŘ ƛƴ ǘƘŜ tL ŀƴŘ ²9L ŀǊŜ ŀƭǎƻ ŜȄǘŜƴǎƛǾŜƭȅ ǳǎŜŘ ƛƴ ǘƘŜ 
ƎŜƴŜǊŀǝƻƴ ƻŦ ǘƘŜ ŜƳƛǎǎƛƻƴǎ ƳŀǇǎΣ ŀǎ ǘƘŜ ƭƻŎŀǝƻƴǎ ƻŦ ƛƴŘƛǾƛŘǳŀƭ Ǉƻƛƴǘ ǎƻǳǊŎŜǎ ŀǊŜ ƪƴƻǿƴΦ ¢ƘŜ 
LƴǾŜƴǘƻǊȅ !ƎŜƴŎȅΣ ǘƘŜ 9! ŀƴŘ ǘƘŜ bw² ǿƻǊƪ ŎƭƻǎŜƭȅ ǘƻ ƳŀȄƛƳƛǎŜ ǘƘŜ ŜȄŎƘŀƴƎŜ ƻŦ ǳǎŜŦǳƭ ƛƴŦƻǊƳŀǝƻƴΦ  

¢ƘŜ {ŎƻǩǎƘ 9ƴǾƛǊƻƴƳŜƴǘ tǊƻǘŜŎǝƻƴ !ƎŜƴŎȅ π {twL LƴǾŜƴǘƻǊȅ 

¢ƘŜ {ŎƻǩǎƘ 9ƴǾƛǊƻƴƳŜƴǘ tǊƻǘŜŎǝƻƴ !ƎŜƴŎȅ ό{9t!ύ ŎƻƳǇƛƭŜǎ ŀƴ ŜƳƛǎǎƛƻƴǎ ƛƴǾŜƴǘƻǊȅ ŦƻǊ ŜƳƛǎǎƛƻƴǎ 
ǊŜǇƻǊǝƴƎ ǳƴŘŜǊ ǘƘŜ 9tw ƛƴ ƻǊŘŜǊ ǘƻ ǊŜǇƻǊǘ ǘƻ ǘƘŜ tw¢wΦ LƴŘǳǎǘǊƛŀƭ ǇǊƻŎŜǎǎ ŜƳƛǎǎƛƻƴǎ ŀǊŜ ǊŜǇƻǊǘŜŘ ǘƻ 
ǘƘŜ {ŎƻǩǎƘ tƻƭƭǳǘŀƴǘ wŜƭŜŀǎŜǎ LƴǾŜƴǘƻǊȅ ό{twLύΣ ŀƴŘ ǘƘŜ Řŀǘŀ ŎƻǾŜǊǎ ŜƳƛǎǎƛƻƴǎ ƛƴ нллн ŀƴŘ ŦǊƻƳ нллп 
ƻƴǿŀǊŘǎΦ !ǎ ǿƛǘƘ ǘƘŜ ŜǉǳƛǾŀƭŜƴǘ ƛƴŘǳǎǘǊƛŀƭ ŜƳƛǎǎƛƻƴǎ ƛƴǾŜƴǘƻǊȅ Řŀǘŀ ŦǊƻƳ ǘƘŜ 9! ŀƴŘ bw²Σ ǘƘŜ Ǉƻƛƴǘ 
ǎƻǳǊŎŜ ŜƳƛǎǎƛƻƴǎ Řŀǘŀ ǇǊƻǾƛŘŜŘ Ǿƛŀ ǘƘŜ {twL ŀǊŜ ǳǎŜŘ ǿƛǘƘƛƴ ǘƘŜ b!9L ƛƴ ǘƘŜ ƎŜƴŜǊŀǝƻƴ ƻŦ ŜƳƛǎǎƛƻƴ 
ǘƻǘŀƭǎΣ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŀƴŘ ƳŀǇǇƛƴƎ ŘŀǘŀΦ ¢ƘŜ {9t! ƛƴǾŜƴǘƻǊȅ Ŏŀƴ ōŜ ŦƻǳƴŘ ŀǘΥ  

ƘǧǇΥκκǿǿǿΦǎŜǇŀΦƻǊƎΦǳƪκŀƛǊκǇǊƻŎŜǎǎψƛƴŘǳǎǘǊȅψǊŜƎǳƭŀǝƻƴκǇƻƭƭǳǘŀƴǘψǊŜƭŜŀǎŜψƛƴǾŜƴǘƻǊȅΦŀǎǇȄ 

¢ƘŜ bƻǊǘƘŜǊƴ LǊŜƭŀƴŘ 9ƴǾƛǊƻƴƳŜƴǘ !ƎŜƴŎȅ π tƻƭƭǳǝƻƴ LƴǾŜƴǘƻǊȅ 

¢ƘŜ bƻǊǘƘŜǊƴ LǊŜƭŀƴŘ 9ƴǾƛǊƻƴƳŜƴǘ !ƎŜƴŎȅ ŎƻƳǇƛƭŜǎ ŀ tƻƭƭǳǝƻƴ LƴǾŜƴǘƻǊȅ ƻŦ ƛƴŘǳǎǘǊƛŀƭ ŜƳƛǎǎƛƻƴǎ ŦƻǊ 
ǘƘŜ ǇǳǊǇƻǎŜǎ ƻŦ tw¢wΦ ¢Ƙƛǎ Ǉƻƛƴǘ ǎƻǳǊŎŜ ŘŀǘŀΣ ŀƭǘƘƻǳƎƘ ƴƻǘ ȅŜǘ ŀǾŀƛƭŀōƭŜ Ǿƛŀ ǘƘŜ ǿŜōΣ ƛǎ ǊŜŀŘƛƭȅ ŀǾŀƛƭŀōƭŜ 
ǘƻ ǘƘŜ ǇǳōƭƛŎ Ǿƛŀ ǘƘŜ 5ŜǇŀǊǘƳŜƴǘ ƛǘǎŜƭŦΦ ¢ƘŜ b!9L ǳǝƭƛǎŜǎ ǘƘƛǎ ǾŀƭǳŀōƭŜ Ǉƻƛƴǘ ǎƻǳǊŎŜ ŜƳƛǎǎƛƻƴǎ Řŀǘŀ ŦƻǊ 
ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ŜƳƛǎǎƛƻƴǎ ǘƻǘŀƭǎΣ ŦŀŎǘƻǊǎ ŀƴŘ ƳŀǇǇƛƴƎ ŘŀǘŀΦ  

1.4.5. Improvements to Inventory Data and Methods 

!ǎ ƴƻǘŜŘ ŀōƻǾŜΣ ŜŀŎƘ ȅŜŀǊ ǘƘŜ ƛƴǾŜƴǘƻǊȅ ƛǎ ǳǇŘŀǘŜŘ ǘƻ ƛƴŎƭǳŘŜ ǘƘŜ ƭŀǘŜǎǘ Řŀǘŀ ŀǾŀƛƭŀōƭŜΤ ƛƳǇǊƻǾŜƳŜƴǘǎ 
ǘƻ ǘƘŜ ƳŜǘƘƻŘƻƭƻƎȅ ŀǊŜ ƳŀŘŜ ŀƴŘ ŀǊŜ ōŀŎƪŘŀǘŜŘ ǘƻ ŜƴǎǳǊŜ ŀ ŎƻƴǎƛǎǘŜƴǘ ǝƳŜ ǎŜǊƛŜǎΦ ¢ƘŜ b!9L Ƙŀǎ ōŜŜƴ 
ŘŜǾŜƭƻǇŜŘ ŀƴŘ ƛƳǇǊƻǾŜŘ ƻǾŜǊ Ƴŀƴȅ ȅŜŀǊǎ ŀƴŘ ŦƻǊ Ƴƻǎǘ ŜƳƛǎǎƛƻƴ ǎƻǳǊŎŜǎ ǘƘŜ ƳŜǘƘƻŘƻƭƻƎƛŜǎ ǳǎŜŘ ŀǊŜ 
ǿŜƭƭπŜǎǘŀōƭƛǎƘŜŘ ŀƴŘ Ŏŀƴƴƻǘ ōŜ ƛƳǇǊƻǾŜŘ ǳǇƻƴ ǿƛǘƘƻǳǘ ŎƻƳƳƛǩƴƎ ǎƛƎƴƛŬŎŀƴǘ ǊŜǎƻǳǊŎŜǎ ǘƻ ǘƘŜ ǘŀǎƪΦ 
IƻǿŜǾŜǊΣ ǘƘŜ ƛƴǾŜƴǘƻǊȅ ƛƳǇǊƻǾŜƳŜƴǘ ǇǊƻƎǊŀƳƳŜ όŘŜǎŎǊƛōŜŘ ƛƴ ǎŜŎǝƻƴ мΦсΦсΦпύ ŜƴŀōƭŜǎ ǊŜǎŜŀǊŎƘ ǘƻ 
ōŜ ǳƴŘŜǊǘŀƪŜƴ ŀƛƳŜŘ ŀǘ ƛƳǇǊƻǾƛƴƎ ǘƘŜ ƛƴǾŜƴǘƻǊȅΣ ŦƻǊ ŜȄŀƳǇƭŜ ǘƻ ŀŘŘǊŜǎǎ ŀƴȅ ƴŜǿ κ ŜƳŜǊƎƛƴƎ ŜƳƛǎǎƛƻƴ 
ǎƻǳǊŎŜǎ ŀƴŘ ǘƻ ǘŀƪŜ ŀŎŎƻǳƴǘ ƻŦ ŀƴȅ ŎƘŀƴƎŜǎ ŀƴŘ ŀŘŘƛǝƻƴǎ ǘƻ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ 

http://www.sepa.org.uk/air/process_industry_regulation/pollutant_release_inventory.aspx
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¶ UK Government energy, transport and production statistics used in the inventory; 

¶ UK ETS data; 

¶ emissions data given in the PI/WEI/SPRI/NIPI; 

¶ emissions data from the EEMS data set; 

¶ data sets routinely supplied by industry to the Inventory Agency as part of the 
annual data collection process. 

¢ƘŜ b!9L ƛƳǇǊƻǾŜƳŜƴǘ Ǉƭŀƴ ƛǎ Ŏƻƴǎǘŀƴǘƭȅ ǳƴŘŜǊ ǊŜǾƛŜǿ ōȅ 5ŜŦǊŀ ŀƴŘ 59{b½Σ ǘƻ ǘŀƪŜ ŀŎŎƻǳƴǘ ƻŦ ŜȄǇŜǊǘ 
ŀƴŘ ǇŜŜǊ ǊŜǾƛŜǿ ŬƴŘƛƴƎǎ ŀǎ ǿŜƭƭ ŀǎ ƛǎǎǳŜǎ ƛŘŜƴǝŬŜŘ ōȅ ǘƘŜ LƴǾŜƴǘƻǊȅ !ƎŜƴŎȅ ƛƴ ǘƘŜ ǇƻǎǘπǎǳōƳƛǎǎƛƻƴ 
ǊŜǾƛŜǿΣ ǿƘƛŎƘ ŎƻƭƭŀǘŜǎ ŬƴŘƛƴƎǎ ŦǊƻƳ ǘƘŜ ƭŀǘŜǎǘ ƛƴǾŜƴǘƻǊȅ ŎȅŎƭŜΦ  

Lƴ ŀŘŘƛǝƻƴ ǘƻ ŦƻǊƳŀƭ ǊŜǾƛŜǿǎ ƻŦ ǘƘŜ ƛƴǾŜƴǘƻǊȅΣ ǘƘŜ LƴǾŜƴǘƻǊȅ !ƎŜƴŎȅ ǎŜŜƪǎ ƴŜǿ ƛƴŦƻǊƳŀǝƻƴ ŀƴŘ 
ŀŎŎŜǎǎŜǎ ƴŜǿ Řŀǘŀ ǎƻǳǊŎŜǎ ǘƘǊƻǳƎƘ ŀƴ ŀƴƴǳŀƭ ǇǊƻƎǊŀƳƳŜ ƻŦ Ŏƻƴǎǳƭǘŀǝƻƴ ǿƛǘƘ ƛƴŘǳǎǘǊƛŀƭ ǘǊŀŘŜ 
ŀǎǎƻŎƛŀǝƻƴǎΣ ǎǇŜŎƛŬŎ ƻǊƎŀƴƛǎŀǝƻƴǎΣ ƎƻǾŜǊƴƳŜƴǘ ŘŜǇŀǊǘƳŜƴǘǎ ŀƴŘ ŀƎŜƴŎƛŜǎΣ ŀƴŘ ƻǘƘŜǊ ǎǘŀƪŜƘƻƭŘŜǊǎΦ 
¢ƘŜǎŜ ƳŜŜǝƴƎǎΣ ǇƘƻƴŜ Ŏŀƭƭǎ ŀƴŘ ŜƳŀƛƭ ŜȄŎƘŀƴƎŜǎ ƻƊŜƴ ƘƛƎƘƭƛƎƘǘ ŀǊŜŀǎ ƻŦ ǘƘŜ ƛƴǾŜƴǘƻǊȅ ŦƻǊ ǿƘƛŎƘ ƴŜǿ 
ƻǊ ǳǇŘŀǘŜŘ Řŀǘŀ ƛǎ ŀǾŀƛƭŀōƭŜΣ ǿƘŜǊŜ ŦǳǊǘƘŜǊ ǊŜŬƴŜƳŜƴǘǎ ŎƻǳƭŘ ōŜ ƳŀŘŜ π ŦƻǊ ŜȄŀƳǇƭŜ ǿƘŜǊŜ ƴŜǿ 
ƛƴŘǳǎǘǊȅπǎǇŜŎƛŬŎ ǊŜǎŜŀǊŎƘ ƻǊ ƛƴǾŜǎǘƳŜƴǘ ƘƛƎƘƭƛƎƘǘǎ ŀƴ ƛƳǇǊƻǾŜƳŜƴǘ ƛƴ ŜƳƛǎǎƛƻƴǎ ǇŜǊŦƻǊƳŀƴŎŜ ƻǊ 
ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ŜƳƛǎǎƛƻƴ ǎƻǳǊŎŜǎ ƻƴ ŜȄƛǎǝƴƎ ¦Y ǇƭŀƴǘΦ  

{ŜŎǘƻǊπǎǇŜŎƛŬŎ ǇƭŀƴƴŜŘ ƛƳǇǊƻǾŜƳŜƴǘǎ ŀǊŜ ŘŜǘŀƛƭŜŘ ǘƘǊƻǳƎƘƻǳǘ ǘƘƛǎ ǊŜǇƻǊǘ ƛƴ ǘƘŜ ǊŜƭŜǾŀƴǘ ǎŜŎǝƻƴǎΦ 

1.5.  Key Source Analysis 

¢ŀōƭŜ мπп ŀƴŘ ¢ŀōƭŜ мπр ǇǊƻǾƛŘŜ ŀƴ ƻǾŜǊǾƛŜǿ ƻŦ ǘƘŜ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ ǎƻǳǊŎŜǎ ŦƻǊ ǎŜƭŜŎǘŜŘ ǇƻƭƭǳǘŀƴǘǎΣ ŦƻǊ 
ǘƘŜ ȅŜŀǊǎ нллр ŀƴŘ нлно ǊŜǎǇŜŎǝǾŜƭȅΣ ǊŜǇƻǊǘŜŘ ǳƴŘŜǊ ǘƘŜ /[w¢!t ƛƴ ǘƘŜ нлнр ƛƴǾŜƴǘƻǊȅ ǎǳōƳƛǎǎƛƻƴΦ 
¢ƘŜ ƪŜȅ ǎƻǳǊŎŜ ŀƴŀƭȅǎƛǎ ƛǎ ŎŀƭŎǳƭŀǘŜŘ ōŀǎŜŘ ƻƴ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ŦǳŜƭ ǳǎŜŘ ŀƴŘ ƘŜƴŎŜ ŘƛũŜǊǎ ǘƻ ǘƘŜ Y/! 
όYŜȅ /ŀǘŜƎƻǊȅ !ƴŀƭȅǎƛǎύ ƎŜƴŜǊŀǘŜŘ ōȅ /9LtΩǎ wŜǇ5ŀō ǘƻƻƭ ǿƘƛŎƘ ƛǎ ōŀǎŜŘ ƻƴ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ŦǳŜƭ ǎƻƭŘΦ  

tƭŜŀǎŜ ǎŜŜ !ǇǇŜƴŘƛȄ н ŦƻǊ ŦǳǊǘƘŜǊ Y/! ƛƴŦƻǊƳŀǝƻƴΣ ŀǎ ŘŜǘŀƛƭŜŘ ƛƴ ±LLL !ƴƴŜȄŜǎΣ !ǇǇŜƴŘƛŎŜǎ ŀƴŘ 
{ǳǇǇƭŜƳŜƴǘŀǊȅ 5ŀǘŀΦ 

YŜȅ ǎƻǳǊŎŜǎ ŀǊŜ ǘƘƻǎŜ ǿƘƛŎƘΣ ǿƘŜƴ ǎǳƳƳŜŘ ǳǇ ƛƴ ŘŜǎŎŜƴŘƛƴƎ ƻǊŘŜǊ ƻŦ ƳŀƎƴƛǘǳŘŜΣ ŎǳƳǳƭŀǝǾŜƭȅ ŀŘŘ 
ǳǇ ǘƻ ул҈ ƻŦ ǘƘŜ ƴŀǝƻƴŀƭ ǘƻǘŀƭΣ ŀǎ ǇŜǊ ǊŜǇƻǊǝƴƎ ƎǳƛŘŀƴŎŜ22Φ  

CƻǊ bh· ŀƴŘ taнΦрΣ ǘƘŜ ŘƻƳƛƴŀƴǘ ǎƻǳǊŎŜ ƛǎ м!оō wƻŀŘ ǘǊŀƴǎǇƻǊǘ όƛƴŎƭǳŘƛƴƎ ŎŀǊǎΣ ƭƛƎƘǘ ŀƴŘ ƘŜŀǾȅπŘǳǘȅ 
ǾŜƘƛŎƭŜǎ ŀƴŘ ōǳǎŜǎύ ŎƻƴǘǊƛōǳǝƴƎ ŎƻƭƭŜŎǝǾŜƭȅ ом҈ ŀƴŘ нн҈ ƻŦ ŜƳƛǎǎƛƻƴǎ ǊŜǎǇŜŎǝǾŜƭȅΦ {ƛȄ ƻŦ ǘƘŜ ǎŜǾŜƴ 
ƪŜȅ ǎƻǳǊŎŜǎ ŦƻǊ bIо ŀǊŜ ŦǊƻƳ ǘƘŜ ŀƎǊƛŎǳƭǘǳǊŜ ǎŜŎǘƻǊΣ ǿƛǘƘ нм҈ ƻŦ ǘƘŜ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ƭƛǾŜǎǘƻŎƪ ƳŀƴǳǊŜǎ 
ŀǇǇƭƛŜŘ ǘƻ ǎƻƛƭǎ όо5ŀнŀύΦ ¢ƘŜ ƭŀǊƎŜǎǘ ǎƻǳǊŎŜ ƻŦ ba±h/ ŜƳƛǎǎƛƻƴǎΣ но҈ ƻŦ ǘƘŜ ƴŀǝƻƴŀƭ ǘƻǘŀƭΣ ƛǎ ŦǊƻƳ ǘƘŜ 
ǳǎŜ ƻŦ ŘƻƳŜǎǝŎ ǎƻƭǾŜƴǘǎ ƛƴŎƭǳŘƛƴƎ ŦǳƴƎƛŎƛŘŜǎ όн5оŀύΦ м!пōƛ όǊŜǎƛŘŜƴǝŀƭ ǎǘŀǝƻƴŀǊȅ ŎƻƳōǳǎǝƻƴύ 
ǊŜƳŀƛƴǎ ŀǎ ǘƘŜ ŘƻƳƛƴŀƴǘ ǎƻǳǊŎŜ ƻŦ {hнΣ ŀƴŘ ǎŜŎƻƴŘ Ƴƻǎǘ ŘƻƳƛƴŀƴǘ ŦƻǊ taнΦр ŜƳƛǎǎƛƻƴǎΦ м!мŀ 
όŜƭŜŎǘǊƛŎƛǘȅ ŀƴŘ ƘŜŀǘ ǇǊƻŘǳŎǝƻƴύ ƛǎ ƻƴŜ ƻŦ ǘƘŜ ŘƻƳƛƴŀƴǘ ǎƻǳǊŎŜǎ ƻŦ {hнΣ bh·Σ /hΣ taнΦрΣ IƎ ŀƴŘ I/. 
ŜƳƛǎǎƛƻƴǎΣ ŀƭǘƘƻǳƎƘ ǘƘƛǎ ǎƘƻǳƭŘ ōŜ ǾƛŜǿŜŘ ŀƎŀƛƴǎǘ ŀ ǎǳōǎǘŀƴǝŀƭƭȅ ǊŜŘǳŎŜŘ ƴŀǝƻƴŀƭ ǘƻǘŀƭ ƻǾŜǊ ǘƘŜ ǝƳŜ 
ǎŜǊƛŜǎΦ ¢{t ŀƴŘ taмл ŀǊŜ ŘƻƳƛƴŀǘŜŘ ōȅ н!рō όŎƻƴǎǘǊǳŎǝƻƴύΦ  

.ǊŀƪŜ ŀƴŘ ǘȅǊŜ ǿŜŀǊ ƛǎ ŀ ŘƻƳƛƴŀƴǘ ǎƻǳǊŎŜ ŦƻǊ tō ŜƳƛǎǎƛƻƴǎ ƛƴ нлноΣ ŎƻƴǘǊƛōǳǝƴƎ оф҈ ƻŦ ǘƘŜ ¦YΩǎ ǘƻǘŀƭ 
ŜƳƛǎǎƛƻƴǎ ƻŦ ǘƘƛǎ ǇƻƭƭǳǘŀƴǘΦ ¢ƘŜ ƻƴƭȅ ƪŜȅ ǎƻǳǊŎŜ ŦƻǊ I/. ƛǎ ǇǳōƭƛŎ ŜƭŜŎǘǊƛŎƛǘȅ ŀƴŘ ƘŜŀǘ ǇǊƻŘǳŎǝƻƴ όм!мŀύ 
ǎƛƴŎŜ ǘƘŜ ƭŀǎǘ ƻŦ ǘƘŜ I/.πŎƻƴǘŀƛƴƛƴƎ ǇŜǎǝŎƛŘŜǎ όо5Ŧύ ǿŜǊŜ ōŀƴƴŜŘ ŦƻǊ ǳǎŜ ƛƴ нлнмΦ  

 
22https://www.ceip.at/fileadmin/inhalte/ceip/1_reporting_guidelines2014/annex_ii_informative_inventory_report_issue2021_final.pdf 
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¢ŀōƭŜ мπп YŜȅ bCw {ƻǳǊŎŜǎ ƻŦ !ƛǊ vǳŀƭƛǘȅ tƻƭƭǳǘŀƴǘǎ ƛƴ ǘƘŜ ¦Y ƛƴ нллр όǘƘŀǘ ǘƻƎŜǘƘŜǊ ŎƻƴǘǊƛōǳǘŜ ŀǘ ƭŜŀǎǘ ул҈ ǘƻ ǘƘŜ Ǉƻƭƭǳǘŀƴǘ ŜƳƛǎǎƛƻƴǎ ǘƻǘŀƭǎΣ ōŀǎŜŘ ƻƴ 
ŦǳŜƭ ǳǎŜŘ ŘŀǘŀύΦ 5ƛũŜǊŜƴǘ ŎƻƭƻǳǊǎ ŀǊŜ ǳǎŜŘ ǘƻ ƘƛƎƘƭƛƎƘǘ bCw ǎŜŎǘƻǊǎ όм!мΣ м!нΣ м!оΣ м!пΣ м.Σ нΣ оΣ рΣ ŀƴŘ сύΦ 
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¢ŀōƭŜ мπр YŜȅ bCw {ƻǳǊŎŜǎ ƻŦ !ƛǊ vǳŀƭƛǘȅ tƻƭƭǳǘŀƴǘǎ ƛƴ ǘƘŜ ¦Y ƛƴ нлно όǘƘŀǘ ǘƻƎŜǘƘŜǊ ŎƻƴǘǊƛōǳǘŜ ŀǘ ƭŜŀǎǘ ул҈ ǘƻ ǘƘŜ Ǉƻƭƭǳǘŀƴǘ ŜƳƛǎǎƛƻƴǎ ǘƻǘŀƭǎΣ ōŀǎŜŘ ƻƴ 
ŦǳŜƭ ǳǎŜŘ ŘŀǘŀύΦ 5ƛũŜǊŜƴǘ ŎƻƭƻǳǊǎ ŀǊŜ ǳǎŜŘ ǘƻ ƘƛƎƘƭƛƎƘǘ bCw ǎŜŎǘƻǊǎ όм!мΣ м!нΣ м!оΣ м!пΣ м.Σ нΣ оΣ рΣ ŀƴŘ сύΦ 
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Together with a key category level analysis, the UK also presents a key category trend analysis in 
Appendix 2. In Table 1-6 below (also presented in Appendix 2.1), we present a combined output of 
the trend and level key categories23 that are used to direct the continuous improvement 
programme. At present, the UK only conducts an Approach 1 key category analysis, i.e. not 
accounting for the uncertainty of different source and activity combinations. This is a planned 
improvement for the future. 

Table 1-6 Key Category Analysis summary for the UK, detailing for the main pollutants the key 
categories by level (L1) and trend (T1) whilst following the Approach 1 methodology 

NFRCode Ammonia Carbon 
Monoxide 

Nitrogen 
Oxides as 
NO2 

Non 
Methane 
VOC 

PM10 

(Particulat
e Matter < 
10µm) 

PM2.5 

(Particulat
e Matter < 
2.5µm) 

Sulphur 
Dioxide 

1A1a - L1 L1, T1 - T1 L1, T1 L1, T1 

1A1b - - L1 - T1 T1 L1, T1 

1A1c - - L1, T1 - - - - 

1A2a - L1, T1 - - - - L1 

1A2gvii - L1, T1 T1 - T1 T1 - 

1A2gviii - L1 L1 - L1 L1 L1, T1 

1A3bi T1 L1, T1 L1, T1 T1 T1 L1, T1 - 

1A3bii - T1 L1 T1 T1 T1 - 

1A3biii - - L1, T1 - T1 T1 - 

1A3biv - T1 - - - - - 

1A3bv - - - L1, T1 - - - 

1A3bvi - - - - L1 L1 - 

1A3bvii - - - - L1 L1 - 

1A3dii - L1 L1, T1 - L1, T1 L1, T1 L1, T1 

1A3eii - - - - - T1 - 

1A4ai - - L1 - - L1 - 

1A4bi - L1 L1 L1 L1 L1 L1 

1A4bii - L1 - - - - - 

1A4cii - - T1 - T1 T1 - 

1A5b - - L1 - - - - 

1B1a - - - T1 - - - 

1B1b - - - - - - L1 

1B2ai - - - L1, T1 - - - 

1B2aiv - - - L1, T1 - - - 

1B2av - - - L1, T1 - - - 

1B2b - - - L1, T1 - - - 

2A5a - - - - L1, T1 L1 - 

2A5b - - - - L1, T1 L1, T1 - 

2A6 - - - - L1, T1 L1, T1 - 

2B10a - - - T1 - - - 

2C1 - L1 - - L1, T1 L1, T1 - 

 
23 A key category is defined as an NFR category that contributes to the top 80% of emissions either by magnitude or trend in emissions, and 
follows the methodology set out in Chapter A.2 of the EMEP/EEA Guidebook https://www.eea.europa.eu/en/analysis/publications/emep-
eea-guidebook-2023.  

https://www.eea.europa.eu/en/analysis/publications/emep-eea-guidebook-2023
https://www.eea.europa.eu/en/analysis/publications/emep-eea-guidebook-2023
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NFRCode Ammonia Carbon 
Monoxide 

Nitrogen 
Oxides as 
NO2 

Non 
Methane 
VOC 

PM10 

(Particulat
e Matter < 
10µm) 

PM2.5 

(Particulat
e Matter < 
2.5µm) 

Sulphur 
Dioxide 

2D3a - - - L1 - - - 

2D3d - - - L1, T1 - - - 

2D3g - - - L1 - - - 

2D3h - - - T1 - - - 

2D3i - - - L1, T1 - - - 

2G - - - - T1 L1, T1 - 

2H2 - - - L1, T1 - - - 

2I - - - - - L1 - 

3B1a L1, T1 - - L1 - - - 

3B1b L1, T1 - - L1 - L1 - 

3B3 T1 - - - - - - 

3B4gii T1 - - - L1 - - 

3B4giv - - - - L1 - - 

3Da1 L1, T1 - - - - - - 

3Da2a L1, T1 - - L1, T1 - - - 

3Da2c L1, T1 - - - - - - 

3Da3 L1 - - - - - - 

3Dc - - - - L1 - - 

5C2 - - - - L1 L1 - 

5E - - - - L1 L1, T1 - 

6A L1, T1 - - - - - - 

 

 

1.6.  Quality Assurance and Quality Control  

¢Ƙƛǎ ǎŜŎǝƻƴ ǇǊƻǾƛŘŜǎ ŘŜǘŀƛƭǎ ƻŦ ǘƘŜ v!κv/ ǎȅǎǘŜƳ ŦƻǊ ǘƘŜ ¦Y b!9LΣ ƛƴŎƭǳŘƛƴƎ ǾŜǊƛŬŎŀǝƻƴ ŀƴŘ ǘǊŜŀǘƳŜƴǘ 
ƻŦ ŎƻƴŬŘŜƴǝŀƭƛǘȅ ƛǎǎǳŜǎΦ v!κv/ ŀŎǝǾƛǝŜǎ ŎƻƳǇǊƛǎŜΥ  

¶ Quality Control (e.g. raw data checks, calculation checks, output checks) to 
minimise the risk of errors within the available resources to deliver the inventory.  

¶ Quality Assurance (e.g. peer reviews, bilateral reviews, expert reviews) whereby 
independent experts periodically review all or part of the inventory to identify 
potential areas for improvement.  

¶ Verification where alternate independent datasets are available to compare against 
inventory data and trends).  

¢ƘŜ b!9L v!κv/ ǎȅǎǘŜƳ ŎƻƳǇƭƛŜǎ ǿƛǘƘ ǘƘŜ ƎǳƛŘŀƴŎŜ ǇǳōƭƛǎƘŜŘ ƛƴ ǘƘŜ ƭŀǘŜǎǘ 9a9tκ99! DǳƛŘŜōƻƻƪ ŀƴŘ 
ǘƘŜ ƳƻǊŜ ŎƻƳǇǊŜƘŜƴǎƛǾŜ ƎǳƛŘŀƴŎŜ ƻƴ DID ŜƳƛǎǎƛƻƴǎ ƛƴǾŜƴǘƻǊƛŜǎ ό¢ƛŜǊ м ǇǊƻŎŜŘǳǊŜǎ ƻǳǘƭƛƴŜŘ ƛƴ ǘƘŜ 
нллс Lt// DǳƛŘŜƭƛƴŜǎύΦ ¢ƘŜ v!κv/ Ǉƭŀƴ ǎŜǘǎ ƻǳǘ ŀ ǝƳŜƭƛƴŜ ŦƻǊ v!κv/ ŎƘŜŎƪǎΣ ŘŜǎƛƎƴŜŘ ǘƻ Ŭǘ ƛƴ ǿƛǘƘ 
ŎƻƳǇƛƭŀǝƻƴ ŀƴŘ ǊŜǇƻǊǝƴƎ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ŀƭƭ ¦Y !ƛǊ tƻƭƭǳǘŀƴǘ ŀƴŘ DID ƛƴǾŜƴǘƻǊȅ ǊŜǇƻǊǝƴƎ 
ŎƻƳƳƛǘƳŜƴǘǎΦ 

wƛŎŀǊŘƻ όǘƘŜ LƴǾŜƴǘƻǊȅ !ƎŜƴŎȅύ ƛǎ Ŧǳƭƭȅ ŎŜǊǝŬŜŘ ǘƻ L{h фллмΥнлмр ŀƴŘ L{h мпллмΥнлмр όǎŜŜ .ƻȄ м 
ōŜƭƻǿύΦ ¢Ƙƛǎ ŎŜǊǝŬŎŀǝƻƴ ǇǊƻǾƛŘŜǎ ŀǎǎǳǊŀƴŎŜ ǘƘŀǘ ǘƘǊƻǳƎƘ ŀǇǇƭƛŎŀǝƻƴ ƻŦ ǘƘŜ L{h фллм ǎǘŀƴŘŀǊŘ ōȅ 
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wƛŎŀǊŘƻΣ ŀ ŎƻƴǎƛǎǘŜƴǘ ǉǳŀƭƛǘȅ ŀǇǇǊƻŀŎƘ ŀŎǊƻǎǎ ŀƭƭ ŀǎǇŜŎǘǎ ƻŦ ǘƘŜ ƛƴǾŜƴǘƻǊȅ ǇǊƻƧŜŎǘ ƛǎ ƳŀƛƴǘŀƛƴŜŘΣ 
ƛƴŎƭǳŘƛƴƎ ŎƻƴŦƻǊƳƛƴƎ ǘƻ ƎƻƻŘ ǇǊŀŎǝŎŜ ƛƴ ǇǊƻƧŜŎǘ ƳŀƴŀƎŜƳŜƴǘΦ 

 

 

.ƻȄ мΥ L{h фллмΥнлмр ŀƴŘ L{h мпллмΥнлмр !ŎŎǊŜŘƛǘŀǝƻƴ  

Lƴ ŀŘŘƛǝƻƴ ǘƻ ǘƘŜ ¦YΩǎ !vtLπǎǇŜŎƛŬŎ v!κv/ ǎȅǎǘŜƳΣ ǘƘǊƻǳƎƘ wƛŎŀǊŘƻΣ ǘƘŜ LƴǾŜƴǘƻǊȅ Ƙŀǎ ōŜŜƴ ǎǳōƧŜŎǘ ǘƻ 

L{h фллл ǎƛƴŎŜ мффп ŀƴŘ ƛǎ ƴƻǿ ǎǳōƧŜŎǘ ǘƻ L{h фллмΥнлмрΦ Lǘ ƛǎ ŀǳŘƛǘŜŘ ōȅ [ƭƻȅŘǎ wŜƎƛǎǘŜǊ vǳŀƭƛǘȅ 

!ǎǎǳǊŀƴŎŜ ό[wv!ύ ŀƴŘ ǘƘŜ wƛŎŀǊŘƻ ƛƴǘŜǊƴŀƭ v! ŀǳŘƛǘƻǊǎΦ ¢ƘŜ b!9L Ƙŀǎ ōŜŜƴ ŀǳŘƛǘŜŘ ŦŀǾƻǳǊŀōƭȅ ōȅ [wv! 

ƻƴ ŬǾŜ ƻŎŎŀǎƛƻƴǎ ƛƴ ǘƘŜ ƭŀǎǘ мр ȅŜŀǊǎΦ ¢ƘŜ ŜƳǇƘŀǎƛǎ ƻŦ ǘƘŜǎŜ ŀǳŘƛǘǎ ǿŀǎ ǇƭŀŎŜŘ ƻƴ ŀǳǘƘƻǊƛǎŀǝƻƴ ƻŦ 

ǇŜǊǎƻƴƴŜƭ ǘƻ ǿƻǊƪ ƻƴ ƛƴǾŜƴǘƻǊƛŜǎΣ ŘƻŎǳƳŜƴǘ ŎƻƴǘǊƻƭΣ Řŀǘŀ ǘǊŀŎƪƛƴƎ ŀƴŘ ǎǇǊŜŀŘǎƘŜŜǘ ŎƘŜŎƪƛƴƎ ŀƴŘ 

ǇǊƻƧŜŎǘ ƳŀƴŀƎŜƳŜƴǘΦ !ǎ ǇŀǊǘ ƻŦ ǘƘŜ LƴǾŜƴǘƻǊȅ ƳŀƴŀƎŜƳŜƴǘ ǎǘǊǳŎǘǳǊŜ ǘƘŜǊŜ ƛǎ ŀ ƴƻƳƛƴŀǘŜŘ ƻŶŎŜǊ 

ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǘƘŜ v!κv/ ǎȅǎǘŜƳ π ǘƘŜ v!κv/ /ƻπƻǊŘƛƴŀǘƻǊΦ !ǎ ǇŀǊǘ ƻŦ ǘƘŜ wƛŎŀǊŘƻ ƎǊƻǳǇ ŎŜǊǝŬŎŀǝƻƴΣ 

wƛŎŀǊŘƻ ƛǎ ŎǳǊǊŜƴǘƭȅ ŀŎŎǊŜŘƛǘŜŘ ǘƻ L{h фллмΥнлмрΦ [ƭƻȅŘǎ wŜƎƛǎǘŜǊ vǳŀƭƛǘȅ !ǎǎǳǊŀƴŎŜ ŎŀǊǊƛŜŘ ƻǳǘ ŀ ǘƘǊŜŜπ

ȅŜŀǊƭȅ ǊŜŎŜǊǝŬŎŀǝƻƴ ŀǳŘƛǘ ƻŦ wƛŎŀǊŘƻ ǿƘƛŎƘ ǿŀǎ ŎƻƳǇƭŜǘŜŘ ƛƴ hŎǘƻōŜǊ нлннΦ wƛŎŀǊŘƻ ǎǳŎŎŜǎǎŦǳƭƭȅ 

ǇŀǎǎŜŘ ǘƘŜ ǊŜŎŜǊǝŬŎŀǝƻƴΣ ǿƛǘƘ ƴƻ ƳŀƧƻǊ ƴƻƴπŎƻƳǇƭƛŀƴŎŜǎΣ ŀƴŘ ŀ ƴŜǿ wƛŎŀǊŘƻ DǊƻǳǇ ŎŜǊǝŬŎŀǘŜ ǿŀǎ 

ƛǎǎǳŜŘ ƛƴ CŜōǊǳŀǊȅ нлноΦ ¦ƴŘŜǊ ǘƘŜ wƛŎŀǊŘƻ DǊƻǳǇ ŎŜǊǝŬŎŀǝƻƴ wƛŎŀǊŘƻ ƛǎ ŎǳǊǊŜƴǘƭȅ ŎŜǊǝŬŎŀǘŜŘ ōƻǘƘ ŦƻǊ 

ǘƘŜ vǳŀƭƛǘȅ !ǎǎǳǊŀƴŎŜ L{h фллмΥнлмрΣ 9ƴǾƛǊƻƴƳŜƴǘŀƭ aŀƴŀƎŜƳŜƴǘ {ȅǎǘŜƳ L{h мпллмΥнлмр ǎǘŀƴŘŀǊŘǎ 

ŀƴŘ IŜŀƭǘƘ ϧ {ŀŦŜǘȅ L{h прллΥнлму ǎǘŀƴŘŀǊŘǎΦ 

 

¢ƘŜ Ƴŀƛƴ ŜƭŜƳŜƴǘǎ ƻŦ ǘƘŜ ¢ƛŜǊ м v!κv/ ǎȅǎǘŜƳ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀǊŜΥ 

¶ There is an Inventory Agency (consortium managed by Ricardo) 

¶ A QA/QC plan 

¶ A QA/QC manager 

¶ Reporting documentation and archiving procedures 

¶ General QC/QC (checking) procedures 

¶ Checks for data calculation errors and completeness 

¶ Reviews of methods, data sources and assumptions 

¶ Review of internal documentation 

¶ Documentation of methodologies and underlying assumptions 

¶ Documentation of QA/QC activities 

¢ƘŜ b!9L v!κv/ ǎȅǎǘŜƳ ŎƻƳǇƭƛŜǎ ǿƛǘƘ ŀƭƭ ƻŦ ǘƘŜ ŀōƻǾŜ ¢ƛŜǊ м ǊŜǉǳƛǊŜƳŜƴǘǎ ŀƴŘ ƛƴ ŀŘŘƛǝƻƴΣ ǘƘŜǊŜ ŀǊŜ 
ŀ ǊŀƴƎŜ ƻŦ ǎƻǳǊŎŜπǎǇŜŎƛŬŎ ό¢ƛŜǊ нύ v!κv/ ƳŜŀǎǳǊŜǎ ǿƛǘƘƛƴ ǘƘŜ ¦Y ǎȅǎǘŜƳ ǘƘŀǘ ŀǊŜ ǘȅǇƛŎŀƭƭȅ ŀǇǇƭƛŜŘ ǘƻ 
ǘƘŜ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ άƪŜȅ ŎŀǘŜƎƻǊƛŜǎέ ŀƴŘκƻǊ ǿƘŜǊŜ ŎƻƳǇƭŜȄ ŜǎǝƳŀǝƻƴ ƳŜǘƘƻŘǎ ό¢ƛŜǊ нπоύ ŀǊŜ ŀǇǇƭƛŜŘΦ 
5Ŝǘŀƛƭǎ ƻŦ ǎƻǳǊŎŜπǎǇŜŎƛŬŎ v!κv/ ŀŎǝǾƛǝŜǎ ŀǊŜ ǇǊŜǎŜƴǘŜŘ ƛƴ ǘƘŜ ǊŜƭŜǾŀƴǘ ǎŜŎǝƻƴǎ ǿƛǘƘƛƴ /ƘŀǇǘŜǊǎ н ǘƻ 
т ƻŦ ǘƘƛǎ ǊŜǇƻǊǘΦ 

1.6.1. Description of the Current Inventory QA/QC System 

¢ƘŜ b!9L ŀƴŘ ǘƘŜ ¦Y DǊŜŜƴƘƻǳǎŜ Dŀǎ LƴǾŜƴǘƻǊȅ ŀǊŜ ŎƻƳǇƛƭŜŘ ŀƴŘ ƳŀƛƴǘŀƛƴŜŘ ǘƻƎŜǘƘŜǊ ōȅ ŀ 
ŎƻƴǎƻǊǝǳƳ ƭŜŘ ōȅ wƛŎŀǊŘƻ όǘƘŜ LƴǾŜƴǘƻǊȅ !ƎŜƴŎȅύΣ ƻƴ ōŜƘŀƭŦ ƻŦ ǘƘŜ ¦Y 5ŜǇŀǊǘƳŜƴǘ ŦƻǊ 9ƴŜǊƎȅ {ŜŎǳǊƛǘȅ 
ŀƴŘ bŜǘ ½ŜǊƻ ό59{b½ύ ŀƴŘ ǘƘŜ 5ŜǇŀǊǘƳŜƴǘ ŦƻǊ CƻƻŘ ŀƴŘ wǳǊŀƭ !ũŀƛǊǎ ό5ŜŦǊŀύΦ  
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!5!{ ƳŀƴŀƎŜǎ ǘƘŜ ŎƻƳǇƛƭŀǝƻƴ ƻŦ ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ŦƻǊ ǘƘŜ ŀƎǊƛŎǳƭǘǳǊŜ ǎŜŎǘƻǊ ǳƴŘŜǊ ŎƻƴǘǊŀŎǘ ǘƻ 
5ŜŦǊŀΣ ǿƻǊƪƛƴƎ ǿƛǘƘ ŀ ǘŜŀƳ ƻŦ ŎƻƴǘǊŀŎǘƻǊǎ ǘƘŀǘ ŀǊŜ ŀƎǊƛŎǳƭǘǳǊŜ ǎŜŎǘƻǊ ŜȄǇŜǊǘǎ ŦǊƻƳ ǎŜǾŜǊŀƭ ƻǘƘŜǊ 
ƻǊƎŀƴƛǎŀǝƻƴǎΥ wƻǘƘŀƳǎǘŜŘ wŜǎŜŀǊŎƘΣ /ǊŀƴŬŜƭŘ ¦ƴƛǾŜǊǎƛǘȅΣ ǘƘŜ ¦Y /ŜƴǘǊŜ ƻŦ 9ŎƻƭƻƎȅ ŀƴŘ IȅŘǊƻƭƻƎȅ 
ό¦Y/9Iύ ŀƴŘ {ŎƻǘƭŀƴŘΩǎ wǳǊŀƭ /ƻƭƭŜƎŜ ό{w¦/ύΦ 

aŀƴȅ ƻŦ ǘƘŜ ǎǘŀǝǎǝŎŀƭ ŘŀǘŀǎŜǘǎ ǊŜŎŜƛǾŜŘ ōȅ wƛŎŀǊŘƻ ŀƴŘ !5!{ ŦƻǊ ǘƘŜ ¦Y !vtL ŎƻƳǇƛƭŀǝƻƴ ŎƻƳŜ ŦǊƻƳ 
Řŀǘŀ ǇǊƻǾƛŘŜǊ ƻǊƎŀƴƛǎŀǝƻƴǎ ǘƘŀǘ ŀǊŜ ¦Y ƎƻǾŜǊƴƳŜƴǘ ŘŜǇŀǊǘƳŜƴǘǎΣ ŀƎŜƴŎƛŜǎΣ ǊŜǎŜŀǊŎƘ ŜǎǘŀōƭƛǎƘƳŜƴǘǎ 
ƻǊ Ŏƻƴǎǳƭǘŀƴǘǎ ǿƻǊƪƛƴƎ ƻƴ ōŜƘŀƭŦ ƻŦ ¦Y ƎƻǾŜǊƴƳŜƴǘ ƻǊ ŦƻǊ ǘǊŀŘŜ ŀǎǎƻŎƛŀǝƻƴǎΦ {ŜǾŜǊŀƭ ƻŦ ǘƘŜǎŜ Řŀǘŀ 
ǇǊƻǾƛŘŜǊ ƻǊƎŀƴƛǎŀǝƻƴǎ όŜΦƎΦ 59{b½Σ ǘƘŜ 5ŜǇŀǊǘƳŜƴǘ ŦƻǊ ¢ǊŀƴǎǇƻǊǘΣ 5ŜŦǊŀΣ ǘƘŜ hŶŎŜ ŦƻǊ bŀǝƻƴŀƭ 
{ǘŀǝǎǝŎǎ ŀƴŘ .ǊƛǝǎƘ DŜƻƭƻƎƛŎŀƭ {ǳǊǾŜȅύ ǉǳŀƭƛŦȅ ŀǎ ¦Y bŀǝƻƴŀƭ {ǘŀǝǎǝŎŀƭ !ƎŜƴŎƛŜǎ όŀǎ ŘŜŬƴŜŘ ƛƴ ¦b 
DǳƛŘŀƴŎŜ24ύ ŀƴŘ ŀōƛŘŜ ōȅ ǎǘǊƛŎǘ ǎǘŀǝǎǝŎŀƭ v!κv/ ǎǘŀƴŘŀǊŘǎΦ  

hǘƘŜǊ ƻǊƎŀƴƛǎŀǝƻƴǎ όŜΦƎΦ ǘƘŜ ¦Y ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǊŜƎǳƭŀǘƻǊȅ ŀƎŜƴŎƛŜǎ ǘƘŀǘ ǇǊƻǾƛŘŜ ƛƴǎǘŀƭƭŀǝƻƴπƭŜǾŜƭ 
ŜƳƛǎǎƛƻƴǎ Řŀǘŀύ ǎǳǇǇƭȅ ƛƳǇƻǊǘŀƴǘ ŘŀǘŀǎŜǘǎ ŦƻǊ ǘƘŜ b!9L ŀƴŘ ƘŀǾŜ ǘƘŜƛǊ ƻǿƴ v!κv/ ǎȅǎǘŜƳǎ ǘƘŀǘ ƎƻǾŜǊƴ 
Řŀǘŀ ǉǳŀƭƛǘȅΦ wŜƎǳƭŀǘƻǊȅ ŀƎŜƴŎƛŜǎ ŦƻǊ ƛƴŘǳǎǘǊȅ ŀƴŘ ŎƻƳƳŜǊŎŜ ƘŀǾŜ ŘŜǾŜƭƻǇŜŘ v!κv/ ǎȅǎǘŜƳǎ ǘƻ 
ǎǳǇǇƻǊǘ ǘƘŜƛǊ ǎǇŜŎƛŬŎ ǊŜƎǳƭŀǘƻǊȅ ŦǳƴŎǝƻƴǎΣ ƛƴŎƭǳŘƛƴƎ ǘƻ ǊŜƎǳƭŀǘŜ ƻǇŜǊŀǘƻǊ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǇŜǊŦƻǊƳŀƴŎŜ 
όǎǳŎƘ ŀǎ ǘƻ ǳƴŘŜǊǇƛƴ ŀǘƳƻǎǇƘŜǊƛŎ ŜƳƛǎǎƛƻƴǎ ǊŜǇƻǊǝƴƎ ǳƴŘŜǊ ¦Y 9¢{ ƻǊ ǘƘŜ tw¢wύ ŀƴŘ ǘƻ ǊŜƎǳƭŀǘŜ ƻǘƘŜǊ 
ŀŎǝǾƛǘȅ ǇŜǊŦƻǊƳŀƴŎŜ ǘƘŀǘ ƛǎ ǊŜƭŜǾŀƴǘ ŦƻǊ ǘƘŜ ƴŀǝƻƴŀƭ ƛƴǾŜƴǘƻǊȅ όǎǳŎƘ ŀǎ ŀƴƴǳŀƭ ǊŜǇƻǊǝƴƎ ŀƎŀƛƴǎǘ 
ƛƴŘǳǎǘǊȅ ǇŜǊŦƻǊƳŀƴŎŜ ǎǘŀƴŘŀǊŘǎ ŦƻǊ ǿŀǘŜǊ ŎƻƳǇŀƴƛŜǎΣ Ǝŀǎ ǎǳǇǇƭƛŜǊǎΣ ŜƭŜŎǘǊƛŎƛǘȅ ǎǳǇǇƭƛŜǊǎύΦ Lƴ ǎƻƳŜ 
ŎŀǎŜǎΣ Řŀǘŀ ŦƻǊ ǘƘŜ ƴŀǝƻƴŀƭ ƛƴǾŜƴǘƻǊȅ ŀǊŜ ǇǊƻǾƛŘŜŘ ōȅ ƛƴŘƛǾƛŘǳŀƭ ŎƻƳǇŀƴƛŜǎ ƻǊ ƻǊƎŀƴƛǎŀǝƻƴǎ όŜΦƎΦ ǘǊŀŘŜ 
ŀǎǎƻŎƛŀǝƻƴǎύ ŀƴŘ ƛƴ ǘƘƻǎŜ ƛƴǎǘŀƴŎŜǎ ǘƘŜ LƴǾŜƴǘƻǊȅ !ƎŜƴŎȅ ǊŜǉǳŜǎǘǎ ƛƴŦƻǊƳŀǝƻƴ ŀƴƴǳŀƭƭȅ ǊŜƎŀǊŘƛƴƎ 
v!κv/ ǎȅǎǘŜƳǎ ǘƘŀǘ ǳƴŘŜǊǇƛƴ ǘƘŜ ŘŀǘŀΣ ŀǎ ǿŜƭƭ ŀǎ ǎŜŜƪƛƴƎ ƛƴŦƻǊƳŀǝƻƴ ƻƴ ŜǎǝƳŀǘŜŘ ǳƴŎŜǊǘŀƛƴǝŜǎ ƻŦ 
ǘƘŜ Řŀǘŀ ǇǊƻǾƛŘŜŘΦ  

wƛŎŀǊŘƻ ƛǎ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ŎƻπƻǊŘƛƴŀǝƴƎ ƛƴǾŜƴǘƻǊȅπǿƛŘŜ v!κv/ ŀŎǝǾƛǝŜǎ ǊŜƭŀǝƴƎ ǘƻ ƛƴǾŜƴǘƻǊȅ 
ǎǳōƳƛǎǎƛƻƴǎΣ ŀŎǊƻǎǎ ŀƭƭ ƛƴǾŜƴǘƻǊȅ ǎǘŀƪŜƘƻƭŘŜǊǎΦ Lƴ ŀŘŘƛǝƻƴΣ wƛŎŀǊŘƻ ǿƻǊƪǎ ǿƛǘƘ ƻǊƎŀƴƛǎŀǝƻƴǎ ǎǳǇǇƭȅƛƴƎ 
Řŀǘŀ ǘƻ ǘƘŜ DID ƛƴǾŜƴǘƻǊȅ ǘƻ ŜƴŎƻǳǊŀƎŜ ǘƘŜƳ ǘƻ ŘŜƳƻƴǎǘǊŀǘŜ ǘƘŜƛǊ ƻǿƴ ƭŜǾŜƭǎ ƻŦ v!κv/ ǘƘŀǘ ŎƻƳǇƭȅ 
ǿƛǘƘ ŜƛǘƘŜǊ нллс Lt// DǳƛŘŜƭƛƴŜǎ ƻǊ ǘƘŜ ¦YΩǎ !ŎŎǊŜŘƛǘŜŘ hŶŎƛŀƭ {ǘŀǝǎǝŎǎ ǎǘŀƴŘŀǊŘǎΣ ǘƘǊƻǳƎƘ 
ǎǘŀƪŜƘƻƭŘŜǊ Ŏƻƴǎǳƭǘŀǝƻƴ ƳŜŜǝƴƎǎ ŀƴŘ ŀƴƴǳŀƭ ƛƴŦƻǊƳŀǝƻƴ ǊŜǉǳŜǎǘǎΦ 

¢ƘŜ b!9L v!κv/ ǎȅǎǘŜƳ ŜƴŎƻƳǇŀǎǎŜǎ ŀ ǿƛŘŜ ǊŀƴƎŜ ƻŦ ŀŎǝǾƛǝŜǎ ǘƻ ŎƻǾŜǊΥ 

¶ planning tasks, including review of historic data and methods, identification of 
improvement priorities, data and method selection, and inventory team training and 
development; 

¶ compilation and reporting tasks, including; management and documentation of data 
flows from raw data through calculation of emission estimates to reporting, input 
data requests/acquisition, management of compilation processes and quality 
checking systems, documentation of data, methods and assumptions, assessment of 
key source categories and uncertainties, and reporting of inventory outputs; 

¶ checking tasks, including raw data checks, inventory model/calculation checks, 
source-specific and cross-cutting output checks, checking reasons for changes 
compared to previous inventory estimates, emission trend checks, and emission 
factor checks; 

¶ QA/QC review tasks, including pre-submission reviews, post-submission reviews, 
peer reviews, bilateral reviews, and expert reviews.  

¢ƻ ŎƻƴǘǊƻƭ ŀƴŘ ŘŜƭƛǾŜǊ ŀŎǊƻǎǎ ŀƭƭ ǘƘŜǎŜ ǘŀǎƪǎΣ ǘƘŜ ƛƴǾŜƴǘƻǊȅ v!κv/ ǎȅǎǘŜƳ ƛƴŎƭǳŘŜǎ ǘƘǊŜŜ ŎƻǊŜ 
ŎƻƳǇƻƴŜƴǘǎΥ 

 
24 See: https://unstats.un.org/unsd/methods/statorg/  

https://unstats.un.org/unsd/methods/statorg/
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мΦ ! v!κv/ tƭŀƴ ƛǎ ƳŀƛƴǘŀƛƴŜŘ ōȅ ǘƘŜ LƴǾŜƴǘƻǊȅ !ƎŜƴŎȅΩǎ v!κv/ ƳŀƴŀƎŜǊ ŀƴŘ ŘŜŬƴŜǎ ǘƘŜ 
ǎǇŜŎƛŬŎ ǉǳŀƭƛǘȅ ƻōƧŜŎǝǾŜǎ ŀƴŘ v!κv/ ŀŎǝǾƛǝŜǎ ǊŜǉǳƛǊŜŘ ƛƴ ǳƴŘŜǊǘŀƪƛƴƎ ǘƘŜ ŎƻƳǇƛƭŀǝƻƴ 
ŀƴŘ ǊŜǇƻǊǝƴƎ ƻŦ ǘƘŜ ƛƴǾŜƴǘƻǊȅ ŜǎǝƳŀǘŜǎΦ ¢ƘŜ Ǉƭŀƴ ǎŜǘǎ ƻǳǘ ǎƻǳǊŎŜπǎǇŜŎƛŬŎ ŀƴŘ ƎŜƴŜǊŀƭ 
όŎǊƻǎǎπŎǳǩƴƎύ ŀŎǝǾƛǝŜǎ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ǉǳŀƭƛǘȅ ƻōƧŜŎǝǾŜǎ ŀǊŜ ƳŜǘ ǿƛǘƘƛƴ ǘƘŜ ǊŜǉǳƛǊŜŘ 
ƛƴǾŜƴǘƻǊȅ ǊŜǇƻǊǝƴƎ ǝƳŜŦǊŀƳŜΦ ¢ƘŜ v!κv/ Ǉƭŀƴ ŀƭǎƻ ŀǎǎƛƎƴǎ ǊƻƭŜǎ ŀƴŘ ǊŜǎǇƻƴǎƛōƛƭƛǝŜǎ ŦƻǊ 
ǘƘŜ LƴǾŜƴǘƻǊȅ !ƎŜƴŎȅ ǘŜŀƳ ŀƴŘ ǊŜŎƻǊŘǎ ǘƘŜ ƪŜȅ ƻǳǘŎƻƳŜǎ ŦǊƻƳ ƛƴǾŜƴǘƻǊȅ v!κv/ 
ŀŎǝǾƛǝŜǎ ƛƴ ƻǊŘŜǊ ǘƻ ǳƴŘŜǊǇƛƴ ŀ ǇǊƻƎǊŀƳƳŜ ƻŦ Ŏƻƴǝƴǳƻǳǎ ƛƳǇǊƻǾŜƳŜƴǘΦ  

CƛƎǳǊŜ мπс v!κv/ tƭŀƴ 

 
 

нΦ v!κv/ ƛƳǇƭŜƳŜƴǘŀǝƻƴ ƛƴŎƭǳŘŜǎ ǘƘŜ ǇƘȅǎƛŎŀƭ ǳƴŘŜǊǘŀƪƛƴƎ ƻŦ ǘƘŜ v!κv/ ŀŎǝǾƛǝŜǎ 
ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ Řŀǘŀ ƎŀǘƘŜǊƛƴƎΣ ŎƻƳǇƛƭŀǝƻƴ ŀƴŘ ǊŜǇƻǊǝƴƎ ǇƘŀǎŜǎ ƻŦ ǘƘŜ ŀƴƴǳŀƭ ŜƳƛǎǎƛƻƴ 
ŜǎǝƳŀǝƻƴ ŎȅŎƭŜ ŀƴŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ v!κv/ ǇƭŀƴΣ ŀƴŘ ŀǎ ŀƎǊŜŜŘ ǿƛǘƘ 
5ŜŦǊŀκ59{b½Φ ¢ƘŜ ǎȅǎǘŜƳǎ ŀƴŘ ǘƻƻƭǎ ŦƻǊ v!κv/ ƛƳǇƭŜƳŜƴǘŀǝƻƴ ŀǊŜ ŘŜǎŎǊƛōŜŘ ƛƴ ǘƘŜ 
ǎŜŎǝƻƴǎ ǘƘŀǘ ŦƻƭƭƻǿΦ 

CƛƎǳǊŜ мπт v!κv/ LƳǇƭŜƳŜƴǘŀǝƻƴ 

 
DIDL{/ ǊŜŦŜǊǎ ǘƻ ǘƘŜ bŀǝƻƴŀƭ LƴǾŜƴǘƻǊȅ {ǘŜŜǊƛƴƎ /ƻƳƳƛǧŜŜΣ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǘƘŜ ǊŜǾƛŜǿ ŀƴŘ ǎƛƎƴ ƻũ ƻŦ ǘƘŜ ¦Y DǊŜŜƴƘƻǳǎŜ 
Dŀǎ LƴǾŜƴǘƻǊȅΦ 

 

оΦ 5ƻŎǳƳŜƴǘŀǝƻƴ ŀƴŘ ŀǊŎƘƛǾƛƴƎ ǿƘƛŎƘ ƛƴŎƭǳŘŜǎ ŀύ ǘǊŀƴǎǇŀǊŜƴǘ ŘƻŎǳƳŜƴǘŀǝƻƴ ƻŦ ŀƭƭ Řŀǘŀ 
ǎƻǳǊŎŜǎΣ ƳŜǘƘƻŘǎΣ ŀƴŘ ŀǎǎǳƳǇǝƻƴǎ ǳǎŜŘ ƛƴ ŜǎǝƳŀǝƴƎ ŀƴŘ ǊŜǇƻǊǝƴƎ ǘƘŜ b!9LΦ ¢ƘŜǎŜ ŀǊŜ 
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Peer Review

Compilation

Submission

Assign to roles

Data Suppliers
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Sectoral

Activities
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Completeness

Consistency

Comparability
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quality objectives are met

Goals for the quality of the
inventory outputs
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Check: Review:Data supplied

Calculations

Outputs

Carrying out the activities presented in the
plan and ensuring quality objectives are met.

Data sources

Methods

Assumptions

Stakeholders

Independent Expert

GHGISC-Review
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ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ ŎŀƭŎǳƭŀǝƻƴ ǘƻƻƭǎ ǳǎŜŘ ŦƻǊ ŎŀƭŎǳƭŀǝƴƎ ǘƘŜ ŜǎǝƳŀǘŜǎ ŀƴŘ ƛƴ ǘƘŜ DID 
bŀǝƻƴŀƭ LƴǾŜƴǘƻǊȅ 5ƻŎǳƳŜƴǘ όbLύ ό.Ǌƻǿƴ Ŝǘ ŀƭΦΣ нлнрύ ŀƴŘ !ƛǊ vǳŀƭƛǘȅ tƻƭƭǳǘŀƴǘǎ όLLwύ 
ƛƴŦƻǊƳŀǝǾŜ ƛƴǾŜƴǘƻǊȅ ǊŜǇƻǊǘǎΤ ōύ ǘǊŀƴǎǇŀǊŜƴǘ ŘƻŎǳƳŜƴǘŀǝƻƴ ƻŦ ŀƭƭ v!κv/ 
ƛƳǇƭŜƳŜƴǘŀǝƻƴ ƛƴŎƭǳŘƛƴƎ ǊŜŎƻǊŘǎ ƻŦ ŀŎǝǾƛǝŜǎ ǳƴŘŜǊǘŀƪŜƴΣ ŬƴŘƛƴƎǎΣ ǊŜŎƻƳƳŜƴŘŀǝƻƴǎ 
ŀƴŘ ŀƴȅ ƴŜŎŜǎǎŀǊȅ ŀŎǝƻƴǎ ǘŀƪŜƴ ƻǊ ǇƭŀƴƴŜŘΤ ŀƴŘ Ŏύ ŀǊŎƘƛǾƛƴƎΦ  

CƛƎǳǊŜ мπу 5ƻŎǳƳŜƴǘŀǝƻƴ ŀƴŘ !ǊŎƘƛǾƛƴƎ 

 

¢ƘŜ v!κv/ Ǉƭŀƴ ŀƴŘ ǇǊƻŎŜŘǳǊŜǎ ŀǊŜ ǎǳōƧŜŎǘ ǘƻ Ŏƻƴǝƴǳƻǳǎ ǊŜǾƛŜǿ ŀƴŘ ƛƳǇǊƻǾŜƳŜƴǘΦ Lƴ нлмпΣ .9L{ 
όƴƻǿ 59{b½ύ ŀƴŘ 5ŜŦǊŀ ŎƻƳƳƛǎǎƛƻƴŜŘ ŀƴ ƛƴŘŜǇŜƴŘŜƴǘ ǊŜǾƛŜǿ ƻŦ ǘƘŜ b!9L v!κv/ ŀǊŎƘƛǘŜŎǘǳǊŜΣ 
ǘƘǊƻǳƎƘ ŀ ǎŜǊƛŜǎ ƻŦ ŀǳŘƛǘǎ ŦƻŎǳǎǎŜŘ ƻƴ ŬƊŜŜƴ b!9L ƳƻŘŜƭǎΦ ¢ƘŜ ǊŜǾƛŜǿ ǿŀǎ ŎƻƴŘǳŎǘŜŘ ōȅ IŀǊǘƭŜȅ 
aŎaŀǎǘŜǊ όIaύΣ ŀƴŘ ǿŀǎ ŀƛƳŜŘ ŀǘ ŀǎǎŜǎǎƛƴƎ ǘƘŜ b!9L v!κv/ ǎȅǎǘŜƳǎ ŀƎŀƛƴǎǘ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ 
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Lt// ƎǳƛŘŀƴŎŜΣ .9L{ ƳƻŘŜƭ v!κv/ ƎǳƛŘŀƴŎŜ ŀƴŘ ǘƘŜ ǿƛŘŜǊ DƻǾŜǊƴƳŜƴǘ ƎǳƛŘŜƭƛƴŜǎ ŦƻǊ ƳƻŘŜƭ ƛƴǘŜƎǊƛǘȅ 
όIa¢ !ǉǳŀ .ƻƻƪ25ύΦ CǳǊǘƘŜǊ ǘƻ ǘƘƛǎ ǊŜǾƛŜǿΣ .9L{ ŎƻƳƳƛǎǎƛƻƴŜŘ ƛƴ ƭŀǘŜ нлмс ŀ ǊŜǾƛŜǿ ƻŦ ŀ ŦǳǊǘƘŜǊ ǎŀƳǇƭŜ 
ƻŦ b!9L ƳƻŘŜƭǎ ōȅ /ŀƳōǊƛŘƎŜ !ǊŎƘƛǘŜŎǘǳǊŀƭ wŜǎŜŀǊŎƘ ό/!wύΦ 5ǳǊƛƴƎ нлмсΣ Ia ŀƭǎƻ ǊŜǾƛŜǿŜŘ ŀ 
ǊŜǇǊŜǎŜƴǘŀǝǾŜ ǎŀƳǇƭŜ ƻŦ ǘƘŜ ƳƻŘŜƭǎ ƻǇŜǊŀǘŜŘ ōȅ CƻǊŜǎǘ wŜǎŜŀǊŎƘ όCwύ ŀƴŘ ¦Y/9I ǘƻ ƎŜƴŜǊŀǘŜ ǘƘŜ ƭŀƴŘ 
ǳǎŜΣ ƭŀƴŘπǳǎŜ ŎƘŀƴƎŜ ŀƴŘ ŦƻǊŜǎǘǊȅ ό[¦[¦/Cύ ŜǎǝƳŀǘŜǎΣ ŀƴŘ ŘǳǊƛƴƎ нлмт Ia ǊŜǾƛŜǿŜŘ ŀ ǎŀƳǇƭŜ ƻŦ 
ƳƻŘŜƭǎ ǳǎŜŘ ǘƻ ǇǊƻŎŜǎǎ Ǉƻƛƴǘ ǎƻǳǊŎŜ Řŀǘŀ ŦƻǊ ǘƘŜ ƴŀǝƻƴŀƭ ƛƴǾŜƴǘƻǊȅΦ ¢ƘŜ ŬƴŘƛƴƎǎ ƻŦ ǘƘŜǎŜ ǊŜǾƛŜǿǎ 
ƘŀǾŜ ǳƴŘŜǊǇƛƴƴŜŘ v!κv/ ǎȅǎǘŜƳ ƛƳǇǊƻǾŜƳŜƴǘǎ ƻǾŜǊ ǊŜŎŜƴǘ ǎǳōƳƛǎǎƛƻƴ ŎȅŎƭŜǎΤ ŦǳǊǘƘŜǊ ƳƻŘŜƭπǎǇŜŎƛŬŎ 
v!κv/ ƛƳǇǊƻǾŜƳŜƴǘǎ Ƴŀȅ ōŜ ƛƳǇƭŜƳŜƴǘŜŘ ƛƴ ŦǳǘǳǊŜΣ ǎǳōƧŜŎǘ ǘƻ ǇǊƛƻǊƛǝŜǎ ŀƴŘ ǊŜǎƻǳǊŎŜǎ ŀǾŀƛƭŀōƭŜΦ 

CǊƻƳ нлнмΣ 59{b½ ƘŀǾŜ ŎƻƳƳƛǎǎƛƻƴŜŘ 5b± ǘƻ ŎƻƴŘǳŎǘ ŀ ŦǳǊǘƘŜǊ ƛƴŘŜǇŜƴŘŜƴǘ ǊŜǾƛŜǿ ƻŦ ǘƘŜ b!9L 

ƳƻŘŜƭǎ ŀƴŘ v!κv/ ǇǊƻŎŜǎǎŜǎΦ 5b± ƘŀǾŜ ǊŜǾƛŜǿŜŘ ŀǊƻǳƴŘ ŬƊŜŜƴ ƳƻŘŜƭ ǎǘǊŜŀƳǎ ǇŜǊ ȅŜŀǊΦ ¢ƘŜ 

ƘŜŀŘƭƛƴŜ ƻǳǘŎƻƳŜ ŦǊƻƳ 5b±Ωǎ ǊŜǾƛŜǿ ƻŦ ǘƘŜ aƻŘŜƭ ǎǘǊŜŀƳǎ ƻǾŜǊ ǘƘŜ ƭŀǎǘ ǘƘǊŜŜ ȅŜŀǊǎ ƛǎ ǘƘŀǘ ǘƘŜǊŜ ǿŜǊŜ 

ƴƻ ŜǊǊƻǊǎ ƛŘŜƴǝŬŜŘΦ 5b± ƛǎ ǊŜǾƛŜǿƛƴƎ ǘƘŜ ¦Y ƛƴǾŜƴǘƻǊȅ ƳƻŘŜƭǎ ŀƎŀƛƴǎǘ ǘƘŜ ¦Y DƻǾŜǊƴƳŜƴǘ ό59{b½ύ 

v!κv/ DǳƛŘŀƴŎŜ ŦƻǊ aƻŘŜƭǎ ό59{b½Σ нлнпŘύΦ !ǊŜŀǎ ƴƻǘŜŘ ŦƻǊ ƛƳǇǊƻǾŜƳŜƴǘ ŦƻǊ ǎƻƳŜ ƻŦ ǘƘŜ ƳƻŘŜƭǎ 

ǊŜǾƛŜǿŜŘ ŀǊŜ ǇǊŜŘƻƳƛƴŀƴǘƭȅ ǊŜƎŀǊŘƛƴƎΥ όƛύ ǘƘŜ ŘƻŎǳƳŜƴǘŀǝƻƴ ƻŦ ǘƘŜ ǎŎƻǇŜ ŀƴŘ ǎǇŜŎƛŬŎŀǝƻƴ ƻŦ ǘƘŜ 

ƛƴŘƛǾƛŘǳŀƭ ƳƻŘŜƭǎΣ ŀƴŘ όƛƛύ ǘƘŜ ŘƻŎǳƳŜƴǘŀǝƻƴ ŀƴŘ ŀƴŀƭȅǎƛǎ ƻŦ ǘƘŜ ŀǊŜŀǎ ƻŦ Ǌƛǎƪ ǘƻ ƳƻŘŜƭ ƻǳǘǇǳǘǎ ǘƘŀǘ 

ŀǊƛǎŜ ŦǊƻƳ ƪŜȅ Řŀǘŀ ƛƴǇǳǘǎ ŀƴŘ ŀǎǎǳƳǇǝƻƴǎ ǿƛǘƘƛƴ ǘƘŜ ƳƻŘŜƭ ŎŀƭŎǳƭŀǝƻƴǎΦ Lƴ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜǎŜ 

ŬƴŘƛƴƎǎΣ ŀ ƴǳƳōŜǊ ƻŦ ƛƳǇǊƻǾŜƳŜƴǘǎ ǘƻ ǘƘŜ ƳƻŘŜƭǎ ŀƴŘ ŘƻŎǳƳŜƴǘŀǝƻƴ ƘŀǾŜ ōŜŜƴ ŎŀǊǊƛŜŘ ƻǳǘΦ ¢ƘŜǎŜ 

ƛƳǇǊƻǾŜƳŜƴǘǎ ƛƴŎƭǳŘŜΥ 

¶ Standardised documentation of data sources as part of a data log. 

¶ Standardised documentation of assumptions and the impact as part of a assumptions log. 

¶ Improvements to the structure of the calculations to remove hard coded values, in older 
models and pre-processing workbooks. 

¶ Cross-cutting scope, specification documentation, technical and user guide for the NAEI model 
suite.  

LƳǇǊƻǾŜƳŜƴǘǎ ƳŀŘŜ ǘƻ ǘƘŜ b!9L v!κv/ ǎȅǎǘŜƳ ŀǊŜ ǎǳƳƳŀǊƛǎŜŘ ōŜƭƻǿΦ ¢Ƙƛǎ ƭƛǎǘ ƛƴŎƭǳŘŜǎ 
ƛƳǇǊƻǾŜƳŜƴǘǎ ƳŀŘŜ ŀŎǊƻǎǎ ǇǊŜǾƛƻǳǎ ǎǳōƳƛǎǎƛƻƴǎ ŦǊƻƳ нлнн ƻƴǿŀǊŘǎΦ  

¶ Migration of pollutant-specific checking templates to an R-shiny application to enable 
checking to be carried out in a more efficient manner. The application calculates the most 
contributing sources to recalculations or trends at an NFR level, such that the sector lead can 
easily disseminate the key areas to check and provide comments on. Recalculations can also 
be easily viewed as the percentage contribution with respect to the national total, as a result, 
the largest and most important overall changes can be more easily identified compared to the 
previous spreadsheet-based system. Sector leads can also provide a comment on a specific 
recalculation or trend and upload this to the central NAEI database. This has been in use for 
multiple submission cycles and a database of trend commentary is being built up to facilitate 
the annual checking routines.  

¶ The improvements and actions that have been made to the suite of inventory Mastersheets 
and the NAEI systemΣ ŦƻƭƭƻǿƛƴƎ ǘƘŜ ƻǳǘŎƻƳŜǎ ŦǊƻƳ 5b±Ωǎ ǊŜǾƛŜǿs, have been: 

o wŜƳƻǾŜ ƘŀǊŘ ŎƻŘŜŘ ǾŀƭǳŜǎ ŦǊƻƳ ǿƛǘƘƛƴ ŎŀƭŎǳƭŀǝƻƴǎΦ 

o Cǳƭƭȅ ǇƻǇǳƭŀǘŜ ǘƘŜ Řŀǘŀ ŀƴŘ ŀǎǎǳƳǇǝƻƴ ƭƻƎ ŦƻǊ ŜŀŎƘ ƻŦ ǘƘŜ ƳƻŘŜƭǎΦ 

o tǊƻŘǳŎŜ ŀ ŎǊƻǎǎπŎǳǩƴƎ ǎŎƻǇŜ ŘƻŎǳƳŜƴǘ ŦƻǊ ǘƘŜ b!9LΦ 

o tǊƻŘǳŎŜ ŀ ŎǊƻǎǎπŎǳǩƴƎ ǎǇŜŎƛŬŎŀǝƻƴ ŘƻŎǳƳŜƴǘ ŦƻǊ ǘƘŜ b!9LΦ  

 
25 https://www.gov.uk/government/publications/the-aqua-book-guidance-on-producing-quality-analysis-for-government 
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o tǊƻŘǳŎŜ ŀ ǘŜŎƘƴƛŎŀƭ ƎǳƛŘŜ ŦƻǊ ǘƘŜ b!9LΦ 

¶ A number of areas in the compilation process of the NAEI have been adjusted to allow the UK 
team to minimise time spent on lower-priority areas, and maximise resources available for 
the QA/QC of high emitting sources and sectors. These changes include: 

o [ƻŎƪƛƴƎ Řƻǿƴ ǘƘŜ ǇǊŜπмффл Řŀǘŀ ǘƻ ōŜ ƛƴ ƭƛƴŜ ǿƛǘƘ ǘƘŜ Řŀǘŀ ǇǊƻǾƛŘŜŘ ƻƴ ǘƘŜ b!9L 
ǿŜōǎƛǘŜ ƛƴ нлнмΣ ƛǘ ǎƘƻǳƭŘ ōŜ ƴƻǘŜŘ ǘƘŀǘ ǘƘŜ ǎǳōƳƛǎǎƛƻƴǎ ǳƴŘŜǊ ǘƘŜ b9/w ŀƴŘ 
/[w¢!t Řƻ ƴƻǘ Ŏƻƴǘŀƛƴ ŜƳƛǎǎƛƻƴǎ Řŀǘŀ ǇǊƛƻǊ ǘƻ мффлΤ  

o aƛƎǊŀǝƴƎ ƴƻπƭƻƴƎŜǊ ƻŎŎǳǊǊƛƴƎ ǎƻǳǊŎŜǎ ŜΦƎΦ !ƴƛƳŀƭ ƛƴŎƛƴŜǊŀǝƻƴ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ Cƻƻǘ 
ŀƴŘ aƻǳǘƘΣ ŀƴŘ !ŘƛǇƛŎ ŀŎƛŘ ƳŀƴǳŦŀŎǘǳǊŜ ŦǊƻƳ ŀ ǎǇǊŜŀŘǎƘŜŜǘ ǎȅǎǘŜƳ ǘƻ ŀ 
ŘŀǘŀōŀǎŜπǘƻπŘŀǘŀōŀǎŜ ǘǊŀƴǎŦŜǊΤ 

o /ƻƴǝƴǳŜŘ ƳƛƎǊŀǝƻƴ ƻŦ Ŏƻƴǎǘŀƴǘ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ǘƻ ǘƘŜ 9Ƴƛǎǎƛƻƴ CŀŎǘƻǊ 
5ŀǘŀōŀǎŜ ς ǘƘƛǎ ƛǎ ŀƴ ƻƴƎƻƛƴƎ ǇǊƻŎŜǎǎ ǘƻ ƳƻǾŜ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ƛƴǘƻ ǘƘƛǎ ǎȅǎǘŜƳΣ 
ǿƘƛŎƘ ǎǘŀƴŘŀǊŘƛǎŜǎ ŎƻƴǾŜǊǎƛƻƴǎ ŀƴŘ ŀǎǎǳƳǇǝƻƴǎ ŀŎǊƻǎǎ ǘƘŜ ƛƴǾŜƴǘƻǊȅΦ 

1.6.2. Quality Objectives 

¢ƘŜ ƪŜȅ ƻōƧŜŎǝǾŜǎ ƻŦ ǘƘŜ v!κv/ Ǉƭŀƴ ŀǊŜ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ ŜǎǝƳŀǘŜǎ ƛƴ ǘƘŜ ŀƛǊ Ǉƻƭƭǳǘŀƴǘ ŀƴŘ 
ƎǊŜŜƴƘƻǳǎŜ Ǝŀǎ όDIDύ ƛƴǾŜƴǘƻǊƛŜǎ ŀǊŜ ƻŦ ŀ ǎǳƛǘŀōƭȅ ƘƛƎƘ ǉǳŀƭƛǘȅ ŀƴŘ ǿƛƭƭ ƳŜŜǘ ǘƘŜ ƳŜǘƘƻŘƻƭƻƎƛŎŀƭ ŀƴŘ 
ǊŜǇƻǊǝƴƎ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ¦Y ǎǳōƳƛǎǎƛƻƴǎ ǘƻ ǘƘŜ ¦b9/9 ŀƴŘ ¦bC///Σ ŀǎ ǎŜǘ ƻǳǘ ǿƛǘƘƛƴ ƴŀǝƻƴŀƭ 
ƛƴǾŜƴǘƻǊȅ ǊŜǇƻǊǝƴƎ ƎǳƛŘŀƴŎŜ ŦǊƻƳ ǘƘŜ Lt//26 ŀƴŘ /[w¢!t27Φ ¢ƘŜ ƛƴǾŜƴǘƻǊȅ Řŀǘŀ ǉǳŀƭƛǘȅ ƻōƧŜŎǝǾŜǎ ŀǊŜ 
ǘƻ ŀŎƘƛŜǾŜ ǘƘŜ ǇǊƛƴŎƛǇƭŜǎ ƻŦ ¢ǊŀƴǎǇŀǊŜƴŎȅΣ /ƻƳǇƭŜǘŜƴŜǎǎΣ /ƻƴǎƛǎǘŜƴŎȅΣ /ƻƳǇŀǊŀōƛƭƛǘȅ ŀƴŘ !ŎŎǳǊŀŎȅ 
ό¢///!ύΥ 

¶ Transparent in: 

o The description of methods, assumptions, data sources used to compile 
estimates in internal (spreadsheets and other calculation tools) and published 
material (e.g. the IIR) and on the inclusion of national and international 
assumptions (e.g. source category detail and the split between UK ETS and non-
UK ETS sources, implementation of policies and measures, carbon contents of 
fuels, site specific estimates, Accredited Official Statistics such as population, 
GDP, energy prices, carbon prices etc.).  

o The documentation of QA/QC activities and their implementation using internal 
checklists and summarised in relevant public material (e.g. the IIR). 

¶ Complete: and include all relevant (anthropogenic) emission/removal activities, using 
representative data for the national territory for socio-economic assumptions and 
policies and measures for all required years, categories, pollutants and scenarios. 

¶ Consistent: across trends in emissions/removals for all years (especially where 
applicable between the historic and projected estimates) and that there is internal 
consistency in aggregation of emissions/removals. Where possible, the same 
methodologies are used for the base year and all subsequent years and consistent 
data sets are used to estimate emissions or removals from sources or sinks. 

¶ Comparable: with reported emission/removal estimates compiled for other countries 
through use of the latest reporting templates and nomenclature consistent with 
reporting requirements. Using the correct NFR or IPCC category level and consistent 
units for expressing mass of emissions/removals by gas, split between UK ETS and 

 
26 2006 IPCC Guidelines for National Greenhouse Gas Inventories: http://www.ipcc-nggip.iges.or.jp/public/2006gl/ 
27 Guidelines for reporting emissions and projections data under the Convention (EB Decision 2022/1 - 2023 Reporting Guidelines, 
ECE/EB.AIR/150/Add.1): https://www.ceip.at/reporting-instructions 



UK IIR 2025 Submission Introduction 
  

  

Ricardo  97 

 

non-UK ETS sources, scenarios, units for parameters and of input parameters with 
international assumptions (e.g. energy prices, carbon price, population etc.).  

¶ Accurate: ensuring the most accurate methods and data are used in the application 
of methods, minimising the uncertainty in assumptions and in use of data sources 
used for the estimates and inclusion of national and international assumptions. 

¢ƘŜ ƻǾŜǊŀƭƭ ŀƛƳ ƻŦ ǘƘŜ b!9L v!κv/ ǎȅǎǘŜƳ ƛǎ ǘƻ ƳŜŜǘ ǘƘŜ ŀōƻǾŜ ƻōƧŜŎǝǾŜǎΣ ŀƴŘ ǘƻ ƳƛƴƛƳƛǎŜ ǘƘŜ Ǌƛǎƪ ƻŦ 
ŜǊǊƻǊǎ ƛƴ ǘƘŜ b!9L Řŀǘŀ ǎǳŎƘ ǘƘŀǘ ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ŀǊŜ ƴƻǘ ƪƴƻǿƛƴƎƭȅ ƻǾŜǊπ ƻǊ ǳƴŘŜǊπŜǎǝƳŀǘŜŘ ŀǎ ŦŀǊ 
ŀǎ Ŏŀƴ ǊŜŀǎƻƴŀōƭȅ ōŜ ƧǳŘƎŜŘΦ  

¢ƘŜ b!9L v!κv/ ǎȅǎǘŜƳ ŀƭǎƻ ǊŜƅŜŎǘǎ ǘƘŀǘ ǉǳŀƭƛǘȅ ƛǎ ƻƴŜ ƻŦ ǘƘǊŜŜ ƻƊŜƴ ŎƻƳǇŜǝƴƎ ŀǧǊƛōǳǘŜǎ ŦƻǊ ŀ ƎƛǾŜƴ 
ǇǊƻƧŜŎǘ ǎŎƻǇŜΦ ¢ƘŜǎŜ ŀǊŜ ǉǳŀƭƛǘȅΣ ǝƳŜΣ ŀƴŘ ǊŜǎƻǳǊŎŜǎΦ bƻǝƴƎ ǘƘŀǘ ǘƘŜ ŎƻƳǇƭŜǘŜ ǎŜǘ ƻŦ ¦Y DIDL ŀƴŘ 
!vtL ŜǎǝƳŀǘŜǎ Ŏƻƴǘŀƛƴ ŀ ƭŀǊƎŜ ƴǳƳōŜǊ ƻŦ ƭŀǊƎŜ ŀƴŘ ǎƳŀƭƭ ŎƻƴǘǊƛōǳǘƻǊǎ ǘƻ ŜƳƛǎǎƛƻƴǎκǊŜƳƻǾŀƭǎΣ ƪŜȅ 
ŎŀǘŜƎƻǊȅ ŀƴŀƭȅǎƛǎ ƛǎ ǳǎŜŘ ǘƻ ǇǊƛƻǊƛǝǎŜ ǘƘŜ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ ŎŀǘŜƎƻǊƛŜǎ όƛΦŜΦ ǘƘŜ ƘƛƎƘŜǎǘπŜƳƛǩƴƎ ǎƻǳǊŎŜ 
ŎŀǘŜƎƻǊƛŜǎ ƛƴ ǘƘŜ ¦Y ŀƴŘκƻǊ ǘƘŜ Ƴƻǎǘ ǳƴŎŜǊǘŀƛƴ ǎƻǳǊŎŜǎύΦ aƻǊŜ ǊŜǎƻǳǊŎŜǎ ŀƴŘ ǝƳŜ ŀǊŜ ǘȅǇƛŎŀƭƭȅ 
ŘƛǊŜŎǘŜŘ ǘƻǿŀǊŘǎ ƳŜǘƘƻŘ ŘŜǾŜƭƻǇƳŜƴǘΣ ŎƻƳǇƛƭŀǝƻƴΣ ǊŜǇƻǊǝƴƎ ŀƴŘ ŀǎǎƻŎƛŀǘŜŘ v!κv/ ŀŎǝǾƛǝŜǎ ŦƻǊ 
ǘƘŜǎŜ ƪŜȅ ǎƻǳǊŎŜ ŎŀǘŜƎƻǊƛŜǎΣ ǿƛǘƘ ǎƛƳǇƭŜǊ ƳŜǘƘƻŘǎ ŀƴŘ ƭŜǎǎ ǊƛƎƻǊƻǳǎ ŀǇǇǊƻŀŎƘŜǎ ǘȅǇƛŎŀƭƭȅ ŀǇǇƭƛŜŘ ǘƻ 
ƭƻǿŜǊ ŜƳƛǩƴƎκƳƻǊŜ ŎŜǊǘŀƛƴ όƴƻƴπƪŜȅύ ǎƻǳǊŎŜ ŎŀǘŜƎƻǊƛŜǎΦ 

1.6.3. Roles and Responsibilities 

¢ƘŜ v!κv/ Ǉƭŀƴ ǎŜǘǎ ƻǳǘ ǎǇŜŎƛŬŎ ǊŜǎǇƻƴǎƛōƛƭƛǝŜǎ ŦƻǊ ǘƘŜ ŘƛũŜǊŜƴǘ v! όǊŜǾƛŜǿύ ŀƴŘ v/ όŘŀǘŀ ŎƻƴǘǊƻƭǎΣ 
ŎƘŜŎƪƛƴƎύ ŀŎǝǾƛǝŜǎ ŀƴŘ ǘƻ ŘƛũŜǊŜƴǘ ǊƻƭŜǎ ǿƛǘƘƛƴ ǘƘŜ b!9L ŎƻƳǇƛƭŀǝƻƴ ŀƴŘ ǊŜǇƻǊǝƴƎ ǘŜŀƳΦ ¢ƘŜǎŜ ŀǊŜ 
ŜƳōŜŘŘŜŘ ǿƛǘƘƛƴ ŎƻƳǇƛƭŀǝƻƴ ŀƴŘ ǇǊƻŎŜǎǎƛƴƎ ǎǇǊŜŀŘǎƘŜŜǘǎ ŀƴŘ ŘŀǘŀōŀǎŜǎΦ ¢ǊŀƛƴƛƴƎ ŀƴŘ ǇǊƻƧŜŎǘ 
ƳŀƴŀƎŜƳŜƴǘ ŎƻƳƳǳƴƛŎŀǝƻƴ ŀŎǊƻǎǎ ǘƘŜ LƴǾŜƴǘƻǊȅ !ƎŜƴŎȅ ŜƴǎǳǊŜǎ ǘƘŀǘ ǘƘŜǎŜ ǊŜǎǇƻƴǎƛōƛƭƛǝŜǎ ŀǊŜ ŎƭŜŀǊΣ 
ǿƛǘƘ ǎǇŜŎƛŬŎ ǘŀǎƪǎ ŀƴŘ ŎƘŜŎƪǎ ǎƛƎƴŜŘπƻũ ŀǘ ŀǇǇǊƻǇǊƛŀǘŜ ǎǘŀƎŜǎ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ƛƴǾŜƴǘƻǊȅ ǇǊƻŎŜǎǎΦ  

¢ƘŜ ŦƻƭƭƻǿƛƴƎ ǊŜǎǇƻƴǎƛōƛƭƛǝŜǎ ŀǊŜ ƻǳǘƭƛƴŜŘ ƛƴ ǘƘŜ b!9L v!κv/ ǇƭŀƴΥ 

¶ QA/QC Manager: Co-ordinates all QA/QC activities and manages contributions from 
data suppliers, sector experts and independent experts and undertakes cross cutting 
QA/QC activities. Maintains the QA/QC plan, co-ordinates action across the team to 
set quality objectives, communicate and implement QA/QC activities, and identify 
training and development needs (individual, systematic). 

¶ Technical Directors/Knowledge Leaders: Lead the technical development and 
implementation of the NAEI programme, supporting the QA/QC manager and Project 
management team in delivering the project to meet technical requirements of 
international reporting as well as UK-specific and other output quality expectations. 
Manage periodic review and perform final checking activities on data and report 
submissions. 

¶ Project Manager: Lead all key management activities including management of the 
project finances, commercial issues, liaison with Defra and DESNZ, manage and attend 
project meetings, communicating project tasks and requirements to the team and 
oversee the day-to-day running of the project. Manage team resources and support 
QA/QC Manager, Technical Director and Knowledge Leaders in identifying and 
resolving resource limitations (e.g. skills gaps, continuity planning). 

¶ Sector Experts: Perform and oversee sector-specific and/or output-specific QA/QC 
activities and report to the QA/QC Manager. Sector Experts should also collaborate 
with data suppliers and other key stakeholders to review data quality (input data and 
outputs), perform quality checks on supplied information, assess and report on 
uncertainties associated with NAEI outputs. Identify improvement requirements for 



UK IIR 2025 Submission Introduction 
  

  

Ricardo  98 

 

their tasks/ sectors and promote/ implement cross-cutting QA/QC improvements by 
sharing best practice and engaging in team communication activities. 

¶ External Review Experts: Provide expert/ peer review of emission estimates and 
methods for specific sectors, identify key findings and inventory improvement 
recommendations, and report to the QA/QC Manager. 

¢ƘŜ v!κv/ Ǉƭŀƴ ǎŜǘǎ ƻǳǘ ŀ ŘŜǘŀƛƭŜŘ ǝƳŜƭƛƴŜ ŦƻǊ v!κv/ ŎƘŜŎƪǎΦ ¢ƘŜ ǝƳŜƭƛƴŜ ƛǎ ŘŜǎƛƎƴŜŘ ǘƻ Ŭǘ ƛƴ ǿƛǘƘ 
ŎƻƳǇƛƭŀǝƻƴ ŀƴŘ ǊŜǇƻǊǝƴƎ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ŀƭƭ ¦Y DID ŀƴŘ !ƛǊ tƻƭƭǳǘŀƴǘ ǊŜǇƻǊǝƴƎ ŎƻƳƳƛǘƳŜƴǘǎΦ 

1.6.4. Implementation of the QA/QC Plan 

CƛƎǳǊŜ мπф ƎƛǾŜǎ ŀƴ ƻǾŜǊǾƛŜǿ ƻŦ ǘƘŜ ƛƴǾŜƴǘƻǊȅ ŎƻƳǇƛƭŀǝƻƴ ǇǊƻŎŜǎǎ ŀƴŘ ŀǎǎƻŎƛŀǘŜŘ v!κv/ ŀŎǝǾƛǝŜǎΦ 
¢ƘŜ ǇǊƻŎŜǎǎ ƛǎ ōŀǎŜŘ ƻƴ ǘƘŜ ϦǇƭŀƴΣ ŀŎǝƻƴΣ ƳƻƴƛǘƻǊ ŀƴŘ ǊŜǾƛŜǿϦ ƛƳǇǊƻǾŜƳŜƴǘ ŎȅŎƭŜΦ ¢ƘŜ ƛƳǇƻǊǘŀƴǘ 
v!κv/ ŜƭŜƳŜƴǘǎ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ŎȅŎƭŜ ŀǊŜ ǇǊŜǎŜƴǘŜŘ ŦƻǊ ŜŀŎƘ ǎǘŜǇΦ 
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CƛƎǳǊŜ мπф v!κv/ !ŎǝǾƛǝŜǎ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ b!9L /ȅŎƭŜ 
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1.6.5. Quality Control and Documentation 

¢ƘŜ b!9L vǳŀƭƛǘȅ /ƻƴǘǊƻƭ όŎƘŜŎƪƛƴƎΣ ŘƻŎǳƳŜƴǘŀǝƻƴ ŀƴŘ ŀǊŎƘƛǾƛƴƎύ ƻŎŎǳǊǎ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ Řŀǘŀ 
ƎŀǘƘŜǊƛƴƎΣ ŎƻƳǇƛƭŀǝƻƴ ŀƴŘ ǊŜǇƻǊǝƴƎ ŎȅŎƭŜ ŀƴŘ ƛƭƭǳǎǘǊŀǘŜǎ ǘƘŜ ǇǊƻŎŜǎǎ ƻŦ Řŀǘŀ ŎƘŜŎƪǎ ǳǎŜŘ ǿƛǘƘƛƴ ǘƘŜ 
b!9L ŎƻƳǇƛƭŀǝƻƴ ŎȅŎƭŜΦ ¢ƘŜ ƘƻǊƛȊƻƴǘŀƭ ōŀǊǎ ƛƴ CƛƎǳǊŜ мπмл ǎȅƳōƻƭƛǎŜ ΨƎŀǘŜǎΩ ǘƘǊƻǳƎƘ ǿƘƛŎƘ Řŀǘŀ ŘƻŜǎ 
ƴƻǘ Ǉŀǎǎ ǳƴǝƭ ƛǘ ƳŜŜǘǎ ǘƘŜ ǉǳŀƭƛǘȅ ŎǊƛǘŜǊƛŀ ŀƴŘ ǘƘŜ ŀǇǇǊƻǇǊƛŀǘŜ ŎƘŜŎƪǎ ƘŀǾŜ ōŜŜƴ ǇŜǊŦƻǊƳŜŘΦ ¢ƘŜ ƪŜȅ 
ŀŎǝǾƛǝŜǎ ǘƘŀǘ ŀǊŜ ǳƴŘŜǊǘŀƪŜƴ ŀƴŘ ŘƻŎǳƳŜƴǘŜŘ ǘƻ ŎƘŜŎƪ ǘƘŜ ŜǎǝƳŀǘŜǎ ƛƴŎƭǳŘŜΥ 

мΦ /ƘŜŎƪƛƴƎ ƻŦ ƛƴǇǳǘ Řŀǘŀ ŦƻǊ ǎŎƻǇŜΣ ŎƻƳǇƭŜǘŜƴŜǎǎΣ ŎƻƴǎƛǎǘŜƴŎȅ ǿƛǘƘ Řŀǘŀ ŦǊƻƳ ǇǊŜǾƛƻǳǎ 
ȅŜŀǊǎ ŀƴŘ όǿƘŜǊŜ ŀǾŀƛƭŀōƭŜύ ǾŜǊƛŬŎŀǝƻƴ ŀƎŀƛƴǎǘ ƻǘƘŜǊ ƛƴŘŜǇŜƴŘŜƴǘ ŘŀǘŀǎŜǘǎΦ /ƻƳǇƛƭŜǊǎ 
ŎƘŜŎƪ ǘƘŜ ƛƴŎƻƳƛƴƎ Řŀǘŀ ŦǊƻƳ Řŀǘŀ ǇǊƻǾƛŘŜǊǎ ǘƻ ŀǎǎŜǎǎ ǿƘŜǘƘŜǊ ǘƘŜ Řŀǘŀ ŀǊŜ ŎƻƳǇƭŜǘŜ 
ŀƴŘ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ Řŀǘŀ ŦǊƻƳ ǇǊŜǾƛƻǳǎ ȅŜŀǊǎΦ Lƴ ǎƻƳŜ ŎŀǎŜǎΣ ŎƘŜŎƪǎ ŀǊŜ ǇŜǊŦƻǊƳŜŘ ǘƻ 
ŎƻƳǇŀǊŜ Řŀǘŀ ōŜǘǿŜŜƴ ƛƴŘƛǾƛŘǳŀƭ ƻǇŜǊŀǘƻǊǎ όŜΦƎΦ Ǝŀǎ ŎƻƳǇƻǎƛǝƻƴ Řŀǘŀ ŦǊƻƳ ƳǳƭǝǇƭŜ ¦Y 
Ǝŀǎ ǘǊŀƴǎǇƻǊǘŜǊǎύ ŀƴŘ ōŜǘǿŜŜƴ ŘƛũŜǊŜƴǘ ǊŜǇƻǊǝƴƎ ƳŜŎƘŀƴƛǎƳǎ όǎǳŎƘ ŀǎ ŎƻƳǇŀǊƛǎƻƴǎ ƻŦ 
ƻǇŜǊŀǘƻǊπǊŜǇƻǊǘŜŘ ŀŎǝǾƛǘȅ ŀƴŘ ŜƳƛǎǎƛƻƴǎ Řŀǘŀ ōŜǘǿŜŜƴ L95κtw¢w ŀƴŘ ¦Y 9¢{ύΦ CƻǊ ǎŜǾŜǊŀƭ 
ǎƻǳǊŎŜǎΣ ǇǊƻŘǳŎǝƻƴπōŀǎŜŘ ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ Ŏŀƴ ōŜ ŎƻƳǇŀǊŜŘ ǿƛǘƘ ƻǘƘŜǊ Řŀǘŀ όŜΦƎΦ 
ǎŀƭŜǎ ŘŀǘŀΣ Ǉƭŀƴǘ ŎŀǇŀŎƛǘȅ Řŀǘŀύ ǘƻ ŎƘŜŎƪ ǘƘŀǘ ǘƘŜ ǘǊŜƴŘǎ ŀƴŘ ǾŀƭǳŜǎ ŀǊŜ ǊŜŀǎƻƴŀōƭŜΦ 

нΦ !ƴŀƭȅǎƛǎ ƻŦ ƛƴǘŜǊƴŀƭ ƛƴǾŜƴǘƻǊȅ ŜƴŜǊƎȅ ŀƴŘ Ƴŀǎǎ ōŀƭŀƴŎŜǎ ŀƴŘ ƻǘƘŜǊ ǎǘŀǝǎǝŎǎ ŀǎǎǳƳǇǝƻƴǎ 
ŀƎŀƛƴǎǘ !ŎŎǊŜŘƛǘŜŘ hŶŎƛŀƭ {ǘŀǝǎǝŎǎ ƛƴǇǳǘ Řŀǘŀ όŜΦƎΦ 5¦Y9{ ŀƴŘ hb{ύΦ aŀǎǎ ƻǊ ŜƴŜǊƎȅ 
ōŀƭŀƴŎŜǎ ŀǊŜ ǇŜǊŦƻǊƳŜŘ ŦƻǊ ŜŀŎƘ ƳŀƧƻǊ ŦǳŜƭ ƛƴ ǘƘŜ ¦Y ŜŎƻƴƻƳȅ ŀƴŘ ŀƴȅ ŘŜǾƛŀǝƻƴǎ ŦǊƻƳ 
¦Y ŜƴŜǊƎȅ ǎǘŀǝǎǝŎǎ ŀǊŜ ŎƘŜŎƪŜŘ ŀƴŘ ŘƻŎǳƳŜƴǘŜŘΦ {ŜǾŜǊŀƭ ǎŜŎǘƻǊ ƳŜǘƘƻŘǎ ŦƻǊ ƪŜȅ 
ŎŀǘŜƎƻǊƛŜǎ ŀƭǎƻ ƘŀǾŜ ¢ƛŜǊ н ŎƘŜŎƪǎ ǘƻ ŀǎǎŜǎǎ ƛƴǘŜǊƴŀƭ ŎƻƴǎƛǎǘŜƴŎȅΣ ǎǳŎƘ ŀǎ ŎŀǊōƻƴ ōŀƭŀƴŎŜ 
ŎƘŜŎƪǎ ŦƻǊ ǘƘŜ ŎŀǊōƻƴ ƅƻǿǎ ǘƘǊƻǳƎƘ ƛƴǘŜƎǊŀǘŜŘ ƛǊƻƴ ŀƴŘ ǎǘŜŜƭ ǿƻǊƪǎΦ 

оΦ /ƻƳǇƭŜǘŜƴŜǎǎ ŎƘŜŎƪǎΦ ¢ƘŜ ŘŀǘŀōŀǎŜ ƛǎ ŎƘŜŎƪŜŘ ŦƻǊ ŎƻƳǇƭŜǘŜƴŜǎǎ ŀƴŘ ŎƻƴǎƛǎǘŜƴŎȅ ƻŦ ŜƴǘǊȅ 
ŀŎǊƻǎǎ ǘƘŜ ŘƛũŜǊŜƴǘ Ǉƻƭƭǳǘŀƴǘǎ ŀƴŘ ƎŀǎŜǎΦ CƻǊ ŜȄŀƳǇƭŜΣ ŎƻƳōǳǎǝƻƴ ǎƻǳǊŎŜǎ ŀǊŜ ŎƘŜŎƪŜŘ 
ŦƻǊ ƛƴŎƭǳǎƛƻƴ ƻŦ ŀƭƭ ǊŜƭŜǾŀƴǘ Ǉƻƭƭǳǘŀƴǘǎ ŀƴŘ ǘƘŜ ŘŀǘŀōŀǎŜ ŎƘŜŎƪŜŘ ŦƻǊ ŀƴȅ ƳƛǎǎƛƴƎ ŜǎǝƳŀǘŜǎ 
ŀƴŘ ŀǇǇǊƻǇǊƛŀǘŜ ǳǎŜ ƻŦ ƴƻǘŀǝƻƴ ƪŜȅǎΦ 

пΦ wŜŎŀƭŎǳƭŀǝƻƴ ŎƘŜŎƪǎΦ ¢ƘŜ ƭŀǘŜǎǘ ƛƴǾŜƴǘƻǊȅ ŘŀǘŀǎŜǘ ƛǎ ŎƻƳǇŀǊŜŘ ŀƎŀƛƴǎǘ ǘƘŜ ǇǊŜǾƛƻǳǎ 
ƛƴǾŜƴǘƻǊȅ ǎǳōƳƛǎǎƛƻƴΦ !ƴȅ ǊŜŎŀƭŎǳƭŀǝƻƴǎ ŀǊŜ ŘƻŎǳƳŜƴǘŜŘ ōȅ ƛƴǾŜƴǘƻǊȅ ŎƻƳǇƛƭŜǊǎ ŀƴŘ 
ǎƛƎƴŜŘ ƻũ ōȅ ŎƘŜŎƪŜǊǎΦ wŜŀǎƻƴǎ ŦƻǊ ǘƘŜ ǊŜŎŀƭŎǳƭŀǝƻƴǎ ŀǊŜ ŘƻŎǳƳŜƴǘŜŘΣ ŜΦƎΦ ƳŜǘƘƻŘ 
ƛƳǇǊƻǾŜƳŜƴǘǎΣ ǊŜǾƛǎƛƻƴǎ ǘƻ ƛƴǇǳǘ Řŀǘŀ ƻǊ ŀǎǎǳƳǇǝƻƴǎΦ ¢ƘŜǎŜ ǊŜŎŀƭŎǳƭŀǝƻƴ ƴƻǘŜǎ ŀǊŜ 
ǊŜŦŜǊŜƴŎŜŘ ǿƛǘƘƛƴ ǘƘŜ ƛƴǾŜƴǘƻǊȅ ŘŀǘŀōŀǎŜ ǘƻ ŦŀŎƛƭƛǘŀǘŜ ǊŜǇƻǊǝƴƎ ŀƴŘ ǘǊŀƴǎǇŀǊŜƴŎȅ ƻŦ 
ǊŜŎŀƭŎǳƭŀǝƻƴǎΦ  

рΦ ¢ƛƳŜ ǎŜǊƛŜǎ ŎƘŜŎƪǎ ŀƴŘ ōŜƴŎƘƳŀǊƪƛƴƎ ŎƘŜŎƪǎΦ ¢ƘŜ ǝƳŜ ǎŜǊƛŜǎ ƻŦ ŜƳƛǎǎƛƻƴǎ ŀǊŜ ŎƘŜŎƪŜŘ 
ŦƻǊ ǎǘŜǇ ŎƘŀƴƎŜǎΣ ǘǊŜƴŘǎ ŀƴŘ ŀƴȅ ƻǳǘƭƛŜǊ Řŀǘŀ όŜΦƎΦ ƻǳǘƭƛŜǊ 9Cǎ ƻǊ ǇŜŀƪǎκŘƛǇǎ ƛƴ ŀŎǝǾƛǘȅ Řŀǘŀ 
ǘǊŜƴŘǎύΦ !ƴȅ ǳƴǳǎǳŀƭ ŦŜŀǘǳǊŜǎ ŀǊŜ ŎƘŜŎƪŜŘ ŀƴŘ ŜȄǇƭŀƛƴŜŘΣ ǿƛǘƘ ǊŜŀǎƻƴǎ ŦƻǊ ƴƻǘŀōƭŜ ǘǊŜƴŘǎ 
ŀƴŘ ƻǳǘƭƛŜǊǎ ŘƻŎǳƳŜƴǘŜŘ ƛƴ ǘƘŜ ƳŜǘƘƻŘ ǎŜŎǝƻƴǎ ƻŦ ǘƘŜ LLwΦ LƳǇƭƛŜŘ 9Ƴƛǎǎƛƻƴ CŀŎǘƻǊǎ όL9Cǎύ 
ŀǊŜ ŎƘŜŎƪŜŘ ŀƎŀƛƴǎǘ ǇǊŜǾƛƻǳǎ ŜǎǝƳŀǘŜǎ ŀƴŘ ŦƻǊ ƪŜȅ ŎŀǘŜƎƻǊƛŜǎ ŀƎŀƛƴǎǘ ŘŜŦŀǳƭǘǎ όŦǊƻƳ 
9a9tκ99!Σ Lt// ƎǳƛŘŀƴŎŜύ ǘƻ ƛŘŜƴǝŦȅ ŀƴȅ ƴƻǘŀōƭŜ ¦YπǎǇŜŎƛŬŎ 9C ƻǳǘƭƛŜǊǎΦ 

сΦ aŜǘƘƻŘ ƛƳǇƭŜƳŜƴǘŀǝƻƴ ŎƘŜŎƪǎΦ ! ǊŀƴƎŜ ƻŦ ŎƻƳƳƻƴ ŎƘŜŎƪǎ ŀǊŜ ǇŜǊŦƻǊƳŜŘ ŀŎǊƻǎǎ 
ƛƴǾŜƴǘƻǊȅ ŎŀƭŎǳƭŀǝƻƴ ƳƻŘŜƭǎΣ ǎǳŎƘ ŀǎΥ ŎƘŜŎƪƛƴƎ ǘƘŀǘ ǳƴƛǘǎ ŀǊŜ ŎƻǊǊŜŎǘ ŦƻǊ ƛƴǇǳǘ 
ǇŀǊŀƳŜǘŜǊǎΤ ŎƘŜŎƪƛƴƎ ǘƘŀǘ ǎŜƭŜŎǝƻƴ ƻŦ bŜǘ /ŀƭƻǊƛŬŎ ±ŀƭǳŜǎ όb/±ǎύ ƻǊ ŘŜŦŀǳƭǘ 9Cǎ ƛǎ 
ŎƻƴǎƛǎǘŜƴǘ ŀŎǊƻǎǎ ȅŜŀǊǎ κ ǇƻƭƭǳǘŀƴǘǎΤ ŎƘŜŎƪƛƴƎ ŦƻǊ ŜƛǘƘŜǊ ƴŜǿ ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ όŜΦƎΦ ŘǳŜ 
ǘƻ ƴŜǿ ¦Y Řŀǘŀ ƻǊ ƴŜǿ ƳŜǘƘƻŘƻƭƻƎƛŎŀƭ ƎǳƛŘŀƴŎŜ ƻǊ ǘƘŜ ǇǊƻǾƛǎƛƻƴ ƻŦ 9Cǎ ŦƻǊ ƳƻǊŜ 
Ǉƻƭƭǳǘŀƴǘǎ ǿƛǘƘƛƴ ǘƘŜ ƭŀǘŜǎǘ 9a9tκ99! DǳƛŘŜōƻƻƪύ ƻǊ ŦƻǊ ŀƴȅ ƳƛǎǎƛƴƎ ŜƳƛǎǎƛƻƴ ǎƻǳǊŎŜǎ 
ŎƻƳǇŀǊŜŘ ǘƻ ǇǊŜǾƛƻǳǎ ǎǳōƳƛǎǎƛƻƴǎΤ ŀƴŘ 9C ǎŜƴǎŜπŎƘŜŎƪǎ ǎǳŎƘ ŀǎ taмл Ҕ taнΦр Ҕ ./Φ  
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тΦ wŜǇƻǊǝƴƎ ŎƘŜŎƪǎΦ LƴǾŜƴǘƻǊȅ ǎǳōƳƛǎǎƛƻƴǎ ŀǊŜ ŎƘŜŎƪŜŘ ǘƻ ŜƴǎǳǊŜ ŎƻǊǊŜŎǘ ŀƭƭƻŎŀǝƻƴ ƛƴǘƻ 
ǘƘŜ bCw ŀƴŘ ŎƻƳƳƻƴ ǊŜǇƻǊǝƴƎ ǘŀōƭŜ ό/w¢ύ ŎŀǘŜƎƻǊƛŜǎΦ 9Ƴƛǎǎƛƻƴ ǘƻǘŀƭǎ ŀǘ ƴŀǝƻƴŀƭ ŀƴŘ 
ǎǳōπŎŀǘŜƎƻǊȅ ƭŜǾŜƭ ŀǊŜ ŎƘŜŎƪŜŘ ŀƎŀƛƴǎǘ ǘƘŜ άƳŀǎǘŜǊέ ŘŀǘŀǎŜǘ ŘŜǊƛǾŜŘ ŦǊƻƳ ǘƘŜ b!9L 
ŘŀǘŀōŀǎŜ ƻǳǘǇǳǘǎΣ ǘƻ ƳƛƴƛƳƛǎŜ Ǌƛǎƪǎ ƻŦ Řŀǘŀ ǘǊŀƴǎŎǊƛǇǝƻƴ ŜǊǊƻǊǎ ƛƴǘƻ ǊŜǇƻǊǝƴƎ ǘŜƳǇƭŀǘŜǎΦ  

CƛƎǳǊŜ мπмл vǳŀƭƛǘȅ ŎƘŜŎƪǎ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ b!9L ŎƻƳǇƛƭŀǝƻƴ ǇǊƻŎŜǎǎ 
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/ƘŜŎƪƛƴƎ ŀƴŘ ŘƻŎǳƳŜƴǘŀǝƻƴ ƛǎ ŦŀŎƛƭƛǘŀǘŜŘ ōȅ ǎǇŜŎƛŬŎ ŎǳǎǘƻƳ Řŀǘŀ ǎǘƻǊŀƎŜ ŀƴŘ ƘŀƴŘƭƛƴƎ ǎȅǎǘŜƳǎ 
ŀƭƻƴƎǎƛŘŜ ǇǊƻŎŜŘǳǊŜǎ ŘŜǾŜƭƻǇŜŘ ŦƻǊ ǘƘŜ b!9L ŎƻƳǇƛƭŀǝƻƴ ǘƘŀǘ ƛƴŎƭǳŘŜΥ  

мΦ ! ŘŀǘŀōŀǎŜ ƻŦ ŎƻƴǘŀŎǘǎ όǘƘŜ άŎƻƴǘŀŎǘǎ ŘŀǘŀōŀǎŜέύ /ƻƴǘŀƛƴƛƴƎ ǳƴƛǉǳŜƭȅ ǊŜŦŜǊŜƴŎŜŘ Řŀǘŀ 
ǎǳǇǇƭƛŜǊǎ ŀƴŘ Řŀǘŀ ǳǎŜǊǎΣ ŘŜǘŀƛƭŜŘ Řŀǘŀ ǊŜǉǳƛǊŜƳŜƴǘ ǎǇŜŎƛŬŎŀǝƻƴǎ όƛƴŎƭǳŘƛƴƎ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ 
ǎǳǇǇƭƛŜǊ v!κv/ ŀƴŘ ǳƴŎŜǊǘŀƛƴǘȅ ƛƴŦƻǊƳŀǝƻƴύ ŀƴŘ Řŀǘŀ ǎǳǇǇƭƛŜŘ ǘƻ ŀƴŘ ŘŜƭƛǾŜǊŜŘ ŦǊƻƳ ǘƘŜ 
ƛƴǾŜƴǘƻǊȅΦ ¢Ƙƛǎ ŘŀǘŀōŀǎŜ ǘǊŀŎƪǎ ŀƭƭ Řŀǘŀ ǎƻǳǊŎŜǎ ŀƴŘ ǎǳǇǇƭƛŜǊǎ ǳǎŜŘ ŦƻǊ ǘƘŜ ŜǎǝƳŀǝƻƴ ƻŦ 
ŜƳƛǎǎƛƻƴǎ ǿƛǘƘ ǳƴƛǉǳŜ ǊŜŦŜǊŜƴŎŜǎ ŀƭƭƻŎŀǘŜŘ ǘƻ ŘŀǘŀǎŜǘǎ ǘƘǊƻǳƎƘ ǘƘŜ ƛƴǾŜƴǘƻǊȅ ŎƻƳǇƛƭŀǝƻƴ 
ǇǊƻŎŜǎǎΦ ¢ƘŜ ŎƻƴǘŀŎǘǎ ŘŀǘŀōŀǎŜ ŀƭǎƻ ǘǊŀŎƪǎ ŀƭƭ ƻǳǘǇǳǘǎ ŦǊƻƳ ǘƘŜ !vtL ƛƴŎƭǳŘƛƴƎ ŦƻǊƳŀƭ 
ǎǳōƳƛǎǎƛƻƴǎ ŀƴŘ Řŀǘŀ ǎǳǇǇƭƛŜŘ ƛƴ ǊŜǎǇƻƴǎŜ ǘƻ ƛƴŦƻǊƳŀƭ ŀƴŘ ŀŘπƘƻŎ Řŀǘŀ ǊŜǉǳŜǎǘǎΦ 

нΦ LƴŘƛǾƛŘǳŀƭ Řŀǘŀ ǇǊƻŎŜǎǎƛƴƎ ǘƻƻƭǎ ŀǊŜ ǳǎŜŘ ǘƻ ǇǊŜǇŀǊŜ ǘƘŜ ƳŀƧƻǊƛǘȅ ƻŦ ǎƻǳǊŎŜ Řŀǘŀ ƛƴǘƻ ǎǳƛǘŀōƭŜ 
ŀŎǝǾƛǘȅ Řŀǘŀ ŀƴŘ 9Cǎ ŦƻǊ b!9L ŜǎǝƳŀǘŜǎΦ ¢ƘŜǎŜ Řŀǘŀ ǇǊƻŎŜǎǎƛƴƎ ǘƻƻƭǎ όǎǇǊŜŀŘǎƘŜŜǘǎ ŀƴŘ 
ŘŀǘŀōŀǎŜ ƳƻŘŜƭǎύ ƛƴŎƭǳŘŜ v/ ǇǊƻŎŜŘǳǊŜǎΣ ǎǳƳƳŀǊƛŜǎ ŀƴŘ ǎƻǳǊŎŜ Řŀǘŀ ǊŜŦŜǊŜƴŎƛƴƎ ǿƛǘƘƛƴ 
ǘƘŜƳΦ ¢ƘŜ v/ ǇǊƻŎŜŘǳǊŜǎ ƛƴŎƭǳŘŜ ŜƳōŜŘŘŜŘ όƛƴ ǘƘŜ ǘƻƻƭǎύ ǎŜŎǘƻǊ ǎǇŜŎƛŬŎ ŎƘŜŎƪǎ όŜΦƎΦΣ 
ŜƴŜǊƎȅκƳŀǎǎ ōŀƭŀƴŎŜ ŀƴŘ ŘŜŦŀǳƭǘ 9C ŎƘŜŎƪǎ ŦƻǊ ŎƻǳƴǘǊȅ ǎǇŜŎƛŬŎ 9CǎΣ ŀƴŘ L9C ŎƘŜŎƪƛƴƎύΦ ¢ƘŜ v/ 
ǇǊƻŎŜŘǳǊŜǎΣ ǿƛǘƘƛƴ ŜŀŎƘ ǘƻƻƭκǎǇǊŜŀŘǎƘŜŜǘΣ ƛƴŎƭǳŘŜ ŎŀƭŎǳƭŀǝƻƴ ƛƴǇǳǘκƻǳǘǇǳǘ ŎƘŜŎƪƛƴƎ ŎŜƭƭǎ ŀƴŘ 
ƅŀƎǎ ǘƻ ƛŘŜƴǝŦȅ ŎŀƭŎǳƭŀǝƻƴ ŜǊǊƻǊǎΦ ¢ƘŜ v/ ǎǳƳƳŀǊȅ ǎƘŜŜǘǎ ƛƴ ŜŀŎƘ ǘƻƻƭκǎǇǊŜŀŘǎƘŜŜǘ ǇǊƻǾƛŘŜǎ 
ŀƴ ƛƴǘǳƛǝǾŜ ƳŜŎƘŀƴƛǎƳ ŦƻǊ ŘƻŎǳƳŜƴǝƴƎ ŀƴŘ ǎǳƳƳŀǊƛǎƛƴƎ ŀƭƭ ŎƘŜŎƪƛƴƎ ǳƴŘŜǊǘŀƪŜƴ ƻƴ ŀ 
ƳƻŘŜƭΦ Lǘ ƛƴŎƭǳŘŜǎ ƭƛƴƪǎ ǘƻ v/ ŀŎǝǾƛǝŜǎ ǘƘŀǘ ƴŜŜŘ ǘƻ ōŜ ǇŜǊŦƻǊƳŜŘΣ ƅŀƎǎ ŦƻǊ ǘƘŜ v/ ŀŎǝǾƛǝŜǎΣ 
ǘƘŜƛǊ ǎǘŀǘǳǎ ŀƴŘ ǎƛƎƴ ƻũΤ ŘŜǘŀƛƭǎ ƻŦ ǎƻǳǊŎŜ ŘŀǘŀΤ ƪŜȅ ŀǎǎǳƳǇǝƻƴǎΣ ƳŜǘƘƻŘǎΣ Řŀǘŀ ǇǊƻŎŜǎǎƛƴƎ 
ŀŎǝǾƛǝŜǎ ŀƴŘ ǇǊƻƎǊŜǎǎΤ ǘƘŜ ǎŎƻǇŜ ƻŦ ŀŎǝǾƛǝŜǎΣ ƎŀǎŜǎ ŀƴŘ ȅŜŀǊǎ ƛƴŎƭǳŘŜŘΤ ǊŜƭŀǝƻƴǎƘƛǇǎ ǿƛǘƘ 
ƻǘƘŜǊ ǇǊƻŎŜǎǎƛƴƎ ǎǇǊŜŀŘǎƘŜŜǘǎ όǿƘŜǊŜ ƛƴǘŜǊπŘŜǇŜƴŘŜƴŎƛŜǎ ŜȄƛǎǘύΤ ǊŜŎƻǊŘǎ ƻŦ ŀǳǘƘƻǊǎƘƛǇΤ 
ǾŜǊǎƛƻƴ ŎƻƴǘǊƻƭ ŀƴŘ ŎƘŜŎƪƛƴƎΦ !ƭƭ ǊŜƭŜǾŀƴǘ ŎŜƭƭǎ ƛƴ ǘƘŜ Řŀǘŀ ǇǊƻŎŜǎǎƛƴƎ ǎǇǊŜŀŘǎƘŜŜǘǎ ŀǊŜ ŎƻƭƻǳǊ 
ŎƻŘŜŘ ŦƻǊ ŜŀǎŜ ƻŦ ǊŜŦŜǊŜƴŎŜ ƛƴŘƛŎŀǝƴƎ ǿƘŜǘƘŜǊ ǘƘŜ ŎŜƭƭǎ ŀǊŜ ŎŀƭŎǳƭŀǝƻƴ ŎŜƭƭǎΣ ƻǳǘǇǳǘ ŎŜƭƭǎΣ 
ŎƘŜŎƪƛƴƎ ŎŜƭƭǎ ƻǊ Řŀǘŀ ƛƴǇǳǘ ŎŜƭƭǎΦ !ƭƭ ƛƴǇǳǘ ŎŜƭƭǎ ŎŀǊǊȅ ŀ ǊŜŦŜǊŜƴŎŜ ǘƻ ǘƘŜ ǳƴƛǉǳŜ Řŀǘŀ ǎƻǳǊŎŜ 
ŀƴŘ Řŀǘŀ ǎǳǇǇƭƛŜǊ ƘŜƭŘ ƛƴ ǘƘŜ ŎƻƴǘŀŎǘǎ ŘŀǘŀōŀǎŜ ǎƻ ŀƭƭ ǎƻǳǊŎŜ Řŀǘŀ Ŏŀƴ ōŜ ǘǊŀŎŜŘ ōŀŎƪ ǘƻ ƛǘǎ 
ƻǊƛƎƛƴŀǘƻǊ ŀƴŘ ŘŀǘŜ ƻŦ ǎǳǇǇƭȅΦ !ƭƭ ǎǇǊŜŀŘǎƘŜŜǘǎ ŀǊŜ ǎǳōƧŜŎǘ ǘƻ ǎŜŎƻƴŘπǇŜǊǎƻƴ ŎƘŜŎƪƛƴƎ ǇǊƛƻǊ ǘƻ 
Řŀǘŀ ǳǇƭƻŀŘƛƴƎ ǘƻ ǘƘŜ b!9L ŘŀǘŀōŀǎŜΦ 

оΦ ! /ƻǊŜ 5ŀǘŀōŀǎŜ όb!9L 5ŀǘŀōŀǎŜύ ƻŦ !ŎǝǾƛǘȅ 5ŀǘŀ ŀƴŘ 9Ƴƛǎǎƛƻƴ CŀŎǘƻǊǎ ǿƛǘƘ ŜƳōŜŘŘŜŘ ¢ƛŜǊ 
м v/ ǊƻǳǝƴŜǎ όŀǎ ŘŜŬƴŜŘ ŀǘ ǘƘŜ ǎǘŀǊǘ ƻŦ {ŜŎǝƻƴ лύΣ Řŀǘŀ ǎƻǳǊŎŜ ŀƴŘ Řŀǘŀ ǇǊƻŎŜǎǎƛƴƎ 
ǊŜŦŜǊŜƴŎƛƴƎΦ ¢ƘŜ ŘŀǘŀōŀǎŜ ǇǊƻǾƛŘŜǎ ǘƘŜ ǉǳŀƭƛǘȅ ŀǎǎǳǊŜŘ ŘŀǘŀǎŜǘ ƻŦ ŜƳƛǎǎƛƻƴκǊŜƳƻǾŀƭ ŜǎǝƳŀǘŜǎ 
ǳǎŜŘ ŦƻǊ ǊŜǇƻǊǝƴƎ όƛƴŎƭǳŘƛƴƎ bCw ǇƻǇǳƭŀǝƻƴύΣ ǊŜǎǇƻƴŘƛƴƎ ǘƻ ŀŘπƘƻŎ ǉǳŜǊƛŜǎ ƻǊ ŘŜǊƛǾƛƴƎ ƻǘƘŜǊ 
ŘƻǿƴǎǘǊŜŀƳ ŜǎǝƳŀǘŜǎ όŜΦƎΦ ŜƳƛǎǎƛƻƴǎ ōȅ 5ŜǾƻƭǾŜŘ DƻǾŜǊƴƳŜƴǘ ŀƴŘ ŜƳƛǎǎƛƻƴǎ ōȅ [ƻŎŀƭ 
!ǳǘƘƻǊƛǘȅύΦ ¢ƘŜ ŘŜǘŀƛƭŜŘ ŀŎǝǾƛǘȅ Řŀǘŀ ŀƴŘ 9C ŎƻƳǇƻƴŜƴǘǎ ŦƻǊ ŜŀŎƘ ǎƻǳǊŎŜ ŎŀǘŜƎƻǊȅ ŀǊŜ ƘŜƭŘ 
ǿƛǘƘƛƴ ǘƘŜ b!9L ŘŀǘŀōŀǎŜ ŀƴŘ ƛƴŎƭǳŘŜ ŀƭƭ ǎƻǳǊŎŜǎΣ ŀŎǝǾƛǝŜǎΣ ƎŀǎŜǎκǇƻƭƭǳǘŀƴǘǎ ό!vtL ŀƴŘ DIDLύΣ 
ǘŜǊǊƛǘƻǊƛŜǎ ŀƴŘ ȅŜŀǊǎΦ ¢ƘŜ ƳŀƧƻǊƛǘȅ ƻŦ Řŀǘŀ ƛƴ ǘƘŜ ŘŀǘŀōŀǎŜ ƛǎ ƛƳǇƻǊǘŜŘ ŘƛǊŜŎǘƭȅ ŦǊƻƳ ǘƘŜ 
ƛƴŘƛǾƛŘǳŀƭ Řŀǘŀ ǇǊƻŎŜǎǎƛƴƎ ǘƻƻƭǎ ŀƴŘ ǎǇǊŜŀŘǎƘŜŜǘǎ όŀǎ ŘŜǎŎǊƛōŜŘ ŀōƻǾŜύΦ ¢ƻ ŜƴǎǳǊŜ Řŀǘŀ ǎƻǳǊŎŜ 
ǘǊŀƴǎǇŀǊŜƴŎȅΣ ŀƭƭ Řŀǘŀ Ǉƻƛƴǘǎ ƛƴ ǘƘŜ ŘŀǘŀōŀǎŜ ŎŀǊǊȅ ŀ ǊŜŦŜǊŜƴŎŜ ǘƘŀǘ ǇƛƴǇƻƛƴǘǎ ŜƛǘƘŜǊ ǘƘŜ 
ǳǇǎǘǊŜŀƳ Řŀǘŀ ǇǊƻŎŜǎǎƛƴƎ ǘƻƻƭǎ ǳǎŜŘ ǘƻ ŘŜǊƛǾŜ ǘƘŜ ŘŀǘŀΣ ǘƘŜ ŜȄǘŜǊƴŀƭ Řŀǘŀ ǎƻǳǊŎŜ ŀƴŘ ǎǳǇǇƭƛŜǊ 
ƻǊ ōƻǘƘΦ Lǘ ŀƭǎƻ ƛƴŎƭǳŘŜǎ ŘŜǘŀƛƭǎ ƻŦ ǘƘŜ ŘŀǘŜ ŜƴǘŜǊŜŘΣ ǘƘŜ ǇŜǊǎƻƴ ǳǇƭƻŀŘƛƴƎ ǘƘŜ ŘŀǘŀΣ ƛǘǎ ǳƴƛǘǎ 
όǘƻ ŜƴǎǳǊŜ ŎƻǊǊŜŎǘ ŎŀƭŎǳƭŀǝƻƴύΣ ŀƴŘ ŀ ǊŜǾƛǎƛƻƴ ƻǊ ǊŜŎŀƭŎǳƭŀǝƻƴ ŎƻŘŜ όǿƘƛŎƘ ŜƴǎǳǊŜǎ ǘƘŀǘ 
ǊŜŎŀƭŎǳƭŀǝƻƴǎ ƻŦ ƘƛǎǘƻǊƛŎ Řŀǘŀ Ŏŀƴ ōŜ Ŝŀǎƛƭȅ ǘǊŀŎŜŘ ŀƴŘ ǎǳƳƳŀǊƛǎŜŘ ƛƴ ǊŜǇƻǊǘǎύΦ !ǳǘƻƳŀǘŜŘ 
Řŀǘŀ ƛƳǇƻǊǘ ǊƻǳǝƴŜǎ ŀǊŜ ǳǎŜŘ ǘƻ ǇƻǇǳƭŀǘŜ ǘƘŜ ŘŀǘŀōŀǎŜΣ ŀƴŘ ƳƛƴƛƳƛǎŜ ǘǊŀƴǎŎǊƛǇǝƻƴ ŜǊǊƻǊǎ 
ƻŎŎǳǊǊƛƴƎ ŘǳǊƛƴƎ ƛƳǇƻǊǘΦ ¢Ƙƛǎ ǇǊƻŎŜǎǎ ŜȄǘǊŀŎǘǎ ƻǳǘǇǳǘ Řŀǘŀ ŦǊƻƳ ǘƘŜ ǳǇǎǘǊŜŀƳ Řŀǘŀ ǇǊƻŎŜǎǎƛƴƎ 
ǘƻƻƭǎ ŀƴŘ ǎǇǊŜŀŘǎƘŜŜǘǎ ŀƴŘ Ŏŀƴ ōŜ ŎƻƴǘǊƻƭƭŜŘ ōȅ ǘƘŜ LƴǾŜƴǘƻǊȅ !ƎŜƴŎȅ Ǿƛŀ ŀ Řŀǘŀ ƛƳǇƻǊǘ 
ŘŀǎƘōƻŀǊŘΦ ¢ƘŜ ŀǳǘƻƳŀǘŜŘ ǎȅǎǘŜƳ ŜƴǎǳǊŜǎ ǘƘŀǘ Řŀǘŀ ƛǎ ƻƴƭȅ ǳǇƭƻŀŘŜŘ ǘƻ ǘƘŜ ŘŀǘŀōŀǎŜ ƻƴŎŜ ƛǘ 
ƳŜŜǘǎ ǎǇŜŎƛŬŜŘ v!κv/ ŎǊƛǘŜǊƛŀ ƻŦ Řŀǘŀ ŎƘŜŎƪƛƴƎΣ ŎƻƳǇƭŜǝƻƴ ŀƴŘ ŎƻƴǎƛǎǘŜƴŎȅΦ ! ƴǳƳōŜǊ ƻŦ 
ŘŜǘŀƛƭŜŘ v/ ŎƘŜŎƪƛƴƎ ǉǳŜǊƛŜǎ ŀǊŜ ŜƳōŜŘŘŜŘ ǿƛǘƘƛƴ ǘƘŜ ŘŀǘŀōŀǎŜ ǘƘŀǘ ŦŀŎƛƭƛǘŀǘŜ ŀƴƴǳŀƭ v/ 
ŀŎǝǾƛǝŜǎΣ ŀǎ ŘŜŬƴŜŘ ƛƴ ǘƘŜ v!κv/ tƭŀƴΣ ƛƴŎƭǳŘƛƴƎΥ 

ŀΦ /ƘŜŎƪǎ ǿƛǘƘ ǇǊŜǾƛƻǳǎ ǎǳōƳƛǎǎƛƻƴǎ ŦƻǊ ŎƘŀƴƎŜǎ ŘǳŜ ǘƻ ǊŜŎŀƭŎǳƭŀǝƻƴǎ ƻǊ ŜǊǊƻǊǎ ŀǘ ŀ 
ŘŜǘŀƛƭŜŘ ƭŜǾŜƭΣ ōȅ ǎƻǳǊŎŜπŀŎǝǾƛǘȅπǇƻƭƭǳǘŀƴǘ όŀ ŘŜǎƛƎƴŀǘŜŘ ŀǳŘƛǘƻǊ ŦǊƻƳ ǘƘŜ LƴǾŜƴǘƻǊȅ 
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!ƎŜƴŎȅ ƛŘŜƴǝŬŜǎ ǎƻǳǊŎŜǎ ǿƘŜǊŜ ǘƘŜǊŜ ƘŀǾŜ ōŜŜƴ ƴƻǘŀōƭŜ ŎƘŀƴƎŜǎ ƻǊ ƴŜǿ ǎƻǳǊŎŜǎΦ 
LƴǾŜƴǘƻǊȅ ŎƻƳǇƛƭŜǊǎ ŀǊŜ ǘƘŜƴ ǊŜǉǳƛǊŜŘ ǘƻ ŜȄǇƭŀƛƴ ǘƘŜǎŜ ŎƘŀƴƎŜǎ ǘƻ ǎŀǝǎŦȅ ǘƘŜ ŀǳŘƛǘƻǊύΤ 

ōΦ !ǎǎŜǎǎƳŜƴǘ ƻŦ ǘǊŜƴŘǎ ŀƴŘ ǝƳŜ ǎŜǊƛŜǎ ŎƻƴǎƛǎǘŜƴŎȅ ŦƻǊ ǎŜƭŜŎǘŜŘ ƪŜȅ ǎƻǳǊŎŜǎΣ ƛƴŎƭǳŘƛƴƎ 
v/ ƻŦ ŀŎǝǾƛǘȅ Řŀǘŀ ŀƴŘ ŜƳƛǎǎƛƻƴǎ ƻŦ ƘƛƎƘ ǇǊƛƻǊƛǘȅ ǇƻƭƭǳǘŀƴǘǎΤ  

ŎΦ aŀǎǎ ōŀƭŀƴŎŜ ŎƘŜŎƪǎ ŦƻǊ ŀƭƭ ƳŀƧƻǊ ŦǳŜƭǎ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ ǘƻǘŀƭ ŦǳŜƭ ŎƻƴǎǳƳǇǝƻƴǎ ƛƴ 
ǘƘŜ !vtL ŀƴŘ DIDL ŀǊŜ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘƻǎŜ ǇǳōƭƛǎƘŜŘ ƛƴ ǘƘŜ ƻŶŎƛŀƭ ¦Y 9ƴŜǊƎȅ 
{ǘŀǝǎǝŎǎ ƛƴ 5¦Y9{Σ ŀƴŘ ǘƘŀǘ ŀƴȅ ŜȄŎŜǇǝƻƴǎ ƻǊ ŘŜǾƛŀǝƻƴǎ ŀǊŜ ŘƻŎǳƳŜƴǘŜŘ ŀƴŘ 
ǳƴŘŜǊǎǘƻƻŘΤ 

ŘΦ LƴǇǳǘπƻǳǘǇǳǘ ŎƘŜŎƪǎ ŦƻǊ ƪŜȅ ¦Y ƳƻŘŜƭǎ ǘƻ ŎƻƴŘǳŎǘ άƛƳǇƭŜƳŜƴǘŀǝƻƴέ ŎƘŜŎƪǎ ƻƴ ǘƘŜ 
ǇǊƻŎŜǎǎƛƴƎ ƻŦ Řŀǘŀ ŦǊƻƳ ǳǇǎǘǊŜŀƳ ƳƻŘŜƭǎΣ ǎǳŎƘ ŀǎ ŦƻǊ ǘƘŜ ŀƎǊƛŎǳƭǘǳǊŜ ǎŜŎǘƻǊΤ 

ŜΦ LƴŘǳǎǘǊȅπǎǇŜŎƛŬŎ ŎƘŜŎƪǎΣ ǘƻ ŎƻƳǇŀǊŜ b!9L ƻǳǘǇǳǘ Řŀǘŀ ŀƎŀƛƴǎǘ ƻǇŜǊŀǘƻǊπǊŜǇƻǊǘŜŘ Řŀǘŀ 
Ǿƛŀ ƻǘƘŜǊ ƳŜŎƘŀƴƛǎƳǎΣ ǎǳŎƘ ŀǎ ¦Y 9¢{ ƻǊ tw¢wΦ ¢ƘŜǎŜ ŎƘŜŎƪǎ ŜƴŀōƭŜ ƘƛƎƘπƭŜǾŜƭ ŎƘŜŎƪǎ 
ƻƴ ǘƘŜ Řŀǘŀ ŎƻƴǎƛǎǘŜƴŎȅ ŦƻǊ ƘƛƎƘπŜƳƛǩƴƎ ǎƻǳǊŎŜ ŎŀǘŜƎƻǊƛŜǎ όŜΦƎΦ ǇƻǿŜǊ ǎǘŀǝƻƴǎΣ 
ǊŜŬƴŜǊƛŜǎΣ ŎŜƳŜƴǘ ƪƛƭƴǎΣ ƛǊƻƴ ŀƴŘ ǎǘŜŜƭ ǿƻǊƪǎύ ŦƻǊ ǇǊƛƻǊƛǘȅ Ǉƻƭƭǳǘŀƴǘǎ όŜΦƎΦ /hнΣ bh·ύΤ 

ŦΦ hǘƘŜǊ ŀŎǝǾƛǘȅ Řŀǘŀ ŎƘŜŎƪǎ ŜΦƎΦ ǇǊƻŘǳŎǝƻƴ ŀƴŘ ŎƻƴǎǳƳǇǝƻƴ ǿƛǘƘ !ŎŎǊŜŘƛǘŜŘ hŶŎƛŀƭ 
{ǘŀǝǎǝŎǎΤ 

ƎΦ LƳǇƭƛŜŘ 9Ƴƛǎǎƛƻƴ CŀŎǘƻǊ ŎƘŜŎƪǎ όŀǎǎŜǎǎƛƴƎ ǘǊŜƴŘǎ ƛƴ L9C ŀƴŘ ŎƻƳǇŀǊƛǎƻƴ ǿƛǘƘ ǇǊŜǾƛƻǳǎ 
ǎǳōƳƛǎǎƛƻƴǎύΤ 

ƘΦ ! ŎƻƴǎƛǎǘŜƴŎȅ ŎƘŜŎƪ ōŜǘǿŜŜƴ bCw ƻǳǘǇǳǘ ŀƴŘ Lt// /w¢ ŦƻǊƳŀǧŜŘ ƻǳǘǇǳǘΦ 

пΦ 5ŀǘŀ ŜȄǘǊŀŎǝƻƴ ŎƘŜŎƪƛƴƎ ǊƻǳǝƴŜǎ ŀƴŘ ǇǊƻŎŜŘǳǊŜǎΥ 5ŀǘŀ ŜȄǇƻǊǘŜŘ ŦǊƻƳ ǘƘŜ b!9L ŘŀǘŀōŀǎŜ 
ŀƴŘ ŜƴǘŜǊŜŘ ƛƴǘƻ ǊŜǇƻǊǝƴƎ ǘƻƻƭǎ όŜΦƎΦ ǘƘŜ /w¢ wŜǇƻǊǘŜǊ ǘƻƻƭ ŦƻǊ ǊŜǇƻǊǝƴƎ DID ŜƳƛǎǎƛƻƴǎ ǘƻ 
ǘƘŜ ¦bC///Σ ŀƴŘ ŦƻǊ !ƛǊ vǳŀƭƛǘȅ ǊŜǇƻǊǝƴƎ ƛƴǘƻ ǘƘŜ ¦b9/9 ǊŜǇƻǊǝƴƎ ǘŜƳǇƭŀǘŜǎύ ŀǊŜ ŎƘŜŎƪŜŘ 
ŀƎŀƛƴǎǘ ǘƘŜ ŘƛǊŜŎǘ ŘŀǘŀōŀǎŜ ƻǳǘǇǳǘ ǘƻǘŀƭǎ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ŀƴȅ ƛƴŎƻƴǎƛǎǘŜƴŎƛŜǎ ŀǊŜ ƛŘŜƴǝŬŜŘ ŀƴŘ 
ǊŜŎǝŬŜŘ ǇǊƛƻǊ ǘƻ ǎǳōƳƛǎǎƛƻƴΦ ¢Ƙƛǎ ƛƴŎƭǳŘŜǎ ƛƴǘŜǊǊƻƎŀǝƴƎ ǘƘŜ ƻǳǘǇǳǘ ŘŀǘŀǎŜǘǎ ŀƴŘ ŎƻƳǇŀǊƛƴƎ 
ǘƘƛǎ ŀƎŀƛƴǎǘ ŀ ǎŜǊƛŜǎ ƻŦ ǉǳŜǊƛŜǎ ŦǊƻƳ ǘƘŜ b!9L ŘŀǘŀōŀǎŜ ǘƻ ŎƻƳǇŀǊŜ ōƻǘƘ ŜƳƛǎǎƛƻƴǎ ŀƴŘ ŀŎǝǾƛǘȅ 
ŘŀǘŀΦ 

рΦ hŶŎƛŀƭ ŀƴƴǳŀƭ ǊŜǇƻǊǘǎ ǘƻ ¦bC/// ŀƴŘ ¦b9/9 ǇǊƻǾƛŘŜ Ŧǳƭƭ ŘƻŎǳƳŜƴǘŀǝƻƴ ƻŦ ƛƴǾŜƴǘƻǊȅ 
ŜǎǝƳŀǝƻƴ ƳŜǘƘƻŘƻƭƻƎƛŜǎΣ Řŀǘŀ ǎƻǳǊŎŜǎ ŀƴŘ ŀǎǎǳƳǇǝƻƴǎ ōȅ ǎƻǳǊŎŜ ǎŜŎǘƻǊΣ ƪŜȅ Řŀǘŀ ǎƻǳǊŎŜǎ 
ŀƴŘ ƴƻǘŀōƭŜ ǊŜǾƛǎƛƻƴǎ ǘƻ ƳŜǘƘƻŘǎ ŀƴŘ ƘƛǎǘƻǊƛŎ ŘŀǘŀΣ ǿƘŜǊŜ ŀǇǇǊƻǇǊƛŀǘŜΦ Lƴ ŀŘŘƛǝƻƴΣ ǘƘŜ ŀƴƴǳŀƭ 
ǊŜǇƻǊǘǎ ƛƴŎƭǳŘŜ ŘŜǘŀƛƭǎ ƻŦ ǇƭŀƴƴŜŘ ǇǊƛƻǊƛǝǎŜŘ ƛƳǇǊƻǾŜƳŜƴǘǎ ƛŘŜƴǝŬŜŘ ōȅ ǘƘŜ LƴǾŜƴǘƻǊȅ !ƎŜƴŎȅ 
ŀƴŘ ŀƎǊŜŜŘ ōȅ ǘƘŜ !ƛǊ vǳŀƭƛǘȅ LƴǾŜƴǘƻǊȅ {ǘŜŜǊƛƴƎ DǊƻǳǇ ό!vL{Dύ ƻǊ bŀǝƻƴŀƭ LƴǾŜƴǘƻǊȅ {ǘŜŜǊƛƴƎ 
/ƻƳƳƛǧŜŜ όŀ ŎǊƻǎǎπDƻǾŜǊƴƳŜƴǘ ōƻŘȅ ŦƻŎǳǎǎŜŘ ƻƴ ǘƘŜ ¦Y DID ƛƴǾŜƴǘƻǊȅ ǿƻǊƪ ǇǊƻƎǊŀƳƳŜύΣ 
ŀƴŘ ŦǊƻƳ 9ȄǇŜǊǘ ŀƴŘ tŜŜǊ wŜǾƛŜǿǎΦ !ƴȅ Řŀǘŀ ǇǊŜǎŜƴǘŜŘ ƛƴ ǊŜǇƻǊǘǎ ŀǊŜ ŎƘŜŎƪŜŘ ŀƎŀƛƴǎǘ 
ŀŎŎƻƳǇŀƴȅƛƴƎ ǎǳōƳƛǎǎƛƻƴ ŘŀǘŀǎŜǘǎ ŀƴŘ ǘƘŜ b!9L ŘŀǘŀōŀǎŜΦ 

сΦ !ǊŎƘƛǾƛƴƎΥ !ǘ ǘƘŜ ŜƴŘ ƻŦ ŜŀŎƘ ǊŜǇƻǊǝƴƎ ŎȅŎƭŜΣ ŀƭƭ ǘƘŜ ŘŀǘŀōŀǎŜ ŬƭŜǎΣ ǎǇǊŜŀŘǎƘŜŜǘǎΣ ƻƴƭƛƴŜ 
ƳŀƴǳŀƭǎΣ ŜƭŜŎǘǊƻƴƛŎ ǎƻǳǊŎŜ ŘŀǘŀΣ ǊŜŎƻǊŘǎ ƻŦ ŎƻƳƳǳƴƛŎŀǝƻƴǎΣ ǇŀǇŜǊ ǎƻǳǊŎŜ ŘŀǘŀΣ ƻǳǘǇǳǘ ŬƭŜǎ 
ǊŜǇǊŜǎŜƴǝƴƎ ŀƭƭ ŎŀƭŎǳƭŀǝƻƴǎ ŦƻǊ ǘƘŜ ǿƘƻƭŜ ǝƳŜ ǎŜǊƛŜǎ ŀǊŜ ŦǊƻȊŜƴ ŀƴŘ ŀǊŎƘƛǾŜŘ ƻƴ ŀ ŎŜƴǘǊŀƭ 
ǎŜǊǾŜǊΦ 9ƭŜŎǘǊƻƴƛŎ ƛƴŦƻǊƳŀǝƻƴ ƛǎ ǎǘƻǊŜŘ ƻƴ ǎŜŎǳǊŜ ŀƴŘ ǎŜǇŀǊŀǘŜƭȅ ƭƻŎŀǘŜŘ ǎŜǊǾŜǊǎ όǿƛǘƘ ƻƴŜ 
ŀŎǝƴƎ ǇǳǊŜƭȅ ŀǎ ŀ ōŀŎƪπǳǇύ ǘƘŀǘ ŀǊŜ ǊŜƎǳƭŀǊƭȅ ōŀŎƪŜŘ ǳǇΦ tŀǇŜǊ ƛƴŦƻǊƳŀǝƻƴ ƛǎ ŀǊŎƘƛǾŜŘ ƛƴ ŀ 
wƻƭƭŜǊ wŀŎƪƛƴƎ ǎȅǎǘŜƳ ǿƛǘƘ ŀ ǎƛƳǇƭŜ ŜƭŜŎǘǊƻƴƛŎ ŘŀǘŀōŀǎŜ ƻŦ ŀƭƭ ƛǘŜƳǎ ǊŜŦŜǊŜƴŎŜǎ ƛƴ ǘƘŜ ŀǊŎƘƛǾŜΦ  

a. The model and database supporting the agriculture Inventory (compiled by a 
consortium of RSK ADAS Ltd, Rothamsted Research, UKCEH, Cranfield University and 
Ricardo) is located on an RSK ADAS Ltd server at the Bristol site and is backed up 
daily on a 3-day cycle onto the server file storage, on a weekly basis onto a tape 
system and with off-site tape storage on a monthly basis. At the conclusion of each 
submission the entire Inventory is archived to a network-attached long-term storage 
device. The model and database are mirrored on an RSK ADAS Ltd server at the 
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Wolverhampton site. All input annual activity tables and model outputs including 
database files, spreadsheet analyses, written reports on the entire reporting time-
series and the final data submissions to the National Atmospheric Emissions 
Inventory are archived on a private Share-Point hosted by Ricardo.  

1.6.6. Quality Assurance and Verification 

vǳŀƭƛǘȅ ŀǎǎǳǊŀƴŎŜ ŀƴŘ ǾŜǊƛŬŎŀǝƻƴ ŀŎǝǾƛǝŜǎ ǇǊƻǾƛŘŜ ŀƴ ƻōƧŜŎǝǾŜΣ ƛƴŘŜǇŜƴŘŜƴǘ ǊŜǾƛŜǿ ƻŦ ƛƴǾŜƴǘƻǊȅ 
ǎƻǳǊŎŜ ŘŀǘŀΣ ƳŜǘƘƻŘǎ ŀƴŘ ŀǎǎǳƳǇǝƻƴǎΦ ¢ƘŜǎŜ ŀŎǝǾƛǝŜǎ ŀǊŜ ǇǊƛƳŀǊƛƭȅ ŎƻƴŘǳŎǘŜŘ ǘƻ ŀǎǎŜǎǎ ŎƻƳǇƭƛŀƴŎŜ 
ǿƛǘƘ ǊŜǇƻǊǝƴƎ ǊŜǉǳƛǊŜƳŜƴǘǎ όŜΦƎΦ ŎƻƳǇŀǊƛƴƎ b!9L ƳŜǘƘƻŘǎ ŀƎŀƛƴǎǘ ƛƴǘŜǊƴŀǝƻƴŀƭ ƎǳƛŘŜƭƛƴŜǎύ ŀƴŘ ŀƭǎƻ 
ǘƻ ƛŘŜƴǝŦȅ ŀǊŜŀǎ ŦƻǊ ŦǳǘǳǊŜ ƛƴǾŜƴǘƻǊȅ ƛƳǇǊƻǾŜƳŜƴǘΦ v!κv/ ŀƴŘ ǾŜǊƛŬŎŀǝƻƴ ŀŎǝǾƛǝŜǎ ƛƴŎƭǳŘŜΥ 

мΦ !ǎǎŜǎǎƳŜƴǘ ƻŦ ƛƳǇǊƻǾŜƳŜƴǘǎ ŀƎŀƛƴǎǘ ǊŜŎƻƳƳŜƴŘŀǝƻƴǎ ŀƴŘ ǘƘŜ LƴǾŜƴǘƻǊȅ LƳǇǊƻǾŜƳŜƴǘ 
tǊƻƎǊŀƳƳŜ ƭƛǎǘǎ ƻŦ ǊŜǉǳƛǊŜŘ ƛƳǇǊƻǾŜƳŜƴǘǎΦ  

нΦ hŶŎƛŀƭ ŀƴƴǳŀƭ ǊŜǾƛŜǿ ƻŦ ŎƘŀƴƎŜǎ ǘƻ ŜǎǝƳŀǘŜǎ ŀƴŘ ǘǊŜƴŘǎΣ ǇǊƛƻǊ ǘƻ ǎǳōƳƛǎǎƛƻƴΣ ōȅ 
ǎǘŀƪŜƘƻƭŘŜǊǎ ǎǳǇǇƭȅƛƴƎ ƪŜȅ ŘŀǘŀǎŜǘǎ ŀƴŘ ōȅ ¦Y ƎƻǾŜǊƴƳŜƴǘ ŘŜǇŀǊǘƳŜƴǘǎ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ 
ǘƘŜ ƛƴǾŜƴǘƻǊȅ ǊŜǇƻǊǝƴƎΦ 

оΦ tŜŜǊκ9ȄǇŜǊǘ ǊŜǾƛŜǿ ƻŦ ƳŜǘƘƻŘǎΣ ŀǎǎǳƳǇǝƻƴǎ ŀƴŘ Řŀǘŀ ǎƻǳǊŎŜǎ ŦƻǊ ƴŜǿκǊŜǾƛǎŜŘ ŜǎǝƳŀǘŜǎ 
ŀƴŘ ƻƴ ŀ ǇŜǊƛƻŘƛŎ ōŀǎƛǎ ŦƻǊ ƪŜȅ ŎŀǘŜƎƻǊƛŜǎ ǘƻ ŘŜǘŜǊƳƛƴŜ ǿƘŜǘƘŜǊ ƳŜǘƘƻŘǎ ǎƘƻǳƭŘ ōŜ 
ƛƳǇǊƻǾŜŘ ŘǳŜ ǘƻ ǘƘŜ ŀǾŀƛƭŀōƛƭƛǘȅ ƻŦ ƴŜǿ ŘŀǘŀǎŜǘǎ ŀƴŘ ŀǎǎǳƳǇǝƻƴǎ όŦƻŎǳǎǎƛƴƎ ƻƴ ƪŜȅ 
ŎŀǘŜƎƻǊƛŜǎύΦ 

пΦ 5ƻŎǳƳŜƴǘŀǝƻƴ ƻŦ ǊŜŎŀƭŎǳƭŀǝƻƴǎ ŀƴŘ ŎƘŀƴƎŜǎ ǘƻ ǘƘŜ ŜǎǝƳŀǘŜǎΦ 

рΦ ±ŜǊƛŬŎŀǝƻƴ ŀƴŀƭȅǎƛǎ όŜΦƎΦ ŎƻƳǇŀǊƛǎƻƴ ƻŦ ǘǊŜƴŘǎ ǿƛǘƘ ǘǊŜƴŘǎ ƛƴ ŀƳōƛŜƴǘ ƳŜŀǎǳǊŜƳŜƴǘǎύΦ  

¢Ƙƛǎ ǎŜŎǝƻƴ ŘŜǎŎǊƛōŜǎ ŀ ƴǳƳōŜǊ ƻŦ ǎǇŜŎƛŬŎ v!κv/ ŀŎǝǾƛǝŜǎ ŀƴŘ ǇǊƻŎŜŘǳǊŜǎΦ  

 

¢ƘŜ LƴǾŜƴǘƻǊȅ !ƎŜƴŎȅ Ƴŀȅ ŘǊŀǿ ǳǇƻƴ ŀ ǘŜŀƳ ƻŦ ŀƛǊ ǉǳŀƭƛǘȅ ŀƴŘ ŜƳƛǎǎƛƻƴǎ ŜȄǇŜǊǘǎ όŦǊƻƳ ƻǳǘǎƛŘŜ ƻŦ ǘƘŜ 
ŎƻǊŜ b!9L ǘŜŀƳύ ƛƴ ƻǊŘŜǊ ǘƻ ŎƻƴŘǳŎǘ ǇŜǊƛƻŘƛŎ ǇŜŜǊ ǊŜǾƛŜǿǎ ƻǊ ǾŀƭƛŘŀǝƻƴ ƻƴ ǎŜŎǝƻƴǎ ƻŦ ǘƘŜ ƛƴǾŜƴǘƻǊȅΦ 
¢ƘŜǎŜ ǇŜŜǊ ǊŜǾƛŜǿ ŜȄǇŜǊǘǎ ŀǊŜ ǘȅǇƛŎŀƭƭȅ ƪƴƻǿƭŜŘƎŜ ƭŜŀŘŜǊǎ ŦǊƻƳ ǘƘŜ ŜƳƛǎǎƛƻƴǎ ƛƴǾŜƴǘƻǊȅΣ !ƛǊ vǳŀƭƛǘȅ 
ό!vύ ƳƻŘŜƭƭƛƴƎ ŀƴŘ ǊŜǎŜŀǊŎƘ ŎƻƳƳǳƴƛǝŜǎ ǿƘƻ ǳǎŜ ƛƴǾŜƴǘƻǊȅ Řŀǘŀ ŀǎ ǇŀǊǘ ƻŦ ǘƘŜƛǊ ǿƛŘŜǊ ǎǘǳŘƛŜǎΦ CǊƻƳ 
нлнмΣ ǘƘŜǎŜ ǇŜŜǊ ǊŜǾƛŜǿ ŜȄǇŜǊǘǎ ƘŀǾŜ ŦƻǊƳŜŘ ǇŀǊǘ ƻŦ ǘƘŜ !ƛǊ vǳŀƭƛǘȅ LƴǾŜƴǘƻǊȅ {ǘŜŜǊƛƴƎ DǊƻǳǇ ό!vL{DύΦ 
LƴŘƛǾƛŘǳŀƭ ǊŜǾƛŜǿǎ Ƴŀȅ ōŜ ŎƻƳƳƛǎǎƛƻƴŜŘΣ ōǳǘ ŀƭǎƻ Ƴŀƴȅ ƻŦ ǘƘŜ ǇŜŜǊ ǊŜǾƛŜǿ ǘŜŀƳ ŎƻƴŘǳŎǘ ǎǘǳŘƛŜǎ 
ŦǳƴŘŜŘ ŦǊƻƳ ƻǘƘŜǊ ǎƻǳǊŎŜǎ ǿƘƛŎƘ ƎƛǾŜ ŘƛǊŜŎǘ ŦŜŜŘōŀŎƪ ƻƴ ǘƘŜ ǊƻōǳǎǘƴŜǎǎ ƻŦ ǘƘŜ ŜƳƛǎǎƛƻƴǎ ƛƴǾŜƴǘƻǊȅ 
ŜǎǝƳŀǘŜǎΦ  

Lƴ ŀŘŘƛǝƻƴΣ ǘƘŜ !ƛǊ vǳŀƭƛǘȅ 9ȄǇŜǊǘ DǊƻǳǇ ό!v9Dύ ǊŜƎǳƭŀǊƭȅ ǳǝƭƛǎŜǎ ŀƴŘ ŀƴŀƭȅǎŜǎ b!9L Řŀǘŀ ǿƘƛƭǎǘ 
ŀǎǎŜǎǎƛƴƎ ǇƻƭƛŎȅ ŀƴŘ ǎŎƛŜƴŎŜ ǉǳŜǎǝƻƴǎ ǊŜƭŀǘŜŘ ǘƻ ŀƛǊ ǉǳŀƭƛǘȅΦ !v9D ŀǊŜ ǘƘŜ 9ȄǇŜǊǘ /ƻƳƳƛǧŜŜ ǘƻ 5ŜŦǊŀ 
ǘƘŀǘ ǇǊƻǾƛŘŜǎ ƛƴŘŜǇŜƴŘŜƴǘ ǎŎƛŜƴǝŬŎ ŀŘǾƛŎŜ ƻƴ ŀƛǊ ǉǳŀƭƛǘȅΦ {ǇŜŎƛŬŎŀƭƭȅΣ !v9D ƎƛǾŜǎ ŀŘǾƛŎŜ ƻƴ ƭŜǾŜƭǎΣ 
ǎƻǳǊŎŜǎ ŀƴŘ ŎƘŀǊŀŎǘŜǊƛǎǝŎǎ ƻŦ ŀƛǊ Ǉƻƭƭǳǘŀƴǘǎ ƛƴ ǘƘŜ ¦Y ŀƴŘ ŀǎ ǎǳŎƘ ǊŜƎǳƭŀǊƭȅ ǳǝƭƛǎŜǎ ŀƴŘ ǎŎǊǳǝƴƛǎŜǎ !vtL 
ŘŀǘŀΦ ! ǎŜƴƛƻǊ ƳŜƳōŜǊ ƻŦ ǘƘŜ LƴǾŜƴǘƻǊȅ !ƎŜƴŎȅ ƛǎ ŀ ƳŜƳōŜǊ ƻŦ ǘƘŜ !v9D ŀƴŘ Ŏŀƴ ŀƴǎǿŜǊ ǉǳŜǎǝƻƴǎΣ 
ǇǊƻǾƛŘŜ ŀŘǾƛŎŜ ŀƴŘ ŀŘŘǊŜǎǎ ƛǎǎǳŜǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ǳǎŜ ƻŦ !vtL Řŀǘŀ ǘƻ ǘƘŜ ƛƴǾŜƴǘƻǊȅ ǘŜŀƳΦ 

¢ƘŜ ¦Y ŀƭǎƻ ǳƴŘŜǊǘŀƪŜǎ ōƛƭŀǘŜǊŀƭ ŀƴŘ ŜȄǘŜǊƴŀƭ ǇŜŜǊ ǊŜǾƛŜǿǎ ǘƘŀǘ ŀǊŜ ƳŀƴŀƎŜŘ ŀǎ ǇŀǊǘ ƻŦ ǘƘŜ b!9L 

ƛƳǇǊƻǾŜƳŜƴǘ ǇǊƻƎǊŀƳƳŜΦ .ƛƭŀǘŜǊŀƭ ǊŜǾƛŜǿǎ ŀǊŜ ƛƴƛǝŀǘŜŘ ǿƛǘƘ ƻǘƘŜǊ ŎƻǳƴǘǊƛŜǎ ǘƻ ǎƘŀǊŜ ƎƻƻŘ ǇǊŀŎǝŎŜ 

ŀƴŘ ǘƻ ǇǊƻǾƛŘŜ ƛƴŘŜǇŜƴŘŜƴǘ ŜȄǇŜǊǝǎŜ ǘƻ ǊŜǾƛŜǿ ŜǎǝƳŀǘŜǎΦ ¢ƘŜ ¦Y Ƙŀǎ ǇŀǊǝŎƛǇŀǘŜŘ ƛƴ ǎŜǾŜǊŀƭ ōƛƭŀǘŜǊŀƭ 

ŜȄŎƘŀƴƎŜǎ ŀƴŘ ǘƘŜ ŎǳǊǊŜƴǘ ŎƻƴǘǊŀŎǘ ƳŀƪŜǎ ŀƭƭƻǿŀƴŎŜǎ ŦƻǊ ōƛŜƴƴƛŀƭ ōƛƭŀǘŜǊŀƭ ǊŜǾƛŜǿǎ όǎŜŜ ¢ŀōƭŜ мπтύΦ 
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¢ŀōƭŜ мπт {ǳƳƳŀǊȅ ƻŦ wŜŎŜƴǘ LƴǾŜƴǘƻǊȅ wŜǾƛŜǿǎ 

wŜǾƛŜǿ ŘŜǎŎǊƛǇǝƻƴ {ǳƳƳŀǊȅ 

нлнпΥ /[w¢!t {ƻƭǾŜƴǘǎ 
ǊŜǾƛŜǿ 

! ǊŜǾƛŜǿ ǘƻƻƪ ǇƭŀŎŜ ŎƻƴŎŜǊƴƛƴƎ ǘƘŜ ǎƻƭǾŜƴǘǎ ǎŜŎǘƻǊΦ ¢ƘǊƻǳƎƘ ǘƘƛǎ ǊŜǾƛŜǿΣ ƴƻ 
ǊŜǾƛǎŜŘ ŜǎǝƳŀǘŜǎ ƻǊ ǘŜŎƘƴƛŎŀƭ ŎƻǊǊŜŎǝƻƴǎ ǿŜǊŜ ŎŀƭŎǳƭŀǘŜŘ ŦƻǊ ǘƘŜ ¦YΦ 

нлноΥ /[w¢!t ŀƎǊƛŎǳƭǘǳǊŜ 
ǊŜǾƛŜǿ 

! ǊŜǾƛŜǿ ǘƻƻƪ ǇƭŀŎŜ ƻƴ ǘƘŜ ŀƎǊƛŎǳƭǘǳǊŜ ǎŜŎǘƻǊΦ ¢ƘǊƻǳƎƘ ǘƘƛǎ ǊŜǾƛŜǿΣ ƴƻ ǊŜǾƛǎŜŘ 
ŜǎǝƳŀǘŜǎ ƻǊ ǘŜŎƘƴƛŎŀƭ ŎƻǊǊŜŎǝƻƴǎ ǿŜǊŜ ŎŀƭŎǳƭŀǘŜŘ ŦƻǊ ǘƘŜ ¦YΦ 

нлннπнлноΥ .ƛƭŀǘŜǊŀƭ ǊŜǾƛŜǿ 
ƻŦ ǘƘŜ ǎƻƭǾŜƴǘ ǎŜŎǘƻǊ ŦƻǊ 

ba±h/ǎ 

Lƴ aŀǊŎƘ нлннΣ ǘƘŜ ¦Y ōŜƎŀƴ ŀ ōƛƭŀǘŜǊŀƭ ǊŜǾƛŜǿ ƻŦ bCw ǎŜŎǘƻǊ н5 ǿƛǘƘ ǘƘŜ 
DŜǊƳŀƴ ƛƴǾŜƴǘƻǊȅ ǘŜŀƳΦ {ŜǾŜǊŀƭ ǳǎŜŦǳƭ ƳŜŜǝƴƎǎ ƘŀǾŜ ǘŀƪŜƴ ǇƭŀŎŜ ǎŜǾŜǊŀƭ ǳǎŜŦǳƭ 
ƳŜŜǝƴƎǎ ǘƻƻƪ ǇƭŀŎŜ ŀƴŘ ǇǊƻǾƛŘŜ ŀ ōŀǎƛǎ ŦƻǊ ŦǳǊǘƘŜǊ ŘƛǎŎǳǎǎƛƻƴǎ ƛƴ ŦǳǘǳǊŜΦ 

нлннΥ /[w¢!t ŎƻƴŘŜƴǎŀōƭŜǎ 
ǊŜǾƛŜǿ 

¢ƘŜǊŜ ǿŀǎ ŀ ǊŜǾƛŜǿ28 ƻƴ ǘƘŜ ǊƻŀŘ ǘǊŀƴǎǇƻǊǘ ŀƴŘ ŘƻƳŜǎǝŎ ŎƻƳōǳǎǝƻƴ ǎŜŎǘƻǊǎΣ 
ŦƻŎǳǎƛƴƎ ƻƴ ǘƘŜ ƳŜǘƘƻŘǎ ŀƴŘ ǿƘŜǘƘŜǊ ǘƘŜ ŎƻƴŘŜƴǎŀōƭŜ ŎƻƳǇƻƴŜƴǘ ƻŦ ta 
ŜƳƛǎǎƛƻƴǎ ŀǊŜ ƛƴŎƭǳŘŜŘ ƻǊ ƴƻǘ ǿƛǘƘƛƴ ǘƘŜ ƛƴǾŜƴǘƻǊȅ ƳŜǘƘƻŘǎ ŦƻǊ ǘƘŜǎŜ ǎŜŎǘƻǊǎΦ 
¢ƘǊƻǳƎƘ ǘƘƛǎ ǊŜǾƛŜǿΣ ƴƻ ǊŜǾƛǎŜŘ ŜǎǝƳŀǘŜǎ ƻǊ ǘŜŎƘƴƛŎŀƭ ŎƻǊǊŜŎǝƻƴǎ ǿŜǊŜ 

ŎŀƭŎǳƭŀǘŜŘ ŦƻǊ ǘƘŜ ¦YΦ 

нлмтπнлнлΥ !ƴƴǳŀƭ bŀǝƻƴŀƭ 
9Ƴƛǎǎƛƻƴ /ŜƛƭƛƴƎǎ 5ƛǊŜŎǝǾŜ 

όb9/5ύ ǊŜǾƛŜǿ 

LƴπŘŜǇǘƘ ǊŜǾƛŜǿ ƻŦ ǘƘŜ b!9L ǳƴŘŜǊ ǘƘŜ 9¦ b9/5 ŎƻƴŘǳŎǘŜŘ ōȅ ŀƴ ŜȄǇŜǊǘ ǘŜŀƳ 
ƻƴ ōŜƘŀƭŦ ƻŦ ǘƘŜ 9ǳǊƻǇŜŀƴ /ƻƳƳƛǎǎƛƻƴΦ 9ǾŜǊȅ ȅŜŀǊ ǘƘŜ Ƴŀƛƴ b9/5 Ǉƻƭƭǳǘŀƴǘǎ 

ό{hнΣ bh·Σ ba±h/ǎΣ bIоΣ taнΦрύ ǿŜǊŜ ǊŜǾƛŜǿŜŘ ŀǎ ǿŜƭƭ ŀǎ ǊŜǾƛŜǿƛƴƎ ƻŦ ǘƘŜ 
ŀŎǝƻƴ ǘŀƪŜƴ ǘƻ ŀŘŘǊŜǎǎ ǇǊŜǾƛƻǳǎ ǊŜǾƛŜǿ ŬƴŘƛƴƎǎΦ hƴ ǘƻǇ ƻŦ ǘƘƛǎ ŜŀŎƘ ȅŜŀǊ ǘƘŜ 

ǊŜǾƛŜǿ ŦƻŎǳǎŜŘ ƻƴ ŘƛũŜǊŜƴǘ ǎŜŎǝƻƴǎΥ 

нлмт π aŀƛƴ Ǉƻƭƭǳǘŀƴǘǎ όbh·Σ {hнΣ bIоΣ ba±h/ǎΣ bIоΣ taнΦр ŎƻǾŜǊŜŘ ƛƴ ǘƘƛǎ 
ŬǊǎǘ ǊŜǾƛŜǿύ 

нлму π aŜǘŀƭǎ ŀƴŘ thtǎ 
нлмф π {ŜŎƻƴŘ ǇƘŀǎŜ ƻŦ ǘƘŜ ƛƴπŘŜǇǘƘ ǊŜǾƛŜǿ ƻŦ ƴŀǝƻƴŀƭ ŜƳƛǎǎƛƻƴ ƛƴǾŜƴǘƻǊƛŜǎ ƻŦ 

thtǎ ŀƴŘ Ia нлмф π b9/5 ǇǊƻƧŜŎǝƻƴ ǊŜǾƛŜǿ 
нлнл π DǊƛŘŘŜŘ Řŀǘŀ ŀƴŘ Ǉƻƛƴǘ ǎƻǳǊŎŜǎ 

 
wŜŎƻƳƳŜƴŘŀǝƻƴǎ ƳŀŘŜ ƛƴ ǘƘŜǎŜ ǊŜǾƛŜǿǎ ǿŜǊŜ ŎƻƴǎƛŘŜǊŜŘ ƛƴ ǘƘŜ b!9L 

ƛƳǇǊƻǾŜƳŜƴǘ ǇǊƻƎǊŀƳƳŜΦ 

!ƴƴǳŀƭ όǎŜƳƛπŀǳǘƻƳŀǘŜŘύ 
{ǘŀƎŜ м ŀƴŘ {ǘŀƎŜ н /[w¢!t 

ǊŜǾƛŜǿǎ 

¢ƘŜ 9a9t ŜƳƛǎǎƛƻƴ ŎŜƴǘǊŜ /9Lt ǳǎŜǎ ǎŜƳƛπŀǳǘƻƳŀǘŜŘ ǊƻǳǝƴŜǎ ǘƻ ŎŀǊǊȅ ƻǳǘ 
ŀƴƴǳŀƭ ƛƴƛǝŀƭ ŎƘŜŎƪ ƻŦ ǎǳōƳƛǎǎƛƻƴǎ ŦƻǊ ǝƳŜƭƛƴŜǎǎΣ ŎƻƳǇƭŜǘŜƴŜǎǎ ŀƴŘ ŦƻǊƳŀǘǎ 
όǘƘŜ ǎƻπŎŀƭƭŜŘ {ǘŀƎŜ м ǊŜǾƛŜǿύΦ /9Lt ŀƭǎƻ ŎƻƳǇƛƭŜ ŀƴ ŀƴƴǳŀƭ ǎȅƴǘƘŜǎƛǎ ŀƴŘ 
ŀǎǎŜǎǎƳŜƴǘ ƻŦ ŀƭƭ ƴŀǝƻƴŀƭ ǎǳōƳƛǎǎƛƻƴǎ ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻ ŎƻƴǎƛǎǘŜƴŎȅΣ 

ŎƻƳǇŀǊŀōƛƭƛǘȅΣ ƪŜȅ ŎŀǘŜƎƻǊȅ ŀƴŀƭȅǎƛǎΣ ǘǊŜƴŘǎ ƻŦ ŜƳƛǎǎƛƻƴǎ Řŀǘŀ όǘƘŜ ǎƻπŎŀƭƭŜŘ 
{ǘŀƎŜ н ǊŜǾƛŜǿύΦ wŜǎǳƭǘǎ ŀǊŜ ǇǳōƭƛǎƘŜŘ ƛƴ aŀǊŎƘκ!ǇǊƛƭ ƻƴ ǘƘŜ /9Lt ǿŜōǎƛǘŜ29Σ ŀƴŘ 
ǊŜǾƛŜǿ ŬƴŘƛƴƎǎ ǿŜǊŜ ŎƻƴǎƛŘŜǊŜŘ ŦƻǊ ŀŎǝƻƴ ǿƛǘƘƛƴ ǘƘŜ b!9L ƛƳǇǊƻǾŜƳŜƴǘ 

ǇǊƻƎǊŀƳƳŜΦ 

 

¢ƘŜ LƴǾŜƴǘƻǊȅ !ƎŜƴŎȅ Ŏƻƴǎǳƭǘǎ ǿƛǘƘ ŀ ǿƛŘŜ ǊŀƴƎŜ ƻŦ ǎǘŀƪŜƘƻƭŘŜǊǎ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ b!9L ǳǎŜǎ ǘƘŜ ōŜǎǘ 
ŀǾŀƛƭŀōƭŜ Řŀǘŀ ŀƴŘ ǊŜǎŜŀǊŎƘΣ ƛƴǘŜǊǇǊŜǘǎ ƛƴŦƻǊƳŀǝƻƴ ŦǊƻƳ Řŀǘŀ ǇǊƻǾƛŘŜǊǎ ŎƻǊǊŜŎǘƭȅ ŀƴŘ ƛƳǇǊƻǾŜǎ ƻǳǘǇǳǘǎ 
ǘƻ ŀŘŘǊŜǎǎ ǳǎŜǊ ǊŜǉǳƛǊŜƳŜƴǘǎΦ  

¢ƘŜ ƛƴǾŜƴǘƻǊȅ Řŀǘŀ ŀǊŜ ǳǎŜŘ ōȅ ŀ ǿƛŘŜ ǊŀƴƎŜ ƻŦ ¦Y ŀƛǊ ǉǳŀƭƛǘȅ ǊŜǎŜŀǊŎƘŜǊǎ ŀƴŘ ŘŜŎƛǎƛƻƴπƳŀƪŜǊǎ 
ƛƴŎƭǳŘƛƴƎ ǳǎŜǊǎ ƻŦ Řŀǘŀ ŦƻǊ ŀƛǊ Ǉƻƭƭǳǝƻƴ ƳƻŘŜƭƭƛƴƎ ŀƴŘ ŀƛǊ ǉǳŀƭƛǘȅ ǊŜǾƛŜǿ ŀƴŘ ŀǎǎŜǎǎƳŜƴǘ ǿƻǊƪ 
ǳƴŘŜǊǘŀƪŜƴ ōȅ ƭƻŎŀƭ ŀǳǘƘƻǊƛǝŜǎΤ ǘƘŜǎŜ ǳǎŜǊǎ ǇǊƻǾƛŘŜ ǊŜƎǳƭŀǊ ŦŜŜŘōŀŎƪ ǊŜƎŀǊŘƛƴƎ ǇƻǎǎƛōƭŜ 
ƛƳǇǊƻǾŜƳŜƴǘǎ ǘƻ ǎƻǳǊŎŜπǎǇŜŎƛŬŎ ƻǊ ǎǇŀǝŀƭƭȅπǊŜǎƻƭǾŜŘ ŀƛǊ ǉǳŀƭƛǘȅ ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎΦ ¢ƘŜ LƴǾŜƴǘƻǊȅ 

 
28 https://webdab01.umweltbundesamt.at/download/review/GB/2022/GB_2022_Stage3RR_FINAL.pdf?cgiproxy_skip=1  
29 https://www.ceip.at/review-of-emission-inventories/technical-review-reports  

https://webdab01.umweltbundesamt.at/download/review/GB/2022/GB_2022_Stage3RR_FINAL.pdf?cgiproxy_skip=1
https://www.ceip.at/review-of-emission-inventories/technical-review-reports
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!ƎŜƴŎȅ ŀƭǎƻ ƳŀƴŀƎŜǎ ŀƴ ŀƴƴǳŀƭ ǇǊƻƎǊŀƳƳŜ ƻŦ ǎǘŀƪŜƘƻƭŘŜǊ ŜƴƎŀƎŜƳŜƴǘ ƳŜŜǝƴƎǎ ŀƴŘ ŜƴƎŀƎŜǎ ƛƴ 
ŘŜǘŀƛƭŜŘ ŘƛǎŎǳǎǎƛƻƴǎ ǿƛǘƘ ƪŜȅ Řŀǘŀ ǇǊƻǾƛŘŜǊǎ ǘƻ ƘŜƭǇ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ ƛƴǾŜƴǘƻǊȅ ƛǎ ǳǎƛƴƎ ǘƘŜ ōŜǎǘ 
ŀǾŀƛƭŀōƭŜ ŘŀǘŀΦ ¢ƘŜ ǎǘŀƪŜƘƻƭŘŜǊ ŜƴƎŀƎŜƳŜƴǘ Ǉƭŀƴ ŜƴŎƻƳǇŀǎǎŜǎ ŀ ǇǊƻƎǊŀƳƳŜ ƻŦ ŦŀŎŜπǘƻπŦŀŎŜ ƳŜŜǝƴƎǎ 
ǿƛǘƘ Řŀǘŀ ǇǊƻǾƛŘŜǊǎΣ ǊŜǎŜŀǊŎƘ ƻǊƎŀƴƛǎŀǝƻƴǎΣ ƎƻǾŜǊƴƳŜƴǘ ŘŜǇŀǊǘƳŜƴǘǎ ŀƴŘ ŀƎŜƴŎƛŜǎΣ ǊŜƎǳƭŀǘƻǊǎ ŀƴŘ 
ŀŎŀŘŜƳƛŀΣ ŀǎ ǿŜƭƭ ŀǎ ƴǳƳŜǊƻǳǎ ŜƳŀƛƭǎ ŀƴŘ ǇƘƻƴŜ Ŏŀƭƭǎ ŜŀŎƘ ȅŜŀǊΦ ¢ƘŜ ǇǊƻƎǊŀƳƳŜ ƻŦ ƳŜŜǝƴƎǎΣ Ŏŀƭƭǎ 
ŀƴŘ ŜƳŀƛƭǎ ƛǎ ŀƛƳŜŘ ŀǘ ǊŀƛǎƛƴƎ ǘƘŜ ǇǊƻŬƭŜ ƻŦ ǘƘŜ b!9L ǿƻǊƪ ǇǊƻƎǊŀƳƳŜ ŀƴŘ ƛŘŜƴǝŦȅƛƴƎ ƴŜǿ ǊŜǎŜŀǊŎƘ 
ǘƘŀǘ Ƴŀȅ ƭŜŀŘ ǘƻ ƴŜǿ Řŀǘŀ ŦƻǊ ǘƘŜ b!9LΦ LƳǇƻǊǘŀƴǘƭȅ ƛǘ ŜƴŀōƭŜǎ ǘŀǊƎŜǘŜŘ ŘƛǎŎǳǎǎƛƻƴǎ ǘƻ ǎŜŜƪ ǊŜǎƻƭǳǝƻƴ 
ƻŦ ƛƴǾŜƴǘƻǊȅ ƛƳǇǊƻǾŜƳŜƴǘǎ ƻǊ ǘƻ ƻōǘŀƛƴ Řŀǘŀ ŎƭŀǊƛŬŎŀǝƻƴǎ όŜΦƎΦ ǊŜƎŀǊŘƛƴƎ ǘƘŜ ǎŎƻǇŜ ƻǊ ǉǳŀƭƛǘȅ ƻŦ ǎƻǳǊŎŜ 
Řŀǘŀ ǇǊƻǾƛŘŜŘ ǘƻ ǘƘŜ LƴǾŜƴǘƻǊȅ !ƎŜƴŎȅύΦ wŜƎǳƭŀǊ ŀƴŘ ƛƳǇƻǊǘŀƴǘ ǎǘŀƪŜƘƻƭŘŜǊ Ŏƻƴǎǳƭǘŀǝƻƴǎ ƛƴŎƭǳŘŜΥ 

5ŜǇŀǊǘƳŜƴǘ ŦƻǊ 9ƴŜǊƎȅ {ŜŎǳǊƛǘȅ ŀƴŘ bŜǘ ½ŜǊƻ ό59{b½ύ 

¶ The Inventory Agency met with the DESNZ energy statistics team that produces the 
Digest of UK Energy Statistics (DUKES) to discuss changes (to both activity and 
methodology) in the 2024 publication of the statistics, in order to ensure correct 
interpretation of the new statistics in the 2025 inventory submission. The Inventory 
Agency has regular contact with the DUKES team and works to ensure that any 
revisions in the DUKES data are reflected accurately in the inventory, and where 
necessary that time series recalculations are made in consultation with the DUKES 
team.  

¶ Consultation with OPRED to request clarifications on the scope and completeness of 
EEMS reported data for several individual installations, to ensure correct 
interpretation of the available data. 

9ƴǾƛǊƻƴƳŜƴǘŀƭ wŜƎǳƭŀǘƻǊǎ 

¶ Meetings, teleconferences and emails with sector experts and emission inventory 
analysts from the environmental regulatory agencies in the UK (Environment Agency 
(EA), National Resources Wales (NRW), Scottish Environment Protection Agency 
(SEPA), and Northern Ireland Environment Agency (NIEA)) and plant operators. These 
were undertaken to address source-specific EF uncertainties and obtain up to date 
information regarding site-specific activities, abatement and changes to plant design 
or scope of reporting. In some instances, this has led to corrections to previous 
estimates. 

¶ Consultation with industry regulators such as OFGEM and UREGNI has helped to 
improve the quality of data used for gas use and fugitive emission estimates from the 
gas network. 

hǘƘŜǊ Řŀǘŀ ǇǊƻǾƛŘŜǊǎ 

¶ Consultation with British Aerosols Manufacturing Association (BAMA) to access more 
detailed and up-to-date statistics for the aerosol industry, allowing us to remove a 
long-standing double count with the adhesives and paint sectors; 

¶ Consultation with the Scotch Whisky Association to access more recent data for this 
sector, which has been incorporated into the inventory in the 2025 submission; 

¶ Consultation with the Iron and Steel Statistics Bureau (ISSB) to access more detailed 
statistics than are available through publications and to confirm the reporting of 
energy units; 

¶ Consultation with the Department for Transport (DfT) to discuss the potential use of 
MOT data for improving the relative mileage with age assumption for road transport 
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and to discuss the methodological approach applied for the analysis of ANPR data to 
develop the fleet composition; 

¶ Discussions with the Environmental Analysis team at DfT about fleet modelling 
assumptions are ongoing, which may lead to changes in the fleet turnover 
assumptions in future submissions; 

¶ Consultation with Tata Chemical (soda ash producer) and trade bodies representing 
soda ash users in order to gather data so that emissions from soda ash use could be 
estimated for inclusion in the 2020 submission of the UK inventory. Previously the 
inventory only included emissions from soda ash used to produce glass; this 
consultation enabled us to quantify soda ash consumption by other industries and 
related emissions; 

¶ Consultation with Environmental Compliance team of the Ministry of Defence (MoD) 
to seek improved understanding of the fuels data the MoD provides for military 
aviation and naval shipping. Of particular interest was understanding the source of 
the MoD fuels data and how it is derived, how fuel supplied for overseas operations 
is accounted for, understanding the different types of fuels used for military aviation, 
emphasising the need for time series consistency and getting information on ground-
based machinery and military transport. The MoD was given a better understanding 
of the inventory requirements, and whilst it was unable to provide new, more 
ƎǊŀƴǳƭŀǊ Řŀǘŀ ŦƻǊ ǘƘƛǎ ȅŜŀǊΩǎ ƛƴǾŜƴǘƻǊȅ ǎǳōƳƛǎǎƛƻƴΣ ƛǘ ŀƎǊŜŜŘ ǘƻ ǿƻǊƪ ǿƛǘƘ ƛǘǎ Řŀǘŀ 
providers to determine what may be possible for future submissions. 

 

±ŜǊƛŬŎŀǝƻƴ ŀŎǝǾƛǝŜǎ ǇǊƻǾƛŘŜ ŀƴ ƻōƧŜŎǝǾŜΣ ƛƴŘŜǇŜƴŘŜƴǘ ǊŜǾƛŜǿ ƻŦ ƛƴǾŜƴǘƻǊȅ ǎƻǳǊŎŜ ŘŀǘŀΣ ƳŜǘƘƻŘǎ ŀƴŘ 

ŀǎǎǳƳǇǝƻƴǎΦ ±ŜǊƛŬŎŀǝƻƴ Ŏŀƴ ǎŜƭŘƻƳ ŘŜƳƻƴǎǘǊŀǘŜ ǘƘŀǘ ŀƴ ƛƴǾŜƴǘƻǊȅ ƛǎ άŎƻǊǊŜŎǘέ ŀǘ ǘƘŜ ƴŀǝƻƴŀƭ ǎŎŀƭŜΣ 

ōǳǘ ŎƻƳǇŀǊƛǎƻƴǎ ōŜǘǿŜŜƴ b!9L ŜƳƛǎǎƛƻƴǎ ŜǎǝƳŀǘŜǎ ŀƴŘ ǊŜŀƭπǿƻǊƭŘ Řŀǘŀ Ŏŀƴ ƛƴŘƛŎŀǘŜ ǿƘŜǘƘŜǊ 

Ǉƻƭƭǳǘŀƴǘ ǘǊŜƴŘǎ ŀƴŘ Ǌŀǝƻǎ ŀǊŜ ŎƻƴǎƛǎǘŜƴǘΣ ǿƘŜǘƘŜǊ ǎǇŀǝŀƭ ŘƛǎǘǊƛōǳǝƻƴǎ ŀǊŜ ŀŎŎǳǊŀǘŜΣ ŀƴŘ Ƴŀȅ ƘƛƎƘƭƛƎƘǘ 

ƳƛǎǎƛƴƎ ǎƻǳǊŎŜǎ ƻǊ ƛŘŜƴǝŦȅ ƳƻǊŜ ǳƴŎŜǊǘŀƛƴ Řŀǘŀ ƻǊ ƳƻŘŜƭǎΦ CƻǊ ǎƻƳŜ ǎƻǳǊŎŜǎΣ ƛǘ ƛǎ ǇƻǎǎƛōƭŜ ǘƻ ŎƻƳǇŀǊŜ 

ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŦǊƻƳ ŘƛǊŜŎǘ ǊŜŀƭπǿƻǊƭŘ ƳŜŀǎǳǊŜƳŜƴǘǎ ǘƻ ǘƘƻǎŜ ŀǇǇƭƛŜŘ ƛƴ ǘƘŜ b!9LΦ  

¢ƘŜ ¦YΩǎ LƴǾŜƴǘƻǊȅ ǇǊƻƎǊŀƳ ƛƴŎƭǳŘŜǎ ŀƴ ŀƴƴǳŀƭ ǇǊƻƎǊŀƳ ƻŦ ǾŜǊƛŬŎŀǝƻƴ ŀŎǝǾƛǝŜǎ ǳƴŘŜǊǘŀƪŜƴ ŜŀŎƘ ȅŜŀǊ 

ƛƴǾƻƭǾƛƴƎ ŜȄǇŜǊǘǎ ŦǊƻƳ ǘƘŜ ŀƛǊ Ǉƻƭƭǳǝƻƴ ǎŎƛŜƴŎŜ ŀƴŘ ƳƻŘŜƭƭƛƴƎ ŎƻƳƳǳƴƛǝŜǎ ǿƘƻ ǳǎŜ ǎǇŜŎƛŬŎ ƛƴǾŜƴǘƻǊȅ 

ƛƴŦƻǊƳŀǝƻƴ ǘƻ ŀƴŀƭȅǎŜ ŀƴŘ ƛƴǘŜǊǇǊŜǘ ŀƳōƛŜƴǘ ƳŜŀǎǳǊŜƳŜƴǘǎΦ ¢ƘŜ ŀŎǝǾƛǝŜǎ ǳǎǳŀƭƭȅ ŦƻŎǳǎ ƻƴ ǎǇŜŎƛŬŎ 

ǎƻǳǊŎŜǎ ƻǊ Ǉƻƭƭǳǘŀƴǘǎ ŀƴŘ ǊŜǉǳƛǊŜ ǳǎŜ ƻŦ ǘƘŜ ǎǇŀǝŀƭƭȅ ǊŜǎƻƭǾŜŘ ƛƴǾŜƴǘƻǊȅΦ  

5ŜŦǊŀ Ƙŀǎ ŀƴ ƻƴƎƻƛƴƎ ŀƛǊ Ǉƻƭƭǳǝƻƴ ƳŀǇǇƛƴƎ ŀƴŘ ŘƛǎǇŜǊǎƛƻƴ ƳƻŘŜƭƭƛƴƎ ǇǊƻƎǊŀƳƳŜ ǿƘƛŎƘ ƳŀǇǎ 

ŎƻƴŎŜƴǘǊŀǝƻƴǎ ƻŦ Ǉƻƭƭǳǘŀƴǘǎ ǳǎƛƴƎ ŜƳƛǎǎƛƻƴǎ Řŀǘŀ ŦǊƻƳ ǘƘŜ b!9L ŀƴŘ ŎƻƴŎŜƴǘǊŀǝƻƴ Řŀǘŀ ŀǘ ŬȄŜŘ ǎƛǘŜǎ 

ŦǊƻƳ ƴŀǝƻƴŀƭ ŀƛǊ ǉǳŀƭƛǘȅ ƳƻƴƛǘƻǊƛƴƎ ǎǘŀǝƻƴǎΦ ! ǾŀƭǳŀōƭŜ ƻǳǘǇǳǘ ŦǊƻƳ ǘƘƛǎ ǿƻǊƪ ƛǎ ǘƘŜ ŎŀƭƛōǊŀǝƻƴ ŦŀŎǘƻǊǎ 

ǿƘƛŎƘ ŀǊŜ ǳǎŜŘ ǘƻ ǎŎŀƭŜ ŜƳƛǎǎƛƻƴǎ Řŀǘŀ ŦƻǊ ǊƻŀŘ ǘǊŀƴǎǇƻǊǘ ǘƻ ƳŀǘŎƘ ǘƘŜ ƳƻŘŜƭ ǿƛǘƘ ǊƻŀŘǎƛŘŜ 

ŎƻƴŎŜƴǘǊŀǝƻƴ ƳŜŀǎǳǊŜƳŜƴǘǎΦ wŜŎŜƴǘ ǿƻǊƪ Ƙŀǎ ǎƘƻǿƴ ǘƘŀǘ ƛƳǇǊƻǾŜƳŜƴǘǎ ǘƻ ǘƘŜ ŜƳƛǎǎƛƻƴ ƛƴǾŜƴǘƻǊȅ 

ŦƻǊ ŘƻƳŜǎǝŎ ǿƻƻŘ ōǳǊƴƛƴƎΣ ƛƴŎƭǳŘƛƴƎ ǘƘŜ ǎǇŀǝŀƭ ŘƛǎǘǊƛōǳǝƻƴ ƻŦ ta ŀƴŘ ōŜƴȊƻόŀύǇȅǊŜƴŜ ŜƳƛǎǎƛƻƴǎ 

ŦǊƻƳ ǘƘŜǎŜ ǎƻǳǊŎŜǎΣ Ƙŀǎ ǊŜŘǳŎŜŘ ǘƘŜ ƳƻŘŜƭ ŎŀƭƛōǊŀǝƻƴ ŎƻŜŶŎƛŜƴǘǎ ŎƭƻǎŜǊ ǘƻ ǳƴƛǘȅΣ ƛƴŘƛŎŀǝƴƎ ǘƘŀǘ 

ŎƘŀƴƎŜǎ ǘƻ ǘƘŜ b!9L ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ŀƴŘ ǎǇŀǝŀƭ ŘƛǎǘǊƛōǳǝƻƴǎ ƘŜƭǇ ǘƻ ƛƳǇǊƻǾŜ ŀƎǊŜŜƳŜƴǘ ǿƛǘƘ 

ŀƳōƛŜƴǘ ƳƻŘŜƭƭƛƴƎΦ  

wŜŎŜƴǘ b!9L ƛƳǇǊƻǾŜƳŜƴǘ ǿƻǊƪ Ƙŀǎ ŦƻŎǳǎǎŜŘ ƻƴ ƛƳǇǊƻǾƛƴƎ ǘƘŜ ǊŜǇǊŜǎŜƴǘŀǝƻƴ ƻŦ ǘǊŀŶŎ ǎǇŜŜŘǎ ƛƴ ǘƘŜ 

ǊƻŀŘ ǘǊŀƴǎǇƻǊǘ ŜƳƛǎǎƛƻƴǎ ƳƻŘŜƭΦ ¢ƘŜ ƛƳǇŀŎǘ ƻŦ ŎƘŀƴƎƛƴƎ ǘƘŜ ǎǇŜŜŘ ŀǎǎǳƳǇǝƻƴǎ ǿƛǘƘƛƴ ǘƘŜ b!9L ƛǎ ŀ 

ǎƳŀƭƭ ǊŜŘǳŎǝƻƴ ƛƴ ǘƘŜ ŎŀƭƛōǊŀǝƻƴ ŎƻŜŶŎƛŜƴǘ ŦƻǊ ǘƘŜ ƳƻŘŜƭ ǊƻŀŘǎƛŘŜ ƛƴŎǊŜƳŜƴǘ ŦƻǊ bh·Σ ƛƴŘƛŎŀǝǾŜ ǘƘŀǘ 

ǘƘŜ ŎƘŀƴƎŜǎ ǘƻ ǘǊŀŶŎ ǎǇŜŜŘ ǘŜƴŘ ǘƻ ƛƳǇǊƻǾŜ ǘƘŜ ŀƎǊŜŜƳŜƴǘ ōŜǘǿŜŜƴ ƳƻŘŜƭƭŜŘ ŀƴŘ ƳŜŀǎǳǊŜŘ 
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ŎƻƴŎŜƴǘǊŀǝƻƴǎ ƻŦ bh·Φ /ƘŀƴƎŜǎ ƛƴ ǘƘŜ tƻƭƭǳǝƻƴ /ƭƛƳŀǘŜ aŀǇǇƛƴƎ όt/aύ ŎŀƭƛōǊŀǝƻƴ ŎƻŜŶŎƛŜƴǘǎ ǿƛƭƭ 

ŎƻƴǝƴǳŜ ǘƻ ōŜ ƳƻƴƛǘƻǊŜŘΣ ǇŀǊǝŎǳƭŀǊƭȅ ǿƘŜƴ ƴƻǘŀōƭŜ ŎƘŀƴƎŜǎ ǘƻ ǘƘŜ ŀŎǝǾƛǘȅ Řŀǘŀ ŀƴŘ 9Cǎ ǳǎŜŘ ƛƴ ǘƘŜ 

b!9L ƘŀǾŜ ŀƴ ƛƳǇŀŎǘ ƻƴ ŜƳƛǎǎƛƻƴǎ ǘƻǘŀƭǎ ŀƴŘ ƳŀǇǇŜŘ ŜƳƛǎǎƛƻƴǎΦ ¢ƘŜ b!9L ƛƴǾŜƴǘƻǊȅ ǾŜǊƛŬŎŀǝƻƴ 

ǇǊƻƎǊŀƳ ƛǎ ƻƴƎƻƛƴƎΣ ŀƴŘ ǘƘŜ ŀǾŀƛƭŀōƛƭƛǘȅ ƻŦ ƛƴŘŜǇŜƴŘŜƴǘ ƳŜŀǎǳǊŜƳŜƴǘ Řŀǘŀ ŎƻƴǝƴǳŜǎ ǘƻ ōŜ ǊŜǾƛŜǿŜŘ 

ǘƻ ƛƴŦƻǊƳ ǘƘŜ ƴŜȄǘ ǎǘŜǇǎ ƛƴ ǘƘŜ ǇǊƻƎǊŀƳΦ 

hǘƘŜǊ ǾŜǊƛŬŎŀǝƻƴ ŀŎǝǾƛǝŜǎ Ŏŀƴ ǳǎŜ 9ŀǊǘƘ hōǎŜǊǾŀǝƻƴ ό9hύ ŘŀǘŀΣ ǾŜƘƛŎƭŜ ŜƳƛǎǎƛƻƴǎ ǊŜƳƻǘŜ ǎŜƴǎƛƴƎ 

ŘŀǘŀΣ ƻǊ ƳŜŀǎǳǊŜƳŜƴǘǎ ǎǳǇǇƻǊǘŜŘ ōȅ ǊŜǎŜŀǊŎƘ ŎƻǳƴŎƛƭ ǇǊƻƎǊŀƳƳŜǎ ƻǊ ǳƴƛǾŜǊǎƛǘȅ ƎǊƻǳǇǎΦ wŜŎŜƴǘ ǿƻǊƪ 

ŘŜƳƻƴǎǘǊŀǘŜŘ ŀ ƳŜǘƘƻŘƻƭƻƎȅ ǘƻ ŜǎǝƳŀǘŜ Ŏƛǘȅ ƭŜǾŜƭ ŜƳƛǎǎƛƻƴǎ ƻŦ bh· ŦǊƻƳ ǎŀǘŜƭƭƛǘŜ ƻōǎŜǊǾŀǝƻƴǎ ŀƴŘ 

ǘƘŜ ƳŜǘƘƻŘƻƭƻƎȅ ǿŀǎ ŘŜƳƻƴǎǘǊŀǘŜŘ ŦƻǊ ŎƛǘŜǎ ƛƴ 9ƴƎƭŀƴŘ όwƻǎŜ Ŝǘ ŀƭΦΣ нлннύΦ ²ƛǘƘ ŦǳǊǘƘŜǊ ǊŜŬƴŜƳŜƴǘ 

ŀƴŘ ŜȄǘŜƴǎƛƻƴ ǘƻ ƻǘƘŜǊ ŀƛǊ ǉǳŀƭƛǘȅ ǇƻƭƭǳǘŀƴǘǎΣ ǘƘŜ ƳŜǘƘƻŘƻƭƻƎȅ Ƙŀǎ ǘƘŜ ǇƻǘŜƴǝŀƭ ǘƻ ōŜ ǳǎŜŘ ǘƻ ǇǊƻǾƛŘŜ 

ǾŜǊƛŬŎŀǝƻƴ ƻŦ b!9L ŜƳƛǎǎƛƻƴǎΦ 9ǾƛŘŜƴŎŜ ŦǊƻƳ ¦Y ƻƴπǊƻŀŘ ǾŜƘƛŎƭŜ ŜƳƛǎǎƛƻƴǎ ǊŜƳƻǘŜ ǎŜƴǎƛƴƎ Řŀǘŀ Ƙŀǎ 

ōŜŜƴ ǊŜǾƛŜǿŜŘ ǘƻ ŜǾŀƭǳŀǘŜ ǊŜŎŜƴǘ ǳǇŘŀǘŜǎ ǘƻ ǾŜƘƛŎƭŜΣ ŦǳŜƭ ŀƴŘ 9ǳǊƻ ǎǘŀƴŘŀǊŘ ǎǇŜŎƛŬŎ ŜƳƛǎǎƛƻƴǎ 

ŘŜƎǊŀŘŀǝƻƴ ŦǳƴŎǝƻƴǎ ƛƴ /ht9w¢ ŀƴŘ ŀǇǇƭƛŜŘ ƛƴ ǊƻŀŘ ǘǊŀƴǎǇƻǊǘ ŜƳƛǎǎƛƻƴǎ ŎŀƭŎǳƭŀǝƻƴǎΦ CǳǊǘƘŜǊƳƻǊŜΣ 

ŜǾƛŘŜƴŎŜ ŦǊƻƳ ǾŜƘƛŎƭŜ ŜƳƛǎǎƛƻƴǎ ǊŜƳƻǘŜ ǎŜƴǎƛƴƎΣ ǿƘƛŎƘ ǎǳƎƎŜǎǘǎ ŀ ǇƻǎǎƛōƭŜ ǳƴŘŜǊŜǎǝƳŀǘŜ ƻŦ 

ŜƳƛǎǎƛƻƴǎ ƻŦ ŀƳƳƻƴƛŀ ŦǊƻƳ ǊƻŀŘ ǘǊŀƴǎǇƻǊǘ ǎƻǳǊŎŜǎ ƛƴ ǳǊōŀƴ ŀǊŜŀǎΣ ƛǎ ǳƴŘŜǊ ǊŜǾƛŜǿΦ   

 ! ƳŜƳōŜǊ ƻŦ ǘƘŜ LƴǾŜƴǘƻǊȅ !ƎŜƴŎȅ ƛǎ ǊŜǇǊŜǎŜƴǘŜŘ ƻƴ 5ŜŦǊŀΩǎ !v9D ǿƘŜǊŜ ǘƘŜǊŜ ŀǊŜ ƻǇǇƻǊǘǳƴƛǝŜǎ ǘƻ 

ōǊƛƴƎ ƛƳǇƻǊǘŀƴǘ ǊŜǎŜŀǊŎƘ ŬƴŘƛƴƎǎ ŀƴŘ ƛƴǾŜƴǘƻǊȅ ƛƴŦƻǊƳŀǝƻƴ ǘƻƎŜǘƘŜǊ ŀƴŘ ŘƛǎŎǳǎǎŜŘ ƛƴ ǊŜƭŀǝƻƴ ǘƻ 

ƛƳǇƻǊǘŀƴǘ ŀƛǊ ǉǳŀƭƛǘȅ ǇƻƭƛŎȅ ƛǎǎǳŜǎΦ ¢ƘŜ b!9L ƛƴǾŜƴǘƻǊȅ ǾŜǊƛŬŎŀǝƻƴ ǇǊƻƎǊŀƳ ƛǎ ƻƴƎƻƛƴƎΣ ŀƴŘ ǘƘŜ 

ŀǾŀƛƭŀōƛƭƛǘȅ ƻŦ ƛƴŘŜǇŜƴŘŜƴǘ ƳŜŀǎǳǊŜƳŜƴǘ Řŀǘŀ ŎƻƴǝƴǳŜǎ ǘƻ ōŜ ǊŜǾƛŜǿŜŘ ǘƻ ƛƴŦƻǊƳ ǘƘŜ ƴŜȄǘ ǎǘŜǇǎ ƛƴ 

ǘƘŜ ǇǊƻƎǊŀƳΦ 

 

bŜǿ ƛƴŦƻǊƳŀǝƻƴ ƴŜŜŘǎ ǘƻ ōŜ ǊŜƎǳƭŀǊƭȅ ŀǎǎŜǎǎŜŘ ǘƻ ŜƴǎǳǊŜ ǘƘŜ ƛƴǾŜƴǘƻǊȅ ƛǎ ŀŎŎǳǊŀǘŜ ŀƴŘ ǳǇπǘƻπŘŀǘŜΦ 
¢ƘŜ !vtL ŀƴŘ DIDL ŜǎǝƳŀǘŜǎ ŀǊŜ ǳǇŘŀǘŜŘ ŀƴƴǳŀƭƭȅ ŀƴŘ ƛƴŎƻǊǇƻǊŀǘŜ ŀǎ Ƴŀƴȅ ƛƳǇǊƻǾŜƳŜƴǘǎ ǘƻ 
ƳŜǘƘƻŘǎΣ Řŀǘŀ ŀƴŘ ŀǎǎǳƳǇǝƻƴǎ ŀǎ ǇƻǎǎƛōƭŜΦ ¢Ƙƛǎ ŀƴƴǳŀƭ ǊŜǾƛǎƛƻƴ ƻŦ ǘƘŜ Ŧǳƭƭ ǝƳŜ ǎŜǊƛŜǎ ŜƴǎǳǊŜǎ ǘƘŀǘ 
ǘƘŜ ƛƴǾŜƴǘƻǊȅ ǊŜƅŜŎǘǎ ǘƘŜ ƭŀǘŜǎǘ ǎŎƛŜƴǝŬŎ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ŜƳƛǎǎƛƻƴ ǎƻǳǊŎŜǎ ŀƴŘ ǊŜƳƻǾŀƭǎΣ ŀƴŘ ǘƘŀǘ ŀ 
ŎƻƴǎƛǎǘŜƴǘ ŜǎǝƳŀǝƻƴ ƳŜǘƘƻŘƻƭƻƎȅ ƛǎ ǳǎŜŘ ŀŎǊƻǎǎ ǘƘŜ Ŧǳƭƭ ǝƳŜ ǎŜǊƛŜǎΦ /ƻƴǝƴǳƻǳǎ ƛƳǇǊƻǾŜƳŜƴǘ ƻŦ ǘƘŜ 
ƛƴǾŜƴǘƻǊȅ ƛǎ ŘŜƭƛǾŜǊŜŘ ǘƘǊƻǳƎƘ ŀ ǇǊƻŎŜǎǎ ƻŦ ǊŜǾƛŜǿƛƴƎ ƛƴǾŜƴǘƻǊȅ Řŀǘŀ ŦƻƭƭƻǿŜŘ ōȅ ŀ ǇǊƻƎǊŀƳƳŜ ƻŦ 
ǘŀǊƎŜǘŜŘ ǊŜǎŜŀǊŎƘΣ Řŀǘŀ ƎŀǘƘŜǊƛƴƎ ŀƴŘκƻǊ ǊŜǾƛǎƛƻƴǎ ǘƻ ƳŜǘƘƻŘǎ ŀƴŘ Řŀǘŀ ǎƻǳǊŎŜǎΦ LƳǇǊƻǾŜŘ 
ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǘƘŜ ǎŎƛŜƴŎŜ ŀƴŘ ǇƻƭƛŎȅ ǊŜƭŀǝƴƎ ǘƻ DIDL ŀƴŘ !vtL ƛǎ ŀƭǎƻ ƎǊŜŀǘƭȅ ŜƴƘŀƴŎŜŘ ǘƘǊƻǳƎƘ 
ǇŀǊǝŎƛǇŀǝƻƴ ƛƴ ǊŜƭŀǘŜŘ ƛƴǘŜǊƴŀǝƻƴŀƭ ŀŎǝǾƛǝŜǎΦ ¢ƘŜ ƛƳǇǊƻǾŜƳŜƴǘ ǇǊƻƎǊŀƳƳŜ ƛǎ ƳŀƴŀƎŜŘ ǘƘǊƻǳƎƘ 
ƳŀƛƴǘŜƴŀƴŎŜ ƻŦ ŀƴ ƻƴπƎƻƛƴƎ άƭƛǾŜέ ƭƛǎǘ ƻŦ ŎƻƳƳŜƴǘǎΣ ƛƳǇǊƻǾŜƳŜƴǘǎ ŀƴŘ ǇǊƻōƭŜƳǎ ǘƘŀǘ ǘƘŜ ƛƴǾŜƴǘƻǊȅ 
ǘŜŀƳ ŬƴŘ ŀǘ ŀƴȅ ǝƳŜ ƻŦ ǘƘŜ ƛƴǾŜƴǘƻǊȅ ŎȅŎƭŜ ƻǊ ǘƘǊƻǳƎƘ ŜȄǘŜǊƴŀƭ ǊŜǾƛŜǿ ƻǊ ƛƴǘŜǊƴŀǝƻƴŀƭ ŀŎǝǾƛǝŜǎΦ 
LƴǘŜǊƴŀƭΣ ŜȄǘŜǊƴŀƭ ŀƴŘ ƛƴǘŜǊƴŀǝƻƴŀƭ ǊŜǾƛŜǿ ŬƴŘƛƴƎǎ ŀǎ ǿŜƭƭ ŀǎ ǳƴŎŜǊǘŀƛƴǘȅ ŀƴŀƭȅǎƛǎ ǇǊƻǾƛŘŜ ǘƘŜ ƳŜŀƴǎ 
ŦƻǊ ƧǳǎǝŦȅƛƴƎ ŀƴŘ ǇǊƛƻǊƛǝǎƛƴƎ ƛƳǇǊƻǾŜƳŜƴǘǎΦ 5ŜŦǊŀ ŀǊŜ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǘƘŜ ƳŀƴŀƎŜƳŜƴǘ ƻŦ 
ƛƳǇǊƻǾŜƳŜƴǘ ǘŀǎƪǎ ǘƻ ǘƘŜ !vtL ŀƴŘ 59{b½ ŦƻǊ ǘƘŜ DIDLΦ LƳǇǊƻǾŜƳŜƴǘǎ ǘƻ ŀŎǝǾƛǘȅ Řŀǘŀ ǘƘŀǘ ƛƳǇǊƻǾŜ 
ǘƘŜ ŀŎŎǳǊŀŎȅ ƻŦ ōƻǘƘ !v ŀƴŘ DID ŜƳƛǎǎƛƻƴǎ ŀǊŜ Ƨƻƛƴǘƭȅ ƻǿƴŜŘ ōǳǘ Ŏŀƴ ōŜ ƭŜŘ ōȅ ŜƛǘƘŜǊ ƻŦ ǘƘŜ 
ŘŜǇŀǊǘƳŜƴǘǎΦ {ǇŜŎƛŬŎ ŀŎǝǾƛǝŜǎ ǘƘŀǘ ŦŜŜŘ ƛƴǘƻ ǘƘŜ ƛƳǇǊƻǾŜƳŜƴǘ ǇǊƻƎǊŀƳƳŜ ƛƴŎƭǳŘŜΥ 

¶ Participation in technical national and international projects, workshops, 
conferences and meetings (including TFEIP/CLRTAP meetings, working groups and 
guidance writing, authorship and review of IPCC Guidelines and EMEP/EEA 
Guidebook chapters, UNFCCC negotiations, provision of expertise to the UNFCCC and 
UNECE inventory review. 

¶ On-going data collection and inventory compilation. 
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¶ Stakeholder consultation including specific improvement feedback from the wider 
user community including users of data for modelling and Local Authority review and 
assessment work. 

¶ Assessment of results from the annual uncertainty assessments. 

¶ Recommendations from external and internal reviews. 

¶ Potential issues identified through inventory verification projects. 

Lƴ ǊŜŎŜƴǘ ȅŜŀǊǎΣ ǘƘŜ ƛƳǇǊƻǾŜƳŜƴǘ ǇǊƻƎǊŀƳƳŜ ƛƳǇƭŜƳŜƴǘŜŘ ǎǇŜŎƛŬŎ ŎƻƴǎǳƭǘŀǝƻƴǎΣ ōƛƭŀǘŜǊŀƭ ǊŜǾƛŜǿǎΣ 
ǊŜǎŜŀǊŎƘ ǇǊƻƧŜŎǘǎ ŀƴŘ ŀƴŀƭȅǎƛǎ ǘƻ ƛƳǇǊƻǾŜ ǘƘŜ ƛƴǾŜƴǘƻǊȅ ŜǎǝƳŀǘŜǎ ǊŜǇƻǊǝƴƎ ŦƻǊ ǘƘŜ b!9LΦ ¢ƘŜǎŜ 
ƛƴŎƭǳŘŜΥ 

5ƻƳŜǎǝŎ /ƻƳōǳǎǝƻƴ ƻŦ {ƻƭƛŘ ŦǳŜƭǎ ƛƳǇǊƻǾŜƳŜƴǘ όнлноπƻƴƎƻƛƴƎύ ¢ƘŜ ŦƻƭƭƻǿƛƴƎ ƛƳǇǊƻǾŜƳŜƴǘǎ 

ǊŜƭŀǝƴƎ ǘƻ ǘƘŜ ǊŜǎƛŘŜƴǝŀƭ ŎƻƳōǳǎǝƻƴ ǎŜŎǘƻǊ ƘŀǾŜ ōŜŜƴ ƛƳǇƭŜƳŜƴǘŜŘ ƛƴ ǊŜŎŜƴǘ ȅŜŀǊǎΣ ƻǊ ǿƛƭƭ ōŜ 

ƛƳǇƭŜƳŜƴǘŜŘ ƛƴ ŦǳǘǳǊŜ ȅŜŀǊǎΥ  

нлно ǎǳōƳƛǎǎƛƻƴΥ  

Á The methods used to calculate emissions from the use of solid, liquid and 
gaseous fuels were consolidated from four separate systems into one flexible, 
integrated system. During this upgrade, many pollutants were migrated to a 
Tier 2 method.  

Á New, UK-specific EFs relating to the combustion of wet, dry and seasoned 
wood in fireplaces and a range of stoves for all pollutants other than PM have 
been included in the NAEI.  

Á The results from the first Defra Burning Survey (DBS) were included. 

нлнп ǎǳōƳƛǎǎƛƻƴΥ 

Á A refined approach was implemented which aligns the trend in wood use with 
the methodology used in Accredited Official Energy Statistics to separate year 
to year changes in heating demand (heating degree days) and new appliance 
installations. 

нлнр ǎǳōƳƛǎǎƛƻƴΥ 

Á Incorporation of the results from the 2nd DBS to improve the assumptions on 
the age of appliances in use across the UK and the types of fuel burnt in them, 
together with improving the accuracy of the split in the moisture content of 
wood burnt in UK homes. 

Á Incorporation of UK specific emission factors, derived from measurements 
undertaken during the EFDSF project, including the adoption of UK-specific 
PM EFs for wet, dry and seasoned wood together with EFs for all pollutants 
from mineral solid fuels. 

Á Estimation of emissions from the combustion of coffee logs, woodchip, wood 
briquettes and wood pellets. 

Á Inclusion of activity estimates from the DBS for the outdoor burning of wood 
into the NAEI, taking into account assumptions on the moisture content of 
wood, updated burning practices among the population, and using UK specific 
factors derived from the EFDSF project. 
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LƳǇǊƻǾŜƳŜƴǘǎ ƘŀǾŜ ōŜŜƴ ƳŀŘŜ ǘƻ ŀ ǊŀƴƎŜ ƻŦ ƻǘƘŜǊ ƳŜǘƘƻŘǎ ƛƴ ǳǎŜ ŀŎǊƻǎǎ ǘƘŜ b!9L ƛƴ ǊŜŎŜƴǘ ȅŜŀǊǎ 

ǘƻƻΥ 

нлно ǎǳōƳƛǎǎƛƻƴΥ 

Á NRMM (2023) Defra commissioned Ricardo to conduct a detailed 
Government-supported machinery population and usage survey with 
industry stakeholders, including evaluating the findings for their use in the 
inventory. As such, there are now two models, the previous approach 
covering house and garden machinery, and the new model for all other off-
road machinery. In contrast to the previous approach, in the new off-road 
model, machinery can be grouped into more than one of eight sector types, 
based on stakeholder feedback. When there is not enough fuel to allocate to 
bottom-up estimates, the new approach now adjusts all bottom-up off-road 
estimates, including agricultural off-road depending on the degree to which 
those bottom-up estimates agree with DUKES. 

нлнп ǎǳōƳƛǎǎƛƻƴΥ 

Á Road Transport Model (2024) Improvements have been made to the Road 
Transport Model to take account of the latest version of the EMEP/EEA 
Guidebook, based on COPERT 5.6 emission factors (previously COPERT 5.4); 
which includes new emission factors and methodologies for non-exhaust, 
cold start and degradation processes. 

Á Industrial Scale Combustion Model (2024) The model used to help calculate 
emissions from Industrial Scale Combustion (which previously only covered 
NOX and PM10) has been extended to cover NMVOCs, PM2.5, Black Carbon, and 
a range of POPs/PAHs. This ensures that technology specific (Tier 2) emission 
factors are used and applied to calculate an appropriate overall weighted 
emission factor for that sector. 

Á Paper Production (2024) Previously only Tier 1 factors from the EMEP/EEA 
Guidebook (2019 edition) were available which assumed chemical paper pulp 
production via the Kraft process. This did not accurately represent the 
mechanical pulping and neutral sulphite semi-chemical (NSSC) pulping 
processes used in the UK. Feedback from the UK inventory during the 
preparation of the 2023 edition of the EMEP/EEA Guidebook, led to the 
inclusion of Tier 2 emission factors for the mechanical pulping and the NSSC 
processes which are now incorporated into the inventory.  

нлнр ǎǳōƳƛǎǎƛƻƴΥ  

Á Road Transport Model (2025) Improvements have been made to the Road 
Transport Model to take account of the latest version of the EMEP/EEA 
Guidebook, based on COPERT 5.8 emission factors (previously COPERT 5.6). 

Á Biomass energy (2025) Improvements have been made to align the NAEI 
more closely with the reporting of biogenic fuels as seen in DUKES. This has 
mostly resulted in reallocations between NFR sectors, with small impacts on 
pollutant totals throughout the time series.  

Á Domestic combustion model (2025) see above. 

Á Outdoor domestic burning (2025) improvements saw the corporation of 
outdoor domestic wood burning into the 2025 submission. The inventory 
previously accounted for small scale waste burning, but the domestic 
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burning survey has been fully integrated to use the activity data of wood 
burning outdoors domestically. Emission factors (from EFDSF work) have 
also been integrated into the improvements.  

 

CƻǊ ƛƳǇǊƻǾŜƳŜƴǘǎ ƳŀŘŜ ōŜŦƻǊŜ нлно ǇƭŜŀǎŜ ǎŜŜ ǇǊŜǾƛƻǳǎ ǾŜǊǎƛƻƴǎ ƻŦ ǘƘŜ LLwΦ 

 

¢ƘŜ ¦Y ŀŎǝǾŜƭȅ ǇŀǊǝŎƛǇŀǘŜǎ ƛƴ ŎŀǇŀŎƛǘȅ ōǳƛƭŘƛƴƎ ŀƴŘ ƪƴƻǿƭŜŘƎŜ ǎƘŀǊƛƴƎ ŀŎǝǾƛǝŜǎ ǿƛǘƘ ƻǘƘŜǊ ŎƻǳƴǘǊƛŜǎΦ 
¢ƘŜ ƭƛǎǘ ōŜƭƻǿ ƘƛƎƘƭƛƎƘǘǎ ǎƻƳŜ ǊŜŎŜƴǘ ŜȄŀƳǇƭŜǎ ƻŦ ǘƘŜǎŜ ŀŎǝǾƛǝŜǎΦ ¢ƘŜ ŦƻŎǳǎ Ƙŀǎ Ƴŀƛƴƭȅ ōŜŜƴ ƻƴ ǘƘŜ 
DID LƴǾŜƴǘƻǊȅΣ ǿƘƛŎƘ Ƙŀǎ ƛƴ ǘǳǊƴ ƘŜƭǇŜŘ ǘƘŜ !vtLΦ 

мΦ ¦Y ŜȄǇŜǊǘǎ ǇŀǊǝŎƛǇŀǘŜ ŀǎ ƭŜŀŘ ǊŜǾƛŜǿŜǊǎ ŀƴŘ ǎŜŎǘƻǊ ŜȄǇŜǊǘǎ ƛƴ ŀƴƴǳŀƭ ƛƴǾŜƴǘƻǊȅ ǊŜǾƛŜǿ 
ǇǊƻŎŜǎǎŜǎΣ ƛƴŎƭǳŘƛƴƎ ǘƘƻǎŜ ŦƻǊ ǘƘŜ /[w¢!tΣ b9/5Σ ŀƴŘ ¦bC/// ǘǊŀƴǎǇŀǊŜƴŎȅ ǇǊƻŎŜǎǎŜǎΦ  

нΦ ¦Y ŜȄǇŜǊǘǎ ƘŀǾŜ ǎƘŀǊŜŘ ƪƴƻǿƭŜŘƎŜ ǊŜƎŀǊŘƛƴƎ ǘƘŜ ƛƴǘŜǊŀŎǝƻƴǎ ŀƴŘ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ŜǾƛŘŜƴŎŜ 
ƛƴ ŎƻƴƧǳƴŎǝƻƴ ǿƛǘƘ όǇǊŜŘƻƳƛƴŀƴǘƭȅ ¦YπōŀǎŜŘύ ŀŎŀŘŜƳƛŎ ƳŜŀǎǳǊŜƳŜƴǘ ŜȄǇŜǊǘǎ ǿƛǘƘ ƻǳǊ ǇŜŜǊǎ 
ƛƴ !ǳǎǘǊŀƭƛŀ ŀǘ /{Lwh !ǎǇŜƴŘŀƭŜ όнлнпύΣ ŦƻŎǳǎƛƴƎ ƻƴ ǘƘŜ ǳǎŜŦǳƭƴŜǎǎ ƻŦ ƳƻŘŜƭƭƛƴƎ ǘƻ ƎŜƴŜǊŀǘŜ 
ŎƻƳǇŀǊŀǘƻǊǎ ǘƻ ƛƴǾŜƴǘƻǊȅ ŜǾƛŘŜƴŎŜ ŦǊƻƳ ŀǘƳƻǎǇƘŜǊƛŎ ƳŜŀǎǳǊŜƳŜƴǘǎ ŀƴŘ ƳŜǘŜƻǊƻƭƻƎƛŎŀƭ Řŀǘŀ 
ǘŀǊƎŜǝƴƎ ǎǇŜŎƛŬŎ ǎƻǳǊŎŜǎ ŀƴŘ ƭƻŎŀǝƻƴǎ όŜΦƎΦ ƭŀƴŘŬƭƭ ǎƛǘŜǎΣ Ǝŀǎ ǇƛǇŜƭƛƴŜǎΣ ǇǊƻŘǳŎǝƻƴ ŦŀŎƛƭƛǝŜǎύΦ 

3. As part of the inventory improvement programme for road transport, the NAEI team have 
received information and consulted with the Technical University Graz in Austria about 
alternative methods and emission factors for modelling road transport emissions using the 
Handbook Emission Factors for Road Transport (HBEFA) approach as used in some other 
countries. This approach may allow more detailed modelling of air quality in urban areas 
(2023). 

пΦ 5ƛǎŎǳǎǎƛƻƴǎ ǿƛǘƘ ǘƘŜ DŜǊƳŀƴ ƛƴǾŜƴǘƻǊȅ ǘŜŀƳ ǿƘƻ ƘŀǾŜ ǘǊŀƴǎǇƻǎŜŘ ǘƘŜƛǊ LLw ƛƴǘƻ ŀ ǿƛƪƛ ŦƻǊƳŀǘ 
όнлноύΦ 

рΦ ¦Y ŜȄǇŜǊǘǎ ƘŀǾŜ ǎƘŀǊŜŘ ƪƴƻǿƭŜŘƎŜ ǊŜƎŀǊŘƛƴƎ ǊŜŎŜƴǘ ŘŜǾŜƭƻǇƳŜƴǘǎ ƛƴ ǘƘŜ ¦Y ǊƻŀŘ ǘǊŀƴǎǇƻǊǘ 
ƳƻŘŜƭ ǿƛǘƘ ƻǘƘŜǊ ŎƻǳƴǘǊƛŜǎΣ ŦƻǊ ŜȄŀƳǇƭŜ Ǿƛŀ ŀ ǊŜŎŜƴǘ όнлноύ ǊŜƳƻǘŜ ǿƻǊƪǎƘƻǇ ǿƛǘƘ ŜȄǇŜǊǘǎ ƛƴ 
{ƻǳǘƘ !ŦǊƛŎŀΦ 

сΦ ¦Y ŜȄǇŜǊǘǎ ƘŀǾŜ ƭƛŀƛǎŜŘ ǿƛǘƘ ǇŜŜǊǎ ǿƛǘƘƛƴ ǘƘŜ bƻǊǿŜƎƛŀƴ tƻƭƭǳǝƻƴ 5ƛǊŜŎǘƻǊŀǘŜ ŀƴŘ 
9ƴǾƛǊƻƴƳŜƴǘ !ƎŜƴŎȅ ǘƻ ǎƘŀǊŜ ǊŜǎŜŀǊŎƘ ŀƴŘ ŜǾƛŘŜƴŎŜ ǊŜƎŀǊŘƛƴƎ ǘŜŎƘƴƻƭƻƎƛŎŀƭ ŘŜǾŜƭƻǇƳŜƴǘǎΣ 
ŜƳƛǎǎƛƻƴǎ ŦŀŎǘƻǊǎ ŀƴŘ ŀōŀǘŜƳŜƴǘ ǘŜŎƘƴƻƭƻƎƛŜǎ ƛƴ ǘƘŜ ƻũǎƘƻǊŜ ƻƛƭ ŀƴŘ Ǝŀǎ ǎŜŎǘƻǊΣ ŦƻǊ ŜȄŀƳǇƭŜ 
ǊŜƭŀǝƴƎ ǘƻ ŦǳƎƛǝǾŜ ba±h/ǎ ŀƴŘ ƳŜǘƘŀƴŜ όнлннΣ нлноύΦ 

тΦ [ƛŀƛǎŜŘ ǿƛǘƘ ǘƘŜ bƻǊǿŜƎƛŀƴ tƻƭƭǳǝƻƴ 5ƛǊŜŎǘƻǊŀǘŜ ŀƴŘ 9ƴǾƛǊƻƴƳŜƴǘ !ƎŜƴŎȅ ƛƴ нлнн ǊŜƎŀǊŘƛƴƎ 
ŜƳƛǎǎƛƻƴǎ ŦŀŎǘƻǊǎ ŀƴŘ ŀōŀǘŜƳŜƴǘ ǘŜŎƘƴƻƭƻƎƛŜǎ ƛƴ ǘƘŜ ƻũǎƘƻǊŜ ƻƛƭ ŀƴŘ Ǝŀǎ ǎŜŎǘƻǊΦ 

8. Knowledge sharing of activity data on non-road mobile machinery (NRMM) with the 
transport sector expert in Denmark (2022-2024). 

 

¢ƘŜ ¦Y LƴŦƻǊƳŀǝǾŜ LƴǾŜƴǘƻǊȅ wŜǇƻǊǘǎ ŦǊƻƳ ǘƘŜ нллу LLw ƻƴǿŀǊŘǎ30Σ ŀƴŘ ŜǎǝƳŀǘŜǎ ƻŦ ŜƳƛǎǎƛƻƴǎ ƻŦ ŀƛǊ 
ǉǳŀƭƛǘȅ ǇƻƭƭǳǘŀƴǘǎΣ ŀǊŜ ŀƭƭ ǇǳōƭƛŎƭȅ ŀǾŀƛƭŀōƭŜ ŦǊƻƳ ƘǧǇǎΥκκƴŀŜƛΦŜƴŜǊƎȅǎŜŎǳǊƛǘȅΦƎƻǾΦǳƪκ 

 
30 Earlier versions of the IIR can be found on EIONET (http://cdr.eionet.europa.eu/gb ) 

https://naei.energysecurity.gov.uk/reports/uk-informative-inventory-report-1990-2022
https://www.ceip.at/status-of-reporting-and-review-results/2024-submission
https://www.eea.europa.eu/publications/national-emission-reduction-commitments-directive-2024/air-pollution-in-europe-2024
https://unfccc.int/process-and-meetings/transparency-and-reporting/reporting-and-review/reporting-and-review-under-the-convention/greenhouse-gas-inventories-annex-i-parties/inventory-review-reports-2023
https://naei.energysecurity.gov.uk/
http://cdr.eionet.europa.eu/gb
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1.6.7. Treatment of Confidentiality 

b!9L ƛƴǇǳǘ Řŀǘŀ ŦǊƻƳ ǎƻƳŜ ǎƻǳǊŎŜǎ ŀǊŜ ǎǳōƧŜŎǘ ǘƻ ŎƻƳƳŜǊŎƛŀƭ ŎƻƴŬŘŜƴǝŀƭƛǘȅΣ ƴƻǘŀōƭȅ ǿƘŜǊŜ ǘƘŜ 
ǇǊƻŘǳŎǝƻƴ Řŀǘŀ ŀƴŘκƻǊ ŀŎǝǾƛǘȅ Řŀǘŀ ŦƻǊ ŀ ǎǇŜŎƛŬŎ ƛƴǎǘŀƭƭŀǝƻƴ ƻǊ ŎƻƳǇŀƴȅ ŀǊŜ ƛŘŜƴǝŬŀōƭŜΦ CƻǊ ŜȄŀƳǇƭŜΣ 
ǘƘŜǊŜ ŀǊŜ ŎƻƴŬŘŜƴǝŀƭ Řŀǘŀ ƛƴŘƛŎŀǝƴƎ ǘƘŜ Ǉƭŀƴǘ ǇǊƻŘǳŎǝƻƴ ŎŀǇŀŎƛǘȅ ŦƻǊ ǎǇŜŎƛŬŎ ƛƴŘǳǎǘǊƛŀƭ Ǉƭŀƴǘ όŜΦƎΦ 
ŎŜƳŜƴǘ ƪƛƭƴǎΣ ŎƘŜƳƛŎŀƭ ǇƭŀƴǘύΣ ŀƴƴǳŀƭ ǎŀƭŜǎ Řŀǘŀ ƻŦ ǎǇŜŎƛŬŎ ŎƻƳƳƻŘƛǝŜǎ όŜΦƎΦ ǎǇƻǊǝƴƎ ƎƻƻŘǎύ ŀƴŘ ŀƭǎƻ 
ŘŜǘŀƛƭǎ ƻŦ ŦǳŜƭ ǳǎŜ ŦƻǊ ǎǇŜŎƛŬŎ ƛƴǎǘŀƭƭŀǝƻƴǎ όŜΦƎΦ ǇƭŀƴǘπƭŜǾŜƭ Řŀǘŀ ŦǊƻƳ ¦Y 9¢{πǊŜƎǳƭŀǘŜŘ ƛƴǎǘŀƭƭŀǝƻƴǎύΦ 
¢Ƙƛǎ ƛǎ ǇŀǊǝŎǳƭŀǊƭȅ ǇǊŜǾŀƭŜƴǘ ƛƴ bCw ŎŀǘŜƎƻǊƛŜǎ ǿƘŜǊŜ ŀŎǝǾƛǘȅ Řŀǘŀ ƛǎ ǇǊƻǾƛŘŜŘ ōȅ ŀƴ ¦Y LƴŘǳǎǘǊȅ .ƻŘȅΣ 
ŀƴŘ ƛǎ ŘŜŬƴŜŘ ŀǎ /L/ όŎƻƳƳŜǊŎƛŀƭ ƛƴ ŎƻƴŬŘŜƴŎŜύΦ ¢ƻ ƪŜŜǇ ŎƻƴŬŘŜƴǝŀƭƛǘȅ ƻŦ ǘƘŜ ǇǳōƭƛǎƘŜŘ ŘŀǘŀΣ ŀŎǝǾƛǘȅ 
Řŀǘŀ ƛǎ ƪŜǇǘ ŀǎ ŎƻƴŬŘŜƴǝŀƭΣ ǘƻ ǇǊŜǾŜƴǘ ǘƘŜ Ǉƻǎǎƛōƛƭƛǘȅ ƻŦ ōŀŎƪ ŎŀƭŎǳƭŀǝƻƴΦ   

Lǘ ƛǎ ƛƳǇƻǊǘŀƴǘ ǘƘŜǊŜŦƻǊŜ ǘƘŀǘ ƛƴ ǘƘŜ ƳŀƴŀƎŜƳŜƴǘ ƻŦ ǘƘŜǎŜ Řŀǘŀ ǿƛǘƘƛƴ ǘƘŜ b!9L ǎȅǎǘŜƳΣ ŀƴŘ ƛƴ ǘƘŜ 
ǇǳōƭƛŎŀǝƻƴ ƻŦ ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ όŀƴŘ ƻǘƘŜǊ Řŀǘŀύ ǊŜƭŀǝƴƎ ǘƻ ǘƘŜǎŜ Řŀǘŀ ǎƻǳǊŎŜǎΣ ǘƘŀǘ ǘƘŜ b!9L ŘƻŜǎ 
ƴƻǘ ŘƛǎŎƭƻǎŜ ǎǳŎƘ ŎƻƳƳŜǊŎƛŀƭƭȅ ǎŜƴǎƛǝǾŜ ƛƴŦƻǊƳŀǝƻƴΦ 

¢ƘŜǊŜ ŀǊŜ ǎŜǾŜǊŀƭ ƳŜŎƘŀƴƛǎƳǎ ǘƘŀǘ ǘƘŜ LƴǾŜƴǘƻǊȅ !ƎŜƴŎȅ ŀƴŘ ǘƘŜ ǿƛŘŜǊ ƛƴǾŜƴǘƻǊȅ ŎƻƳǇƛƭŀǝƻƴ ǘŜŀƳǎ 
όŜΦƎΦ !5!{ύ ŘŜǇƭƻȅ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ŘƛǎŎƭƻǎǳǊŜ ƻŦ ŎƻƴŬŘŜƴǝŀƭ Řŀǘŀ ŘƻŜǎ ƴƻǘ ƻŎŎǳǊΥ 

¶ The provision of sensitive raw data to the Inventory Agency, if not through direct 
communication with the data source organisations, is managed via Defra or DESNZ 
using file encryption with password protection. 

¶ Confidential data, such as the UK ETS dataset, is managed by the Inventory Agency 
on a password-protected secure server which has limited access rights, i.e. access is 
limited to the relevant compilers and checkers only. 

¶ Within the NAEI database tables, there are specific data fields to identify confidential 
data. These are applied to cover all of the associated data, such as emissions, AD and 
EFs, in order to minimise the risk of mistakenly releasing sufficient information that 
the confidential data can be inferred. These database data fields then enable ease of 
identification of risk of data disclosure in any NAEI database output (e.g. data at 
different spatial scales, such as for a specific Local Authority or in mapping outputs). 

¶ Confidential data assignations are periodically reviewed, and in every routine data 
request for input data for the NAEI the organisation providing the data is given an 
opportunity to identify confidential data. 

¶ Where data outputs use the confidential data, the data are reported at an aggregated 
level - either with other sources (e.g. in the case of sporting goods), or over a larger 
geographical area (e.g. in the case of emissions mapping outputs which are usually 
at 1 km x 1 km resolution, data for some sources are aggregated and smeared over a 
larger area, typically 10 km x 10 km). This may mean that the UK cannot report 
exactly in line with the expected level of sectoral resolution as defined in the NFR 
format for air pollutants, but this is considered an acceptable trade-off that is 
necessary to protect sensitive data. 

1.6.8. Uncertainty Assessments 

!ƴ ǳƴŎŜǊǘŀƛƴǘȅ ŀƴŀƭȅǎƛǎ ŦƻǊ ƴŀǝƻƴŀƭ ŜǎǝƳŀǘŜǎ ƻŦ b!9L Ǉƻƭƭǳǘŀƴǘǎ Ƙŀǎ ōŜŜƴ ǳƴŘŜǊǘŀƪŜƴ ǳǎƛƴƎ ǘƘŜ ¢ƛŜǊ м 
ǳƴŎŜǊǘŀƛƴǘȅ ŀƎƎǊŜƎŀǝƻƴ ŀǇǇǊƻŀŎƘ ŦƻǊ ǘƘŜ ƭŀǘŜǎǘ ƛƴǾŜƴǘƻǊȅ ǎǳōƳƛǎǎƛƻƴΦ ! ƳƻǊŜ ŎƻƳǇƭŜȄ ŀƴŘ 
ŎƻƳǇǊŜƘŜƴǎƛǾŜ aƻƴǘŜπ/ŀǊƭƻ ŀƴŀƭȅǎƛǎΣ ŀǎ ŘŜǎŎǊƛōŜŘ ƛƴ ŎƘŀǇǘŜǊ р ƻŦ ǘƘŜ ƭŀǘŜǎǘ 9a9tκ99! DǳƛŘŜōƻƻƪΣ 
ǿŀǎ ƭŀǎǘ ŎŀǊǊƛŜŘ ƻǳǘ ŦƻǊ ǘƘŜ нлмп ƛƴǾŜƴǘƻǊȅ ǎǳōƳƛǎǎƛƻƴΦ 

¢ƘŜ ¢ƛŜǊ м ƳŜǘƘƻŘƻƭƻƎȅ ŜǎǝƳŀǘŜǎ ǘƘŜ ŜƳƛǎǎƛƻƴǎ ǳƴŎŜǊǘŀƛƴǘȅ ōȅ ǎƻǳǊŎŜ ŎŀǘŜƎƻǊȅΣ ŀƴŘ ŎƻƳōƛƴŜǎ ǘƘŜǎŜ 
ǘƻ ŜǎǝƳŀǘŜ ǘƘŜ ƻǾŜǊŀƭƭ ǳƴŎŜǊǘŀƛƴǘȅ ƛƴ ōƻǘƘ ǘƘŜ b9/w ŀƴŘ /[w¢!t ōŀǎŜ ȅŜŀǊ όнллрύ ŀƴŘ ǘƘŜ Ƴƻǎǘ 
ǊŜŎŜƴǘƭȅ ǊŜǇƻǊǘŜŘ ȅŜŀǊΦ 9Ƴƛǎǎƛƻƴǎ ǳƴŎŜǊǘŀƛƴǝŜǎ ŀǊŜ ŎŀƭŎǳƭŀǘŜŘ ǳǎƛƴƎ ǘƘŜ ǳƴŎŜǊǘŀƛƴǘȅ ƛƴ ŀŎǝǾƛǘȅ ǎǘŀǝǎǝŎǎ 
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ŀƴŘ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŦƻǊ ŜŀŎƘ ǎƻǳǊŎŜΣ ƻƊŜƴ ǇǊƻǾƛŘŜŘ ōȅ ƛƴǾŜƴǘƻǊȅ ŎƻƳǇƛƭŀǝƻƴ ƎǳƛŘŜōƻƻƪǎ ƻǊ ŜȄǇŜǊǘ 
ƧǳŘƎŜƳŜƴǘΦ ¢ƘŜ ǳƴŎŜǊǘŀƛƴǘȅ ƛƴ ǘƘŜ ǘǊŜƴŘ ƛǎ ŀƭǎƻ ŜǎǝƳŀǘŜŘ ōȅ ŎƻƴǎƛŘŜǊƛƴƎ ǎŜƴǎƛǝǾƛǝŜǎ ŘǳŜ ǘƻ 
ŎƻǊǊŜƭŀǝƻƴ ƛƴ 9Cǎ ƻǊ ŀŎǝǾƛǘȅ ǎǘŀǝǎǝŎǎ ōŜǘǿŜŜƴ ǘƘŜ ǘǿƻ ȅŜŀǊǎΦ 

wŜǎǳƭǘǎ ŦǊƻƳ ōƻǘƘ ǘƘŜ ¢ƛŜǊ м ƳŜǘƘƻŘƻƭƻƎȅ ŀƴŘ ǘƘŜ aƻƴǘŜπ/ŀǊƭƻ ŀƴŀƭȅǎƛǎ ŀǊŜ ǇǊŜǎŜƴǘŜŘ ƛƴ {ŜŎǝƻƴ мΦтΦ 
¢ƘŜǎŜ ǊŜǎǳƭǘǎ ŀǊŜ ǳǎŜŘ ǘƻ Ǉƭŀƴ ǘƘŜ ǇǊƻƎǊŀƳƳŜ ƻŦ ƛƴǾŜƴǘƻǊȅ ƛƳǇǊƻǾŜƳŜƴǘΦ 

1.7. Uncertainty Evaluation 

!ŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ нллс Lt// ƎǳƛŘŜƭƛƴŜǎΣ ά!ƴ ǳƴŎŜǊǘŀƛƴǘȅ ŀƴŀƭȅǎƛǎ ǎƘƻǳƭŘ ōŜ ǎŜŜƴΣ ŬǊǎǘ ŀƴŘ ŦƻǊŜƳƻǎǘΣ ŀǎ 
ŀ ƳŜŀƴǎ ǘƻ ƘŜƭǇ ǇǊƛƻǊƛǝǎŜ ƴŀǝƻƴŀƭ ŜũƻǊǘǎ ǘƻ ǊŜŘǳŎŜ ǘƘŜ ǳƴŎŜǊǘŀƛƴǘȅ ƻŦ ƛƴǾŜƴǘƻǊƛŜǎ ƛƴ ǘƘŜ ŦǳǘǳǊŜΣ ŀƴŘ 
ƎǳƛŘŜ ŘŜŎƛǎƛƻƴǎ ƻƴ ƳŜǘƘƻŘƻƭƻƎƛŎŀƭ ŎƘƻƛŎŜέΦ ¢ƘŜǊŜŦƻǊŜΣ ǳƴŎŜǊǘŀƛƴǘȅ ƛƴŦƻǊƳŀǝƻƴ ƛǎ ƴƻǘ ƛƴǘŜƴŘŜŘ ǘƻ 
ŘƛǎǇǳǘŜ ǘƘŜ ǾŀƭƛŘƛǘȅ ƻŦ ǘƘŜ ƛƴǾŜƴǘƻǊȅ ŜǎǝƳŀǘŜǎΣ ōǳǘ ǘƻ ǇǊƻǾƛŘŜ ŀƴ ƛƴŘƛŎŀǝƻƴ ƻŦ ǿƘŜǊŜ ŦǳǘǳǊŜ 
ƛƳǇǊƻǾŜƳŜƴǘǎ ǎƘƻǳƭŘ ōŜ ŦƻŎǳǎǎŜŘΦ ¢ƘŜ 9a9tκ99! DǳƛŘŜōƻƻƪ ǊŜǉǳƛǊŜǎ ŎƻǳƴǘǊƛŜǎ ǘƻ ǳƴŘŜǊǘŀƪŜ ŀƴ 
ǳƴŎŜǊǘŀƛƴǘȅ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ǘƘŜ ƴŀǝƻƴŀƭ ǘƻǘŀƭǎ ƻŦ ŜŀŎƘ Ǉƻƭƭǳǘŀƴǘ ǊŜǇƻǊǘŜŘ ǳƴŘŜǊ ǘƘŜ /[w¢!tΦ  

9Ǿŀƭǳŀǝƻƴ ƻŦ ǳƴŎŜǊǘŀƛƴǘȅ ƛǎ ǳƴŘŜǊǘŀƪŜƴ ōȅ ŀ ¢ƛŜǊ м ǳƴŎŜǊǘŀƛƴǘȅ ŀƎƎǊŜƎŀǝƻƴ ŀǎǎŜǎǎƳŜƴǘ ŀǎ ƛƴŘƛŎŀǘŜŘ ƛƴ 
{ŜŎǝƻƴ мΦсΦуΦ ¦ƴŎŜǊǘŀƛƴǘȅ ŜǎǝƳŀǘŜǎ ŀǊŜ ǎƘƻǿƴ ƛƴ ¢ŀōƭŜ мπуΦ ¢ƘŜǎŜ ŜǎǝƳŀǘŜŘ ǳƴŎŜǊǘŀƛƴǝŜǎ ŀǊŜ ƻƴŜ ƻŦ 
ǘƘŜ ƛƴŘƛŎŀǘƻǊǎ ǳǎŜŘ ǘƻ ƎǳƛŘŜ ǘƘŜ b!9L ƛƳǇǊƻǾŜƳŜƴǘ ǇǊƻƎǊŀƳƳŜΣ ǿƘƛŎƘ ŀƛƳǎ ǘƻ ǊŜŘǳŎŜ ǳƴŎŜǊǘŀƛƴǝŜǎ 
ƛƴ ǘƘŜ b!9LΦ aƻǊŜ ƛƴŦƻǊƳŀǝƻƴ ƻƴ ǘƘŜ ǳƴŎŜǊǘŀƛƴǝŜǎ ŦƻǊ ǎƻƳŜ ƻŦ ǘƘŜ ƪŜȅ Ǉƻƭƭǳǘŀƴǘǎ ŀǊŜ ƎƛǾŜƴ ƛƴ ǘƘŜ 
ǎǳōǎŜǉǳŜƴǘ ǎŜŎǝƻƴǎ ƛƴŎƭǳŘƛƴƎ ŘŜǘŀƛƭǎ ƻƴ ŀ ǎŜŎǘƻǊŀƭ ōŀǎƛǎΦ  

¢ŀōƭŜ мπу ¦ƴŎŜǊǘŀƛƴǘȅ ƻŦ ǘƘŜ b!9L ŦƻǊ ŀ ǎŀƳǇƭŜ ƻŦ ƪŜȅ ŀƛǊ ǉǳŀƭƛǘȅ Ǉƻƭƭǳǘŀƴǘǎ 

ŀ 9Ƴƛǎǎƛƻƴǎ Řŀǘŀ ŀǊŜ ǇǊŜǎŜƴǘŜŘ ƛƴ ƪƎ ŦƻǊ .ώŀϐǇ ŀƴŘ ƪƛƭƻǘƻƴƴŜǎ ƻǘƘŜǊǿƛǎŜΣ ŀƴŘ ŀǊŜ ǘƻ ǘƘŜ ƴŜŀǊŜǎǘ ƛƴǘŜƎŜǊΣ ƻǊ ǘƻ н ŘŜŎƛƳŀƭ 
ǇƭŀŎŜǎΦ 9Ƴƛǎǎƛƻƴǎ ŀǊŜ ŜȄǇǊŜǎǎŜŘ ƻƴ ŀ ŦǳŜƭ ǳǎŜŘ ōŀǎƛǎΦ ¢Ƙƛǎ ƛǎ ǘƘŜ ōŀǎƛǎ ǳǎŜŘ ŦƻǊ ŎƻƳǇƭƛŀƴŎŜ ǘƻǘŀƭǎ ōŜŦƻǊŜ ŀƴȅ ŀŘƧǳǎǘƳŜƴǘǎ 
ƻǊ ŜȄŎƭǳǎƛƻƴǎ ŀǊŜ ƳŀŘŜΣ ƛΦŜΦ ǘƘŜ /[w¢!t ŎƻƳǇƭƛŀƴŎŜ ǘƻǘŀƭǎ ƛƴ ǘƘŜ !ƴƴŜȄ м 9Ƴƛǎǎƛƻƴ ǊŜǇƻǊǝƴƎ ǘŜƳǇƭŀǘŜ ōŜŦƻǊŜ ǘƘŜ ŀƳƳƻƴƛŀ 
ŀŘƧǳǎǘƳŜƴǘ ƛǎ ŀǇǇƭƛŜŘΦ 
ō ǘƘŜ ǊŀƴƎŜ ƻŦ Ҍπ ǘƘŜ ǇŜǊŎŜƴǘŀƎŜǎ ƎƛǾŜƴ ǊŜǇǊŜǎŜƴǘǎ ŀ фр҈ ŎƻƴŬŘŜƴŎŜ ƛƴǘŜǊǾŀƭΦ .ŜŎŀǳǎŜ ǘƘŜ ¢ƛŜǊ м ŀǇǇǊƻŀŎƘ ǳǎŜŘ ŘƻŜǎ ƴƻǘ 
ŀŎŎƻǳƴǘ ŦƻǊ ŀǎȅƳƳŜǘǊƛŎ ŘƛǎǘǊƛōǳǝƻƴǎ ǘƘŜǎŜ ǾŀƭǳŜǎ Ŏŀƴ ōŜ ƎǊŜŀǘŜǊ ǘƘŀƴ млл҈Φ ¢Ƙƛǎ ŘƻŜǎ ƴƻǘ ƛƴŘƛŎŀǘŜ ǘƘŀǘ ŜƳƛǎǎƛƻƴǎ ŎƻǳƭŘ 
ōŜ ƴŜƎŀǝǾŜΣ ōǳǘ ǘƘŀǘ ǘƘŜ ǾŀƭǳŜǎ ŀǊŜ ǾŜǊȅ ǳƴŎŜǊǘŀƛƴΣ ŀƴŘ ŀ ǎƪŜǿŜŘ ŘƛǎǘǊƛōǳǝƻƴ ƛǎ ŜȄǇŜŎǘŜŘΦ 5ŀǘŀ ŀǊŜ ǇǊŜǎŜƴǘŜŘ ǘƻ н 
ǎƛƎƴƛŬŎŀƴǘ ŬƎǳǊŜǎΦ 
Ŏ ¢Ƙƛǎ ƛǎ ǘƘŜ фр҈ ŎƻƴŬŘŜƴŎŜ ƛƴǘŜǊǾŀƭ ŦǊƻƳ ǘƘŜ ŎŜƴǘǊŀƭ ŜǎǝƳŀǘŜ ƻŦ ǘƘŜ ǘǊŜƴŘΣ ŜΦƎΦ ƛŦ ǘƘŜ ǘǊŜƴŘ ƛƴ ŜƳƛǎǎƛƻƴǎ ƛǎ ŀ ŘŜŎǊŜŀǎŜ ƻŦ 
рл҈ ŀƴŘ ǘƘŜ ǘǊŜƴŘ ǳƴŎŜǊǘŀƛƴǘȅ ƛǎ р҈Σ ǘƘŜƴ ǘƘŜ фр҈ ŎƻƴŬŘŜƴŎŜ ƛƴǘŜǊǾŀƭ ǿƻǳƭŘ ōŜ ŀ ŘŜŎǊŜŀǎŜ ƻŦ ōŜǘǿŜŜƴ пр ŀƴŘ рр҈Φ 
 

¢Ƙƛǎ ¢ƛŜǊ м ŀǎǎŜǎǎƳŜƴǘ Ƙŀǎ ōŜŜƴ ǳƴŘŜǊǘŀƪŜƴ ŦƻǊ ǎŜǾŜǊŀƭ ƪŜȅ Ǉƻƭƭǳǘŀƴǘǎ π ŀƴŀƭȅǎƛǎ ƻŦ ŀ ƳƻǊŜ 
ŎƻƳǇǊŜƘŜƴǎƛǾŜ ƭƛǎǘ ƻŦ Ǉƻƭƭǳǘŀƴǘǎ ǿƛƭƭ ōŜ ŎƻƴǎƛŘŜǊŜŘ ƛƴ ǘƘŜ ŦǳǘǳǊŜ ƛŦ ǊŜǎƻǳǊŎŜǎ ŀƭƭƻǿΦ ¢ŀōƭŜ мπ ǇǊŜǎŜƴǘǎ 
ŀ ǎǳƳƳŀǊȅ ƻŦ ǳƴŎŜǊǘŀƛƴǝŜǎ ŘŜǘŜǊƳƛƴŜŘ ǇǊŜǾƛƻǳǎƭȅ ǳǎƛƴƎ ŀ ¢ƛŜǊ н aƻƴǘŜ /ŀǊƭƻ ŀǇǇǊƻŀŎƘΦ ¢ƘŜ 
ǳƴŎŜǊǘŀƛƴǘȅ ǊŀƴƎŜǎ ŘŜǊƛǾŜŘ ǳƴŘŜǊ ǘƘƛǎ ŀǇǇǊƻŀŎƘ ŀǊŜ ƴƻǘ ŎƻƳǇŀǊŀōƭŜ ǿƛǘƘ ǘƘƻǎŜ ŦǊƻƳ ǘƘŜ ŎǳǊǊŜƴǘ ¢ƛŜǊ 
м ƳŜǘƘƻŘƻƭƻƎȅΦ ¢Ƙƛǎ ƛǎ ōŜŎŀǳǎŜ ǘƘŜǊŜ ƘŀǾŜ ōŜŜƴ ŎƘŀƴƎŜǎ ǘƻ ǘƘŜ ƳŜǘƘƻŘǎ ǳǎŜŘ ƛƴ ǘƘŜ ƛƴǾŜƴǘƻǊȅ ǎƛƴŎŜ 
ǘƘŜ ŬƎǳǊŜǎ ƛƴ ¢ŀōƭŜ мπф ǿŜǊŜ ŘŜǊƛǾŜŘΣ ŀƴŘ ōŜŎŀǳǎŜ ǘƘŜ ŀǎǎǳƳǇǝƻƴǎ ǳǎŜŘ ƛƴ ǘƘŜ ŎǳǊǊŜƴǘ ǳƴŎŜǊǘŀƛƴǘȅ 
ŀƴŀƭȅǎƛǎ ƘŀǾŜ ōŜŜƴ ƛƳǇǊƻǾŜŘ ǎƛƴŎŜ ǘƘƛǎ ŜŀǊƭƛŜǊ ǳƴŎŜǊǘŀƛƴǘȅ ŀƴŀƭȅǎƛǎΦ 

tƻƭƭǳǘŀƴǘ 
9Ƴƛǎǎƛƻƴǎŀ 9ǎǝƳŀǘŜŘ ¦ƴŎŜǊǘŀƛƴǘȅō 

нллр нлно ¢ǊŜƴŘ нллр нлно ¢ǊŜƴŘŎ 

taмл мус ммо πоф҈ нт҈ оу҈ мм҈ 

taнΦр млр рс πпт҈ му҈ ол҈ мн҈ 

{hн тсл фрΦм πут҈ рΦу҈ мн҈ мΦо҈ 

bh· мтол слн πср҈ сΦн҈ уΦм҈ нΦр҈ 

ba±h/ мнсм трс πпл҈ мп҈ нр҈ фΦс҈ 

bIо нум нср πрΦу҈ нн҈ мс҈ мн҈ 

tō лΦнм лΦмо πпл҈ рп҈ тр҈ нл҈ 

.ώŀϐǇ рлпт росн сΦн҈ ун҈ млл҈ мол҈ 
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¢ƘŜ ǳƴŎŜǊǘŀƛƴǝŜǎ ǎƘƻǿƴ ƛƴ ¢ŀōƭŜ мπф ŀǊŜ ǇǊŜǎŜƴǘŜŘ ǘƻ ƛƴŘƛŎŀǘŜ ǘƘŜ ǊŜƭŀǝǾŜ ǳƴŎŜǊǘŀƛƴǘȅ ƻŦ Ǉƻƭƭǳǘŀƴǘ 
ƛƴǾŜƴǘƻǊƛŜǎΣ ŦƻǊ ŜȄŀƳǇƭŜ ǘƘŜ ǊŜǎǳƭǘǎ ǎǳƎƎŜǎǘ ǘƘŀǘ ǘƘŜ ƛƴǾŜƴǘƻǊȅ ŦƻǊ /h όπнл҈ ǘƻ Ҍол҈ύ ƛǎ ǎƭƛƎƘǘƭȅ ƭŜǎǎ 
ǳƴŎŜǊǘŀƛƴ ǘƘŀƴ ǘƘŜ ƛƴǾŜƴǘƻǊȅ ŦƻǊ I/ƭ όπол҈ ǘƻ ҌҔрл҈ύ ŜǘŎΦ  

¢ƘŜ ǳƴŎŜǊǘŀƛƴǘȅ ŬƎǳǊŜǎ ŘŜǊƛǾŜŘ ŦǊƻƳ ǘƘŜ ¢ƛŜǊ м ǳƴŎŜǊǘŀƛƴǘȅ ŀƴŀƭȅǎƛǎ ŀǊŜ ƎŜƴŜǊŀƭƭȅ ƘƛƎƘŜǊ ǘƘŀƴ ǘƘŜ 
ŬƎǳǊŜǎ ŘŜǊƛǾŜŘ ǇǊŜǾƛƻǳǎƭȅ ŦǊƻƳ ǘƘŜ ¢ƛŜǊ н aƻƴǘŜ /ŀǊƭƻ ŀƴŀƭȅǎƛǎΣ ŦƻǊ ŜȄŀƳǇƭŜ {hн ŀƴŘ ba±h/ǎΦ bƻ 
ŀƴŀƭȅǎƛǎ Ƙŀǎ ōŜŜƴ ǳƴŘŜǊǘŀƪŜƴ ǳǎƛƴƎ ǘƘŜ ¢ƛŜǊ м ƳŜǘƘƻŘƻƭƻƎȅ ǿƛǘƘ ǘƘŜ ǎŀƳŜ ƛƴǾŜƴǘƻǊȅ Řŀǘŀ ŀǎ ǳǎŜŘ ŦƻǊ 
ǘƘŜ ¢ƛŜǊ н ŀǇǇǊƻŀŎƘ όнлмн b!9L ŘŀǘŀύΦ Lǘ ƛǎ ǘƘŜǊŜŦƻǊŜ ƴƻǘ ǇƻǎǎƛōƭŜ ǘƻ ŎƻƴŎƭǳŘŜ Ƙƻǿ ƳǳŎƘ ǘƘŜ 
ƻōǎŜǊǾŜŘ ƛƴŎǊŜŀǎŜ ƛƴ ƛƴǾŜƴǘƻǊȅ ǳƴŎŜǊǘŀƛƴǘȅ ƛǎ ŘǳŜ ǘƻ ŎƘŀƴƎŜǎ ƛƴ ƳŜǘƘƻŘƻƭƻƎƛŜǎ ŀƴŘ Ƙƻǿ ƳǳŎƘ ƛǎ ŘǳŜ 
ǘƻ ŎƘŀƴƎŜǎ ƛƴ ǘƘŜ ƛƴǾŜƴǘƻǊȅ Řŀǘŀ ƛǘǎŜƭŦΦ 

²Ƙƛƭǎǘ ǘƘŜ ¢ƛŜǊ м ƳŜǘƘƻŘ Ƙŀǎ ƎŜƴŜǊŀǘŜŘ ƴƻǘŀōƭȅ ŘƛũŜǊŜƴǘ ŜǎǝƳŀǘŜǎ ƻŦ ǳƴŎŜǊǘŀƛƴǘȅ ŦƻǊ ǎƻƳŜ ǇƻƭƭǳǘŀƴǘǎΣ 
ǘƘŜ ǊŀƴƪƛƴƎ ƻŦ Ǉƻƭƭǳǘŀƴǘǎ ƛǎ ƎŜƴŜǊŀƭƭȅ ǎƛƳƛƭŀǊ ǘƻ ǘƘŀǘ ƻōǘŀƛƴŜŘ ǇǊŜǾƛƻǳǎƭȅΦ 

¢ŀōƭŜ мπф ¦ƴŎŜǊǘŀƛƴǘȅ ƻŦ ǘƘŜ 9Ƴƛǎǎƛƻƴ LƴǾŜƴǘƻǊƛŜǎ ŘŜǘŜǊƳƛƴŜŘ ǇǊŜǾƛƻǳǎƭȅ όǇǊŜπнлмрύ ǳǎƛƴƎ ŀ ¢ƛŜǊ н 
aƻƴǘŜ /ŀǊƭƻ ŀǇǇǊƻŀŎƘ ŦƻǊ Ǉƻƭƭǳǘŀƴǘǎ ŎƻǾŜǊŜŘ ǳƴŘŜǊ ǘƘŜ b!9LΣ ōǳǘ ƴƻǘ ŎƻǾŜǊŜŘ ōȅ ǘƘŜ 
ǊŜŎŜƴǘ ¢ƛŜǊ м ŀǎǎŜǎǎƳŜƴǘΦ 

tƻƭƭǳǘŀƴǘ 9ǎǝƳŀǘŜŘ ¦ƴŎŜǊǘŀƛƴǘȅ ό҈ύ 

/ŀǊōƻƴ ƳƻƴƻȄƛŘŜ πнл ǘƻ Ҍол 

.ŜƴȊŜƴŜ πнл ǘƻ Ҍол 

мΣоπōǳǘŀŘƛŜƴŜ πнл ǘƻ Ҍол 

taмл πнл ǘƻ Ҍрл 

taнΦр πнл ǘƻ Ҍрл 

taмΦл πнл ǘƻ Ҍрл 

taлΦм πнл ǘƻ Ҍрл 

.ƭŀŎƪ ŎŀǊōƻƴ πнл ǘƻ Ҍрл 

.ƭŀŎƪ ǎƳƻƪŜ πол ǘƻ Ҍрл 

{ǳƭǇƘǳǊ ŘƛƻȄƛŘŜ Ҍκπ п 

bƛǘǊƻƎŜƴ ƻȄƛŘŜǎ Ҍκπ мл 

ba±h/ Ҍκπ мл 

!ƳƳƻƴƛŀ Ҍκπ нл 

IȅŘǊƻƎŜƴ ŎƘƭƻǊƛŘŜ πол ǘƻ ҌҔрл 

IȅŘǊƻƎŜƴ ƅǳƻǊƛŘŜŀ πол ǘƻ ҌҔрл 

!ǊǎŜƴƛŎ Ҍκπ Ҕрл 

/ŀŘƳƛǳƳ πол ǘƻ ҌҔрл 

/ƘǊƻƳƛǳƳ πрл ǘƻ ҌҔрл 

/ƻǇǇŜǊ Ҍκπ Ҕрл 

[ŜŀŘ πол ǘƻ Ҍпл 

aŜǊŎǳǊȅ πол ǘƻ Ҍрл 

bƛŎƪŜƭ πпл ǘƻ Ҍ Ҕрл 

{ŜƭŜƴƛǳƳ πол ǘƻ Ҍпл 

±ŀƴŀŘƛǳƳ πол ǘƻ Ҍол 

½ƛƴŎ πпл ǘƻ Ҍ Ҕрл 

.ŜǊȅƭƭƛǳƳ Ҍκπ Ҕрл 

aŀƴƎŀƴŜǎŜ Ҍκπ Ҕрл 

.ŜƴȊƻώŀϐǇȅǊŜƴŜ Ҍκπ Ҕрл 

t/55κt/5Cǎ Ҍκπ Ҕрл 

tƻƭȅŎƘƭƻǊƛƴŀǘŜŘ ōƛǇƘŜƴȅƭǎ Ҍκπ Ҕрл 

tŜƴǘŀŎƘƭƻǊƻǇƘŜƴƻƭ Ҍκπ Ҕрл 

IŜȄŀŎƘƭƻǊƻŎȅŎƭƻƘŜȄŀƴŜ Ҍκπ Ҕрл 

IŜȄŀŎƘƭƻǊƻōŜƴȊŜƴŜ Ҍκπ Ҕрл 

{ƘƻǊǘπŎƘŀƛƴ ŎƘƭƻǊƛƴŀǘŜŘ ǇŀǊŀŶƴǎ Ҍκπ Ҕрл 

tŜƴǘŀōǊƻƳƻŘƛǇƘŜƴȅƭ ŜǘƘŜǊ Ҍκπ Ҕрл 

tƻƭȅŎƘƭƻǊƛƴŀǘŜŘ ƴŀǇƘǘƘŀƭŜƴŜǎ ƴƻǘ ŜǎǝƳŀǘŜŘ 



UK IIR 2025 Submission Introduction 
  

  

Ricardo  115 

 

ŀ!ǎǎǳƳŜŘ ǘƻ ōŜ ǎŀƳŜ ŀǎ ŦƻǊ ƘȅŘǊƻƎŜƴ ŎƘƭƻǊƛŘŜ 

1.7.1. Ammonia 

!ƳƳƻƴƛŀ ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ŀǊŜ ŘƻƳƛƴŀǘŜŘ ōȅ ǳƴŎŜǊǘŀƛƴǝŜǎ ŦǊƻƳ ŀƎǊƛŎǳƭǘǳǊŀƭ ǎƻǳǊŎŜǎΣ ǿƘƛŎƘ 
ǊŜǇǊŜǎŜƴǘ ǘƘŜ ƳŀƧƻǊƛǘȅ ƻŦ ǘƘŜ ƴŀǝƻƴŀƭ ǘƻǘŀƭ ŀƳƳƻƴƛŀ ŜƳƛǎǎƛƻƴǎΦ !ƭǘƘƻǳƎƘ ǘƘŜ ¦Y ǳǎŜǎ ŀ ŘŜǘŀƛƭŜŘ 
όƭŀǊƎŜƭȅ ¢ƛŜǊ оύ ŀǇǇǊƻŀŎƘ ǘƻ ŜǎǝƳŀǝƴƎ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ŀƎǊƛŎǳƭǘǳǊŜΣ ǿƘƛŎƘ ŀŎŎƻǳƴǘǎ ŦƻǊ ŘƛũŜǊŜƴǘ ŀƴƛƳŀƭ 
ǎǳōπŎŀǘŜƎƻǊƛŜǎ ŀƴŘ ƳŀƴŀƎŜƳŜƴǘ ǎȅǎǘŜƳǎΣ ƛǘ ƛǎ ƴƻǘ ǇƻǎǎƛōƭŜ ǘƻ Ŧǳƭƭȅ ǊŜǇǊŜǎŜƴǘ ǘƘŜ Ƴŀƴȅ ŦŀŎǘƻǊǎ 
ƛƴƅǳŜƴŎƛƴƎ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǿƘŀǘ ŀǊŜ ƻƊŜƴ ŘƛũǳǎŜ ŜƳƛǎǎƛƻƴ ǎƻǳǊŎŜǎ ƛƴŎƭǳŘƛƴƎΣ ŦƻǊ ŜȄŀƳǇƭŜΣ ŀƴƛƳŀƭ 
ǎǘƻŎƪƛƴƎ ŘŜƴǎƛǝŜǎΣ Řŀƛƭȅ ǿŜŀǘƘŜǊΣ ǎƻƛƭ ǘȅǇŜǎ ŀƴŘ ŎƻƴŘƛǝƻƴǎΦ ¢ƘŜǎŜ ŀǊŜ ǘƘŜǊŜŦƻǊŜ ǊŜƅŜŎǘŜŘ ƛƴ ǘƘŜ 
ǳƴŎŜǊǘŀƛƴǝŜǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ƛƴŘƛǾƛŘǳŀƭ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎΦ ¢ƘŜ ǳƴŎŜǊǘŀƛƴǘȅ ǇŀǊŀƳŜǘŜǊǎ ŦƻǊ ŀƎǊƛŎǳƭǘǳǊŜ 
ƘŀǾŜ ōŜŜƴ ǳǇŘŀǘŜŘ ǘƻ ǊŜƅŜŎǘ ǘƘŜ ƭŀǘŜǎǘ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƛƴ ǘƘŜ нлнр ǎǳōƳƛǎǎƛƻƴΦ 

¢ŀōƭŜ мπмл !ǎǎŜǎǎƳŜƴǘ ƻŦ !ƳƳƻƴƛŀ ǳƴŎŜǊǘŀƛƴǘȅ 

1.7.2. Carbon Monoxide 

/ŀǊōƻƴ aƻƴƻȄƛŘŜ ŜƳƛǎǎƛƻƴǎ ƻŎŎǳǊ ŀƭƳƻǎǘ ŜȄŎƭǳǎƛǾŜƭȅ ŦǊƻƳ ŎƻƳōǳǎǝƻƴ ƻŦ ŦǳŜƭǎΣ ǇŀǊǝŎǳƭŀǊƭȅ ōȅ ǊƻŀŘ 
ǘǊŀƴǎǇƻǊǘΦ 9Ƴƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ŦƻǊ ǊƻŀŘ ǘǊŀƴǎǇƻǊǘ ŀǊŜ ƳƻŘŜǊŀǘŜƭȅ ǳƴŎŜǊǘŀƛƴΣ ŀǎ ƳŜŀǎǳǊŜƳŜƴǘǎ ŀǊŜ ǉǳƛǘŜ 
ƭƛƳƛǘŜŘ ƻƴ ǎƻƳŜ ǾŜƘƛŎƭŜ ǘȅǇŜǎ ŀƴŘ ŜƳƛǎǎƛƻƴǎ ŀǊŜ ƘƛƎƘƭȅ ǾŀǊƛŀōƭŜ ōŜǘǿŜŜƴ ǾŜƘƛŎƭŜǎ ŀƴŘ ŦƻǊ ŘƛũŜǊŜƴǘ 
ǘǊŀŶŎ ŎƻƴŘƛǝƻƴǎΦ  

9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ ǎǘŀǝƻƴŀǊȅ ŎƻƳōǳǎǝƻƴ ǇǊƻŎŜǎǎŜǎ ŀǊŜ ŀƭǎƻ ǾŀǊƛŀōƭŜ ŀƴŘ ŘŜǇŜƴŘ ƻƴ ǘƘŜ ǘŜŎƘƴƻƭƻƎȅ 
ŜƳǇƭƻȅŜŘ ŀƴŘ ǘƘŜ ǎǇŜŎƛŬŎ ŎƻƳōǳǎǝƻƴ ŎƻƴŘƛǝƻƴǎΦ 9Ƴƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ŦǊƻƳ ǎƳŀƭƭ ŀƴŘ ƳŜŘƛǳƳπǎƛȊŜŘ 
ƛƴǎǘŀƭƭŀǝƻƴǎ ŀǊŜ ŘŜǊƛǾŜŘ ŦǊƻƳ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ōŀǎŜŘ ƻƴ ǊŜƭŀǝǾŜƭȅ ŦŜǿ ƳŜŀǎǳǊŜƳŜƴǘǎ ƻŦ ŜƳƛǎǎƛƻƴǎ 
ŦǊƻƳ ŘƛũŜǊŜƴǘ ǘȅǇŜǎ ƻŦ ōƻƛƭŜǊǎΦ !ǎ ŀ ǊŜǎǳƭǘ ƻŦ ǘƘŜ ƘƛƎƘ ǳƴŎŜǊǘŀƛƴǘȅ ƛƴ ŜƳƛǎǎƛƻƴ Řŀǘŀ ŦƻǊ ƳŀƧƻǊ ǎƻǳǊŎŜǎΣ 
ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ŦƻǊ /h ŀǊŜ ƳǳŎƘ ƳƻǊŜ ǳƴŎŜǊǘŀƛƴ ǘƘŀƴ ƻǘƘŜǊ Ǉƻƭƭǳǘŀƴǘǎ ǎǳŎƘ ŀǎ bh· ŀƴŘ {hн ǿƘƛŎƘ 
ŀǊŜ ŀƭǎƻ ŜƳƛǧŜŘ Ƴŀƛƴƭȅ ŦǊƻƳ ƳŀƧƻǊ ŎƻƳōǳǎǝƻƴ ǇǊƻŎŜǎǎŜǎΦ ¦ƴƭƛƪŜ ǘƘŜ ŎŀǎŜ ƻŦ bh· ŀƴŘ ba±h/ǎΣ ŀ ŦŜǿ 
ǎƻǳǊŎŜǎ ŘƻƳƛƴŀǘŜ ǘƘŜ ƛƴǾŜƴǘƻǊȅ ŀƴŘ ǘƘŜǊŜ ƛǎ ƭŜǎǎ ǎŎƻǇŜ ŦƻǊ ŜǊǊƻǊǎ ǘƻ ŀǾŜǊŀƎŜ ƻǳǘ ǿƘŜƴ ǘƘŜ 
ǳƴŎŜǊǘŀƛƴǝŜǎ ƛƴ ŘƛũŜǊŜƴǘ ǎƻǳǊŎŜǎ ŀǊŜ ŀƎƎǊŜƎŀǘŜŘΦ 

NFR Code 

2005 2023 

Emissions 
(kt) 

Combined 
uncertainty 
for sector 

Combined 
uncertainty as 

% of total 
national 

emissions 

Emissions 
(kt) 

Combined 
uncertainty 
for sector 

Combined 
uncertainty 
as % of total 

national 
emissions 

Uncertainty 
introduced into 

the trend in 
total national 

emissions 

1A 17.89 110% 6.8% 5.81 63% 1.4% 5.4% 

1B 0.36 38% 0.0% 0.13 46% 0.0% 0.0% 

2A 0.51 33% 0.1% 0.35 33% 0.0% 0.0% 

2B 4.06 25% 0.4% 0.66 52% 0.1% 0.3% 

2C 0.00 91% 0.0% 0.00 91% 0.0% 0.0% 

2D 1.21 140% 0.6% 1.21 140% 0.6% 0.2% 

2G 0.23 72% 0.1% 0.10 72% 0.0% 0.0% 

2H 0.87 140% 0.4% 0.77 140% 0.4% 0.0% 

3B 106.46 47% 18% 91.11 37% 13% 9.1% 

3D 131.55 21% 9.8% 139.61 15% 8.1% 4.3% 

5A 1.00 62% 0.2% 0.16 62% 0.0% 0.2% 

5C 0.05 79% 0.0% 0.02 90% 0.0% 0.0% 

5B 3.18 31% 0.4% 5.78 26% 0.6% 0.6% 

5D 1.74 95% 0.6% 1.48 92% 0.5% 0.1% 

6A 12.29 130% 5.7% 17.77 97% 6.5% 3.4% 

Total 281.40 22% 22% 264.96 16% 16% 12% 
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1.7.3. Nitrogen Oxides 

¦ƴŎŜǊǘŀƛƴǘȅ ƛƴ bh· ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ŀǊŜ ŘǊƛǾŜƴ ōȅ ǳƴŎŜǊǘŀƛƴǘȅ ƛƴ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ŦǳŜƭ ŎƻƳōǳǎǝƻƴ 
όǎŜŎǘƻǊ м!ύΦ ¢ƘŜ ŜǎǝƳŀǘŜǎ ŦƻǊ м! ŀǊŜ ǎǳōƧŜŎǘ ǘƻ ǊŜƭŀǝǾŜƭȅ ƭƻǿ ǳƴŎŜǊǘŀƛƴǘȅ ŎƻƳǇŀǊŜŘ ǿƛǘƘ ǘƘŜ ŜǎǝƳŀǘŜǎ 
ŦƻǊ ƻǘƘŜǊ ǎŜŎǘƻǊǎ ŀƴŘΣ ōŜŎŀǳǎŜ м! ŘƻƳƛƴŀǘŜǎ ǘƘŜ ƛƴǾŜƴǘƻǊȅΣ ǘƘŜ ƘƛƎƘŜǊ ǳƴŎŜǊǘŀƛƴǝŜǎ ŦƻǊ ǘƘŜ ƻǘƘŜǊ 
ǎŜŎǘƻǊǎ ƘŀǾŜ ǾŜǊȅ ƭƛǧƭŜ ƛƳǇŀŎǘ ƻƴ ǘƘŜ ƻǾŜǊŀƭƭ ǳƴŎŜǊǘŀƛƴǘȅΦ {ƻǳǊŎŜǎ ǿƛǘƘƛƴ м! ǘƘŀǘ ŘǊƛǾŜ ǘƘŜ ǳƴŎŜǊǘŀƛƴǘȅ 
ƛƴŎƭǳŘŜΥ 

¶ Road transport: While there is a high level of confidence in activity data, there is 
substantial uncertainty in the emission factors for different vehicles. The emission 
factors vary depending on vehicle type, catalyst technology and driving conditions 
amongst other factors. There is some uncertainty in choosing how the emission 
factors are applied to UK data, but also in the emission factors themselves, which are 
based on measurements which vary significantly even when conditions are kept 
constant. 

¶ Non-road mobile machinery: While this is a relatively small source (compared to road 
transport or power generation), the emission factors have similar issues to the road 
transport sector. Additionally, activity data is believed to be less reliable and 
therefore a significant contributor to the uncertainty. 

9Ƴƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ŦƻǊ ƭŀǊƎŜ ǎǘŀǝƻƴŀǊȅ ŎƻƳōǳǎǝƻƴ Ǉƭŀƴǘǎ ŀǊŜ ŀǎǎǳƳŜŘ ǘƻ ōŜ ǎǳōǎǘŀƴǝŀƭƭȅ ƭŜǎǎ 
ǳƴŎŜǊǘŀƛƴ ǘƘŀƴ ǘƘŜ ŜǎǝƳŀǘŜǎ ŦƻǊ ƳƻōƛƭŜ ǎƻǳǊŎŜǎ ƻǊ ǎƳŀƭƭ ǎǘŀǝƻƴŀǊȅ ŎƻƳōǳǎǝƻƴΦ ¢Ƙƛǎ ƛǎ ōŜŎŀǳǎŜ ǘƘŜǊŜ 
ŀǊŜ ŀ ƭŀǊƎŜ ƴǳƳōŜǊ ƻŦ ǎƛǘŜǎ ŦƻǊ ǿƘƛŎƘ ƛƴŘŜǇŜƴŘŜƴǘ ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ŀǊŜ ŀǾŀƛƭŀōƭŜΣ ŀƴŘ ƴƻ ƻƴŜ ǎƛǘŜ 
ŘƻƳƛƴŀǘŜǎ ŜƳƛǎǎƛƻƴǎΣ ƳŜŀƴƛƴƎ ǘƘŜ ǳƴŎŜǊǘŀƛƴǝŜǎ ǇŀǊǘƭȅ ŀǾŜǊŀƎŜ ƻǳǘΦ aŀƴȅ ƻŦ ǘƘŜ ƭŀǊƎŜǊ ǇƻƛƴǘπǎƻǳǊŎŜǎ 
ŀǊŜ ŎƻƳƳƻƴƭȅ ŘŜǊƛǾŜŘ ŦǊƻƳ Ŏƻƴǝƴǳƻǳǎ ŜƳƛǎǎƛƻƴ ƳŜŀǎǳǊŜƳŜƴǘ Řŀǘŀ ŀƴŘ ƘŜƴŎŜ ŀǊŜ ǊŜƎŀǊŘŜŘ ǘƻ ōŜ 
ƎƻƻŘ ǉǳŀƭƛǘȅ ŀƴŘ ƘŀǾŜ ƭƻǿ ǳƴŎŜǊǘŀƛƴǘȅ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜƳΦ 

¢ŀōƭŜ мπмм !ǎǎŜǎǎƳŜƴǘ ƻŦ bƛǘǊƻƎŜƴ hȄƛŘŜ ǳƴŎŜǊǘŀƛƴǘȅ 

NFR Code 

2005 2023 

Emissions 
(kt) 

Combined 
uncertainty 
for sector 

Combined 
uncertainty 
as % of total 

national 
emissions 

Emissions 
(kt) 

Combined 
uncertainty 
for sector 

Combined 
uncertainty 
as % of total 

national 
emissions 

Uncertainty 
introduced 

into the trend 
in total 
national 

emissions 

1A 1691.71 6.2% 6.1% 572.34 8.1% 7.7% 2.5% 

1B 3.29 28% 0.1% 2.32 28% 0.1% 0.0% 

2B 1.35 28% 0.0% 0.67 54% 0.1% 0.0% 

2C 1.62 21% 0.0% 0.50 27% 0.0% 0.0% 

2G 0.10 90% 0.0% 0.04 88% 0.0% 0.0% 

2H 0.03 65% 0.0% N/A N/A N/A 0.0% 

3B 1.76 70% 0.1% 1.51 75% 0.2% 0.0% 

3D 27.70 59% 0.9% 22.19 60% 2.2% 0.4% 

5C 2.04 28% 0.0% 1.83 30% 0.1% 0.0% 

5E 0.32 88% 0.0% 0.11 84% 0.0% 0.0% 

6A 0.35 100% 0.0% 0.35 100% 0.1% 0.0% 

Total 1730.26 6.2% 6.2% 601.86 8.1% 8.1% 2.5% 

bκ! ǳǎŜŘ ǿƘŜǊŜ ŜƳƛǎǎƛƻƴǎ ŀǊŜ лΦ 
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1.7.4. Non-Methane Volatile Organic Compounds 

9Ƴƛǎǎƛƻƴǎ ƻŦ ba±h/ ŎƻƳŜ ŦǊƻƳ ŀ ōǊƻŀŘ ǊŀƴƎŜ ƻŦ ƛƴŘŜǇŜƴŘŜƴǘ ǎƻǳǊŎŜǎΦ !ǎ ǿƛǘƘ bh·Σ ǘƘƛǎ ŎŀǳǎŜǎ ǘƘŜ 
ǳƴŎŜǊǘŀƛƴǘȅ ƛƴ ƴŀǝƻƴŀƭ ŜƳƛǎǎƛƻƴǎ ǘƻ ŀǾŜǊŀƎŜ ƻǳǘΣ ǿƘƛŎƘ ƛǎ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǘƘŜ ǊŜƭŀǝǾŜƭȅ ƭƻǿ ǳƴŎŜǊǘŀƛƴǘȅ 
ƛƴ ǘƘŜ ba±h/ ƛƴǾŜƴǘƻǊȅ ŎƻƳǇŀǊŜŘ ǿƛǘƘ Ƴƻǎǘ ƻǘƘŜǊ Ǉƻƭƭǳǘŀƴǘǎ ƛƴ ǘƘŜ b!9LΦ IƻǿŜǾŜǊΣ ǘƘŜǊŜ ŎƻƴǝƴǳŜǎ 
ǘƻ ōŜ ƘƛƎƘ ǳƴŎŜǊǘŀƛƴǘȅ ƛƴ ǘƘŜ 9Cǎ ŦƻǊ Ƴŀƴȅ ǎŜŎǘƻǊǎ όŜΦƎΦ ǎƻƭǾŜƴǘ ǳǎŜ ŀƴŘ ƛƴŘǳǎǘǊƛŀƭ ǇǊƻŎŜǎǎŜǎύ ŀƴŘ ŀ ƭŀŎƪ 
ƻŦ ǊŜƭƛŀōƭŜ ŀŎǝǾƛǘȅ Řŀǘŀ ŦƻǊ ǎƻǳǊŎŜǎ ǎǳŎƘ ŀǎ ŀƎǊƛŎǳƭǘǳǊŜ ŀƴŘ bwaaΣ ƭŜŀŘƛƴƎ ǘƻ ŀ ƘƛƎƘŜǊ ƻǾŜǊŀƭƭ 
ǳƴŎŜǊǘŀƛƴǘȅ ǘƘŀƴ ǘƘŜ bh· ŀƴŘ {hн ƛƴǾŜƴǘƻǊƛŜǎΦ 

¢ŀōƭŜ мπмн !ǎǎŜǎǎƳŜƴǘ ƻŦ ba±h/ ǳƴŎŜǊǘŀƛƴǘȅ 

NFR Code 

2005 2023 

Emissions 
(kt) 

Combined 
uncertainty 
for sector 

Combined 
uncertainty 
as % of total 

national 
emissions 

Emissions 
(kt) 

Combined 
uncertainty 
for sector 

Combined 
uncertainty 
as % of total 

national 
emissions 

Uncertainty 
introduced 

into the trend 
in total 
national 

emissions 

1A 331.66 17% 4.6% 97.98 14% 1.8% 2.3% 

1B 274.10 25% 5.4% 90.60 19% 2.2% 2.5% 

2A 1.92 37% 0.1% 0.89 35% 0.0% 0.0% 

2B 39.76 59% 1.9% 10.00 100% 1.4% 0.7% 

2C 1.64 82% 0.1% 0.72 83% 0.1% 0.0% 

2D 387.80 10% 3.2% 291.33 15% 5.8% 2.6% 

2G 0.26 200% 0.0% 0.11 190% 0.0% 0.0% 

2H 87.29 67% 4.6% 123.01 57% 9.2% 3.0% 

2I 1.55 120% 0.1% 1.18 120% 0.2% 0.1% 

3B 97.71 140% 11% 107.86 160% 23% 8.0% 

3D 19.83 69% 1.1% 19.86 56% 1.5% 0.5% 

5A 6.53 34% 0.2% 1.86 34% 0.1% 0.1% 

5C 7.64 64% 0.4% 8.17 70% 0.8% 0.5% 

5D 0.36 460% 0.1% 0.50 470% 0.3% 0.3% 

5E 1.60 88% 0.1% 0.55 85% 0.1% 0.0% 

6A 1.52 110% 0.1% 1.53 110% 0.2% 0.1% 

Total 1261.18 14% 14% 756.15 25% 25% 9.6% 

1.7.5. Particulate Matter Estimates 

¢ƘŜ ŜƳƛǎǎƛƻƴ ƛƴǾŜƴǘƻǊȅ ŦƻǊ taмл ŀƴŘ taнΦр ƛǎ ǎǳōƧŜŎǘ ǘƻ ƘƛƎƘ ǳƴŎŜǊǘŀƛƴǘȅΦ ¢Ƙƛǎ ǎǘŜƳǎ ŦǊƻƳ ōƻǘƘ 
ǳƴŎŜǊǘŀƛƴǝŜǎ ƛƴ ǘƘŜ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŀƴŘ ǘƘŜ ŀŎǝǾƛǘȅ ŘŀǘŀΦ CƻǊ Ƴŀƴȅ ǎƻǳǊŎŜ ŎŀǘŜƎƻǊƛŜǎΣ ŜƳƛǎǎƛƻƴǎ Řŀǘŀ 
ŀƴŘκƻǊ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŀǊŜ ŀǾŀƛƭŀōƭŜ ŦƻǊ ǘƻǘŀƭ ǇŀǊǝŎǳƭŀǘŜ ƳŀǧŜǊ ƻƴƭȅ ŀƴŘ ŜƳƛǎǎƛƻƴǎ ƻŦ taмл Ƴǳǎǘ ōŜ 
ŜǎǝƳŀǘŜŘ ōŀǎŜŘ ƻƴ ŀǎǎǳƳǇǝƻƴǎ ŀōƻǳǘ ǘƘŜ ǎƛȊŜ ŘƛǎǘǊƛōǳǝƻƴ ƻŦ ǇŀǊǝŎƭŜ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘŀǘ ǎƻǳǊŎŜΦ 
¢Ƙƛǎ ƭƛƳƛǘŀǝƻƴ ǊŜǎǳƭǘǎ ƛƴ ŜǾŜƴ ƘƛƎƘŜǊ ǳƴŎŜǊǘŀƛƴǘȅ ŦƻǊ taнΦр ŀƴŘ ŬƴŜǊ ǇŀǊǝŎǳƭŀǘŜ ƳŀǧŜǊ ŜƳƛǎǎƛƻƴǎ 
ŜǎǝƳŀǘŜǎΦ 

aŀƴȅ ǎƻǳǊŎŜǎ ƻŦ ǇŀǊǝŎǳƭŀǘŜ ƳŀǧŜǊ ŀǊŜ ŘƛũǳǎŜ ƻǊ ŦǳƎƛǝǾŜ ƛƴ ƴŀǘǳǊŜ ŜΦƎΦ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ŎƻƪŜ ƻǾŜƴǎΣ 
ƳŜǘŀƭ ǇǊƻŎŜǎǎƛƴƎΣ ƻǊ ǉǳŀǊǊƛŜǎΦ ¢ƘŜǎŜ ŜƳƛǎǎƛƻƴǎ ŀǊŜ ŘƛŶŎǳƭǘ ǘƻ ƳŜŀǎǳǊŜΣ ŀƴŘ ƛƴ ǎƻƳŜ ŎŀǎŜǎΣ ƛǘ ƛǎ ƭƛƪŜƭȅ 
ǘƘŀǘ ƴƻ ŜƴǝǊŜƭȅ ǎŀǝǎŦŀŎǘƻǊȅ ƳŜŀǎǳǊŜƳŜƴǘǎ ƘŀǾŜ ŜǾŜǊ ōŜŜƴ ƳŀŘŜΣ ǎƻ ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ŦƻǊ ǘƘŜǎŜ 
ŦǳƎƛǝǾŜ ǎƻǳǊŎŜǎ ŀǊŜ ǇŀǊǝŎǳƭŀǊƭȅ ǳƴŎŜǊǘŀƛƴΦ 

9Ƴƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ŦƻǊ ŎƻƳōǳǎǝƻƴ ƻŦ ŦǳŜƭǎ ŀǊŜ ƎŜƴŜǊŀƭƭȅ ŎƻƴǎƛŘŜǊŜŘ ƳƻǊŜ ǊŜƭƛŀōƭŜ ǘƘŀƴ ǘƘƻǎŜ ŦƻǊ 
ƛƴŘǳǎǘǊƛŀƭ ǇǊƻŎŜǎǎŜǎΣ ǉǳŀǊǊȅƛƴƎ ŀƴŘ ŎƻƴǎǘǊǳŎǝƻƴΦ aŀƴȅ ǇŀǊǘǎ ƻŦ ǘƘŜ ƛƴǾŜƴǘƻǊȅ ǿƻǳƭŘ ƴŜŜŘ ǘƻ ōŜ 
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ǎǳōǎǘŀƴǝŀƭƭȅ ƛƳǇǊƻǾŜŘ ōŜŦƻǊŜ ǘƘŜ ƻǾŜǊŀƭƭ ǳƴŎŜǊǘŀƛƴǘȅ ƛƴ ta ŎƻǳƭŘ ōŜ ǊŜŘǳŎŜŘ ǘƻ ǘƘŜ ƭŜǾŜƭǎ ǎŜŜƴ ŦƻǊ 
{hнΣ bh· ƻǊ ba±h/ǎΦ 

¢ŀōƭŜ мπмо !ǎǎŜǎǎƳŜƴǘ ƻŦ taмл ǳƴŎŜǊǘŀƛƴǘȅ 

NFR Code 

2005 2023 

Emissions 
(kt) 

Combined 
uncertainty 
for sector 

Combined 
uncertainty 
as % of total 

national 
emissions 

Emissions 
(kt) 

Combined 
uncertainty 
for sector 

Combined 
uncertainty 
as % of total 

national 
emissions 

Uncertainty 
introduced 

into the 
trend in total 

national 
emissions 

1A 91.06 12% 5.7% 45.21 29% 11% 6.5% 

1B 2.96 120% 1.8% 1.30 68% 0.8% 1.0% 

2A 52.52 70% 20% 34.52 77% 24% 4.4% 

2B 0.65 62% 0.2% 0.20 170% 0.3% 0.2% 

2C 6.51 110% 3.8% 3.20 97% 2.8% 0.8% 

2D 1.48 270% 2.2% 1.20 200% 2.1% 0.2% 

2G 3.43 280% 5.2% 1.22 240% 2.6% 1.6% 

2H 1.87 490% 5.0% 1.33 500% 5.8% 0.5% 

2I 1.17 140% 0.9% 1.01 140% 1.3% 0.4% 

3B 9.12 230% 11% 8.53 230% 18% 4.6% 

3D 6.33 290% 9.9% 6.62 290% 17% 5.1% 

5A 0.02 62% 0.0% 0.01 62% 0.0% 0.0% 

5C 5.57 89% 2.7% 6.21 90% 4.9% 3.2% 

5E 2.81 290% 4.3% 1.92 370% 6.3% 1.6% 

6A 0.04 1200% 0.3% 0.04 1200% 0.5% 0.1% 

Total 185.55 27% 27% 112.52 38% 38% 11% 
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¢ŀōƭŜ мπмп !ǎǎŜǎǎƳŜƴǘ ƻŦ taнΦр ǳƴŎŜǊǘŀƛƴǘȅ 

NFR Code 

2005 2023 

Emissions 
(kt) 

Combined 
uncertainty 
for sector 

Combined 
uncertainty 
as % of total 

national 
emissions 

Emissions 
(kt) 

Combined 
uncertainty 
for sector 

Combined 
uncertainty 
as % of total 

national 
emissions 

Uncertainty 
introduced 

into the 
trend in total 

national 
emissions 

1A 75.76 13% 9.6% 35.18 33% 21% 9.8% 

1B 2.05 160% 3.1% 1.22 260% 5.6% 1.4% 

2A 7.72 100% 7.5% 4.48 120% 9.3% 1.2% 

2B 0.45 67% 0.3% 0.13 180% 0.4% 0.2% 

2C 3.91 130% 4.9% 1.93 120% 4.1% 0.9% 

2D 0.51 230% 1.1% 0.43 170% 1.3% 0.2% 

2G 2.49 200% 4.8% 0.94 160% 2.7% 1.2% 

2H 0.57 480% 2.6% 0.40 500% 3.5% 0.5% 

2I 0.93 250% 2.2% 0.81 250% 3.6% 0.9% 

3B 2.20 220% 4.5% 1.98 220% 7.6% 2.0% 

3D 0.68 290% 1.9% 0.71 290% 3.7% 1.0% 

5A 0.00 62% 0.0% 0.00 62% 0.0% 0.0% 

5C 5.21 90% 4.5% 5.87 91% 9.6% 5.5% 

5E 2.61 290% 7.1% 1.78 370% 12% 3.0% 

6A 0.03 1200% 0.3% 0.03 1200% 0.6% 0.2% 

Total 105.12 18% 18% 55.88 30% 30% 12% 

1.7.6. Sulphur Dioxide 

{ǳƭǇƘǳǊ ŘƛƻȄƛŘŜ ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ŀǊŜ ǊŜƭŀǘŜŘ ƭŀǊƎŜƭȅ ǘƻ ǘƘŜ ƭŜǾŜƭ ƻŦ ǎǳƭǇƘǳǊ ƛƴ ǎƻƭƛŘ ŀƴŘ ƭƛǉǳƛŘ ŦǳŜƭǎΦ 
IŜƴŎŜΣ ǘƘŜ ƛƴǾŜƴǘƻǊȅΣ ǿƘƛŎƘ ƛǎ ōŀǎŜŘ ǳǇƻƴ ŎƻƳǇǊŜƘŜƴǎƛǾŜ ŀƴŀƭȅǎƛǎ ƻŦ ¦Y ǇǊƻŘǳŎŜŘ Ŏƻŀƭǎ ŀƴŘ ŦǳŜƭ ƻƛƭǎ 
ŎƻƴǎǳƳŜŘ ōȅ ǇƻǿŜǊ ǎǘŀǝƻƴǎ ŀƴŘ ǘƘŜ ŀƎǊƛŎǳƭǘǳǊŜΣ ƛƴŘǳǎǘǊȅ ŀƴŘ ŘƻƳŜǎǝŎ ǎŜŎǘƻǊǎΣ Ŏƻƴǘŀƛƴǎ ŀŎŎǳǊŀǘŜ 
ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ŦƻǊ ǘƘŜ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ ǎƻǳǊŎŜǎΦ  

Lǘ ǎƘƻǳƭŘ ōŜ ƴƻǘŜŘΣ ǘƘŀǘ ǘƘŜ ǳƴŎŜǊǘŀƛƴǘȅ ƛƴ ŜƳƛǎǎƛƻƴǎ ŦƻǊ ǘƘŜ Ƴƻǎǘ ǊŜŎŜƴǘ ȅŜŀǊ ƛǎ ƳǳŎƘ ƘƛƎƘŜǊ ǘƘŀƴ ǘƘŜ 
ǳƴŎŜǊǘŀƛƴǘȅ ƛƴ нллр ŜƳƛǎǎƛƻƴǎΦ .ŜǘǿŜŜƴ ǘƘŜǎŜ ȅŜŀǊǎΣ ǊŜƎǳƭŀǝƻƴǎ ƘŀǾŜ ōŜŜƴ ǝƎƘǘŜƴŜŘ ǘƻ ŎƻƴǘǊƻƭ ǘƘŜ 
ǎǳƭǇƘǳǊ ŎƻƴǘŜƴǘ ƻŦ ǾŀǊƛƻǳǎ ŦǳŜƭǎ ŀƴŘ ƛǘ Ƙŀǎ ōŜŎƻƳŜ ŀ ǊŜǉǳƛǊŜƳŜƴǘ ŦƻǊ {hн ŜƳƛǎǎƛƻƴǎ ǘƻ ōŜ ǊŜǇƻǊǘŜŘ ōȅ 
ƭŀǊƎŜ ŜƳƛǧŜǊǎ ǿƛǘƘ ƘƛƎƘ ŎƻƴŬŘŜƴŎŜ ŜƳƛǎǎƛƻƴǎ ŜǎǝƳŀǘŜǎ ǎǳŎƘ ŀǎ ǇƻǿŜǊ ǎǘŀǝƻƴǎΣ ǊŜŬƴŜǊƛŜǎ ŀƴŘ 
ǎǘŜŜƭǿƻǊƪǎΦ !ǎ ŀ ǊŜǎǳƭǘΣ ǘƘŜ ŎƻƴǘǊƛōǳǝƻƴ ƻŦ ǘƘƻǎŜ ŦǳŜƭǎ ŀƴŘ ǎŜŎǘƻǊǎ ǘƻ ǘƘŜ ƴŀǝƻƴŀƭ ǘƻǘŀƭ Ƙŀǎ ǊŜŘǳŎŜŘΦ 
CǳǊǘƘŜǊΣ ǘƘŜ ǇǊƻǇƻǊǝƻƴ ƻŦ Ŏƻŀƭ ǳǎŜŘ ǘƘŀǘ ƛǎ ¦Y ǇǊƻŘǳŎŜŘ ƛǎ ƳǳŎƘ ǎƳŀƭƭŜǊΣ ŀǎ ǎǳŎƘ ŀ ƎǊŜŀǘŜǊ ǇǊƻǇƻǊǝƻƴ 
ƻŦ ǘƘŜ ŜǎǝƳŀǘŜ ŦƻǊ ŎŜǊǘŀƛƴ ǎŜŎǘƻǊǎ ƛǎ ōŀǎŜŘ ƻƴ ŘŜŦŀǳƭǘ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎΦ ¢ƘŜ ǊŜǎǳƭǘ ƛǎ ǘƘŀǘ ŦǳŜƭǎ ōǳǊƴǘ 
ōȅ ǎŜŎǘƻǊǎ ŦƻǊ ǿƘƛŎƘ ǘƘŜǊŜ ŀǊŜ ƭŜǎǎ ǊŜƎǳƭŀǝƻƴ ŀƴŘ ƭŜǎǎ Řŀǘŀ όŜΦƎΦ ǇŜǘǊƻƭŜǳƳ ŎƻƪŜ ŀƴŘ Ŏƻŀƭ ǳǎŜŘ ŀǎ ŀ 
ŘƻƳŜǎǝŎ ŦǳŜƭ ƴƻǿ ŘƻƳƛƴŀǘŜ ǘƘŜ ŜǎǝƳŀǘŜ ƻŦ ǘƻǘŀƭ ǎǳƭǇƘǳǊ ŜƳƛǎǎƛƻƴǎύ ŀƴŘΣ ŀǎ ǘƘŜǎŜ ǎƻǳǊŎŜǎ ƘŀǾŜ ŀ 
ƳǳŎƘ ƘƛƎƘŜǊ ǳƴŎŜǊǘŀƛƴǘȅΣ ǘƘŜȅ ŘǊƛǾŜ ǳǇ ǘƘŜ ƻǾŜǊŀƭƭ ǳƴŎŜǊǘŀƛƴǘȅ ǿƘŜƴ ŜȄǇǊŜǎǎŜŘ ŀǎ ŀ ǇŜǊŎŜƴǘŀƎŜΦ 
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¢ŀōƭŜ мπмр !ǎǎŜǎǎƳŜƴǘ ƻŦ {ǳƭǇƘǳǊ 5ƛƻȄƛŘŜ ǳƴŎŜǊǘŀƛƴǘȅ 

NFR Code 

2005 2023 

Emissions 
(kt) 

Combined 
uncertainty 
for sector 

Combined 
uncertainty 
as % of total 

national 
emissions 

Emissions 
(kt) 

Combined 
uncertainty 
for sector 

Combined 
uncertainty 
as % of total 

national 
emissions 

Uncertainty 
introduced 

into the 
trend in total 

national 
emissions 

1A 717.14 6.1% 5.7% 80.37 14% 12% 1.3% 

1B 9.18 20% 0.2% 6.93 24% 1.8% 0.2% 

2A 17.17 14% 0.3% 4.49 14% 0.7% 0.1% 

2B 7.38 23% 0.2% 0.37 34% 0.1% 0.0% 

2C 7.51 12% 0.1% 1.59 26% 0.4% 0.0% 

2G 0.81 71% 0.1% 0.80 72% 0.6% 0.1% 

2H 0.06 97% 0.0% N/A N/A N/A 0.0% 

5C 0.88 110% 0.1% 0.53 160% 0.9% 0.1% 

Total 760.14 5.8% 5.8% 95.08 12% 12% 1.3% 

bκ! ǳǎŜŘ ǿƘŜǊŜ ŜƳƛǎǎƛƻƴǎ ŀǊŜ л 

1.7.7. Heavy Metals 

.Ŝƭƻǿ ƛǎ ǘƘŜ ǎŜŎǘƻǊŀƭ ǳƴŎŜǊǘŀƛƴǘȅ ŀǎǎŜǎǎƳŜƴǘ ŦƻǊ ƭŜŀŘΦ aŀƴȅ ƻŦ ǘƘŜ ƻǘƘŜǊ ƘŜŀǾȅ ƳŜǘŀƭǎ ŀǊŜ ŜȄǇŜŎǘŜŘ 
ǘƻ ƘŀǾŜ ǳƴŎŜǊǘŀƛƴǝŜǎ ƻŦ ǎƛƳƛƭŀǊ ƻǊŘŜǊ ƻŦ ƳŀƎƴƛǘǳŘŜΣ ŀƴŘ ǎƻƳŜ ƻŦ ǘƘŜ ǎŀƳŜ ǊŜƭŀǝǾŜ ǳƴŎŜǊǘŀƛƴǝŜǎ 
ōŜǘǿŜŜƴ ǎŜŎǘƻǊǎΦ aƻǎǘ ƻŦ ǘƘŜ ƳŜǘŀƭ ŜƳƛǎǎƛƻƴǎ ŜǎǝƳŀǘŜǎ ŀǊŜ ōŀǎŜŘ ƻƴ ǎƛƳƛƭŀǊ Řŀǘŀ ŀƴŘ ƳŜǘƘƻŘƻƭƻƎƛŜǎΣ 
ŀƴŘ ǘƘŜȅ ŀƭƭ ǎƘŀǊŜ ŎŜǊǘŀƛƴ ƛƳǇƻǊǘŀƴǘ ŜƳƛǎǎƛƻƴ ǎƻǳǊŎŜǎ ǎǳŎƘ ŀǎ ǘƘŜ ŎƻƳōǳǎǝƻƴ ƻŦ Ŏƻŀƭ ŀƴŘ ƻƛƭǎΣ ŀƴŘ 
ƳŜǘŀƭ ǇǊƻŘǳŎǝƻƴ ǇǊƻŎŜǎǎŜǎΦ IƻǿŜǾŜǊΣ ǎƻƳŜ ƳŜǘŀƭǎ ƘŀǾŜ ǎǇŜŎƛŬŎ ǎƻǳǊŎŜǎ ǿƘŜǊŜ ŜƳƛǎǎƛƻƴǎ ŀǊŜ 
ǇŀǊǝŎǳƭŀǊƭȅ ƘƛƎƘ ŜΦƎΦ ƳŜǊŎǳǊȅ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ŎǊŜƳŀǘƻǊƛŀΣ ƻǊ ǎŜƭŜƴƛǳƳ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ƎƭŀǎǎƳŀƪƛƴƎΦ 
¢ƘŜǎŜ ǳƴƛǉǳŜ ŦŜŀǘǳǊŜǎ ƻŦ ŜŀŎƘ ƳŜǘŀƭ ƛƴǾŜƴǘƻǊȅ ƳŜŀƴǎ ǘƘŀǘ ǘƘŜ ǳƴŎŜǊǘŀƛƴǘȅ ƛƴ ǘƘŜ ƭŜŀŘ ƛƴǾŜƴǘƻǊȅ ƛǎ ƻƴƭȅ 
ƛƴŘƛŎŀǝǾŜ ŀƴŘ ƴƻǘ ŀƴ ŎƻƳǇǊŜƘŜƴǎƛǾŜ ǊŜƅŜŎǝƻƴ ƻŦ ǳƴŎŜǊǘŀƛƴǝŜǎ ŦƻǊ ƻǘƘŜǊ ƘŜŀǾȅ ƳŜǘŀƭǎΦ 

¢ŀōƭŜ мπмс !ǎǎŜǎǎƳŜƴǘ ƻŦ ƭŜŀŘ ǳƴŎŜǊǘŀƛƴǘȅ 

NFR Code 

2005 2023 

Emissions 
(t) 

Combined 
uncertainty 
for sector 

Combined 
uncertainty 
as % of total 

national 
emissions 

Emissions 
(t) 

Combined 
uncertainty 
for sector 

Combined 
uncertainty 
as % of total 

national 
emissions 

Uncertainty 
introduced 

into the trend 
in total 
national 

emissions 

1A 121.86 79% 46% 76.81 110% 66% 17% 

1B 2.32 100% 1.2% 0.42 120% 0.4% 0.6% 

2A 0.67 71% 0.2% 0.19 95% 0.1% 0.1% 

2B 13.85 52% 3.5% 2.01 56% 0.9% 2.6% 

2C 53.03 100% 26% 39.62 110% 34% 9.3% 

2G 15.36 180% 13% 4.57 180% 6.6% 4.1% 

2I 2.54 90% 1.1% 2.74 90% 2.0% 1.0% 

5C 0.28 66% 0.1% 0.16 69% 0.1% 0.0% 

Total 209.91 54% 54% 126.54 75% 75% 20% 
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1.7.8. Persistent Organic Pollutants 

LƴǾŜƴǘƻǊƛŜǎ ŦƻǊ ǇŜǊǎƛǎǘŜƴǘ ƻǊƎŀƴƛŎ Ǉƻƭƭǳǘŀƴǘǎ όthtǎύ ŀǊŜ ƳƻǊŜ ǳƴŎŜǊǘŀƛƴ ǘƘŀƴ ǘƘƻǎŜ ŦƻǊ ƎŀǎŜƻǳǎ 
ǇƻƭƭǳǘŀƴǘǎΣ ǇŀǊǝŎǳƭŀǘŜ ƳŀǧŜǊΣ ŀƴŘ ƘŜŀǾȅ ƳŜǘŀƭǎΦ ¢Ƙƛǎ ƛǎ ƭŀǊƎŜƭȅ ŘǳŜ ǘƻ ŀ ƭƛƳƛǘŜŘ ƴǳƳōŜǊ ƻŦ ŜƳƛǎǎƛƻƴ 
ŦŀŎǘƻǊ ƳŜŀǎǳǊŜƳŜƴǘǎ ƻƴ ǿƘƛŎƘ ǘƻ ōŀǎŜ ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ŀƴŘ ǘƘŜ ŎƻƳǇƭŜȄƛǘȅ ƻŦ ŘŜŀƭƛƴƎ ǿƛǘƘ thtǎ 
ŀǎ ŦŀƳƛƭƛŜǎ ƻŦ ŎƻƴƎŜƴŜǊǎ όt/55κt/5CǎΣ t/.ǎΣ t!IǎύΦ ¢ƘŜ ƛǎǎǳŜ ƛǎ ŦǳǊǘƘŜǊ ŜȄŀŎŜǊōŀǘŜŘ ōȅ ŀ ƭŀŎƪ ƻŦ ƎƻƻŘ 
ǉǳŀƭƛǘȅ ŀŎǝǾƛǘȅ Řŀǘŀ ŦƻǊ ǎƻƳŜ ƛƳǇƻǊǘŀƴǘ ǎƻǳǊŎŜǎΣ ŦƻǊ ŜȄŀƳǇƭŜ ŀǊƻǳƴŘ ōƻƴŬǊŜ ƴƛƎƘǘ ŀƴŘ ǊŜǎƛŘŜƴǝŀƭ 
ƻǳǘŘƻƻǊ ōǳǊƴƛƴƎ ƻŦ ǿƻƻŘΦ  

.Ŝƭƻǿ ƛǎ ǘƘŜ ŘŜǘŀƛƭŜŘ ŀǎǎŜǎǎƳŜƴǘ ŦƻǊ ōŜƴȊƻώŀϐǇȅǊŜƴŜΦ Lƴ ƎŜƴŜǊŀƭΣ ƛǘ ƛǎ ŜȄǇŜŎǘŜŘ ǘƘŀǘ ǘƘŜ ƻǘƘŜǊ ǇƻƭȅŎȅŎƭƛŎ 
ŀǊƻƳŀǝŎ ƘȅŘǊƻŎŀǊōƻƴ όt!Iύ ŜƳƛǎǎƛƻƴǎ ŜǎǝƳŀǘŜǎ ǿƻǳƭŘ ōŜ ŀǘ ƭŜŀǎǘ ŀǎ ǳƴŎŜǊǘŀƛƴ ŀƴŘΣ ƛƴ ǎƻƳŜ ŎŀǎŜǎΣ 
ƳǳŎƘ ƳƻǊŜ ǳƴŎŜǊǘŀƛƴΦ .ŜƴȊƻώŀϐǇȅǊŜƴŜ ǳƴŎŜǊǘŀƛƴǘȅ ŜǎǝƳŀǘŜǎ ŀǊŜ ƴƻǘ ƛƴŘƛŎŀǝǾŜ ƻŦ ǳƴŎŜǊǘŀƛƴǝŜǎ ƛƴ 
t/55κt/5C ŜƳƛǎǎƛƻƴǎΦ 

¢ŀōƭŜ мπмт !ǎǎŜǎǎƳŜƴǘ ƻŦ .ŜƴȊƻώŀϐǇȅǊŜƴŜ ǳƴŎŜǊǘŀƛƴǘȅ 

NFR Code 

2005 2023 

Emissions 
(kg) 

Combined 
uncertainty 
for sector 

Combined 
uncertainty 
as % of total 

national 
emissions 

Emissions 
(kg) 

Combined 
uncertainty 
for sector 

Combined 
uncertainty 
as % of total 

national 
emissions 

Uncertainty 
introduced 

into the 
trend in total 

national 
emissions 

1A 3521.18 40% 28% 4779.88 110% 100% 100% 

1B 77.80 90% 1.4% 33.58 90% 0.6% 0.9% 

2B 17.89 92% 0.3% 10.89 100% 0.2% 0.2% 

2C 162.23 150% 4.9% 33.22 300% 1.9% 3.3% 

2D 10.53 130% 0.3% 8.49 130% 0.2% 0.1% 

2G 6.07 130% 0.2% 2.63 130% 0.1% 0.1% 

2I 15.42 140% 0.4% 10.51 140% 0.3% 0.2% 

5C 896.81 410% 73% 231.45 240% 10% 74% 

5E 338.91 330% 22% 251.56 410% 19% 7.0% 

Total 5046.84 82% 82% 5362.20 100% 100% 130% 

1.8. Notation Keys in the UK Inventories 

Lƴ ǘƘŜ ŎƻƳǇƛƭŀǝƻƴ ŀƴŘ ǊŜǇƻǊǝƴƎ ƻŦ ƛƴǾŜƴǘƻǊƛŜǎΣ ƛǘ ƛǎ ƴƻǘ ŀƭǿŀȅǎ ǇƻǎǎƛōƭŜ ǘƻ ǊŜǇƻǊǘ ŜƳƛǎǎƛƻƴǎ ŦƻǊ ŀƭƭ 
Ǉƻƭƭǳǘŀƴǘǎ ŦƻǊ ŀƭƭ ǎƻǳǊŎŜǎ ŀƴŘ ŀǘ ǘƘŜ ƭŜǾŜƭ ƻŦ ǊŜǎƻƭǳǝƻƴ ŘŜŬƴŜŘ ƛƴ ǘƘŜ ƛƴǾŜƴǘƻǊȅ ƎǳƛŘŀƴŎŜ ŀƴŘ ǊŜǇƻǊǝƴƎ 
ǘŜƳǇƭŀǘŜǎΦ ¢Ƙƛǎ Ƴŀȅ ōŜ ŦƻǊ ŀ ǊŀƴƎŜ ƻŦ ǊŜŀǎƻƴǎΣ ōǳǘ ƛǎ ǘȅǇƛŎŀƭƭȅ ŘǳŜ ǘƻ ƛƴǎǳŶŎƛŜƴǘ ƛƴǇǳǘ ŘŀǘŀΣ ƻǊ 
ƛƴǎǳŶŎƛŜƴǘ ǎƻǳǊŎŜπǎǇŜŎƛŬŎ ŘŜǘŀƛƭ ƛƴ ǘƘŜ ƛƴǇǳǘ ŘŀǘŀΦ Lƴ ǘƘŜǎŜ ƛƴǎǘŀƴŎŜǎΣ ŎƻƳƳƻƴ ǿƛǘƘ ƻǘƘŜǊ ǊŜǇƻǊǝƴƎ 
ǇŀǊǝŜǎΣ ǘƘŜ ¦Y ŀǇǇƭƛŜǎ ƛƴǾŜƴǘƻǊȅ ƎƻƻŘ ǇǊŀŎǝŎŜ ŀƴŘ ǳǎŜǎ ŀǇǇǊƻǇǊƛŀǘŜ ƴƻǘŀǝƻƴ ƪŜȅǎΣ ƛƴ ƻǊŘŜǊ ǘƻ ŜƴǎǳǊŜ 
ǘƘŀǘ ǘƘŜ b!9L ǎǳōƳƛǎǎƛƻƴǎ ŀǊŜ ǘǊŀƴǎǇŀǊŜƴǘ ŀƴŘ ŎƻƳǇŀǊŀōƭŜ ǘƻ ǘƘƻǎŜ ƻŦ ƻǘƘŜǊ ŎƻǳƴǘǊƛŜǎΣ ŀƴŘ ǘƻ ŦŀŎƛƭƛǘŀǘŜ 
ŀƴ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ŎƻƳǇƭŜǘŜƴŜǎǎ ƻŦ ¦Y ƛƴǾŜƴǘƻǊƛŜǎΦ 

¢ƘŜ ǘǿƻ Ƴŀƛƴ ǳǎŜǎ ƻŦ bƻǘŀǝƻƴ YŜȅǎ ƛƴ ǘƘŜ b!9L ǎǳōƳƛǎǎƛƻƴǎ ŀǊŜΥ 

ω b9 όΨbƻǘ 9ǎǝƳŀǘŜŘΩύΥ ǿƘŜǊŜ ǘƘŜǊŜ ŀǊŜ ƳŜǘƘƻŘƻƭƻƎƛŎŀƭ ƻǊ Řŀǘŀ ƎŀǇǎ ƛƴ Ǉƻƭƭǳǘŀƴǘ ƛƴǾŜƴǘƻǊƛŜǎΤ 

ω L9 όΨLƴŎƭǳŘŜŘ 9ƭǎŜǿƘŜǊŜΩύΥ ǿƘŜǊŜ ŜƳƛǎǎƛƻƴǎ ŀǊŜ ŜǎǝƳŀǘŜŘ ōǳǘ ŀǊŜ ƴƻǘ ǊŜǇƻǊǘŜŘ ǿƛǘƘƛƴ ǘƘŜ 
ŜȄǇŜŎǘŜŘ ǎƻǳǊŎŜ ŎŀǘŜƎƻǊȅ ōǳǘ ŀǊŜ ƛƴŎƭǳŘŜŘ ƛƴ ƻǘƘŜǊ ǎƻǳǊŎŜ ŜǎǝƳŀǘŜǎΦ  

¢ƘŜ ǳǎŜ ƻŦ ǘƘŜǎŜ ƴƻǘŀǝƻƴ ƪŜȅǎ ƛƴ ǘƘŜ b!9L ƛǎ ǎǳƳƳŀǊƛǎŜŘ ƛƴ ǘƘŜ ǎŜŎǝƻƴǎ ōŜƭƻǿΦ  
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1.8.1. Not Estimated 

9Ƴƛǎǎƛƻƴǎ ƻŦ ǎƻǳǊŎŜǎ ǘƘŀǘ ŀǊŜ ƴƻǘ ŜǎǝƳŀǘŜŘ ƛƴ ǘƘŜ b!9L ŀǊŜ ǊŜǇƻǊǘŜŘ ŀǎ b9 ŀƴŘ ŀǊŜ ƭƛǎǘŜŘ ƛƴ ¢ŀōƭŜ 

мπмуΦ 

¢ŀōƭŜ мπму tƻƭƭǳǘŀƴǘ 9Ƴƛǎǎƛƻƴǎ wŜǇƻǊǘŜŘ b9 ƛƴ ǘƘŜ b!9L 

 

1.8.2. Included Elsewhere 

9Ƴƛǎǎƛƻƴǎ ƻŦ ǎƻǳǊŎŜǎ ǘƘŀǘ ŀǊŜ ǳƴǎǇŜŎƛŬŜŘ ǿƛǘƘƛƴ ǘƘŜ bCw ŎƻŘŜ ŘƛǎŀƎƎǊŜƎŀǝƻƴ ŦƻǊ ŀ ǎǇŜŎƛŬŎ ǎŜŎǘƻǊ ŀǊŜ 
ǊŜǇƻǊǘŜŘ ŀǎ L9Φ ¢ŀōƭŜ мπмф ƭƛǎǘǎ ŀƭƭ ǎƻǳǊŎŜǎ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜǎŜ ŎŀǘŜƎƻǊƛŜǎΦ  

NFR code  Substance(s) Further details 

1A2a to 1A2b NH3 

Operator estimates of ammonia emissions from industrial fuel 
combustion are not reported routinely in the UK, and no other 

reliable UK-specific data exists. Further, there are no default EFs in the 
latest EMEP/EEA Guidebook for the coal, oil or gas used in these 

source categories; hence the UK does not estimate ammonia 
emissions for these fuels in the NAEI. 

1A3aii(i) NH3 

Aviation spirit (or also referred to as aviation gasoline) is used for civil 

aviation in the UK. However, NH3 emissions are not estimated for this 

source as there are no EFs available in the latest EMEP/EEA 
Guidebook; the guidebook states that ammonia emissions are 'NE' for 

this source. 

2C5 BC 
The latest EMEP/EEA Guidebook does not have an EF for Black Carbon 

for this source.  

2C7c BC 
The latest EMEP/EEA Guidebook does not have an EF for Black Carbon 

for this source. 

2C7d Metals 

Emissions from the storage, handling and transport of metal products 
are not routinely reported separately by UK operators to 

environmental regulators. In the latest EMEP/EEA Guidebook, only EFs 

for particulate matter, PM10 and PM2.5 are presented, with all other 

Ǉƻƭƭǳǘŀƴǘǎ ǎǘŀǘŜǎ ŀǎ Ψb9Ω ŦƻǊ ǘƘƛǎ ǎƻǳǊŎŜΦ 

2D3c NMVOC 
Emissions from asphalt roofing are NE, as there are no activity data 

available in the UK. We note that activity is not widespread in the UK 
and hence this is expected to be a very minor source in the UK. 

2D3g PAHs 
Oxidised bitumen is produced at two sites that do not report PAH 

emissions. Hence it is assumed that emissions are negligible. 

3F All 

Emissions from field burning of agricultural residues are reported as 
Ψb9Ω ŦǊƻƳ мффп ƻƴǿŀǊŘǎ ŀǎ 9¦ ƭŜƎƛǎƭŀǘƛƻƴ ƭŜŘ ǘƻ ǿƛŘŜǎǇǊŜŀŘ ōŀƴǎ ƻŦ 

this practice. In the UK it is illegal to burn cereal straw and stubble and 
the residues of oilseed rape, peas and beans in the field, unless:  

ω Lǘ ƛǎ ŦƻǊ ŜŘǳŎŀǘƛƻƴ ƻǊ ǊŜǎŜŀǊŎƘ ǇǳǊǇƻǎŜǎ  
ω Lǘ ƛǎ ƛƴ ŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ ŀ ƴƻǘƛŎŜ ǎŜǊǾŜŘ ǳƴŘŜǊ ǘƘŜ tƭŀƴǘ IŜŀƭǘƘ 

(Great Britain) Order 1993 (e.g. to eliminate pests)  
ω Lǘ ƛǎ ǘƻ ŘƛǎǇƻǎŜ ƻŦ ōǊƻƪŜƴ ōŀƭŜǎ ŀƴŘ ǘƘŜ ǊŜƳŀƛƴǎ ƻŦ ǎǘǊŀǿ ǎǘŀŎƪǎΦ  

The burning of linseed residues is exempted from the ban, but there 
are no EFs for burning of linseed residues in the latest EMEP/EEA 
Guidebook, and no UK activity data are available. It is assumed 

therefore that only very small amounts of residues are burned in the 
UK, that emissions are a minor source; it may be considered that 

'relevant emissions are considered never to occur'. 
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¢ŀōƭŜ мπмф tƻƭƭǳǘŀƴǘ 9Ƴƛǎǎƛƻƴǎ wŜǇƻǊǘŜŘ ΨL9Ω ƛƴ ǘƘŜ b!9L 

bCw {ǳōǎǘŀƴŎŜόǎύ LƴŎƭǳŘŜŘ ƛƴ 
bCw 

CǳǊǘƘŜǊ 5Ŝǘŀƛƭǎ 

м!мō bIо м.нŀƛǾ 

9Ƴƛǎǎƛƻƴǎ ƻŦ ŀƳƳƻƴƛŀ ŦǊƻƳ ¦Y ǊŜŬƴŜǊƛŜǎ ŀǊŜ 
ǊŜǇƻǊǘŜŘ ƛƴ м.нŀƛǾΦ 9ǎǝƳŀǘŜǎ ŀǊŜ ōŀǎŜŘ ƻƴ ǘƻǘŀƭ 
ǎƛǘŜ ŜƳƛǎǎƛƻƴǎ ŀǎ ǊŜǇƻǊǘŜŘ ōȅ ǎƛǘŜ ƻǇŜǊŀǘƻǊǎ ǘƻ ǘƘŜ 
¦Y ǊŜƎǳƭŀǘƻǊǎΣ ǿƘƛŎƘ ƛƴŎƭǳŘŜ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ŦǳŜƭ 
ŎƻƳōǳǎǝƻƴΣ ŦǳƎƛǝǾŜǎ ŀƴŘ ǇǊƻŎŜǎǎ ǎƻǳǊŎŜǎΦ 

hǇŜǊŀǘƻǊǎ ǊŜǇƻǊǘ ƻƴŜ ŜƳƛǎǎƛƻƴ ǾŀƭǳŜ ŦƻǊ ŀƭƭ ǎƻǳǊŎŜǎ 
ƻƴ ǎƛǘŜ ŀƴŘ ǘƘŜǊŜŦƻǊŜ ŀƭƭ ŜƳƛǎǎƛƻƴǎ ŀǊŜ ǊŜǇƻǊǘŜŘ ƛƴ 

м.нŀƛǾΦ 

м!мŎ bIо м.мō 

!ƳƳƻƴƛŀ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ŎƻƪŜ ƻǾŜƴǎ ŀǊŜ ǊŜǇƻǊǘŜŘ 
ƛƴ м.мō ǎƛƴŎŜ ǘƘŜǎŜ ŀǊŜ ōŀǎŜŘ ƻƴ ǘƻǘŀƭ ǎƛǘŜ 

ŜƳƛǎǎƛƻƴǎ ŀǎ ǊŜǇƻǊǘŜŘ ōȅ ǎƛǘŜ ƻǇŜǊŀǘƻǊǎ ǘƻ ǘƘŜ ¦Y 
ǊŜƎǳƭŀǘƻǊǎΦ ¢ƘŜǎŜ ǎƛǘŜ ŜƳƛǎǎƛƻƴǎ ǿƛƭƭ ƛƴŎƭǳŘŜ 

ŎƻƳōǳǎǝƻƴπǊŜƭŀǘŜŘ ŀǎ ǿŜƭƭ ŀǎ ŦǳƎƛǝǾŜ ŀƴŘ ǇǊƻŎŜǎǎπ
ǊŜƭŀǘŜŘ ŜƳƛǎǎƛƻƴǎΣ ƘƻǿŜǾŜǊΣ ƴƻ ǎǇƭƛǘ ƛǎ ǇǊƻǾƛŘŜŘ ŀƴŘ 

ǘƘǳǎ ŀƭƭ ŜƳƛǎǎƛƻƴǎ ŀǊŜ ǊŜǇƻǊǘŜŘ ƛƴ м.мōΦ 

м!оŜƛ !ƭƭ м!мŎƛƛƛ 

²ƛǘƘƛƴ ǘƘŜ ¦Y ŜƴŜǊƎȅ ōŀƭŀƴŎŜ ǘƘŜ ŦǳŜƭ ǳǎŜ ŀǘ Ǝŀǎ 
ŎƻƳǇǊŜǎǎƻǊǎ ƻƴ ǘƘŜ Ǝŀǎ ǎǳǇǇƭȅ ƴŜǘǿƻǊƪ ŀǊŜ 
ƛƴŎƭǳŘŜŘ ƛƴ ϦhǘƘŜǊ 9ƴŜǊƎȅ LƴŘǳǎǘǊȅϦ ǿƘƛŎƘ ŀƭǎƻ 
ŎƻǾŜǊǎ ŀ ǊŀƴƎŜ ƻŦ ƻǘƘŜǊ ŜƴŜǊƎȅ ǳǎŜǊǎ όŜΦƎΦ ƴǳŎƭŜŀǊ 
ǇƻǿŜǊ ǎǘŀǝƻƴǎ ǳǎŜ ƻŦ ǎǳǇǇƻǊǘ ŦǳŜƭǎΣ ŎƻƭƭƛŜǊȅ ǳǎŜ ƻŦ 
ŦǳŜƭǎ ŜǘŎΦύΦ 5ŀǘŀ ŀǊŜ ƴƻǘ ŀǾŀƛƭŀōƭŜ ǎǇŜŎƛŬŎ ǘƻ ŦǳŜƭ 
ǳǎŜ ƛƴ ǇƛǇŜƭƛƴŜǎΣ ƘŜƴŎŜ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ м!оŜƛ ŀǊŜ 

ƛƴŎƭǳŘŜŘ ƛƴ м!мŎƛƛƛΦ 

м!рŀ {hн м!пŀƛ 

CǳŜƭ ǳǎŜ ŦƻǊ ǎǘŀǝƻƴŀǊȅ ŎƻƳōǳǎǝƻƴ ŦƻǊ ƳƛƭƛǘŀǊȅ 
ǇǳǊǇƻǎŜǎ ƛǎ ƴƻǘ ǊŜǇƻǊǘŜŘ ǎŜǇŀǊŀǘŜƭȅ ƛƴ ǘƘŜ ¦Y 

ŜƴŜǊƎȅ ǎǘŀǝǎǝŎǎ ŀƴŘ ƘŜƴŎŜ ŜƳƛǎǎƛƻƴǎ ŀǊŜ ƛƴŎƭǳŘŜŘ 
ǳƴŘŜǊ м!пŀƛ ό/ƻƳƳŜǊŎƛŀƭκƛƴǎǝǘǳǝƻƴŀƭΥ {ǘŀǝƻƴŀǊȅύΦ 
м!рŀ ƛǎ ǳǎŜŘ ǘƻ ǊŜǇƻǊǘ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ƻǳǘŘƻƻǊ 
ŘƻƳŜǎǝŎ ŎƻƳōǳǎǝƻƴΣ ƘŜƴŎŜ ŀƭƭ ǎǘŀǝƻƴŀǊȅ ƳƛƭƛǘŀǊȅ 

ŀŎǝǾƛǝŜǎ ŀǊŜ ǊŜǇƻǊǘŜŘ ƛƴ bCw м!пŀƛΦ 

м.мŎ !ƭƭ м.мō 

м.мŎ ƛǎ ŎƛǘŜŘ ƛƴ ǘƘŜ ƎǳƛŘŀƴŎŜ ŀǎ ŀ άŎŀǘŎƘ ŀƭƭέ 
ŎŀǘŜƎƻǊȅ ŦƻǊ ŀƴȅǘƘƛƴƎ ǘƘŀǘ ŘƻŜǎ ƴƻǘ Ŭǘ ƛƴǘƻ ƻǘƘŜǊ 
ǇŀǊǘǎ ƻŦ м.Σ ŀƴŘ ƛǘ ƛǎ ƻƴƭȅ ǘƻ ōŜ ǳǎŜŘ ŀǎ ŀ ƭŀǎǘ ǊŜǎƻǊǘΦ 
¢ƘŜ ¦Y ƛƴŎƭǳŘŜǎ ŀƭƭ ŦǳƎƛǝǾŜ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǎƻƭƛŘ 
ŦǳŜƭ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ǿƛǘƘƛƴ м.мōΣ ŀƴŘ ƘŜƴŎŜ м.мŎ ƛǎ 
ΨL9ΩΦ !ǊƎǳŀōƭȅ ǘƘŜ ¦Y ŎƻǳƭŘ ǊŜǇƻǊǘ Ψbƻǘ hŎŎǳǊǊƛƴƎΩ 

ƘŜǊŜΦ 

м.нŀƛǾ 
{hнΣ tōΣ /ŘΣ IƎΣ 
t/55κt/5C 

м!мō 

CǳƎƛǝǾŜ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǇŜǘǊƻƭŜǳƳ ǊŜŬƴŜǊƛŜǎ ƻŦ 

Ǉƻƭƭǳǘŀƴǘǎ ǎǳŎƘ ŀǎ {hн ŀƴŘ ƳŜǘŀƭǎ ŀǊŜ ǊŜǇƻǊǘŜŘ 
ǘƻƎŜǘƘŜǊ ǿƛǘƘ ŦǳŜƭ ŎƻƳōǳǎǝƻƴ ŜƳƛǎǎƛƻƴǎ ƛƴ м!мōΦ 
¢ƘŜǊŜ ƛǎ ƴƻ ǎŜǇŀǊŀǘŜ ǊŜǇƻǊǝƴƎ ōȅ ƻǇŜǊŀǘƻǊǎ ƻŦ 
ŎƻƳōǳǎǝƻƴ ŀƴŘ ŦǳƎƛǝǾŜ ŜƳƛǎǎƛƻƴǎΣ ŀƴŘ ŀǎ ǘƘŜ 
ŎƻƳōǳǎǝƻƴ ŎƻƳǇƻƴŜƴǘ ƛǎ ōȅ ŦŀǊ ǘƘŜ ƘƛƎƘŜǎǘ 

ŎƻƴǘǊƛōǳǝƴƎΣ ŀƭƭ ƻǇŜǊŀǘƻǊ ŜƳƛǎǎƛƻƴǎ ŀǊŜ ŀƭƭƻŎŀǘŜŘ ǘƻ 
м!мōΦ 
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bCw {ǳōǎǘŀƴŎŜόǎύ LƴŎƭǳŘŜŘ ƛƴ 
bCw 

CǳǊǘƘŜǊ 5Ŝǘŀƛƭǎ 

м.нŀǾ {hн м.нŀƛ 

9Ƴƛǎǎƛƻƴǎ ƻŦ {hн ŦǊƻƳ ǘƘŜ ŘƛǎǘǊƛōǳǝƻƴ ƻŦ ƻƛƭ 
ǇǊƻŘǳŎǘǎ ƛǎ ŎƛǘŜŘ ŀǎ Ψb9Ω ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ƭŀǘŜǎǘ 

9a9tκ99! ƎǳƛŘŀƴŎŜΣ ƛΦŜΦ ǘƘŜǊŜ ŀǊŜ ƴƻ 9Cǎ ǇǊŜǎŜƴǘŜŘ 
ŦƻǊ ŀƴȅ ŜƳƛǎǎƛƻƴ ǎƻǳǊŎŜǎ ƛƴ ǘƘƛǎ ŎŀǘŜƎƻǊȅΦ Lƴ ǘƘŜ ¦YΣ 
ǳǇǎǘǊŜŀƳ ƻƛƭ ŀƴŘ Ǝŀǎ ƻǇŜǊŀǘƻǊǎ ǊŜǇƻǊǘ ŜƳƛǎǎƛƻƴǎ ƻŦ 

{hн ŦǊƻƳ άǇǊƻŎŜǎǎ ǎƻǳǊŎŜǎέ ǿƘƛŎƘ Ƴŀȅ ƛƴŎƭǳŘŜ 
ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ŘƛǎǘǊƛōǳǝƻƴ ŀŎǝǾƛǝŜǎ όŜΦƎΦ ƻƛƭ 
ƭƻŀŘƛƴƎ κ ǳƴƭƻŀŘƛƴƎΣ ǎǘƻǊŀƎŜύΤ ǘƘŜǎŜ ŀǊŜ ǊŜǇƻǊǘŜŘ 
ǳƴŘŜǊ м.нŀƛΣ ŀǎ ǘƘŜ ǇǊŜŘƻƳƛƴŀƴǘ ǇǊƻŎŜǎǎ ǎƻǳǊŎŜ ƻŦ 

{hн ƛǎ ǘƘŜ ǳǇǎǘǊŜŀƳ ǘǊŜŀǘƳŜƴǘ ƻŦ ƻƛƭ ŀƴŘ Ǝŀǎ 
ǇǊƻŘǳŎǘǎΦ 

н!рŎ ta 
н!рŀΣ н!рōΣ н!с ϧ 

нIо 

5ǳǎǘ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǎǘƻǊŀƎŜΣ ƘŀƴŘƭƛƴƎ ŀƴŘ 
ǘǊŜŀǘƳŜƴǘ ƻŦ ƳƛƴŜǊŀƭ ǇǊƻŘǳŎǘǎ ŀǊŜ ǊŜǇƻǊǘŜŘ ƛƴ ǘƘŜ 
¦Y ǳƴŘŜǊ ǘƘŜ ǉǳŀǊǊȅƛƴƎ ǎŜŎǘƻǊ όн!рŀύΣ ŎƻƴǎǘǊǳŎǝƻƴ 
όн!рōύΣ ŎŜƳŜƴǘ ōŀǘŎƘƛƴƎ όн!сύ ŀƴŘ ƻǘƘŜǊ ƛƴŘǳǎǘǊƛŀƭ 

ǇǊƻŎŜǎǎŜǎ όнIоύΦ 

н.м bh· м!нŎ 

9Ƴƛǎǎƛƻƴǎ ƻŦ bh· ŦǊƻƳ ŀƳƳƻƴƛŀ ǇǊƻŘǳŎǝƻƴ ŀǊŜ 
ǊŜǇƻǊǘŜŘ ōȅ ƻǇŜǊŀǘƻǊǎΣ ōǳǘ ƛǘ ƛǎ ƴƻǘ ǇǊŀŎǝŎŀōƭŜ ǘƻ 
ŘƛǎǝƴƎǳƛǎƘ ōŜǘǿŜŜƴ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ŎƻƳōǳǎǝƻƴ 
όм!нŎύ ƻǊ ǇǊƻŎŜǎǎ ǎƻǳǊŎŜǎ όн.мύ ŀƴŘ ƘŜƴŎŜ ŀƭƭ 
ŜƳƛǎǎƛƻƴǎ ŀǊŜ ǊŜǇƻǊǘŜŘ ǳƴŘŜǊ м!нŎΣ ǿƛǘƘ ΨL9Ω 

ǊŜǇƻǊǘŜŘ ŦƻǊ н.мΦ 

н.м bIоΣ ba±h/ н.млŀ hǇŜǊŀǘƻǊπǊŜǇƻǊǘŜŘ ŜƳƛǎǎƛƻƴǎ ƻŦ ŀƳƳƻƴƛŀ ŀƴŘ 
ba±h/ǎ ŦǊƻƳ Ƴƻǎǘ ŎƘŜƳƛŎŀƭ ǇǊƻŘǳŎǝƻƴ ǇǊƻŎŜǎǎŜǎ 
ŀǊŜ ǾŜǊȅ ƳƛƴƻǊ ŜƳƛǎǎƛƻƴǎΣ ōǳǘ ǘƘŜȅ ŀǊŜ ǊŜǇƻǊǘŜŘ ǘƻ 
ǊŜƎǳƭŀǘƻǊǎΦ DƛǾŜƴ ǘƘŜ ƛƴǘŜƎǊŀǝƻƴ ƻŦ ŎƘŜƳƛŎŀƭ 
ŎƻƳǇƭŜȄŜǎΣ ƛƴ ǘƘŜ b!9L ǿŜ ŀƎƎǊŜƎŀǘŜ ǘƘŜǎŜ 

ŜƳƛǎǎƛƻƴǎ ŀŎǊƻǎǎ ŎƘŜƳƛŎŀƭ ǇǊƻŎŜǎǎ ǘȅǇŜǎ ŀƴŘ ǊŜǇƻǊǘ 
ŀƭƭ ǿƛǘƘƛƴ н.млŀΦ 

н.н bIоΣ ba±h/ н.млŀ 

н.млō 
!ƭƭ όŜȄŎŜǇǘ 
ba±h/ǎύ 

н.млŀ 

9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ ƘŀƴŘƭƛƴƎ ŀƴŘ ǘǊŀƴǎǇƻǊǘ ƻŦ ŎƘŜƳƛŎŀƭǎ 
ŀǊŜ ǊŜǇƻǊǘŜŘ ǿƛǘƘƛƴ ƻǇŜǊŀǘƻǊ ǎǳōƳƛǎǎƛƻƴǎ ǘƻ 
ǊŜƎǳƭŀǘƻǊǎΣ ǘƻƎŜǘƘŜǊ ǿƛǘƘ ŜǎǝƳŀǘŜǎ ƻŦ ƻǘƘŜǊ 

ŜƳƛǎǎƛƻƴ ǎƻǳǊŎŜǎΦ ¢ƘŜǎŜ ŀǊŜ ŀƭƭ ǊŜǇƻǊǘŜŘ ǘƻƎŜǘƘŜǊ 
ǿƛǘƘƛƴ н.млŀΦ 

н/н !ƭƭ м!нŀ ŀƴŘ н/м 

9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ ŦŜǊǊƻŀƭƭƻȅǎ Ƴŀȅ ŀǊƛǎŜ ŦǊƻƳ ǳǎŜ ƻŦ 
ǊŜŘǳŎǘŀƴǘǎΣ ŦǳŜƭǎ ƻǊ ƭƛƳŜǎǘƻƴŜ ŀƴŘ ŘƻƭƻƳƛǘŜΦ Lƴ ŀƭƭ 
ŎŀǎŜǎΣ ǘƘŜ ŀŎǝǾƛǘȅ Řŀǘŀ ŦƻǊ ¦Y ŀŎǝǾƛǝŜǎ ŀǊŜ ƴƻǘ 
ŀǾŀƛƭŀōƭŜ ǎŜǇŀǊŀǘŜƭȅ ŦǊƻƳ ƻǘƘŜǊ ƛǊƻƴ ŀƴŘ ǎǘŜŜƭ 

ǎŜŎǘƻǊ ǇǊƻŘǳŎǝƻƴΦ IŜƴŎŜΣ ǘƘŜȅ ŀǊŜ ǊŜǇƻǊǘŜŘ ǿƛǘƘƛƴ 
м!нŀ ŀƴŘ н/мΦ 

н/тŘ ta н/м 

5ǳǎǘ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǎǘƻǊŀƎŜΣ ƘŀƴŘƭƛƴƎ ŀƴŘ 
ǘǊŜŀǘƳŜƴǘ ƻŦ ƳŜǘŀƭ ǇǊƻŘǳŎǘǎ ŀǊŜ ǊŜǇƻǊǘŜŘ ƛƴ ǘƘŜ ¦Y 
ǳƴŘŜǊ ǘƘŜ ƛǊƻƴ ŀƴŘ ǎǘŜŜƭ ǎŜŎǘƻǊ όн/мύΦ ¢ƘŜ 

ŜƳƛǎǎƛƻƴǎ ŀǊŜ ǾŜǊȅ ƳƛƴƻǊΦ 

н5оŀ IƎ м!мŀ ŀƴŘ р! 

9Ƴƛǎǎƛƻƴǎ ƻŦ IƎ ŦǊƻƳ ƅǳƻǊŜǎŎŜƴǘ ǘǳōŜǎ ŀǊŜ 
ǊŜǇƻǊǘŜŘ ƛƴ м!мŀ ŀǎ ǇŀǊǘ ƻŦ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ 

ƳǳƴƛŎƛǇŀƭ ǎƻƭƛŘ ǿŀǎǘŜ ƛƴŎƛƴŜǊŀǝƻƴǎ όǎƛƴŎŜ ŜƴŜǊƎȅ ƛǎ 
ǊŜŎƻǾŜǊŜŘ ŀǘ ǘƘŜǎŜ ǎƛǘŜǎΣ ǘƘŜȅ ŀǊŜ ǘǊŜŀǘŜŘ ŀǎ ǇƻǿŜǊ 
ǎǘŀǝƻƴǎύΣ ŀǎ ǿŜƭƭ ŀǎ ǳƴŘŜǊ р! όƛƴ ŦǊƻƳ ƻŦ ƳŜǊŎǳǊȅ 
ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǿŀǎǘŜ ŘƛǎǇƻǎŀƭ ƻŦ ƅǳƻǊŜǎŎŜƴǘ 

ƭƛƎƘǝƴƎ ǘǳōŜǎύΦ 
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bCw {ǳōǎǘŀƴŎŜόǎύ LƴŎƭǳŘŜŘ ƛƴ 
bCw 

CǳǊǘƘŜǊ 5Ŝǘŀƛƭǎ 

о.пŦ 
bh·Σ ba±h/ǎΣ 

ta ŀƴŘ bIо 
о.пŜ 

aŀƴǳǊŜ ƳŀƴŀƎŜƳŜƴǘ ŦǊƻƳ άƳǳƭŜǎ ŀƴŘ ŀǎǎŜǎέ ŀǊŜ 
ŀǊƎǳŀōƭȅ Ψbƻǘ hŎŎǳǊǊƛƴƎΩ ƛƴ ǘƘŜ ¦YΦ IƻǿŜǾŜǊΣ ƛǘ ƛǎ 
ŦŜŀǎƛōƭŜ ǘƘŀǘ ǎƻƳŜ ƻŦ ǘƘŜ Řŀǘŀ ƻƴ ƘƻǊǎŜǎ όо.пŜύ 
ƛƴŎƭǳŘŜǎ ƭƛǾŜǎǘƻŎƪ ǘƘŀǘ ŎƻǳƭŘ ōŜ ŀƭƭƻŎŀǘŜŘ ǘƻ о.пŦΤ 

ƘŜƴŎŜ ǿŜ ǊŜǇƻǊǘ ΨL9ΩΦ 

р/мōƛ !ƭƭ р/мŀ ŀƴŘ р/мōƛƛ 

9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ ƛƴŘǳǎǘǊƛŀƭ ǿŀǎǘŜ ƛƴŎƛƴŜǊŀǘƻǊǎ ŀǊŜ 
ŀǊƎǳŀōƭȅ Ψbƻǘ hŎŎǳǊǊƛƴƎΩ ƛƴ ǘƘŜ ¦YΦ Lƴ ǎƻƳŜ ŎŀǎŜǎΣ 
ƛǘ Ƴŀȅ ōŜ ǘƘŀǘ ǘƘŜ ƎŜƴŜǊŀƭ ƛƴŘǳǎǘǊƛŀƭ ǿŀǎǘŜ 
ŦŜŜŘǎǘƻŎƪ ŜƴǾƛǎŀƎŜŘ ŦƻǊ ǊŜǇƻǊǝƴƎ ƛƴ р/мōƛ ŀǊŜ 
ƛƴŎƛƴŜǊŀǘŜŘ ƛƴ ŜƛǘƘŜǊ a{² Ǉƭŀƴǘ όр/мŀύ ƻǊ ŀǊŜ 

ǊŜǇƻǊǘŜŘ ŀǎ ŎƘŜƳƛŎŀƭ ǿŀǎǘŜ ƛƴŎƛƴŜǊŀǘƻǊǎ όр/мōƛƛύ ƛƴ 
ǘƘŜ ¦YΣ ŀƴŘ ƘŜƴŎŜ ǿŜ ǊŜǇƻǊǘ ΨL9ΩΦ 

м!нƎǾƛƛΣ 
м!оŎΣ 
м!пōƛƛΣ 
м!пŎƛƛΣ 
м!рŀ 
ŀƴŘ 
м!рō 

!ŎǝǾƛǘȅ ŘŀǘŀΥ 
.ƛƻƳŀǎǎ 

м!оō 

¢ƘŜ ¦Y ŎǳǊǊŜƴǘƭȅ Ƙŀǎ ƴƻ ǎǘŀǝǎǝŎǎ ƻƴ ǘƘŜ ŀƳƻǳƴǘ ƻŦ 
ōƛƻŦǳŜƭǎ ǳǎŜŘ ōȅ ǘƘŜ ǾŀǊƛƻǳǎ ƴƻƴπǊƻŀŘ ƳƻōƛƭŜ 
ƳŀŎƘƛƴŜǊȅ ǎƻǳǊŎŜǎ ƻǊ ǘƘŜ Ǌŀƛƭ ǎŜŎǘƻǊΣ ǎƻ ǘƻǘŀƭ 
ŎƻƴǎǳƳǇǝƻƴ ƻŦ ǘƘŜǎŜ ŦǳŜƭǎ ŀǊŜ ǊŜǇƻǊǘŜŘ ǳƴŘŜǊ 
м!оō ǊƻŀŘ ǘǊŀƴǎǇƻǊǘ ǿƘŜǊŜ ǘƘŜ ƭŀǊƎŜ ƳŀƧƻǊƛǘȅ ƻŦ 

ǘƘŜǎŜ ŦǳŜƭǎ ŀǊŜ ōŜƭƛŜǾŜŘ ǘƻ ōŜ ǳǎŜŘΦ 

1.8.3. Other Notation Keys 

άb!έ όƴƻǘ ŀǇǇƭƛŎŀōƭŜύΣ ŀƴŘ άbhέ όƴƻǘ ƻŎŎǳǊǊƛƴƎύ ƴƻǘŀǝƻƴ ƪŜȅǎ ŀǊŜ ǳǎŜŘ ǿƘŜǊŜ ŀǇǇǊƻǇǊƛŀǘŜΦ
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2. Explanation of Key Trends 

2.1. Introduction 

¢Ƙƛǎ ŎƘŀǇǘŜǊ ŘƛǎŎǳǎǎŜǎ ǘƘŜ ƭŀǘŜǎǘ ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ŦƻǊ ǎŜƭŜŎǘŜŘ Ǉƻƭƭǳǘŀƴǘǎ ŀƴŘ ŀƴŀƭȅǎŜǎ ǘƘŜ ǝƳŜ 
ǎŜǊƛŜǎ ŀŎǊƻǎǎ ǘƘŜ Ƴŀƛƴ ǎƻǳǊŎŜ ǎŜŎǘƻǊǎΦ ¢ƘŜ Ǉƻƭƭǳǘŀƴǘǎ ŎƻƴǎƛŘŜǊŜŘ ŀǊŜ Ǉƻƭƭǳǘŀƴǘǎ ǿƘƛŎƘ ǳƴŘŜǊ ǘƘŜ b9/w 
ƘŀǾŜ 9Ƴƛǎǎƛƻƴ wŜŘǳŎǝƻƴ /ƻƳƳƛǘƳŜƴǘǎ ŦƻǊ ǘƘŜ ¦Y ǘƻ ŀŎƘƛŜǾŜ ό{hнΣ bh·Σ ba±h/ǎΣ bIо ŀƴŘ taнΦрύΣ ǘƘŜ 
ǇǊƛƻǊƛǘȅ ƳŜǘŀƭǎ ό[ŜŀŘΣ /ŀŘƳƛǳƳ ŀƴŘ aŜǊŎǳǊȅύΣ 5ƛƻȄƛƴǎ ŀƴŘ CǳǊŀƴǎ όt/55κt/5Cύ ŀƴŘ .ŜƴȊƻώŀϐǇȅǊŜƴŜ 
ŀǎ ŀƴ ƛƴŘƛŎŀǘƻǊ ŦƻǊ t!IǎΦ 

¢ƘŜ ƎŜƻƎǊŀǇƘƛŎŀƭ ŎƻǾŜǊŀƎŜ ƻŦ ǘƘŜ ŜƳƛǎǎƛƻƴǎ ǊŜǇƻǊǘŜŘ ǘƻ ǘƘŜ /[w¢!t ŀƴŘ b9/w ƛǎ ǘƘŜ ¦ƴƛǘŜŘ YƛƴƎŘƻƳ 
ŀƴŘ DƛōǊŀƭǘŀǊΣ ŀƴŘ ǘƘƛǎ Ƙŀǎ ōŜŜƴ ǳǎŜŘ ŦƻǊ ŀƭƭ Řŀǘŀ ǇǊŜǎŜƴǘŜŘ ƛƴ ǘƘƛǎ ŎƘŀǇǘŜǊΦ 

¢ƘŜ ŜƳƛǎǎƛƻƴ ǎƻǳǊŎŜ ŎŀǘŜƎƻǊƛŜǎ ŎƻƴǎƛŘŜǊŜŘ ŀǊŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ 

¶ м!м 9ƴŜǊƎȅ LƴŘǳǎǘǊƛŜǎ ς ǇǊƛƳŀǊƛƭȅ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ŎƻƳōǳǎǝƻƴ ƛƴ ǇƻǿŜǊ ǎǘŀǝƻƴǎ 

¶ м!н {ǘŀǝƻƴŀǊȅ /ƻƳōǳǎǝƻƴ ƛƴ aŀƴǳŦŀŎǘǳǊƛƴƎ ŀƴŘ /ƻƴǎǘǊǳŎǝƻƴ LƴŘǳǎǘǊƛŜǎ 

¶ м!нκп bƻƴπwƻŀŘ aƻōƛƭŜ aŀŎƘƛƴŜǊȅ ς ŎƻǾŜǊǎ ǎŜŎǘƻǊǎ м!нƎǾƛƛΣ м!пŀƛƛΣ м!пōƛƛΣ м!пŎƛƛΣ м!пŎƛƛƛ 

¶ м!оŀΣŎΣŘΣŜ bƻƴπwƻŀŘ ¢ǊŀƴǎǇƻǊǘ π ŀǾƛŀǝƻƴΣ ǊŀƛƭΣ ƴŀǝƻƴŀƭ ǎƘƛǇǇƛƴƎΣ ŀƴŘ ƴƻƴπǊƻŀŘ ƳƻōƛƭŜ 
ƳŀŎƘƛƴŜǊȅ ǳǎŜŘ ƛƴ ǘƘŜ ŀŦƻǊŜƳŜƴǝƻƴŜŘ ǎŜŎǘƻǊǎΦ 

¶ м!оō wƻŀŘ ¢ǊŀƴǎǇƻǊǘ 

¶ м!пκм!рŀ {Ƴŀƭƭ {ǘŀǝƻƴŀǊȅ /ƻƳōǳǎǝƻƴ ς ǎǘŀǝƻƴŀǊȅ ŎƻƳōǳǎǝƻƴ ƛƴ ǘƘŜ ǇǳōƭƛŎΣ ŎƻƳƳŜǊŎƛŀƭΣ 
ǊŜǎƛŘŜƴǝŀƭ ŀƴŘ ŀƎǊƛŎǳƭǘǳǊŜ ǎŜŎǘƻǊǎ 

¶ м!рō hǘƘŜǊ aƻōƛƭŜ /ƻƳōǳǎǝƻƴ π ƳƛƭƛǘŀǊȅ ŀƛǊŎǊŀƊ ŀƴŘ ƴŀǾŀƭ ǎƘƛǇǇƛƴƎ 

¶ м. CǳƎƛǝǾŜ 9Ƴƛǎǎƛƻƴǎ π ŦƻǊ ŜȄŀƳǇƭŜ ǎƻǳǊŎŜǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ŜȄǘǊŀŎǝƻƴΣ ǊŜŬƴƛƴƎ ŀƴŘ 
ŘƛǎǘǊƛōǳǝƻƴ ƻŦ Ŧƻǎǎƛƭ ŦǳŜƭǎ 

¶ н LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎŜǎ ŀƴŘ tǊƻŘǳŎǘ ¦ǎŜ 

¶ о !ƎǊƛŎǳƭǘǳǊŜ 

¶ р ²ŀǎǘŜ 

¶ с hǘƘŜǊ π ƻǘƘŜǊ ǎƻǳǊŎŜǎ ǘƘŀǘ ŀǊŜ ƛƴŎƭǳŘŜŘ ǿƛǘƘƛƴ ǘƘŜ ƴŀǝƻƴŀƭ ǘƻǘŀƭΦ 

{ŜŎǝƻƴ нΦн ŎƻƴǎƛŘŜǊǎ ŜŀŎƘ ƻŦ ǘƘŜ Ǉƻƭƭǳǘŀƴǘǎ ƛƴ ǘǳǊƴ ŀƴŘ ŜȄǇƭŀƛƴǎ ǘƘŜ Ƴŀƛƴ ŦŜŀǘǳǊŜǎ ƻŦ ǘƘŜ ǝƳŜ ǎŜǊƛŜǎ 
ƻŦ ŜƳƛǎǎƛƻƴǎΦ ¢ƘŜ ǘŜȄǘ ƘƛƎƘƭƛƎƘǘǎ ǿƘŜǊŜ ǘƘŜǊŜ ƘŀǾŜ ōŜŜƴ ƴƻǘŜǿƻǊǘƘȅ ŎƘŀƴƎŜǎ ƛƴ ŜƳƛǎǎƛƻƴǎ ōŜǘǿŜŜƴ 
мффл ŀƴŘ нлноΦ ! ǿƛŘŜ ǊŀƴƎŜ ƻŦ ƭŜƎƛǎƭŀǝƻƴ ŀƴŘ ŀŎǝǾƛǝŜǎ Ƙŀǎ ŀũŜŎǘŜŘ ŜƳƛǎǎƛƻƴǎ ƻŦ ǘƘŜǎŜ ǇƻƭƭǳǘŀƴǘǎΣ 
ŀƴŘ ǘƘŜǎŜ ŀǊŜ ƭƛǎǘŜŘ ŀƴŘ ŘƛǎŎǳǎǎŜŘΦ ¢ƘŜ ŎƘŀǇǘŜǊ ǎǘŀǊǘǎ ǿƛǘƘ ŀ ƎŜƴŜǊŀƭ ŘƛǎŎǳǎǎƛƻƴ ƻŦ ǘƘŜ ǘǊŜƴŘǎ ƛƴ 
ŜƳƛǎǎƛƻƴǎ ƻŦ b9/w ǇƻƭƭǳǘŀƴǘǎΣ ŀƴŘ ǘƘŜƴ ƳƻǾŜǎ ƻƴ ǘƻ ŘƛǎŎǳǎǎ ǘƘŜ ŜƳƛǎǎƛƻƴǎ ŀƴŘ ǘǊŜƴŘǎ ŦƻǊ ŜŀŎƘ ƻŦ ǘƘŜ 
ƳŀƧƻǊ ǎƻǳǊŎŜ ŎŀǘŜƎƻǊƛŜǎΦ 

¢ƘŜ ǇŜǊŎŜƴǘŀƎŜ ŎƘŀƴƎŜǎ ǇǊŜǎŜƴǘŜŘ ƛƴ ǘƘƛǎ ŎƘŀǇǘŜǊ ŀǊŜ ŎŀƭŎǳƭŀǘŜŘ ŦǊƻƳ ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ƘŜƭŘ ŀǘ Ŧǳƭƭ 
ǇǊŜŎƛǎƛƻƴ ǿƛǘƘƛƴ ŀ ŘŀǘŀōŀǎŜ ŀƴŘ ǎƻ ǘƘŜȅ Ƴŀȅ ŘƛũŜǊ ǎƭƛƎƘǘƭȅ ŦǊƻƳ ǇŜǊŎŜƴǘŀƎŜǎ ǘƘŀǘ ŎƻǳƭŘ ōŜ ŎŀƭŎǳƭŀǘŜŘ 
ŦǊƻƳ ǘƘŜ ǊƻǳƴŘŜŘ ŬƎǳǊŜǎ ǇǊŜǎŜƴǘŜŘ ƛƴ ǘƘƛǎ ǊŜǇƻǊǘΦ 

CǳǊǘƘŜǊ ƛƴŦƻǊƳŀǝƻƴ ŀƴŘ ŀƴŀƭȅǎƛǎ ƻƴ ǘƘŜ ŜƳƛǎǎƛƻƴ ǘǊŜƴŘǎ ƻŦ ŀƭƭ Ǉƻƭƭǳǘŀƴǘǎ ǊŜǇƻǊǘŜŘ ǳƴŘŜǊ ǘƘŜ /[w¢!t 
ŀƴŘ b9/w ŀǊŜ ŀǾŀƛƭŀōƭŜ ƻƴ ǘƘŜ b!9L ǿŜōǎƛǘŜΦ ¢ƘŜ ǿŜōǎƛǘŜ ŀƭǎƻ ǇǊƻǾƛŘŜǎ ŀŎŎŜǎǎ ǘƻ ƳƻǊŜ ŘŜǘŀƛƭŜŘ b!9L 
ŘŀǘŀΣ ƛƴŎƭǳŘƛƴƎ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŀƴŘ ŜƳƛǎǎƛƻƴ ƳŀǇǎ ŦƻǊ ƪŜȅ ǇƻƭƭǳǘŀƴǘǎΦ 

https://naei.energysecurity.gov.uk/air-pollutants
https://naei.energysecurity.gov.uk/data
https://naei.energysecurity.gov.uk/data
https://naei.energysecurity.gov.uk/emission-factors/emission-factors-database
https://naei.energysecurity.gov.uk/data/maps
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{ŜŎǝƻƴ нΦо ŎƻƴǎƛŘŜǊǎ ǎƻƳŜ ƻŦ ǘƘŜ ǘǊŜƴŘǎ ƻƴ ŀ ǎŜŎǘƻǊπōȅπǎŜŎǘƻǊ ōŀǎƛǎΦ ¢Ƙƛǎ ǎŜŎǘƻǊ ōǊŜŀƪŘƻǿƴ ǳǎŜŘ ƛƴ 
{ŜŎǝƻƴ нΦо ŘƛũŜǊǎ ǎƭƛƎƘǘƭȅ ǘƻ ǘƘŀǘ ǳǎŜŘ ŦƻǊ ǘƘŜ Ǉƻƭƭǳǘŀƴǘ ŀƴŀƭȅǎƛǎΦ ¢Ƙƛǎ ƛǎ ōŜŎŀǳǎŜ ǘƘŜ ǎŜŎǘƻǊ ōǊŜŀƪŘƻǿƴ 
ǳǎŜŘ ƛƴ {ŜŎǝƻƴ нΦн Ƙŀǎ ōŜŜƴ ǎŜƭŜŎǘŜŘ ǘƻ ōŜǎǘ ǇǊŜǎŜƴǘ ǘƘŜ Ƴŀƛƴ ǎƻǳǊŎŜǎ ƻƴ ŀ ǇƻƭƭǳǘŀƴǘπōȅπǇƻƭƭǳǘŀƴǘ 
ōŀǎƛǎΦ ¢ƘŜ ǎŜŎǘƻǊ ōǊŜŀƪŘƻǿƴ ǳǎŜŘ ƛƴ {ŜŎǝƻƴ нΦо ƛǎ ƳƻǊŜ ŎƭƻǎŜƭȅ ŀƭƛƎƴŜŘ ǘƻ ŀ ǎƛƳǇƭŜ ŀƎƎǊŜƎŀǝƻƴ ƻŦ ǘƘŜ 
bCw ǊŜǇƻǊǝƴƎ ǎǘǊǳŎǘǳǊŜΦ 

{ŜŎǝƻƴ нΦо ƛƴŎƭǳŘŜǎ ƴƻǘ ƻƴƭȅ ǘƘŜ Ƴŀƛƴ ŦŜŀǘǳǊŜǎ ƻŦ ǘƘŜ ǝƳŜ ǎŜǊƛŜǎ ƻƴ ŀ ǎŜŎǘƻǊ ōȅ ǎŜŎǘƻǊ ōŀǎƛǎΣ ōǳǘ ŀƭǎƻ 
ƛƴŎƭǳŘŜǎ ǎƻƳŜ ƳƻǊŜ ŘŜǘŀƛƭŜŘ ŎƻƴǎƛŘŜǊŀǝƻƴ ƻŦ ǝƳŜ ǎŜǊƛŜǎ ŦŜŀǘǳǊŜǎ ǿƘƛŎƘ ŀǊŜ ƴƻǘ ƴŜŎŜǎǎŀǊƛƭȅ ŀǇǇŀǊŜƴǘ 
ŦǊƻƳ ǘƘŜ ŬƎǳǊŜǎ ƛƴŎƭǳŘŜŘ ƛƴ {ŜŎǝƻƴ нΦнΦ  

2.2. UK Emission Trends for Key Pollutants 

¢ƘŜ ŦƻƭƭƻǿƛƴƎ ǎŜŎǝƻƴǎ ǎƘƻǿ ǘǊŜƴŘǎ ƛƴ ŜƳƛǎǎƛƻƴǎ ŦƻǊ ŀ ƎŜƻƎǊŀǇƘƛŎŀƭ ŀǊŜŀ ŎƻǾŜǊƛƴƎ ǘƘŜ ¦Y ŀƴŘ DƛōǊŀƭǘŀǊΦ 
¢ƛƳŜ ǎŜǊƛŜǎ Ǉƭƻǘǎ ŀǊŜ ǇǊŜǎŜƴǘŜŘ ŦƻǊ ŀƭƭ Ǉƻƭƭǳǘŀƴǘǎ ƛƴ !ǇǇŜƴŘƛȄ оΣ ǿƛǘƘ !ǇǇŜƴŘƛȄ оΦм ǇǊŜǎŜƴǝƴƎ ǘǊŜƴŘǎ 
ōȅ ǎŜŎǘƻǊ ŦǊƻƳ мффлΣ ǿƘƛƭǎǘ !ǇǇŜƴŘƛȄ оΦо ǇǊŜǎŜƴǘǎ ƴƻǊƳŀƭƛǎŜŘ ƴŀǝƻƴŀƭ ǘƻǘŀƭ ǘǊŜƴŘǎ ōŜǘǿŜŜƴ ƎǊƻǳǇǎ 
ƻŦ ǇƻƭƭǳǘŀƴǘǎΦ CǳǊǘƘŜǊ ŘŜǘŀƛƭǎ ŀǊŜ ǇǊƻǾƛŘŜŘ ƛƴ ±LLL !ƴƴŜȄŜǎΣ !ǇǇŜƴŘƛŎŜǎ ŀƴŘ {ǳǇǇƭŜƳŜƴǘŀǊȅ 5ŀǘŀΦ 

2.2.1. Trends in Emissions of NOX 

9Ƴƛǎǎƛƻƴǎ ƻŦ ƴƛǘǊƻƎŜƴ ƻȄƛŘŜǎ ƘŀǾŜ ŘŜŎƭƛƴŜŘ ǎǳōǎǘŀƴǝŀƭƭȅ ǎƛƴŎŜ мффлΣ CƛƎǳǊŜ нπм ǎƘƻǿǎ ǘƘŜ ǝƳŜ ǎŜǊƛŜǎ 
ƻŦ ¦Y ŜƳƛǎǎƛƻƴǎ ƻŦ bh·Φ  

¢ƘŜ нлннπнлно ǘǊŜƴŘ ƛǎ ƴƻǘŀōƭȅ ƛƳǇŀŎǘŜŘ ōȅ ǘƘŜ ŦǳǊǘƘŜǊ ǇŜƴŜǘǊŀǝƻƴ ƻŦ ƭŜǎǎ ŜƳƛǎǎƛǾŜ ǾŜƘƛŎƭŜǎ 
ǇŜƴŜǘǊŀǝƴƎ ǘƘŜ ǊƻŀŘ ǘǊŀƴǎǇƻǊǘ ƅŜŜǘ όм!оōύΣ ŎƻƳōƛƴŜŘ ǿƛǘƘ ŀ ŘŜŎǊŜŀǎƛƴƎ ŀƳƻǳƴǘ ƻŦ ƴŀǘǳǊŀƭ Ǝŀǎ ŀƴŘ 
Ŏƻŀƭ ōŜƛƴƎ ǳǎŜŘ ǘƻ ƎŜƴŜǊŀǘŜ ŜƭŜŎǘǊƛŎƛǘȅ ŀǘ ǇƻǿŜǊ ǎǘŀǝƻƴǎ όм!мŀύΣ ŀƴŘ ŘŜŎǊŜŀǎŜǎ ƛƴ ǘƘŜ ǳǎŜ ƻŦ Ǝŀǎ ƻƛƭ 
ǳǎŜŘ ŦƻǊ Ŏƻŀǎǘŀƭ ǎƘƛǇǇƛƴƎ όм!оŘƛƛύΦ 
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CƛƎǳǊŜ нπм ¢ƻǘŀƭ ¦Y ŜƳƛǎǎƛƻƴǎ ƻŦ bh· ŦƻǊ мффлπнлно 

 

¢ŀōƭŜ нπм ǎƘƻǿǎ ǘƘŜ ǇŜǊŎŜƴǘŀƎŜ ŎƘŀƴƎŜǎ ƛƴ ǘƘŜ ŜƳƛǎǎƛƻƴǎ ƻŦ bh· ǎƛƴŎŜ мффл ŀƴŘ ¢ŀōƭŜ нπн ǎǳƳƳŀǊƛǎŜǎ 
ǘƘŜ ƪŜȅ ŦŀŎǘƻǊǎ ŀƴŘ ƭŜƎƛǎƭŀǝƻƴ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǘƘŜ ǊŜŘǳŎǝƻƴǎ ƛƴ ŜƳƛǎǎƛƻƴǎΦ 
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Table 2-1 Key data relating to emissions of NOX 

Key Data Value 

Total emission (1990): 2,825 kt 

Total emission (2005): 1,730 kt 

Total emission (2023): 602 kt 

Emission reduction 1990-2023: 79% 

Largest source category (1990): Road Transport (41%) 

Largest source category (2023): Road Transport (30%) 
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Table 2-2 Key factors and legislation driving the trend in NOX emissions 

Key factors and legislation driving the trend in emissions Date Implemented 

UK legislation has transposed Directive (EU) 2015/2193 on the limitation of 
emissions of certain pollutants into the air from medium combustion plant (Medium 
Combustion Plant (MCP) Directive) 

2018 

National legislation has been introduced in England, Wales and Northern Ireland to 
control emissions from small power plant used for short periods (some of which 
would be captured by MCP Directive, but most fell below operating hours threshold 
for application of MCPD limits) 

2018 

Ecodesign Regulation which controls NOX (and other pollutants) from small scale oil, 
gas and solid fuel boilers and room heaters; 

2015-2022 (date 
depends on 
appliance type and 
fuel) 

Updates to BAT (Best Available Techniques) under national controls on sub-L95 ΨtŀǊǘ 
.Ω ƛƴǎǘŀƭƭŀǘƛƻƴǎ31 

Subject to ongoing 
review but most 
guidance updated 
2012-2015 

Directive on Industrial Emissions 2010/75/EU (IED) 2012 (but note that 
this superseded 
existing Directives) 

UK Pollution Prevention and Control (PPC) Act 1999 

New air quality directive (Directive 2008/50/EC) 2008 

Implementation of the large combustion plant directive (LCPD, 2001/80/EC) 2003 

Series of Euro standards to limit vehicle tailpipe emissions, e.g. Euro 5 standards in 
Regulation (EC) No 715/2007 and previous Directives 

2007 

Implementation of various stages of the EU Non-Road Mobile Machinery Directives 
97/68/EC and subsequent amendments 

CǊƻƳ мффф 

Gothenburg Protocol (a measure under the 1979 UNECE Convention on Long Range 
Transboundary Air Pollution (CLRTAP))  includes measures to combat the effects of 
NOX 

2012 

Reductions in the quantities of solid and liquid fuels burnt, following the expansion 
of the gas grid 

tǊŜπнллл 

Improvements in combustion technology of solid, liquid and gaseous fuels leading 
to reductions in emissions, most notably trends in the power sector to fit low-NOX 
burners, increase the use of nuclear and CCGT generation in the UK fuel mix, and 
retrofitting coal-fired power stations with Boosted Over-Fire Air systems to reduce 
NOX formation. 

Mid-2000s 

Lƴ ǘƘŜ ¦YΣ ǘƘŜ ǎŜŎǘƻǊǎ ǿƘƛŎƘ ŎƻƴǘǊƛōǳǘŜ Ƴƻǎǘ ǘƻ ǘƘŜ bh· ŜƳƛǎǎƛƻƴǎ ǘƻǘŀƭ ŀǊŜ ǘƘŜ ŜƴŜǊƎȅ ƛƴŘǳǎǘǊƛŜǎ 
όǇǊƛƳŀǊƛƭȅ ǇƻǿŜǊ ǎǘŀǝƻƴǎύ ŀƴŘ ǊƻŀŘ ǘǊŀƴǎǇƻǊǘ όǎŜŜ CƛƎǳǊŜ нπмύΦ wƻŀŘ ǘǊŀƴǎǇƻǊǘ Ƙŀǎ ŀŎŎƻǳƴǘŜŘ ŦƻǊ ƻǾŜǊ 
ŀ ǉǳŀǊǘŜǊ ƻŦ ¦Y bh· ŜƳƛǎǎƛƻƴǎ ƛƴ ǊŜŎŜƴǘ ȅŜŀǊǎΦ 

!ǎ ǿŜƭƭ ŀǎ ōŜƛƴƎ ŀ Ǉƻƭƭǳǘŀƴǘ ǊŜƎǳƭŀǘŜŘ ǳƴŘŜǊ ǘƘŜ DƻǘƘŜƴōǳǊƎ tǊƻǘƻŎƻƭ ŀƴŘ ǘƘŜ b9/wΣ ǘƘŜǊŜ ƛǎ ŀ ƎǊŜŀǘ 
ŘŜŀƭ ƻŦ ƭŜƎƛǎƭŀǝƻƴ ǘƘŀǘ ƛǎ ǎǇŜŎƛŬŎ ǘƻ ƪŜȅ ǎƻǳǊŎŜǎ ƻŦ bh· ŜƳƛǎǎƛƻƴǎΣ ǎǳŎƘ ŀǎ ŜƭŜŎǘǊƛŎƛǘȅ ƎŜƴŜǊŀǝƻƴ ŀƴŘ 
ƻǘƘŜǊ ƭŀǊƎŜπǎŎŀƭŜ ƛƴŘǳǎǘǊƛŀƭ ŎƻƳōǳǎǝƻƴ όŜΦƎΦ ǘƘŜ ǇǊƻǾƛǎƛƻƴǎ ƻŦ ǘƘŜ 9twΣ ǿƘƛŎƘ ƛǎ ǇǊƛƳŀǊƛƭȅ ǊŜƭŀǘŜŘ ǘƻ 
ƭŀǊƎŜ ŎƻƳōǳǎǝƻƴ Ǉƭŀƴǘύ ŀƴŘ ǊƻŀŘ ǘǊŀƴǎǇƻǊǘ όŜΦƎΦ 9ǳǊƻ {ǘŀƴŘŀǊŘǎ ƛƴ ǾŜƘƛŎƭŜ ǊŜƎǳƭŀǝƻƴύΦ CƛƎǳǊŜ нπм 
ǎƘƻǿǎ Ƙƻǿ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘŜ ǘǊŀƴǎǇƻǊǘ ǎŜŎǘƻǊ όǇŀǊǝŎǳƭŀǊƭȅ ŦǊƻƳ ǇŀǎǎŜƴƎŜǊ ŎŀǊǎύΣ ƘŀǾŜ ŘŜŎǊŜŀǎŜŘ 

 
31 http://eippcb.jrc.ec.europa.eu/reference/ 
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ƎǊŜŀǘƭȅ ǎƛƴŎŜ мффлΦ ¢Ƙƛǎ ƛǎ ŀ ǊŜǎǳƭǘ ƻŦ ǾŜƘƛŎƭŜ ŜƳƛǎǎƛƻƴ ǊŜƎǳƭŀǝƻƴǎ ŎƻƳƛƴƎ ƛƴǘƻ ŦƻǊŎŜ ƛƴ ǘƘŜ ŦƻǊƳ ƻŦ 9ǳǊƻ 
{ǘŀƴŘŀǊŘǎ ŀƴŘ ƛƳǇƻǊǘŀƴǘ ǘŜŎƘƴƻƭƻƎƛŎŀƭ ƛƳǇǊƻǾŜƳŜƴǘǎΣ ǎǳŎƘ ŀǎ ǘƘŜ ǘƘǊŜŜπǿŀȅ ŎŀǘŀƭȅǝŎ ŎƻƴǾŜǊǘŜǊ ƛƴ 
ǇŜǘǊƻƭ ŎŀǊǎΣ ŀƴŘ ƳƻǊŜ ǊŜŎŜƴǘƭȅΣ ǘƘŜ ǳǇǘŀƪŜ ƻŦ ŜƭŜŎǘǊƛŎ ǾŜƘƛŎƭŜǎΦ 

[ŀǊƎŜ ŘŜŎǊŜŀǎŜǎ ŦǊƻƳ ǘƘŜ мффлǎ ƻƴǿŀǊŘǎ ƘŀǾŜ ōŜŜƴ ŘǳŜ ǘƻ ŦŀŎǘƻǊǎ ǎǳŎƘ ŀǎ ǘƘŜ ŬǩƴƎ ƻŦ ƭƻǿ bh· 
ōǳǊƴŜǊǎ ŀƴŘ ƻǘƘŜǊ bh· ǊŜŘǳŎǝƻƴ ǘŜŎƘƴƻƭƻƎȅ ǘƻ ǇƻǿŜǊ ǎǘŀǝƻƴǎ ŀƭƻƴƎ ǿƛǘƘ ŀ ǇƘŀǎƛƴƎ ƻǳǘ ƻŦ ŎƻŀƭπŬǊŜŘ 
ǇƻǿŜǊ ǎǘŀǝƻƴǎ ŀƴŘ ŀ ƎŜƴŜǊŀƭ ŘŜŎƭƛƴŜ ƛƴ Ŏƻŀƭ ŎƻƴǎǳƳǇǝƻƴ ƛƴ ƻǘƘŜǊ ǎŜŎǘƻǊǎ ƛƴ ŦŀǾƻǳǊ ƻŦ ƴŀǘǳǊŀƭ ƎŀǎΦ 
²Ƙƛƭǎǘ ǘƘŜǎŜ ƎŜƴŜǊŀƭ ǘǊŜƴŘǎ ŀǊŜ ŜǾƛŘŜƴǘ ŀŎǊƻǎǎ ǘƘŜ ǿƘƻƭŜ ǝƳŜ ǎŜǊƛŜǎΣ ǘƘŜǊŜ ŀǊŜ ƻŎŎŀǎƛƻƴǎ ǿƘŜǊŜ Ŏƻŀƭ 
ŎƻƴǎǳƳǇǝƻƴ ƛƴ ǇƻǿŜǊ ǎǘŀǝƻƴǎ ƛƴŎǊŜŀǎŜǎ π ŦƻǊ ŜȄŀƳǇƭŜΣ ƛƴ нлмн Ŏƻŀƭ ŎƻƴǎǳƳǇǝƻƴ ƛƴ ǇƻǿŜǊ ǎǘŀǝƻƴǎ 
ƛƴŎǊŜŀǎŜŘ ŀƴŘ ǊƻǎŜ ŀōƻǾŜ ǘƘŀǘ ƻŦ ƴŀǘǳǊŀƭ Ǝŀǎ ŦƻǊ ǘƘŜ ŬǊǎǘ ǝƳŜ ǎƛƴŎŜ нллтΣ ŎƻƴǘǊƛōǳǝƴƎ ǘƻ ŀƴ ƛƴŎǊŜŀǎŜ 
ƛƴ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘŜ ǎŜŎǘƻǊ ŀǎ ŀ ǿƘƻƭŜΦ IƻǿŜǾŜǊΣ ǎƛƴŎŜ нлмнΣ ŀ ǊŜǘǳǊƴ ǘƻ ǘƘŜ ǇǊŜǾƛƻǳǎ ǘǊŜƴŘ ƻŦ 
ŘŜŎǊŜŀǎƛƴƎ Ŏƻŀƭ ŎƻƴǎǳƳǇǝƻƴ ŀƴŘ ǊŜŘǳŎƛƴƎ bh· ŜƳƛǎǎƛƻƴǎ ƛǎ ŜǾƛŘŜƴǘΣ ŀƭǘƘƻǳƎƘΣ ǘƘƛǎ ǘǊŜƴŘ Ƙŀǎ ǎƭƻǿŜŘ 
ŦǊƻƳ нлнл ƻƴǿŀǊŘǎ ŀǎ ŦŜǿŜǊ ŎƻŀƭπŬǊŜŘ ǇƻǿŜǊ ǎǘŀǝƻƴǎ ŎƻƴǝƴǳŜ ǘƻ ƻǇŜǊŀǘŜΣ ǿƛǘƘ ǘƘŜ ƭŀǎǘ ƻŦ ǘƘŜǎŜ 
ŎƭƻǎƛƴƎ ƻƴ олǘƘ {ŜǇǘŜƳōŜǊ нлнпΦ 
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2.2.2. Trends in Emissions of SO2 

CƛƎǳǊŜ нπн ǎƘƻǿǎ ǘƘŜ ǝƳŜ ǎŜǊƛŜǎ ƻŦ ¦Y ŜƳƛǎǎƛƻƴǎ ƻŦ {hнΦ 9Ƴƛǎǎƛƻƴǎ ƘŀǾŜ ŘŜŎƭƛƴŜŘ ǎǳōǎǘŀƴǝŀƭƭȅ ǎƛƴŎŜ 
мффлΦ ¢ƘŜ Ƴŀƛƴ ŘǊƛǾŜǊ ŦƻǊ ŎƘŀƴƎŜ ōŜǘǿŜŜƴ нлнн ŀƴŘ нлно ƛǎ ŀ ŘŜŎǊŜŀǎŜ ƛƴ ǘƘŜ ǉǳŀƴǝǘȅ ƻŦ ǎƻƭƛŘ ƳƛƴŜǊŀƭ 
ŦǳŜƭǎ ōǳǊƴǘ ƛƴ ǊŜǎƛŘŜƴǝŀƭ ōǳƛƭŘƛƴƎǎ όм!пōƛύΣ ŎƻƳōƛƴŜŘ ǿƛǘƘ ǊŜŘǳŎǝƻƴǎ ƛƴ ǘƘŜ ǉǳŀƴǝǘȅ ƻŦ ŎƻƪŜ ōǳǊƴǘ ƛƴ 
ǘƘŜ ƛǊƻƴ ŀƴŘ ǎǘŜŜƭ ǎŜŎǘƻǊ όм!нŀύΣ ŀƴŘ ǎƻƭƛŘ ŦǳŜƭǎ ǳǎŜŘ ŦƻǊ ǇƻǿŜǊ ƎŜƴŜǊŀǝƻƴ όм!мŀύΦ ¢Ƙƛǎ ƛǎ ǇŀǊǝŀƭƭȅ 
ƻũǎŜǘ ōȅ ŀƴ ƛƴŎǊŜŀǎŜ ƛƴ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ŎŀǘŀƭȅǝŎ ŎǊŀŎƪŜǊǎ ŀǘ ǊŜŬƴŜǊƛŜǎ όм!мōύΦ 

 

CƛƎǳǊŜ нπн ¢ƻǘŀƭ ¦Y ŜƳƛǎǎƛƻƴǎ ƻŦ {hн ŦƻǊ мффлπнлно 
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¢ŀōƭŜ нπо ǎƘƻǿǎ ǘƘŜ ǇŜǊŎŜƴǘŀƎŜ ŎƘŀƴƎŜǎ ƛƴ ǘƘŜ ŜƳƛǎǎƛƻƴǎ ƻŦ {hн ǎƛƴŎŜ мффл ŀƴŘ ¢ŀōƭŜ нπп ǎǳƳƳŀǊƛǎŜǎ 
ǘƘŜ ƪŜȅ ŦŀŎǘƻǊǎ ŀƴŘ ƭŜƎƛǎƭŀǝƻƴ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǘƘŜ ǊŜŘǳŎǝƻƴǎ ƛƴ ŜƳƛǎǎƛƻƴǎΦ 

 

Table 2-3 Key data relating to emissions of SO2 

Key Data Value 

Total emission (1990): 3,523 kt 

Total emission (2005): 760 kt 

Total emission (2023): 95 kt 

Emission reduction 1990-2023: 97% 

Largest source category (1990): Power Generation (72%) 

Largest source category (2023): Industrial Combustion (53%) 

 

Table 2-4 Key factors and legislation driving the trend in SO2 emissions 

Key factors and legislation driving the decline in emissions Date Implemented 

UK legislation has transposed Directive (EU) 2015/2193 on the limitation 
of emissions of certain pollutants into the air from medium combustion 
plant (Medium Combustion Plant (MCP) Directive) 

2018 

¦ǇŘŀǘŜǎ ǘƻ .!¢ ό.Ŝǎǘ !ǾŀƛƭŀōƭŜ ¢ŜŎƘƴƛǉǳŜǎύ ǳƴŘŜǊ ƴŀǝƻƴŀƭ ŎƻƴǘǊƻƭǎ ƻƴ 
ǎǳōπL95 ΨtŀǊǘ .Ω ƛƴǎǘŀƭƭŀǝƻƴǎ32 

Subject to ongoing review but 
most guidance updated 2012-
2015 

5ƛǊŜŎǝǾŜ ƻƴ LƴŘǳǎǘǊƛŀƭ 9Ƴƛǎǎƛƻƴǎ нлмлκтрκ9¦ όL95ύ 2012 (but note that this 
superseded existing Directives) 

¦Y tƻƭƭǳǝƻƴ tǊŜǾŜƴǝƻƴ ŀƴŘ /ƻƴǘǊƻƭ όtt/ύ Act 1999 

[ŀǊƎŜ ŎƻƳōǳǎǝƻƴ Ǉƭŀƴǘ ŘƛǊŜŎǝǾŜ ό[/t5Σ нллмκулκ9/ύ 2003 

Limiting sulphur emissions from the combustion of certain liquid fuels by 
controlling their sulphur content (Directive 1999/32/EC) 

2001 

Gothenburg Protocol (a measure under the 1979 UNECE Convention on 
Long Range Transboundary Air Pollution (CLRTAP))  includes measures to 
combat the effects of SO2 

2012 

Reductions in the quantities of coal burnt 2013 

Introduction of CCGT power stations 1991 

Implementation of flue gas desulphurisation at some power stations 1995 

Annex VI of the MARPOL agreement for ship emissions, augmented by 
the Sulphur Content of Marine Fuels Directive 2005/33/EC and the 
introduction of Sulphur Emission Control Areas 

2005 

 

Lƴ ǘƘŜ ¦YΣ ŀ ƭŀǊƎŜ ǇǊƻǇƻǊǝƻƴ ƻŦ ǘƘŜ {hн ŜƳƛǎǎƛƻƴǎ ŎƻƳŜ ŦǊƻƳ ŎƻƳōǳǎǝƻƴ ƛƴ ǇŜǘǊƻƭŜǳƳ ǊŜŬƴŜǊƛŜǎ όbCw 
м!мōύ ŀƴŘ ƛƴ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ƛƴŘǳǎǘǊƛŜǎ ŀƴŘ ŎƻƴǎǘǊǳŎǝƻƴ όbCw м!нύΦ ΨhǘƘŜǊ /ƻƳōǳǎǝƻƴΩ ǎƻǳǊŎŜǎ όbCw 

 
32 http://eippcb.jrc.ec.europa.eu/reference/ 
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м!пύ ŀƭǎƻ ŎƻƴǘǊƛōǳǘŜ ǘƻ ǘƘŜ {hн ŜƳƛǎǎƛƻƴǎ ǘƻǘŀƭ ƛƴ нлноΣ ǿƛǘƘ wŜǎƛŘŜƴǝŀƭ /ƻƳōǳǎǝƻƴ όbCw м!пōƛύ ōŜƛƴƎ 
ǘƘŜ ŘƻƳƛƴŀƴǘ ǎƻǳǊŎŜ ǿƛǘƘƛƴ ǘƘƛǎ ǎŜŎǘƻǊΦ 

hŦ ŀƭƭ ǘƘŜ ŀƛǊ ǉǳŀƭƛǘȅ Ǉƻƭƭǳǘŀƴǘǎ ŎƻƴǘǊƻƭƭŜŘ ǳƴŘŜǊ ǘƘŜ b9/w ŀƴŘ DƻǘƘŜƴōǳǊƎ tǊƻǘƻŎƻƭΣ {hн ŜƳƛǎǎƛƻƴǎ 
ǎƘƻǿ ǘƘŜ Ƴƻǎǘ ƳŀǊƪŜŘ ŘŜŎǊŜŀǎŜ ƻǾŜǊ ǝƳŜΥ ǎƛƴŎŜ мффлΣ ŜƳƛǎǎƛƻƴǎ ƘŀǾŜ ŘŜŎƭƛƴŜŘ ōȅ фт҈Φ ¢Ƙƛǎ ƛǎ ŘƛǊŜŎǘƭȅ 
ƭƛƴƪŜŘ ǘƻ ŀƴ ŜŎƻƴƻƳȅπǿƛŘŜ ǎƘƛƊ ŀǿŀȅ ŦǊƻƳ ǎǳƭǇƘǳǊπŎƻƴǘŀƛƴƛƴƎ ŦǳŜƭǎΣ ŀǎ ƴŀǘǳǊŀƭ Ǝŀǎ Ƙŀǎ ƭŀǊƎŜƭȅ ǊŜǇƭŀŎŜŘ 
Ŏƻŀƭ ŀǎ ǘƘŜ Ƴŀƛƴ ŦǳŜƭ ŦƻǊ ŜƭŜŎǘǊƛŎƛǘȅ ǇǊƻŘǳŎŜǊǎΣ ƛƴŘǳǎǘǊȅ ŀƴŘ ŦƻǊ ǊŜǎƛŘŜƴǝŀƭ ƘŜŀǝƴƎΦ hǾŜǊ млл aǘ ƻŦ Ŏƻŀƭ 
ǿŜǊŜ ǳǎŜŘ ƛƴ ǘƘŜ ¦Y ƛƴ мффлΣ ŦŀƭƭƛƴƎ ǘƻ ƭŜǎǎ ǘƘŀƴ мл aǘ ƛƴ ǊŜŎŜƴǘ ȅŜŀǊǎΦ ²ƘŜǊŜ Ŏƻŀƭ ƛǎ ǎǝƭƭ ǳǎŜŘ ƛƴ ƭŀǊƎŜ 
ƛƴŘǳǎǘǊȅΣ ǎǳŎƘ ŀǎ ƛƴ ŜƭŜŎǘǊƛŎƛǘȅ ƎŜƴŜǊŀǝƻƴ όǘƘŜ ƭŀǎǘ ŎƻŀƭπŬǊŜŘ ǇƻǿŜǊ ǎǘŀǝƻƴΣ wŀǘŎƭƛũŜπƻƴπ{ƻŀǊ ŎƭƻǎŜŘ ƻƴ 
олǘƘ {ŜǇǘŜƳōŜǊ нлнпύΣ ǘƘŜ ƛƴǘǊƻŘǳŎǝƻƴ ƻŦ ŜƳƛǎǎƛƻƴǎ ŀōŀǘŜƳŜƴǘ όǎǳŎƘ ŀǎ ƅǳŜ Ǝŀǎ ŘŜǎǳƭǇƘǳǊƛǎŀǝƻƴύ Ƙŀǎ 
ǊŜŘǳŎŜŘ ŜƳƛǎǎƛƻƴǎ ŦǳǊǘƘŜǊΦ  

¦ǎŜ ƻŦ ƘŜŀǾȅ ŦǳŜƭ ƻƛƭΣ ŀƴƻǘƘŜǊ ŦǳŜƭ ǿƘƛŎƘ Ŏŀƴ Ŏƻƴǘŀƛƴ ƘƛƎƘ ƭŜǾŜƭǎ ƻŦ ǎǳƭǇƘǳǊΣ Ƙŀǎ ŀƭǎƻ ŦŀƭƭŜƴ π ŦǊƻƳ 
ŀǇǇǊƻȄƛƳŀǘŜƭȅ нл aǘ ƛƴ мффл ǘƻ ƭŜǎǎ ǘƘŀƴ р aǘ ƛƴ ǊŜŎŜƴǘ ȅŜŀǊǎΦ ¢ƘŜ ǎǳƭǇƘǳǊ ŎƻƴǘŜƴǘ ƻŦ ƭƛǉǳƛŘ ŦǳŜƭǎ Ƙŀǎ 
ŀƭǎƻ ōŜŜƴ ƎǊŜŀǘƭȅ ǊŜŘǳŎŜŘΣ ŀƭǘƘƻǳƎƘ ǘƘŜ ƛƳǇŀŎǘ ƻŦ ǘƘƛǎ ƛǎ ŦŀƛǊƭȅ ǎƳŀƭƭ ŎƻƳǇŀǊŜŘ ǿƛǘƘ ǘƘŜ ŎƘŀƴƎŜǎ 
ǊŜƭŀǘŜŘ ǘƻ Ŏƻŀƭ ǳǎŜΦ 

[ŜƎƛǎƭŀǝƻƴ ǎǳŎƘ ŀǎ ǘƘŜ 9ƴǾƛǊƻƴƳŜƴǘŀƭ tǊƻǘŜŎǝƻƴ !Ŏǘ όмффлύΣ ǘƘŜ [ŀǊƎŜ /ƻƳōǳǎǝƻƴ tƭŀƴǘ 5ƛǊŜŎǝǾŜ 
όнллмύ ŀƴŘ ǘƘŜ LƴŘǳǎǘǊƛŀƭ 9Ƴƛǎǎƛƻƴǎ 5ƛǊŜŎǝǾŜ όнлмлύ ƘŀǾŜ ŀƭƭ ŎƻƴǘǊƛōǳǘŜŘ ǘƻ ǘƘŜ ǊŜƎǳƭŀǝƻƴ ŀƴŘ 
ƳƛǝƎŀǝƻƴ ƻŦ {hн ŜƳƛǎǎƛƻƴǎ ŀŎǊƻǎǎ ŜƴŜǊƎȅ ŀƴŘ ƛƴŘǳǎǘǊƛŀƭ ǎƻǳǊŎŜǎ ǎƛƴŎŜ мффлΣ ŦƻǊ ŜȄŀƳǇƭŜ ǊŜǎǳƭǝƴƎ ƛƴ 
ǘƘŜ ŬǩƴƎ ƻŦ ƅǳŜπƎŀǎ ŘŜǎǳƭǇƘǳǊƛǎŀǝƻƴ ǘƻ ŜƛƎƘǘ ǇƻǿŜǊ ǎǘŀǝƻƴǎ ōŜǘǿŜŜƴ мффт ŀƴŘ нллфΦ Lƴ ŀŘŘƛǝƻƴΣ 
ǎŜǾŜǊŀƭ ƘƛƎƘπŜƳƛǩƴƎ ƛƴŘǳǎǘǊȅ ǎŜŎǘƻǊǎ όǎǳŎƘ ŀǎ ǎǘŜŜƭπƳŀƪƛƴƎΣ ƴƻƴπŦŜǊǊƻǳǎ ƳŜǘŀƭ ǇǊƻŘǳŎǝƻƴΣ ƻƛƭ 
ǊŜŬƴƛƴƎύ ƘŀǾŜ ōŜŜƴ ƛƴ ŘŜŎƭƛƴŜ ƛƴ ǘƘŜ ¦Y ŀǎ ǇǊƻŘǳŎǝƻƴ Ƙŀǎ ƛƴŎǊŜŀǎƛƴƎƭȅ ƳƻǾŜŘ ƻǾŜǊǎŜŀǎ ŘǳǊƛƴƎ ǘƘŜ 
мффлǎ ŀƴŘ нлллǎΦ ¢ƘŜ ƛƴŎǊŜŀǎŜ ƛƴ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ŜƴŜǊƎȅ ƛƴŘǳǎǘǊƛŜǎ ŦǊƻƳ нлмм ǘƻ нлмн ǿŀǎ ŘǳŜ ǘƻ 
ƛƴŎǊŜŀǎŜŘ Ŏƻŀƭ ŎƻƴǎǳƳǇǝƻƴΦ IƻǿŜǾŜǊΣ ǘƘŜ ŘƻǿƴǿŀǊŘǎ ǘǊŜƴŘ ǊŜǘǳǊƴǎ ƛƴ ǎǳōǎŜǉǳŜƴǘ ȅŜŀǊǎΣ ǊŜǎǳƭǝƴƎ ƛƴ 
ŘŜŎǊŜŀǎƛƴƎ ŜƳƛǎǎƛƻƴǎΦ 

9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ ǘǊŀƴǎǇƻǊǘ ŀƴŘ ƴƻƴπǊƻŀŘ ƳƻōƛƭŜ ƳŀŎƘƛƴŜǊȅ ƘŀǾŜ ŘŜŎƭƛƴŜŘ ŘǳŜ ǘƻ ǘƘŜ ƭƻǿŜǊƛƴƎ ƻŦ ǘƘŜ 
ǎǳƭǇƘǳǊ ŎƻƴǘŜƴǘǎ ƻŦ ƭƛǉǳƛŘ ŦǳŜƭǎΦ Lƴ ŀŘŘƛǝƻƴΣ ƭŜƎƛǎƭŀǝƻƴ Ƙŀǎ ōŜŜƴ ƛƴǘǊƻŘǳŎŜŘ ǘƘŀǘ ƛƳǇŀŎǘǎ ǎƻƳŜ ǎǇŜŎƛŬŎ 
ǎƻǳǊŎŜǎΣ ǎǳŎƘ ŀǎ ǘƘŜ {ǳƭǇƘǳǊ /ƻƴǘŜƴǘ ƻŦ aŀǊƛƴŜ CǳŜƭǎ 5ƛǊŜŎǝǾŜ нллрκооκ9/ ŀƴŘ ǘƘŜ ƛƴǘǊƻŘǳŎǝƻƴ ƻŦ 
{ǳƭǇƘǳǊ 9Ƴƛǎǎƛƻƴ /ƻƴǘǊƻƭ !ǊŜŀǎΦ 
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2.2.3. Trends in Emissions of NMVOCs 

CƛƎǳǊŜ нπо ǎƘƻǿǎ ǘƘŜ ǝƳŜ ǎŜǊƛŜǎ ƻŦ ¦Y ŜƳƛǎǎƛƻƴǎ ƻŦ ba±h/ǎΦ 9Ƴƛǎǎƛƻƴǎ ƘŀǾŜ ŘŜŎƭƛƴŜŘ ǎǳōǎǘŀƴǝŀƭƭȅ 
ǎƛƴŎŜ мффл ōǳǘ ǎƛƴŎŜ нлмо ƘŀǾŜ ǊŜƳŀƛƴŜŘ ŀǘ ŀ ƳƻǊŜ Ŏƻƴǎǘŀƴǘ ƭŜǾŜƭΦ Lƴ ǘƘŜ ƎǊŀǇƘ ōŜƭƻǿΣ ǘƘŜ DƻǘƘŜƴōǳǊƎ 
tǊƻǘƻŎƻƭ 9w/ ǊŜƭŀǘŜǎ ǘƻ ǘƘŜ ŎƻƳƳƛǘƳŜƴǘ ǿƘŜƴ ǘŀƪƛƴƎ ƛƴǘƻ ŀŎŎƻǳƴǘ ŀƭƭ ¦Y ŜƳƛǎǎƛƻƴǎΣ ŀǎ ŘƛǎǇƭŀȅŜŘ ōȅ 
ǘƘŜ ōŀǊǎΦ ¢ƘŜ b9/w 9w/ ƘƻǿŜǾŜǊΣ ŎƻǊǊŜǎǇƻƴŘǎ ǘƻ ǘƻǘŀƭ ŜƳƛǎǎƛƻƴǎΣ ŜȄŎƭǳŘƛƴƎ ǎŜŎǘƻǊǎ о5 ŀƴŘ о. όƛΦŜΦ 
ŀƎǊƛŎǳƭǘǳǊŀƭ ǎƻƛƭǎ ŀƴŘ ƳŀƴǳǊŜ ƳŀƴŀƎŜƳŜƴǘύΣ ŀƴŘ ǘƘƛǎ ƛǎ ǊŜǇǊŜǎŜƴǘŜŘ ōȅ ǘƘŜ ōƭǳŜ ƭƛƴŜΦ 

¢ƘŜ нлнн ǘƻ нлно ǘǊŜƴŘ ƛǎ ŘǊƛǾŜƴ ōȅ ǊŜŘǳŎǝƻƴǎ ƛƴ ŀŎǝǾƛǘȅ ƛƴ ǘƘŜ ƻũǎƘƻǊŜ ƻƛƭ ŀƴŘ Ǝŀǎ ǎŜŎǘƻǊ όм.нŀƛ ŀƴŘ 
м.нŎύΣ ŎƻƳōƛƴŜŘ ǿƛǘƘ ǊŜŘǳŎŜŘ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ƳŀƴǳǊŜ ǎǇǊŜŀŘƛƴƎ ƛƴ ǘƘŜ ŀƎǊƛŎǳƭǘǳǊŜ ǎŜŎǘƻǊ όо5ŀнŀύΣ 
ŀƴŘ ǊŜŘǳŎŜŘ ǎƻƭƛŘ ƳƛƴŜǊŀƭ ŦǳŜƭ ǳǎŀƎŜ ƛƴ ǘƘŜ ǊŜǎƛŘŜƴǝŀƭ ǎŜŎǘƻǊ όм!пōƛύΦ ¢Ƙƛǎ ƛǎ ƻũǎŜǘ ōȅ ƛƴŎǊŜŀǎŜǎ ƛƴ 
ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ŦǳƎƛǝǾŜǎ ƛƴ ǊŜŬƴŜǊƛŜǎ όм.нŀƛǾύΣ ŀƴ ƛƴŎǊŜŀǎŜŘ ŀƳƻǳƴǘ ƻŦ ǿƘƛǎƪȅ ƳŀǘǳǊƛƴƎ ƛƴ ǘƘŜ ŦƻƻŘ 
ŀƴŘ ŘǊƛƴƪ ǎŜŎǘƻǊ όнIнύΣ ŀƴŘ ŀƴ ƛƴŎǊŜŀǎŜŘ ŀƳƻǳƴǘ ƻŦ ǾŜƘƛŎƭŜ ǎŎǊŜŜƴ ǿŀǎƘ ǳǎŜŘΣ ƛƴ ƭƛƴŜ ǿƛǘƘ ƛƴŎǊŜŀǎƛƴƎ 
ǾŜƘƛŎƭŜ ƪƛƭƻƳŜǘŜǊǎ ŘǊƛǾŜƴ όн5оŀύΦ 
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CƛƎǳǊŜ нπо ¢ƻǘŀƭ ¦Y ŜƳƛǎǎƛƻƴǎ ƻŦ ba±h/ǎ ŦƻǊ мффлπнлно 

 

¢ŀōƭŜ нπр ǎƘƻǿǎ ǘƘŜ ǇŜǊŎŜƴǘŀƎŜ ŎƘŀƴƎŜǎ ƛƴ ǘƘŜ ŜƳƛǎǎƛƻƴǎ ƻŦ ba±h/ǎ ǎƛƴŎŜ мффл ŀƴŘ ¢ŀōƭŜ нπс 
ǎǳƳƳŀǊƛǎŜǎ ǘƘŜ ƪŜȅ ŦŀŎǘƻǊǎ ŀƴŘ ƭŜƎƛǎƭŀǝƻƴ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǘƘŜ ǊŜŘǳŎǝƻƴǎ ƛƴ ŜƳƛǎǎƛƻƴǎΦ 
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Table 2-5 Key data relating to emissions of NMVOCs 

Key Data Value 

Total emission (1990): 2,799 kt 

Total emission (2005): 1,261 kt 

Total emission (2023): 756 kt 

Emission reduction 1990-2023: 73% 

Largest source category (1990): Industrial Processes (33%) 

Largest source category (2023): Industrial Processes and Product Use (57%) 

 

Table 2-6 Key factors and legislation driving the trend in NMVOC emissions 

Key factors and legislation driving the trend in emissions Date Implemented 

1991 Protocol concerning the Control of Emissions of Volatile Organic 
Compounds and their Transboundary Fluxes (Geneva Protocol under the 
CLRTAP), which committed the UK to a 30% reduction in emissions of 
NMVOCs by 1999 from a 1988 base year. That was achieved through UK 
legislation such as the Environmental Protection Act 1990, and through 
implementation of EU directives, such as on road vehicle emissions. 

1991 

Gothenburg Protocol (a measure under the 1979 UNECE Convention on Long 
Range Transboundary Air Pollution (CLRTAP)) includes measures to combat 
the effects of NMVOC 

2012 

Updates to BAT (Best Available Techniques) under national controls on sub-
L95 ΨtŀǊǘ .Ω ƛƴǎǘŀƭƭŀǘƛƻƴǎ33 

Subject to ongoing review 
but most guidance 
updated 2012-2015 

Directive on Industrial Emissions 2010/75/EU (IED) 2012 (but note that this 
superseded existing 
Directives) 

UK Pollution Prevention and Control (PPC) regulations 1999 

Solvents Directive (99/13/EC) 2001 

New air quality directive (Directive 2008/50/EC) 2008 

Series of Euro standards to limit vehicle tailpipe and evaporative emissions, 
e.g. Euro 5 standards in Regulation (EC) No 715/2007 and previous Directives 

2007 

EU Fuel Quality Directive 98/70/EC limiting vapour pressure of petrol to 
reduce evaporative emissions 

1998 

Implementation of various stages of the EU Non-Road Mobile Machinery 
Directives 97/68/EC and subsequent amendments 

1997 

Reductions in the quantity of petrol consumed over time series  1990-2023 

Declining production of crude oil after reaching a peak in 1999  1999 

Ecodesign Regulations which controls Organic Gaseous Carbon emission from 
small scale oil, gas and solid fuel boilers and room heaters. 

2015-2022 (date depends 
on appliance type and 
fuel) 

 

 
33 http://eippcb.jrc.ec.europa.eu/reference/ 
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Lƴ мффлΣ ǘƘŜ ƭŀǊƎŜǎǘ ŎƻƴǘǊƛōǳǝƻƴǎ ǘƻ ǘƘŜ ǘƻǘŀƭ ŜƳƛǎǎƛƻƴǎ ǿŜǊŜ ŦǊƻƳ ƛƴŘǳǎǘǊƛŀƭ ǇǊƻŎŜǎǎŜǎ ŀƴŘ ǇǊƻŘǳŎǘ 
ǳǎŜΣ ǊƻŀŘ ǘǊŀƴǎǇƻǊǘ ŀƴŘ ŦǳƎƛǝǾŜ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ŦǳŜƭǎΦ {ƛƴŎŜ мффлΣ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ŀƭƭ ƳŀƧƻǊ ǎƻǳǊŎŜǎ 
ƘŀǾŜ ŘŜŎǊŜŀǎŜŘΣ ǿƘƛŎƘ ƛǎ ƎŜƴŜǊŀƭƭȅ ŀǧǊƛōǳǘŜŘ ǘƻ ǘƘŜ ƛƴǘǊƻŘǳŎǝƻƴ ƻŦ ǿƛŘŜπǊŀƴƎƛƴƎ ƭŜƎƛǎƭŀǝǾŜ ŎƻƴǘǊƻƭǎΣ 
ŀƴŘ ŎƘŀƴƎŜǎ ƛƴ ƛƴŘǳǎǘǊƛŀƭ ŀŎǝǾƛǘȅ ƛƴ ǘƘŜ ¦YΦ  

9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ ǊƻŀŘ ǘǊŀƴǎǇƻǊǘ ƘŀǾŜ ǎŜŜƴ ŀ ŘǊŀƳŀǝŎ ŘŜŎǊŜŀǎŜ ǎƛƴŎŜ мффл ŘǳŜ ǘƻ ǘƘŜ ƛƴǘǊƻŘǳŎǝƻƴ ƻŦ 
ǘƘǊŜŜπǿŀȅ ŎŀǘŀƭȅǝŎ ŎƻƴǾŜǊǘŜǊǎ ŀƴŘ ŎƻƴǘǊƻƭǎ ƻƴ ŜǾŀǇƻǊŀǝǾŜ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǾŜƘƛŎƭŜǎΣ ŀƴŘΣ ǘƻ ŀ ƭŜǎǎŜǊ 
ŘŜƎǊŜŜΣ ŀ ǎǿƛǘŎƘ ŀǿŀȅ ŦǊƻƳ ǇŜǘǊƻƭ ǘƻ ŘƛŜǎŜƭ ŎŀǊǎΣ ŀƴŘ ƛƳǇǊƻǾŜŘ ŦǳŜƭ ŜŎƻƴƻƳȅΦ 

¢ƘŜ LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎŜǎ ŀƴŘ tǊƻŘǳŎǘ ¦ǎŜ ŎŀǘŜƎƻǊȅΣ ǎƘƻǿƴ ƛƴ CƛƎǳǊŜ нπоΣ ƛǎ ǘƘŜ ƭŀǊƎŜǎǘ ǎƻǳǊŎŜ ǎŜŎǘƻǊΦ 
IƻǿŜǾŜǊΣ ƛǘ ƛǎ ŀ ǾŜǊȅ ŘƛǾŜǊǎŜ ŎŀǘŜƎƻǊȅΣ ŀƴŘ ƛƴŎƭǳŘŜǎ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘŜ ǳǎŜ ƻŦ ŘƻƳŜǎǝŎ ǇǊƻŘǳŎǘǎ ǘƘŀǘ 
Ŏƻƴǘŀƛƴ ǎƻƭǾŜƴǘǎΣ ǘƘŜ ǳǎŜ ƻŦ ǎƻƭǾŜƴǘǎ ōȅ ƛƴŘǳǎǘǊȅΣ ŦƻǊ ŜȄŀƳǇƭŜ ƛƴ ƛƴŘǳǎǘǊƛŀƭ ŎƻŀǝƴƎ ŀƴŘ ǇǊƛƴǝƴƎ 
ǇǊƻŎŜǎǎŜǎΣ ŀƴŘ ƛƴŘǳǎǘǊƛŀƭ ǇǊƻŎŜǎǎŜǎ ǎǳŎƘ ŀǎ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜ ƻŦ ŎƘŜƳƛŎŀƭǎΣ ǝƳōŜǊ ǇǊƻŘǳŎǘǎΣ ƳŜǘŀƭ 
ǇǊƻŘǳŎǘǎΣ ŦƻƻŘΣ ŀƭŎƻƘƻƭƛŎ ŘǊƛƴƪǎ ŀƴŘ ƘŀƴŘ ǎŀƴƛǝǎŜǊǎΦ wŜŘǳŎǝƻƴǎ ƛƴ ŜƳƛǎǎƛƻƴǎ ƘŀǾŜ ōŜŜƴ ŘǊƛǾŜƴ ōȅ 
ƭŜƎƛǎƭŀǝƻƴ ǘƘŀǘ ƘŀǎΣ ŦƻǊ ŜȄŀƳǇƭŜΣ ǊŜŘǳŎŜŘ ǘƘŜ ǎƻƭǾŜƴǘ ŎƻƴǘŜƴǘ ƻŦ Ǉŀƛƴǘǎ ŀƴŘ ƻǘƘŜǊ ǇǊƻŘǳŎǘǎ ŀƴŘ ŀƭǎƻ 
ǊŜǉǳƛǊŜŘ ƛƴŘǳǎǘǊƛŜǎ ǳǎƛƴƎ ǎƻƭǾŜƴǘǎ ǘƻ ƛƳǇƭŜƳŜƴǘ ōŜǧŜǊ ŎƻƴǘǊƻƭ ƻǊ ǊŜŎƻǾŜǊȅ ƻŦ ǎƻƭǾŜƴǘ ǊŜƭŜŀǎŜǎΣ ǘƘǳǎ 
ǎǳōǎǘŀƴǝŀƭƭȅ ǊŜŘǳŎƛƴƎ ǘƘŜ ba±h/ ŜƳƛǎǎƛƻƴǎΦ IƻǿŜǾŜǊΣ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǎƻƳŜ ǎƻǳǊŎŜǎ ƘŀǾŜ ƛƴŎǊŜŀǎŜŘΦ 
CƻǊ ŜȄŀƳǇƭŜΣ ƛǘ ƛǎ ŀǎǎǳƳŜŘ ǘƘŀǘ ǘƘŜ ŎƻƴǎǳƳǇǝƻƴ ƻŦ ǎƻƳŜ ŘƻƳŜǎǝŎ ǇǊƻŘǳŎǘǎ ǘƘŀǘ Ŏƻƴǘŀƛƴ ǎƻƭǾŜƴǘǎ 
ƘŀǾŜ ƛƴŎǊŜŀǎŜŘ ƛƴπƭƛƴŜ ǿƛǘƘ ¦Y ǇƻǇǳƭŀǝƻƴ ŀƴŘ ǘƘŜ ǇǊƻŘǳŎǝƻƴ ƻŦ ŀƭŎƻƘƻƭƛŎ ŘǊƛƴƪǎ ǎǳŎƘ ŀǎ ǿƘƛǎƪȅ Ƙŀǎ 
ƛƴŎǊŜŀǎŜŘΣ ǎƻ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ōƻǘƘ ǎƻǳǊŎŜǎ ŀǊŜ ŜǎǝƳŀǘŜŘ ǘƻ ƘŀǾŜ ƛƴŎǊŜŀǎŜŘΦ 

¢ƘŜ CǳƎƛǝǾŜ 9Ƴƛǎǎƛƻƴǎ ǎƻǳǊŎŜ ŎŀǘŜƎƻǊȅ ƛƴŎƭǳŘŜǎ ŜƳƛǎǎƛƻƴ ǎƻǳǊŎŜǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ŜȄǘǊŀŎǝƻƴΣ 
ǊŜŬƴƛƴƎ ŀƴŘ ŘƛǎǘǊƛōǳǝƻƴ ƻŦ Ŧƻǎǎƛƭ ŦǳŜƭǎΦ aƻǊŜ ǎǘǊƛƴƎŜƴǘ ŎƻƴǘǊƻƭǎ ƻƴ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ŜȄǘǊŀŎǝƻƴ ŀƴŘ 
ǊŜŬƴƛƴƎ ƻǇŜǊŀǝƻƴǎΣ ǇǊƻƎǊŀƳƳŜǎ ǘƻ ǊŜǇƭŀŎŜ ƻƭŘŜǊ Ǝŀǎ Ƴŀƛƴ ǇƛǇŜǎΣ ŀƴŘ ƛƳǇǊƻǾŜŘ ŜƳƛǎǎƛƻƴ ŎƻƴǘǊƻƭǎ ŀǘ 
ǇŜǘǊƻƭ ǎǘŀǝƻƴǎ ƘŀǾŜ ŀƭƭ ŎƻƴǘǊƛōǳǘŜŘ ǘƻ ǘƘŜ ǊŜŘǳŎǝƻƴ ƛƴ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘƛǎ ǎƻǳǊŎŜ ǎŜŎǘƻǊ ŀŎǊƻǎǎ ǘƘŜ 
ǝƳŜ ǎŜǊƛŜǎΦ /ƻŀƭ ƳƛƴƛƴƎ όм.мŀύ ǿŀǎ ŀƴ ƛƳǇƻǊǘŀƴǘ ǎƻǳǊŎŜ ƛƴ мффлΣ ōǳǘ ŜƳƛǎǎƛƻƴǎ ƘŀǾŜ ŘŜŎǊŜŀǎŜŘ ŀƭƳƻǎǘ 
ǘƻ ȊŜǊƻ ǎƛƴŎŜ ǘƘŜƴΣ ŀǎ ǘƘŜ ŘŜŜǇ ƳƛƴƛƴƎ ƻŦ Ŏƻŀƭ Ƙŀǎ ǇǊŀŎǝŎŀƭƭȅ ŎŜŀǎŜŘ ƛƴ ǘƘŜ ¦YΦ 

9Ƴƛǎǎƛƻƴǎ ǊŜƳŀƛƴŜŘ ǊŜƭŀǝǾŜƭȅ ŎƻƴǎƛǎǘŜƴǘ ōŜǘǿŜŜƴ нлмп ŀƴŘ нлмуΣ ōŜŦƻǊŜ ǊŜŘǳŎƛƴƎ ƛƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎ 
ȅŜŀǊǎ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ ǊŜŘǳŎŜŘ ǾŜƴǝƴƎ ƛƴ ǘƘŜ ǳǇǎǘǊŜŀƳ ƻƛƭ ŀƴŘ Ǝŀǎ ǎŜŎǘƻǊΣ ŦƻƭƭƻǿŜŘ ōȅ ǊŜŘǳŎǝƻƴǎ ƛƴ ŀŎǝǾƛǘȅ 
ƛƴ Ƴŀƴȅ ǎŜŎǘƻǊǎΣ ǿƘƛŎƘ ŎƻƛƴŎƛŘŜŘ ǿƛǘƘ ǘƘŜ /h±L5πмф ǇŀƴŘŜƳƛŎΦ нлнм ǘƻ нлнн ǎŀǿ ŦǳǊǘƘŜǊ ǊŜŘǳŎǝƻƴǎΣ 
ǇǊŜŘƻƳƛƴŀƴǘƭȅ ŘǳŜ ǘƻ ǊŜŘǳŎŜŘ ǳǎŀƎŜ ƻŦ ƘŀƴŘ ǎŀƴƛǝǎŜǊ ǿƘŜƴ ŎƻƳǇŀǊŜŘ ǘƻ ǘƘŜ ǇŜŀƪ ƛƴ нлнлΦ 
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2.2.4. Trends in Emissions of NH3 

hǾŜǊŀƭƭ ŀƳƳƻƴƛŀ ŜƳƛǎǎƛƻƴǎ ƘŀǾŜ ōŜŜƴ ƛƴ ŘŜŎƭƛƴŜ ǎƛƴŎŜ мффлΦ ¢ƘŜ ƳŀƧƻǊƛǘȅ ƻŦ ǘƘŜ ŘŜŎƭƛƴŜ Ƙŀǎ ƻŎŎǳǊǊŜŘ 
ōŜǘǿŜŜƴ мффл ŀƴŘ нллуΣ ŦƻƭƭƻǿƛƴƎ ǿƘƛŎƘ ŜƳƛǎǎƛƻƴǎ ƘŀǾŜ ǊŜƳŀƛƴŜŘ ǊŜƭŀǝǾŜƭȅ ǎǘŀōƭŜΦ !ƴƴǳŀƭ ŜƳƛǎǎƛƻƴǎ 
ŀŎƘƛŜǾŜŘ ǘƘŜƛǊ ƭƻǿŜǎǘ ƭŜǾŜƭ ƛƴ нлмоΣ ŀƴŘ ŦƻƭƭƻǿƛƴƎ ǘƘƛǎ ŜƳƛǎǎƛƻƴǎ ƘŀǾŜ ōŜŜƴ ƘƛƎƘŜǊΣ ōǳǘ ǊŜƳŀƛƴŜŘ ōŜƭƻǿ 
ǘƘŜ ƭŜǾŜƭǎ ǎŜŜƴ ǇǊƛƻǊ ǘƻ ǘƘŜ ƳƛŘ π нлллǎΦ CƛƎǳǊŜ нπп ǎƘƻǿǎ ǘƘŜ ǝƳŜ ǎŜǊƛŜǎ ƻŦ ¦Y ŜƳƛǎǎƛƻƴǎ ƻŦ bIоΦ  

¢ƘŜ нлнн ǘƻ нлно ŜƳƛǎǎƛƻƴ ǘǊŜƴŘ ƛǎ ŘǊƛǾŜƴ ŀƭƳƻǎǘ ŜƴǝǊŜƭȅ ōȅ ŀƴ ƛƴŎǊŜŀǎŜ ƛƴ ǘƘŜ ǉǳŀƴǝǘȅ ƻŦ ǳǊŜŀ ŀǇǇƭƛŜŘ 
ƻƴ ŀǊŀōƭŜ ŀƴŘ ƎǊŀǎǎƭŀƴŘ όо5ŀмύ ŀƴŘ ŀƴ ƛƴŎǊŜŀǎŜ ƛƴ ǇŜǘ ƴǳƳōŜǊǎ όс!ύΦ IƻǿŜǾŜǊΣ ǘƘƛǎ ƛǎ ƻũǎŜǘ ōȅ 
ŘŜŎǊŜŀǎŜǎ ƛƴ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ƳŀƴǳǊŜ ǎǇǊŜŀŘƛƴƎ όо5ŀнŀύΣ ǘƻƎŜǘƘŜǊ ǿƛǘƘ ŘŜŎǊŜŀǎŜǎ ƛƴ ǇƛƎ όо.оύ ŀƴŘ ƻǘƘŜǊ 
ŎŀǧƭŜ όо.мōύ ǇƻǇǳƭŀǝƻƴǎΦ 
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CƛƎǳǊŜ нπп ¢ƻǘŀƭ ¦Y ŜƳƛǎǎƛƻƴǎ ƻŦ bIо ŦƻǊ мффлπнлно34 

 

¢ŀōƭŜ нπт ǎƘƻǿǎ ǘƘŜ ǇŜǊŎŜƴǘŀƎŜ ŎƘŀƴƎŜǎ ƛƴ ǘƘŜ ŜƳƛǎǎƛƻƴǎ ƻŦ bIо ǎƛƴŎŜ мффл ŀƴŘ ¢ŀōƭŜ нπу ǎǳƳƳŀǊƛǎŜǎ 
ǘƘŜ ƪŜȅ ŦŀŎǘƻǊǎ ŀƴŘ ƭŜƎƛǎƭŀǝƻƴ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǘƘŜ ǊŜŘǳŎǝƻƴǎ ƛƴ ŜƳƛǎǎƛƻƴǎΦ 

 

 
34 The UK has an approved adjustment NH3 emissions from NFR 3Da2c, as a result, the UK is in compliance with NH3 NECR and Gothenburg 
ERC ceilings for 2020-2022. Please see chapter 10 for more information 
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Table 2-7 Key data relating to emissions of NH3 

Key Data Value 

Total emission (1990): 307 kt 

Total emission (2005): 281 kt 

Total emission (2023): 265 kt 

Emission reduction 1990-2023: 14% 

Largest source category (1990): Agriculture (91%) 

Largest source category (2023): Agriculture (87%) 

 

Table 2-8 Key factors and legislation driving the trend in NH3 emissions 

Key factors and legislation driving the trend in emissions Date Implemented 

Reduced nitrogen fertiliser application rates and reductions in numbers of 
some types of agricultural animals  

1990-2023 

UK Pollution Prevention and Control (PPC) Act 1999 

Water pollution by discharge of certain dangerous substances (Directive 
76/646/EEC) 

1976 

Directive on Industrial Emissions 2010/75/EU (IED) 2012 

Revised Gothenburg UN/ECE Protocol to abate acidification, eutrophication 
and ground level ozone (ECE/EB.AIR/122/Add.1, decisions 2013/3 and 2013/4) 

2013 

Gothenburg Protocol under 1979 UNECE CLRTAP, includes measures to 
combat the effects of NH3 

Nutrient Action Programme Regulations (Northern Ireland) 

 

Control of Agricultural Pollution Regulations for Wales 

 

Farming and Water Scotland 

 

2012 

 

2019 

2021 

 

2023 

 

bIо ŜƳƛǎǎƛƻƴǎ ŀǊŜ ŘƛŶŎǳƭǘ ǘƻ ƳŜŀǎǳǊŜ ŀƴŘ ŜǎǝƳŀǘŜ ōŜŎŀǳǎŜ ǘƘŜȅ ŀǊŜ ŘƻƳƛƴŀǘŜŘ ōȅ άŘƛũǳǎŜέ ǎƻǳǊŎŜǎ 
όƛΦŜΦ ǿƛŘŜ ƎŜƻƎǊŀǇƘƛŎŀƭ ǎǇǊŜŀŘ ŀƴŘ ƭŀǊƎŜ ǾŀǊƛŜǘȅ ƻŦ ŜƳƛǎǎƛƻƴ ǎƻǳǊŎŜǎΣ ǊŀƴƎƛƴƎ ŦǊƻƳ ƭƛǾŜǎǘƻŎƪ ŀƴŘ 
ŘƻƳŜǎǝŎ ǇŜǘǎ ǘƻ ŎƻƳǇƻǎǝƴƎύΣ ǊŀǘƘŜǊ ǘƘŀƴ Ǉƻƛƴǘ ǎƻǳǊŎŜǎ όŜΦƎΦ ǇƻǿŜǊ ǎǘŀǝƻƴǎ ŀƴŘ ƛƴŘǳǎǘǊƛŀƭ 
ƛƴǎǘŀƭƭŀǝƻƴǎύΦ !ǎ ŀ ǊŜǎǳƭǘΣ ǳƴŎŜǊǘŀƛƴǘȅ ƛƴ ǘƘŜ ¦Y ƛƴǾŜƴǘƻǊȅ ŜǎǝƳŀǘŜǎ ŀǊŜ ƎǊŜŀǘŜǊ ŦƻǊ bIо ǘƘŀƴ ŦƻǊ Ƴŀƴȅ 
ƻǘƘŜǊ ŀƛǊ ǉǳŀƭƛǘȅ Ǉƻƭƭǳǘŀƴǘǎ όǎŜŜ {ŜŎǝƻƴ мΦтύΦ 

CƛƎǳǊŜ нπп ǎƘƻǿǎ ǘƘŀǘ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ŀƎǊƛŎǳƭǘǳǊŜ ŘƻƳƛƴŀǘŜ ǘƘŜ ǘƻǘŀƭ bIо ŜƳƛǎǎƛƻƴǎΦ ¢ƘŜ ƭŀǊƎŜǎǘ ǎƻǳǊŎŜ 
ǿƛǘƘƛƴ ŀƎǊƛŎǳƭǘǳǊŜ ƛǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ƭƛǾŜǎǘƻŎƪΣ ǎǇŜŎƛŬŎŀƭƭȅ ǘƘŜ ŘŜŎƻƳǇƻǎƛǝƻƴ ƻŦ ǳǊŜŀ ƛƴ ŀƴƛƳŀƭ ǿŀǎǘŜǎ 
όŀƴŘ ǳǊƛŎ ŀŎƛŘ ƛƴ ǇƻǳƭǘǊȅ ǿŀǎǘŜǎύΦ hŦ ǘƘŜ ƭƛǾŜǎǘƻŎƪ ǎŜŎǘƻǊǎΣ ŎŀǧƭŜ ŀǊŜ ǘƘŜ ƭŀǊƎŜǎǘ ŜƳƛǧŜǊǎ ƻŦ bIоΣ 
ŀŎŎƻǳƴǝƴƎ ŦƻǊ ŀǇǇǊƻȄƛƳŀǘŜƭȅ ǘǿƻ ǘƘƛǊŘǎ ƻŦ ŀƭƭ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ƭƛǾŜǎǘƻŎƪΦ 9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ ǎƻƛƭǎ ŀǊŜ ŀƭǎƻ 
ŀƴ ƛƳǇƻǊǘŀƴǘ ǎƻǳǊŎŜΣ ŎŀǳǎŜŘ ōȅ ǘƘŜ ŀǇǇƭƛŎŀǝƻƴ ƻŦ ƳŀƴǳǊŜΣ ŘƛƎŜǎǘŀǘŜǎ ŦǊƻƳ ŀƴŀŜǊƻōƛŎ ŘƛƎŜǎǝƻƴ ό!ƴ5ύΣ 
ŀƴŘ ƛƴƻǊƎŀƴƛŎ όƳŀƴǳŦŀŎǘǳǊŜŘύ ŦŜǊǝƭƛǎŜǊΣ ŜǎǇŜŎƛŀƭƭȅ ǳǊŜŀπōŀǎŜŘ ŦŜǊǝƭƛǎŜǊǎΦ 9Ƴƛǎǎƛƻƴǎ ƻŦ ŀƳƳƻƴƛŀ 
ŘǊƻǇǇŜŘ ƛƴ ǘƘŜ ŀƎǊƛŎǳƭǘǳǊŜ ǎŜŎǘƻǊ ŦǊƻƳ нлмфπнлнл ŘǳŜ ǘƻ ǇƻƻǊ ŀǳǘǳƳƴ ǿŜŀǘƘŜǊ ǊŜŘǳŎƛƴƎ ǘƘŜ ŀƳƻǳƴǘ 
ƻŦ ǿƛƴǘŜǊ ŎǊƻǇǎ ǎƻǿƴΣ ǿƛǘƘ ǎǇǊƛƴƎ ŎǊƻǇǎ ǎƻǿƴ ƛƴ ǘƘŜƛǊ ǇƭŀŎŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎǇǊƛƴƎΣ ǿƛƴǘŜǊ ŎǊƻǇǎ ƘŀǾŜ 
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ƎǊŜŀǘŜǊ ƴƛǘǊƻƎŜƴ ǊŜǉǳƛǊŜƳŜƴǘǎ ǘƘŀƴ ǎǇǊƛƴƎ ŎǊƻǇǎ ŀƴŘ ǘƘŜǊŜŦƻǊŜ ƴƛǘǊƻƎŜƴ ŦŜǊǝƭƛǎŜǊ ŀǇǇƭƛŎŀǝƻƴ ǊŀǘŜǎ 
ǿŜǊŜ ǊŜŘǳŎŜŘΦ Lƴ нлнмΣ ǿƛǘƘ άǘȅǇƛŎŀƭέ ŀǳǘǳƳƴ ŎƻƴŘƛǝƻƴǎ ŜȄǇŜǊƛŜƴŎŜŘΣ ŀƳƳƻƴƛŀ ŜƳƛǎǎƛƻƴǎ ǊŜǘǳǊƴŜŘ 
ǘƻ ǇǊŜπнлнл ƭŜǾŜƭǎΦ IƻǿŜǾŜǊΣ ƛƴ нлнн ǿŜ ƻōǎŜǊǾŜ ǘƘŜ ƛƳǇŀŎǘ ƻŦ ǘƘŜ ŜƴŜǊƎȅ ŎǊƛǎƛǎ ƻƴ ŦŜǊǝƭƛǎŜǊ ǇǊƛŎŜǎΣ 
ǿƘƛŎƘ ƭŜŘ ǘƻ ŀ ŘŜŎǊŜŀǎŜ ƛƴ ǘƘŜ ŀƳƻǳƴǘ ƻŦ ƴƛǘǊƻƎŜƴ ŦŜǊǝƭƛǎŜǊ ŀǇǇƭƛŜŘ ŀƴŘ ŀƴ ŀǎǎƻŎƛŀǘŜŘ ŘŜŎǊŜŀǎŜ ƛƴ 
ŀƳƳƻƴƛŀ ŜƳƛǎǎƛƻƴǎΦ Lƴ нлно ƴƛǘǊƻƎŜƴ ŦŜǊǝƭƛǎŜǊ ǇǊƛŎŜǎ ǇŀǊǝŀƭƭȅ ǊŜŎƻǾŜǊŜŘΣ ƳƻǊŜ ŦŜǊǝƭƛǎŜǊ ǿŀǎ ǳǎŜŘ  ŀƴŘ 
ǘƘǳǎ ŀƳƳƻƴƛŀ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ƴƛǘǊƻƎŜƴ ŦŜǊǝƭƛǎŜǊ ƛƴŎǊŜŀǎŜŘΣ ŀƭǘƘƻǳƎƘ ƴƻǘ ǘƻ ǘƘŜ ǎŀƳŜ ƭŜǾŜƭ ŀǎ ƻōǎŜǊǾŜŘ 
ƛƴ нлнмΦ  

/ƻƳǇŀǊŜŘ ǿƛǘƘ ƻǘƘŜǊ ŀƛǊ ǉǳŀƭƛǘȅ ǇƻƭƭǳǘŀƴǘǎΣ ǘƘŜǊŜ Ƙŀǎ ōŜŜƴ ǊŜƭŀǝǾŜƭȅ ƭƛǧƭŜ ǊŜŘǳŎǝƻƴ ƛƴ ǘƻǘŀƭ ŜƳƛǎǎƛƻƴǎ 
ƻǾŜǊ ǘƘŜ ǝƳŜ ǎŜǊƛŜǎ όCƛƎǳǊŜ нπпύΦ ¢ƘŜ ǊŜŘǳŎǝƻƴ ƻŦ bIо ŜƳƛǎǎƛƻƴǎ ƻǾŜǊ ǘƘŜ ǝƳŜ ǎŜǊƛŜǎ ƛǎ ƭŀǊƎŜƭȅ ŘǳŜ ǘƻ 
ŀ ŘŜŎǊŜŀǎŜ ƛƴ ƴǳƳōŜǊǎ ƻŦ ǎƻƳŜ ǘȅǇŜǎ ƻŦ ƭƛǾŜǎǘƻŎƪ ǎǳŎƘ ŀǎ ōŜŜŦ ŎŀǧƭŜΣ ǇƛƎǎΣ ŀƴŘ ǘǳǊƪŜȅǎΣ ƭŜŀŘƛƴƎ ǘƻ ƭƻǿŜǊ 
ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘŜ ǿŀǎǘŜǎ όŜȄŎǊŜǘŀύ ƻŦ ǘƘŜǎŜ ǘȅǇŜǎ ƻŦ ŀƴƛƳŀƭǎΦ ¢ƘŜ ƛƳǇƭŜƳŜƴǘŀǝƻƴ ƻŦ ǊŜƎǳƭŀǝƻƴǎ ǎǳŎƘ 
ŀǎ ǘƘŜ bƛǘǊŀǘŜ {ŜƴǎƛǝǾŜ !ǊŜŀǎ hǊŘŜǊ όмффлύΣ ŀƴŘ ǎǳōǎŜǉǳŜƴǘ ŘŜǎƛƎƴŀǝƻƴ ƻŦ bƛǘǊŀǘŜ ±ǳƭƴŜǊŀōƭŜ ½ƻƴŜǎ 
ǿƘŜǊŜ ǘƘŜ ǳǎŜ ƻŦ ƳŀƴǳŦŀŎǘǳǊŜŘ ƴƛǘǊƻƎŜƴ ŦŜǊǝƭƛǎŜǊǎ ŀƴŘ ƻǊƎŀƴƛŎ ƳŀƴǳǊŜǎ ƛǎ ŎƻƴǘǊƻƭƭŜŘΣ ƭŜŘ ǘƻ ŀ 
ǊŜŘǳŎǝƻƴ ƛƴ ŦŜǊǝƭƛǎŜǊ ǳǎŜ ŀƴŘ ǊŜǎǳƭǘŀƴǘ bIо ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘŜ ƭŀǘŜ мффлǎ ƻƴǿŀǊŘǎΦ hǾŜǊŀƭƭΣ ǘƘŜ 
ŎƻƳōƛƴŜŘ ŜũŜŎǘ ƻŦ ŎƘŀƴƎŜǎ ƛƴ ŀƴƛƳŀƭ ƴǳƳōŜǊǎ ŀƴŘ ǘƘŜ ǊŜŘǳŎǝƻƴǎ ƛƴ ǳǎŜ ƻŦ ŎƘŜƳƛŎŀƭ ŦŜǊǝƭƛǎŜǊǎ ǊŜǎǳƭǘŜŘ 
ƛƴ ŀ ƎǊŀŘǳŀƭ ǊŜŘǳŎǝƻƴ ƛƴ bIо ŜƳƛǎǎƛƻƴǎ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ǇŜǊƛƻŘ ŦǊƻƳ мффл ǘƻ нллуΦ IƻǿŜǾŜǊΣ ǎƛƴŎŜ 
ǘƘŜƴΣ ŜƳƛǎǎƛƻƴǎ ƘŀǾŜ ƅǳŎǘǳŀǘŜŘ ǎƭƛƎƘǘƭȅ ŜŀŎƘ ȅŜŀǊΣ ŘǳŜ ǘƻ ǎƭƛƎƘǘ ŎƘŀƴƎŜǎ ƛƴ ƴǳƳōŜǊǎ ƻŦ ŘŀƛǊȅ ŎŀǧƭŜΣ ōǳǘ 
ŀƭǎƻ ŘǳŜ ǘƻ ƛƴŎǊŜŀǎŜŘ ǳǎŜ ƻŦ ǳǊŜŀπōŀǎŜŘ ŦŜǊǝƭƛǎŜǊǎΦ ¢ƘŜ ǇǊƛŎŜ ƻŦ ŦŜǊǝƭƛǎŜǊǎ ǾŀǊƛŜǎ ŀƴŘ ǘƘǳǎ ǘƘŜǊŜ ƛǎ ŀƴƴǳŀƭ 
ǾŀǊƛŀǝƻƴ ƛƴ ǘƘŜ ǉǳŀƴǝǝŜǎ ŀǇǇƭƛŜŘ ŀƴŘ ǘƘŜ ōŀƭŀƴŎŜ ōŜǘǿŜŜƴ ǘȅǇŜǎ ƻŦ ŦŜǊǝƭƛǎŜǊΦ  

! ǊŜƭŀǝǾŜƭȅ ǊŜŎŜƴǘ ŘŜǾŜƭƻǇƳŜƴǘ Ƙŀǎ ōŜŜƴ ǘƘŜ ǳǎŜ ƻŦ ŘƛƎŜǎǘŀǘŜǎ ŦǊƻƳ !ƴ5 ƻŦ ƴƻƴπŀƎǊƛŎǳƭǘǳǊŀƭ ǿŀǎǘŜǎ 
ƻƴ ŀƎǊƛŎǳƭǘǳǊŀƭ ƭŀƴŘ όо5ŀнŎύΦ ¢Ƙƛǎ ŜƳƛǎǎƛƻƴ ǎƻǳǊŎŜ ǿŀǎ ǎƳŀƭƭ ōŜŦƻǊŜ ǘƘŜ ƳƛŘπнлллǎ ōǳǘ ŎƻƴǘǊƛōǳǘŜŘ у҈ 
ƻŦ ŜƳƛǎǎƛƻƴǎ ƛƴ нлноΦ ¢ƘŜ ŀǇǇƭƛŎŀǝƻƴ ƻŦ ǎŜǿŀƎŜ ǎƭǳŘƎŜ ǘƻ ŀƎǊƛŎǳƭǘǳǊŀƭ ƭŀƴŘ Ƙŀǎ ŀƭǎƻ ƎǊƻǿƴΣ ǇŀǊǝŎǳƭŀǊƭȅ 
ƛƴ ǘƘŜ ŜŀǊƭȅ нлллǎΣ ōǳǘ ǘƘƛǎ ƛǎ ŀ ǊŜƭŀǝǾŜƭȅ ǎƳŀƭƭ ǎƻǳǊŎŜΦ 

bIо ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǊƻŀŘ ǘǊŀƴǎǇƻǊǘ ƛƴŎǊŜŀǎŜŘ ƛƴ ǘƘŜ мффлΩǎ ŀǎ ŜŀǊƭȅ ƎŜƴŜǊŀǝƻƴ Ŏŀǘŀƭȅǎǘ ǎȅǎǘŜƳǎ ǿŜǊŜ 
ƛƴǘǊƻŘǳŎŜŘ ǘƻ ǘƘŜ ǾŜƘƛŎƭŜ ƅŜŜǘΦ IƻǿŜǾŜǊΣ ŦǊƻƳ нлллΣ ŜƳƛǎǎƛƻƴǎ Ŧŀƭƭ ŀǎ ƛƳǇǊƻǾŜŘ Ŏŀǘŀƭȅǎǘ ǎȅǎǘŜƳǎΣ ǿƘƛŎƘ 
ǊŜǎǳƭǘ ƛƴ ƳǳŎƘ ƭƻǿŜǊ ŜƳƛǎǎƛƻƴǎΣ ōŜŎƻƳŜ ƳƻǊŜ ǇǊŜǾŀƭŜƴǘ ƛƴ ǘƘŜ ƅŜŜǘΦ  

{ƛƴŎŜ нллуΣ ŀ ǊƛǎŜ ƛƴ ǘƘŜ ǳǎŜ ƻŦ !ƴ5 ŀƴŘ ŎƻƳǇƻǎǝƴƎ ŦƻǊ ƻǊƎŀƴƛŎ ǿŀǎǘŜ ǘǊŜŀǘƳŜƴǘ Ƙŀǎ ƭŜŘ ǘƻ ǎƳŀƭƭ 
ƛƴŎǊŜŀǎŜǎ ƻŦ bIо ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘŜ ǿŀǎǘŜ ǎŜŎǘƻǊΦ  

bIо ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ bCw с ŎƻǾŜǊǎ ƳƛǎŎŜƭƭŀƴŜƻǳǎ ǎƻǳǊŎŜǎ ǎǳŎƘ ŀǎ ŘƻƳŜǎǝŎ ǇŜǘǎΣ ǇǊƻŦŜǎǎƛƻƴŀƭ ŀƴŘ 
ǇǊƛǾŀǘŜƭȅπƻǿƴŜŘ ƘƻǊǎŜǎΣ ƛƴŦŀƴǘ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ƴŀǇǇƛŜǎΣ ŦŜǊǝƭƛǎŜǊ ǳǎŜ ƻƴ ǇŀǊƪǎΣ ƎŀǊŘŜƴǎ ŀƴŘ ƎƻƭŦ 
ŎƻǳǊǎŜǎΦ ¢ƘŜǎŜ ǎƻǳǊŎŜǎ ŎƻƴǘǊƛōǳǘŜ ǘƻ ōŜǘǿŜŜƴ о ŀƴŘ т҈ ƻŦ ǘƻǘŀƭ bIо ŜƳƛǎǎƛƻƴǎ ŀŎǊƻǎǎ ǘƘŜ ǝƳŜ ǎŜǊƛŜǎΦ 
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2.2.5. Trends in Emissions of PM2.5 

CƛƎǳǊŜ нπр ǎƘƻǿǎ ǘƘŜ ǝƳŜ ǎŜǊƛŜǎ ƻŦ ¦Y ŜƳƛǎǎƛƻƴǎ ƻŦ taнΦрΦ 9Ƴƛǎǎƛƻƴǎ ƘŀǾŜ ŘŜŎǊŜŀǎŜŘ ōȅ ŀǇǇǊƻȄƛƳŀǘŜƭȅ 
ǘǿƻ ǘƘƛǊŘǎ ǎƛƴŎŜ мффлΦ ¢ƘŜ Ƴŀƛƴ ŘǊƛǾŜǊǎ ŦƻǊ ǘƘŜ ŘŜŎǊŜŀǎŜ ƛƴ ŜƳƛǎǎƛƻƴǎ ōŜǘǿŜŜƴ нлнн ŀƴŘ нлно ŀǊŜ ŀ 
ŘŜŎǊŜŀǎƛƴƎ ǉǳŀƴǝǘȅ ƻŦ Ŏƻŀƭ ŀƴŘ ǎƻƭƛŘ ǎƳƻƪŜƭŜǎǎ ŦǳŜƭǎ ǳǎŜŘ ƛƴ ǘƘŜ ǊŜǎƛŘŜƴǝŀƭ ǎŜŎǘƻǊ όм!пōƛύΣ ŎƻƳōƛƴŜŘ 
ǿƛǘƘ ǊŜŘǳŎǝƻƴǎ ŦǊƻƳ нD π ǊŜŘǳŎŜŘ ǉǳŀƴǝǘȅ ƻŦ ŬǊŜǿƻǊƪ ŀŎǝǾƛǘȅΤ н!рō π ǊŜŘǳŎŜŘ ŀƳƻǳƴǘ ƻŦ ǊƻŀŘ ŀƴŘ 
ƴƻƴπǊŜǎƛŘŜƴǝŀƭ ōǳƛƭŘƛƴƎ ŎƻƴǎǘǊǳŎǝƻƴΣ ŀƴŘ м!нƎǾƛƛƛ π ǊŜŘǳŎŜŘ ŀƳƻǳƴǘ ƻŦ Ǉƭŀƴǘ ōƛƻƳŀǎǎ ǳǎŜŘ ƛƴ ƻǘƘŜǊ 
ƛƴŘǳǎǘǊƛŀƭ ŎƻƳōǳǎǝƻƴΦ 

CƛƎǳǊŜ нπр ¢ƻǘŀƭ ¦Y ŜƳƛǎǎƛƻƴǎ ƻŦ taнΦр ŦƻǊ мффлπнлно 
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¢ŀōƭŜ нπф ǎƘƻǿǎ ǘƘŜ ǇŜǊŎŜƴǘŀƎŜ ŎƘŀƴƎŜǎ ƛƴ ǘƘŜ ŜƳƛǎǎƛƻƴǎ ƻŦ taнΦр ǎƛƴŎŜ мффл ŀƴŘ ¢ŀōƭŜ нπмл 
ǎǳƳƳŀǊƛǎŜǎ ǘƘŜ ƪŜȅ ŦŀŎǘƻǊǎ ŀƴŘ ƭŜƎƛǎƭŀǝƻƴ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǘƘŜ ǊŜŘǳŎǝƻƴǎ ƛƴ ŜƳƛǎǎƛƻƴǎΦ 

Table 2-9 Key data relating to emissions of PM2.5 

Key Data Value 

Total emission (1990): 229 kt 

Total emission (2005): 105 kt 

Total emission (2023): 56 kt 

Emission reduction 1990-2023: 76% 

Largest source category (1990): Small combustion sources (1A4) (25%) 

Largest source category (2023): Small combustion sources (1A4) (24%) 

 

Table 2-10 Key factors and legislation driving the trend in PM2.5 emissions 

Key factors and legislation driving the trend in emissions Date Implemented 

UK legislation has transposed Directive (EU) 2015/2193 on the limitation of 
emissions of certain pollutants into the air from medium combustion plant 
(Medium Combustion Plant (MCP) Directive) 

2018 

Directive on Industrial Emissions 2010/75/EU (IED) 2012 (but note that this 
superseded existing 
Directives)  

Updates to BAT (Best Available Techniques) under national controls on sub-
L95 ΨtŀǊǘ .Ω ƛƴǎǘŀƭƭŀǘƛƻƴǎ35 

Subject to ongoing review 
but most guidance 
updated 2012-2015 

UK Pollution Prevention and Control (PPC) Act 1999 

Large Combustion Plant Directive (LCPD, 2001/80/EC) 2001 

Gothenburg Protocol (a measure under the 1979 UNECE Convention on Long 
Range Transboundary Air Pollution (CLRTAP))  includes measures to combat 
the effects of NMVOC 

2012 

Reductions in the quantities of coal burnt 2013 

Series of Euro standards to limit vehicle tailpipe emissions, e.g. Euro 5 
standards in Regulation (EC) No 715/2007 and previous Directives 

2007 

Implementation of various stages of the EU Non-Road Mobile Machinery 
Directives 97/68/EC and subsequent amendments 

1999 

Ecodesign Regulations which controls PM emission from small scale solid fuel 
boilers and room heaters. 

2020 (boilers), 2022 (room 
heaters)  

 

¢ƘŜ ǝƳŜ ǎŜǊƛŜǎ όCƛƎǳǊŜ нπрύ ǎƘƻǿǎ ǎǘŜŀŘȅ ǊŜŘǳŎǝƻƴǎ ƛƴ ǘƻǘŀƭ taнΦр ŜƳƛǎǎƛƻƴǎ ǎƛƴŎŜ мффлΦ IƻǿŜǾŜǊΣ 
ŘŜǎǇƛǘŜ ŎƻƴǝƴǳŜŘ ŘŜŎǊŜŀǎŜǎ ƛƴ ŜƳƛǎǎƛƻƴǎ ŀŎǊƻǎǎ ǘǊŀƴǎǇƻǊǘ ǎŜŎǘƻǊǎΣ ǘƘŜ ƻǾŜǊŀƭƭ ŘƻǿƴǿŀǊŘ ǘǊŜƴŘ Ƙŀǎ 
ǎƭƻǿŜŘ ǎƛƴŎŜ нллнΦ ¢Ƙƛǎ ƛǎ ōŜŎŀǳǎŜ ƭŀǊƎŜ ŘŜŎǊŜŀǎŜǎ ƛƴ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ƛƳǇƻǊǘŀƴǘ ǎƻǳǊŎŜǎΣ ǎǳŎƘ ŀǎ Ŏƻŀƭ 
ǳǎŜΣ ƘŀǾŜ ōŜŜƴ ǇŀǊǘƭȅ ƻũǎŜǘ ƛƴ ǊŜŎŜƴǘ ȅŜŀǊǎ ōȅ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǊŜǎƛŘŜƴǝŀƭ ǿƻƻŘ ŎƻƳōǳǎǝƻƴΦ 

 
35 http://eippcb.jrc.ec.europa.eu/reference/ 
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{Ƴŀƭƭ ŎƻƳōǳǎǝƻƴ ǊŜǇǊŜǎŜƴǘǎ ǘƘŜ ƭŀǊƎŜǎǘ ŜƳƛǎǎƛƻƴ ǎƻǳǊŎŜ ŀƴŘ ǿŀǎ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ нп҈ ƻŦ ¦Y taнΦр 
ŜƳƛǎǎƛƻƴǎ ƛƴ нлноΦ {Ƴŀƭƭ ŎƻƳōǳǎǝƻƴ ƛƴŎƭǳŘŜǎ ŦǳŜƭ ŎƻƳōǳǎǝƻƴ ƛƴ ǘƘŜ ǊŜǎƛŘŜƴǝŀƭΣ ŎƻƳƳŜǊŎƛŀƭ ŀƴŘ 
ǇǳōƭƛŎ ǎŜŎǘƻǊǎ ŀǎ ǿŜƭƭ ŀǎ ƛƴ ŀƎǊƛŎǳƭǘǳǊŜΦ 9Ƴƛǎǎƛƻƴǎ ŀǊŜ ǇǊŜŘƻƳƛƴŀƴǘƭȅ ŦǊƻƳ ǎǘŀǝƻƴŀǊȅ ŎƻƳōǳǎǝƻƴ 
ǎƻǳǊŎŜǎ π м!пŀƛΣ м!пōƛ ŀƴŘ м!пŎƛΦ ¢ƘŜ ǊŜǎƛŘŜƴǝŀƭ ōǳǊƴƛƴƎ ƻŦ ǿƻƻŘ ŀŎŎƻǳƴǘǎ ŦƻǊ ƻǾŜǊ пл҈ ƻŦ ǘƘŜ taнΦр 
ŜƳƛǎǎƛƻƴ ŦǊƻƳ м!п ŀƴŘ ŀōƻǳǘ мл҈ ƻŦ ǘƻǘŀƭ ¦Y taнΦр ŜƳƛǎǎƛƻƴǎ ƛƴ нлноΦ 

¢ƘǊƻǳƎƘƻǳǘ ǘƘŜ мффлǎΣ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘŜ ǎƳŀƭƭ ŎƻƳōǳǎǝƻƴ ǎŜŎǘƻǊ ǊŜŘǳŎŜŘΣ Ƴƻǎǘƭȅ ŘǳŜ ǘƻ ǘƘŜ 
ŘŜŎƭƛƴƛƴƎ ǳǎŜ ƻŦ ǎƻƭƛŘ ƳƛƴŜǊŀƭ ŦǳŜƭ όǇŀǊǝŎǳƭŀǊƭȅ Ŏƻŀƭύ ƛƴ ŦŀǾƻǳǊ ƻŦ ƴŀǘǳǊŀƭ ƎŀǎΦ IƻǿŜǾŜǊΣ ǎƛƴŎŜ ǘƘŜ ƳƛŘπ
нлллǎΣ  ōǳǊƴƛƴƎ ƻŦ ǿƻƻŘ ƛƴ ŘƻƳŜǎǝŎ ŀǇǇƭƛŀƴŎŜǎ Ƙŀǎ ƛƴŎǊŜŀǎŜŘ ǿƘƛŎƘ Ƙŀǎ ƘŀŘ ŀƴ ŀǎǎƻŎƛŀǘŜŘ ƛƴŎǊŜŀǎŜ ƛƴ 
taнΦр ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ м!пΦ {ƛƴŎŜ нлмуΣ ŀ ŘŜŎƭƛƴŜ ƛƴ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǎƳŀƭƭ ŎƻƳōǳǎǝƻƴ ƛǎ ŜǾƛŘŜƴǘ 
ŀƭǘƘƻǳƎƘ ǿƻƻŘ ǳǎŜ Ƙŀǎ ƛƴŎǊŜŀǎŜŘ ƛƴ ǘƘŜ ǎŀƳŜ ǇŜǊƛƻŘΦ ¢ƘŜ ǊŜŘǳŎǝƻƴ ƛƴ taнΦр ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǎƳŀƭƭ 
ŎƻƳōǳǎǝƻƴ ƛƴ ǊŜŎŜƴǘ ȅŜŀǊǎ ǊŜƅŜŎǘǎ ƛƴǘǊƻŘǳŎǝƻƴ ƻŦ ŎƭŜŀƴŜǊ ǊŜǎƛŘŜƴǝŀƭ ǿƻƻŘπōǳǊƴƛƴƎ ŀǇǇƭƛŀƴŎŜǎ ƛƴǘƻ 
ǘƘŜ ƳŀǊƪŜǘ ŀƴŘ ŀƭǎƻ ŀ ǊŜŘǳŎǝƻƴ ƛƴ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǳǎŜ ƻŦ ǿŜǘ ǿƻƻŘΦ   

¢ƘŜ ŜƳƛǎǎƛƻƴǎ ŦƻǊ ǘƘŜ wƻŀŘ ¢ǊŀƴǎǇƻǊǘ ǎŜŎǘƻǊ ŀŎŎƻǳƴǘ ŦƻǊ нм҈ ƻŦ ǘƘŜ taнΦр ŜƳƛǎǎƛƻƴǎ ƛƴ нлноΣ ŀƴŘ ǘƘŜ 
ǘǊŜƴŘ ƛǎ ƛƴƅǳŜƴŎŜŘ ōȅ ŀ ǾŀǊƛŜǘȅ ƻŦ ŦŀŎǘƻǊǎΦ wŜƎǳƭŀǝƻƴ ƻŦ ǾŜƘƛŎƭŜ ŜƳƛǎǎƛƻƴǎΣ ǎǳŎƘ ŀǎ ǘƘǊƻǳƎƘ ǘƘŜ 
ƛƴǘǊƻŘǳŎǝƻƴ ƻŦ 9ǳǊƻ {ǘŀƴŘŀǊŘǎ ƻƴ ŘƛŜǎŜƭ ǾŜƘƛŎƭŜǎ Ƙŀǎ ŎƻƴǘǊƛōǳǘŜŘ ǘƻ ŜƳƛǎǎƛƻƴǎ ǊŜŘǳŎǝƻƴǎΦ IƻǿŜǾŜǊΣ 
ǘƘŜ ōŜƴŜŬǘǎ ƘŀǾŜ ōŜŜƴ ŎƻǳƴǘŜǊŜŘ ōȅ ǘƘŜ ƎǊƻǿǘƘ ƛƴ ŘƛŜǎŜƭ ǾŜƘƛŎƭŜǎΣ ǿƘƛŎƘ ŘŜǎǇƛǘŜ ŎƻƴǘǊƛōǳǝƴƎ ǘƻ ŦŜǿŜǊ 
ŜƳƛǎǎƛƻƴǎ ŦƻǊ ƻǘƘŜǊ Ǉƻƭƭǳǘŀƴǘǎ όŜΦƎΦ /hнύΣ ŎƻƴǘǊƛōǳǘŜ ƳƻǊŜ ta ŜƳƛǎǎƛƻƴǎ ǇŜǊ ǾŜƘƛŎƭŜ ƪƛƭƻƳŜǘǊŜ ǘƘŀƴ 
ǇŜǘǊƻƭ ǾŜƘƛŎƭŜǎΦ aƻǊŜ ǎǘǊƛƴƎŜƴǘ ŜƳƛǎǎƛƻƴǎ ƭŜƎƛǎƭŀǝƻƴ ƴƻǿ ƳŜŀƴǎ ǘƘŀǘ ǘƘŜ ƭŀǘŜǎǘ 9ǳǊƻ ǎǘŀƴŘŀǊŘ ŘƛŜǎŜƭ 
ǾŜƘƛŎƭŜǎ ŀǊŜ ŬǧŜŘ ǿƛǘƘ ŘƛŜǎŜƭ ǇŀǊǝŎǳƭŀǘŜ ŬƭǘŜǊǎ ǿƘƛŎƘ ǊŜǎǳƭǘ ƛƴ ŜƳƛǎǎƛƻƴǎ ƻŦ ta ǘƘŀǘ ŀǊŜ ōǊƻŀŘƭȅ 
ŎƻƳǇŀǊŀōƭŜ ǘƻ ǇŜǘǊƻƭ ŜƴƎƛƴŜǎΦ IƻǿŜǾŜǊΣ ŦǳǊǘƘŜǊ ǊŜŘǳŎǝƻƴǎ ƛƴ ǊƻŀŘ ǘǊŀƴǎǇƻǊǘ ŜƳƛǎǎƛƻƴǎ ŀǊŜ ƴƻǿ ōŜƛƴƎ 
ǊŜǎǘǊƛŎǘŜŘ ōȅ ƛƴŎǊŜŀǎŜǎ ƛƴ ƴƻƴπŜȄƘŀǳǎǘ ǎƻǳǊŎŜǎ ƻŦ ta ŦǊƻƳ ǾŜƘƛŎƭŜǎΣ ǘƘǊƻǳƎƘ ǘȅǊŜ ŀƴŘ ōǊŀƪŜ ǿŜŀǊ ŀƴŘ 
ǊƻŀŘ ŀōǊŀǎƛƻƴΦ 9Ƴƛǎǎƛƻƴǎ ƘŀǾŜ ƎǊƻǿƴ ǿƛǘƘ ƛƴŎǊŜŀǎŜǎ ƛƴ ǘǊŀŶŎ ǘƻ ǘƘŜ Ǉƻƛƴǘ ǿƘŜǊŜΣ ƻǾŜǊŀƭƭΣ ǘƘŜǎŜ ƴƻǿ 
ŜȄŎŜŜŘ ta ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǾŜƘƛŎƭŜ ŜȄƘŀǳǎǘǎΦ 

¢ƘŜ ǘǊŜƴŘ ŦƻǊ 9ƴŜǊƎȅ LƴŘǳǎǘǊƛŜǎ ŘƻƳƛƴŀǘŜǎ ǘƘŜ ǘƻǘŀƭ ǘǊŜƴŘ ƛƴ ǘƘŜ мффлǎΦ 9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ ǇƻǿŜǊ ǎǘŀǝƻƴǎ 
Ŧƻƭƭƻǿ ŀ ǎƛƳƛƭŀǊ ǘǊŜƴŘ ǘƻ ǘƘŀǘ ƻōǎŜǊǾŜŘ ŦƻǊ {hнΣ ǿƘŜǊŜ ǊŜŘǳŎŜŘ Ŏƻŀƭ ǳǎŜ Ƙŀǎ ōŜŜƴ ŀ ƳŀƧƻǊ ŦŀŎǘƻǊ ƛƴ 
ǊŜŘǳŎƛƴƎ ta ŜƳƛǎǎƛƻƴǎΣ ŀǎ ǿŜƭƭ ŀǎ ǘƘŜ ƛƳǇŀŎǘǎ ƻŦ ƳƻǊŜ ǎǘǊƛƴƎŜƴǘ ŜƳƛǎǎƛƻƴǎ ƭŜƎƛǎƭŀǝƻƴ ŀƴŘ ǘƘŜ ǊŜǎǳƭǝƴƎ 
ǳǎŜ ƻŦ ƳƻǊŜ ǎƻǇƘƛǎǝŎŀǘŜŘ ŀōŀǘŜƳŜƴǘ ŜǉǳƛǇƳŜƴǘΦ  

5ŜŎǊŜŀǎŜǎ ƛƴ Ŏƻŀƭ ŎƻƴǎǳƳǇǝƻƴ ŀƭǎƻ ƛƳǇŀŎǘǎ ǘƘŜ ŜƳƛǎǎƛƻƴǎ ǘǊŜƴŘ ŦƻǊ ǘƘŜ Ψ/ƻƳōǳǎǝƻƴ ƛƴ aŀƴǳŦŀŎǘǳǊƛƴƎ 
LƴŘǳǎǘǊƛŜǎ ŀƴŘ /ƻƴǎǘǊǳŎǝƻƴΩ ǎƻǳǊŎŜ ŎŀǘŜƎƻǊȅΦ Lƴ ǊŜŎŜƴǘ ȅŜŀǊǎΣ ǘƘŜ Ƴŀƛƴ ǎƻǳǊŎŜǎ ƻŦ taнΦр ƛƴ м!н ƛǎ ŦǊƻƳ 
ǘƘŜ ƛƴŘǳǎǘǊƛŀƭ ŎƻƳōǳǎǝƻƴ ƻŦ ōƛƻƳŀǎǎ ōŀǎŜŘπŦǳŜƭǎΦ ¢Ƙƛǎ ǊŜƭŀǘŜǎ ǘƻ ǘƘŜ ŎƻƳōǳǎǝƻƴ ƻŦ ōƛƻƳŀǎǎ ōŀǎŜŘπ
ŦǳŜƭǎ ǘƻ ƎŜƴŜǊŀǘŜ ŜƴŜǊƎȅ ŦƻǊ ƛƴŘǳǎǘǊƛŀƭ ǳǎŜΣ ŦƻǊ ŜȄŀƳǇƭŜ ǘƻ ŘǊƛǾŜ ƳƻōƛƭŜ ƳŀŎƘƛƴŜǊȅ ƻǊ ǘƻ ŎǊŜŀǘŜ ƘŜŀǘ ƻǊ 
ŜƭŜŎǘǊƛŎƛǘȅ ŦƻǊ ƛƴŘǳǎǘǊƛŀƭ ǇǊƻŎŜǎǎŜǎΦ ²Ŝ ǇǊŜǎǳƳŜ ǘƘŀǘ Ƴƻǎǘ ƻŦ ǘƘŜǎŜ ŦǳŜƭǎ ǿƛƭƭ ōŜ ōǳǊƴǘ ƛƴ ōƻƛƭŜǊǎΣ 
ŦǳǊƴŀŎŜǎΣ ƪƛƭƴǎ ŜǘŎ ǘƻ ǇǊƻǾƛŘŜ ƘŜŀǘ ŦƻǊ ƛƴŘǳǎǘǊƛŀƭ ǇǊƻŎŜǎǎŜǎ ƻǊ ƻǘƘŜǊ ǳǎŜǎΦ .ƛƻƳŀǎǎ ōŀǎŜŘπŦǳŜƭǎ ƘŜǊŜ 
ŎƻǾŜǊǎ ǎƻƭƛŘ ōƛƻƳŀǎǎ ŦǳŜƭǎ ǎǳŎƘ ŀǎ ǿƻƻŘΣ ƭƛǉǳƛŘ ōƛƻŦǳŜƭǎ ǎǳŎƘ ŀǎ ōƛƻŘƛŜǎŜƭΣ ŀƴŘ ƎŀǎŜƻǳǎ ōƛƻŦǳŜƭǎΣ ŀƴŘ 
ǿƛƭƭ ƛƴŎƭǳŘŜ ǘƘŜ ǳǎŜ ƻŦ ǘƘƻǎŜ ŦǳŜƭǎ ƛƴ ǘƘŜ ǾŀǊƛƻǳǎ ōǊŀƴŎƘŜǎ ƻŦ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ƛƴŘǳǎǘǊȅ ς ǎǳŎƘ ŀǎ ǘƘŜ ŦƻƻŘ 
ŀƴŘ ŘǊƛƴƪΣ ǇŀǇŜǊΣ ƳŜǘŀƭ ŀƴŘ ŎƘŜƳƛŎŀƭ ǎŜŎǘƻǊǎΦ 
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2.2.6. Trends in Emissions of Lead, Cadmium, and Mercury 

[ŜŀŘ 

CƛƎǳǊŜ нπс ōŜƭƻǿ ǎƘƻǿǎ ǘƘŜ ǝƳŜ ǎŜǊƛŜǎ ƻŦ ¦Y ŜƳƛǎǎƛƻƴǎ ƻŦ [ŜŀŘΦ 9Ƴƛǎǎƛƻƴǎ ƻŦ ƭŜŀŘ ƘŀǾŜ ŘŜŎƭƛƴŜŘ 
ŘǊŀƳŀǝŎŀƭƭȅ ǎƛƴŎŜ мффл ōǳǘ ƘŀǾŜ ōŜŜƴ ƭŀǊƎŜƭȅ ŎƻƴǎƛǎǘŜƴǘ ǎƛƴŎŜ нллфΣ ǿƛǘƘ ŀ ǎƭƛƎƘǘ ƛƴŎǊŜŀǎŜ ŦǊƻƳ нлнлπ
нлннΦ  

CƛƎǳǊŜ нπс ¢ƻǘŀƭ ¦Y ŜƳƛǎǎƛƻƴǎ ƻŦ [ŜŀŘ ŦƻǊ мффлπнлно 
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¢ŀōƭŜ нπмм ǎƘƻǿǎ ǘƘŜ ǇŜǊŎŜƴǘŀƎŜ ŎƘŀƴƎŜǎ ƛƴ ǘƘŜ ŜƳƛǎǎƛƻƴǎ ƻŦ tō ǎƛƴŎŜ мффлΦ  

 

Table 2-11 Key data relating to emissions of Lead 

Key Data Value 

Total emission (1990): 3018 tonnes 

Total emission (2005): 210 tonnes 

Total emission (2023): 127 tonnes 

Emission reduction 1990-2023: 96% 

Largest source category (1990): Road Transport (72%) 

Largest source category (2023): Road Transport (40%) 

 

wƻŀŘ ¢ǊŀƴǎǇƻǊǘ ǿŀǎ ǘƘŜ ƭŀǊƎŜǎǘ ǎƻǳǊŎŜ ǎŜŎǘƻǊ ƻŦ ƭŜŀŘ ŜƳƛǎǎƛƻƴǎ ǳƴǝƭ мффф ŀǎ ƭŜŀŘ ǿŀǎ ǳǎŜŘ ŀǎ ŀƴ ŀƴǝπ
ƪƴƻŎƪƛƴƎ ŀŘŘƛǝǾŜ ƛƴ ǇŜǘǊƻƭΦ CǊƻƳ мффлΣ ǘƘŜ ǎŀƭŜǎ ƻŦ ǳƴƭŜŀŘŜŘ ǇŜǘǊƻƭ ƛƴŎǊŜŀǎŜŘΣ ǇŀǊǝŎǳƭŀǊƭȅ ŀǎ ŀ ǊŜǎǳƭǘ 
ƻŦ ǘƘŜ ƛƴŎǊŜŀǎŜŘ ǳǎŜ ƻŦ ŎŀǊǎ ŬǧŜŘ ǿƛǘƘ ǘƘǊŜŜπǿŀȅ ŎŀǘŀƭȅǎǘǎΦ [ŜŀŘŜŘ ǇŜǘǊƻƭ ǿŀǎ ǘƘŜƴ ǇƘŀǎŜŘ ƻǳǘ ŦǊƻƳ 
ƎŜƴŜǊŀƭ ǎŀƭŜ ŀǘ ǘƘŜ ŜƴŘ ƻŦ мфффΣ ƎƛǾƛƴƎ ǊƛǎŜ ǘƻ ǘƘŜ ƭŀǊƎŜ ŜƳƛǎǎƛƻƴǎ ǊŜŘǳŎǝƻƴ ƻōǎŜǊǾŀōƭŜ ƛƴ CƛƎǳǊŜ нπсΦ 
.ŜǘǿŜŜƴ нлмрπнлнлΣ ǘƘŜƴ ŦǊƻƳ нлноΣ ǊƻŀŘ ǘǊŀƴǎǇƻǊǘ ƛǎ ǘƘŜ ƭŀǊƎŜǎǘ ǎƻǳǊŎŜ ŎŀǘŜƎƻǊȅ ŦƻǊ ƭŜŀŘ ŜƳƛǎǎƛƻƴǎ 
όпл҈ ƛƴ нлноύ ŘǳŜ ƭŀǊƎŜƭȅ ǘƻ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǘȅǊŜ ŀƴŘ ōǊŀƪŜ ǿŜŀǊΦ  

LƴŘǳǎǘǊƛŀƭ ǇǊƻŎŜǎǎŜǎ ŀƴŘ tǊƻŘǳŎǘ ¦ǎŜ όbCw нύ ǊŜǇǊŜǎŜƴǘŜŘ ǘƘŜ ƭŀǊƎŜǎǘ όƻǊ ŦƻǊ ǎƻƳŜ ȅŜŀǊǎΣ ǎŜŎƻƴŘ 
ƭŀǊƎŜǎǘύ ǎƻǳǊŎŜ ǎŜŎǘƻǊ ŦǊƻƳ нллл ǳƴǝƭ нлннΦ aƻǊŜ ǎǇŜŎƛŬŎŀƭƭȅΣ ŜƳƛǎǎƛƻƴǎ ƻŦ ƭŜŀŘ ŀǊƛǎŜ ŦǊƻƳ ǇǊƻŎŜǎǎŜǎ 
ƛƴ ƳŜǘŀƭ ǇǊƻŘǳŎǝƻƴΦ ¢ƘŜǊŜ Ƙŀǎ ōŜŜƴ ǎƻƳŜ ǊŜŘǳŎǝƻƴ ƛƴ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ƛǊƻƴ ŀƴŘ ǎǘŜŜƭ ǇǊƻŘǳŎǝƻƴ 
ǇǊƻŎŜǎǎŜǎ ŀŎǊƻǎǎ ǘƘŜ ǝƳŜǎŜǊƛŜǎ ŘǳŜ ǘƻ ǘƘŜ ŎƭƻǎǳǊŜ ƻŦ ǎƻƳŜ ǎƛǘŜǎΦ 9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ 9ƴŜǊƎȅ LƴŘǳǎǘǊƛŜǎ 
όǇƻǿŜǊ ǎǘŀǝƻƴǎύ ŘŜŎƭƛƴŜŘ ƛƴ ǘƘŜ ƭŀǘŜ мффлǎΦ ¢Ƙƛǎ ǿŀǎ ŎŀǳǎŜŘ ōȅ ǘƘŜ ŘŜŎƭƛƴŜ ƛƴ ǘƘŜ ǳǎŜ ƻŦ Ŏƻŀƭ ŀǘ ǇƻǿŜǊ 
ǎǘŀǝƻƴǎ ŀƴŘ ǘƘŜ ƛƴǘǊƻŘǳŎǝƻƴ ƻŦ ǝƎƘǘŜǊ ŜƳƛǎǎƛƻƴǎ ŎƻƴǘǊƻƭǎΣ ŀƴŘ ƛƴ ǇŀǊǝŎǳƭŀǊ ǎǳōǎǘŀƴǝŀƭ ǊŜŘǳŎǝƻƴǎ ƛƴ 
ƭŜŀŘ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ōǳǊƴƛƴƎ ƳǳƴƛŎƛǇŀƭ ǎƻƭƛŘ ǿŀǎǘŜ ƛƴ ǿŀǎǘŜπǘƻπŜƴŜǊƎȅ ǇƭŀƴǘǎΦ  

²ƛǘƘ Ƴŀƴȅ ƻŦ ǘƘŜ ƘƛǎǘƻǊƛŎŀƭƭȅ ƭŀǊƎŜǊ ǎƻǳǊŎŜǎ ƻŦ ƭŜŀŘ ŜƳƛǎǎƛƻƴǎ ŜȄǇŜǊƛŜƴŎƛƴƎ ǎƘŀǊǇ ŘŜŎƭƛƴŜǎ ŀŎǊƻǎǎ ǘƘŜ 
ǝƳŜ ǎŜǊƛŜǎΣ ǘƘƛǎ ƛƴŎǊŜŀǎŜǎ ǘƘŜ ƛƳǇƻǊǘŀƴŎŜ ƻŦ ǎƳŀƭƭŜǊ ǎƻǳǊŎŜǎΣ ŦƻǊ ŜȄŀƳǇƭŜΣ ǘƘŜ ǳǎŜ ƻŦ ƭŜŀŘŜŘ ŦǳŜƭ ƛƴ 
ǎƳŀƭƭ ŀŜǊƻǇƭŀƴŜǎΦ ¢ƘŜ ƛƴŎǊŜŀǎŜ ƛƴ [ŜŀŘ ŜƳƛǎǎƛƻƴǎ ǎŜŜƴ ŦǊƻƳ нлнм ǘƻ нлнн ƛǎ ŘǳŜ ǘƻ ƛƴŎǊŜŀǎŜǎ ƛƴ 
ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǎǘŜŜƭ ǇǊƻŘǳŎǝƻƴ ŀƴŘ ŬǊŜǿƻǊƪ ǳǎŜΦ ¢ƘŜ ǘǊŀƴǎǇƻǊǘŀǝƻƴ ǎŜŎǘƻǊ Ƙŀǎ ŀƭǎƻ ǎŜŜƴ ƛƴŎǊŜŀǎŜǎ 
ƛƴ ŜƳƛǎǎƛƻƴǎ ƛƴ нлнн ŘǳŜ ǘƻ ŘƻƳŜǎǝŎ ŀǾƛŀǝƻƴ ŀƴŘ ƘƛƎƘŜǊ ƴƻƴπŜȄƘŀǳǎǘ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǊƻŀŘ ǘǊŀƴǎǇƻǊǘ 
όŜΦƎΦ ŦǊƻƳ ōǊŀƪŜ ǿŜŀǊύΦ 

Lƴ нлноΣ ǿŜ ƴƻǿ ǎŜŜ ŀ ǎǇƭƛǘ ōŜǘǿŜŜƴ ǘƘŜ ƭŀǊƎŜǎǘ ǎƻǳǊŎŜ ǎŜŎǘƻǊΣ ƻŦ ǊƻŀŘ ǘǊŀƴǎǇƻǊǘ ŀƴŘ LƴŘǳǎǘǊƛŀƭ 
ǇǊƻŎŜǎǎŜǎ ŀƴŘ tǊƻŘǳŎǘ ¦ǎŜΣ ŀǎ ǎŜŜƴ ƛƴ  CƛƎǳǊŜ нπсΦ  
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/ŀŘƳƛǳƳ 

CƛƎǳǊŜ нπт ǎƘƻǿǎ ǘƘŜ ǝƳŜ ǎŜǊƛŜǎ ƻŦ ¦Y ŜƳƛǎǎƛƻƴǎ ƻŦ /ŀŘƳƛǳƳΦ 9Ƴƛǎǎƛƻƴǎ ƻŦ /ŀŘƳƛǳƳ ƘŀǾŜ ŘŜŎƭƛƴŜŘ 
ǎǳōǎǘŀƴǝŀƭƭȅ ǎƛƴŎŜ мффл ōǳǘ ǎƛƴŎŜ нллт ǊŜƳŀƛƴŜŘ ǊŜƭŀǝǾŜƭȅ ŎƻƴǎǘŀƴǘΦ 

CƛƎǳǊŜ нπт ¢ƻǘŀƭ ¦Y ŜƳƛǎǎƛƻƴǎ ƻŦ /ŀŘƳƛǳƳ ŦƻǊ мффлπнлно 
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¢ŀōƭŜ нπмн ǎƘƻǿǎ ǘƘŜ ǇŜǊŎŜƴǘŀƎŜ ŎƘŀƴƎŜǎ ƛƴ ŜƳƛǎǎƛƻƴǎ ƻŦ ŎŀŘƳƛǳƳ ǎƛƴŎŜ мффлΦ 

 

Table 2-12 Key data relating to emissions of Cadmium 

Key Data Value 

Total emission (1990): 30 tonnes 

Total emission (2005): 6 tonnes 

Total emission (2023): 5 tonnes 

Emission reduction 1990-2023: 84% 

Largest source category (1990): Waste (35%) 

Largest source category (2023): Industrial Processes (51%) 

 

Lƴ ǘƘŜ ŜŀǊƭȅ ǇŀǊǘ ƻŦ ǘƘŜ ǝƳŜ ǎŜǊƛŜǎΣ ǘƘŜǊŜ ŀǊŜ ǘƘǊŜŜ ǎƻǳǊŎŜ ŎŀǘŜƎƻǊƛŜǎ ŎƻƳǇǊƛǎƛƴƎ ǘƘŜ ƳŀƧƻǊƛǘȅ ƻŦ 
ŜƳƛǎǎƛƻƴǎΥ  

¶ 9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘŜ 9ƴŜǊƎȅ LƴŘǳǎǘǊƛŜǎ ǎŜŎǘƻǊ ŀǊŜ ǇǊƛƳŀǊƛƭȅ ŦǊƻƳ ǇƻǿŜǊ ǎǘŀǝƻƴǎΦ  

¶ 9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎŜǎ ŀƴŘ tǊƻŘǳŎǘ ǳǎŜ ƛƴŎƭǳŘŜ ǘƘƻǎŜ ŦǊƻƳ ƴƻƴπŦŜǊǊƻǳǎ ƳŜǘŀƭ 
ǇǊƻŘǳŎǝƻƴ ŀƴŘ ƛǊƻƴ ŀƴŘ ǎǘŜŜƭ ƳŀƴǳŦŀŎǘǳǊŜΦ  

¶ 9Ƴƛǎǎƛƻƴǎ ǿƛǘƘƛƴ ǘƘŜ ²ŀǎǘŜ ǎŜŎǘƻǊ ŀǊŜ ŦǊƻƳ ǿŀǎǘŜ ƛƴŎƛƴŜǊŀǘƻǊǎΦ 

¢ƘŜ ƭŀǊƎŜ ǊŜŘǳŎǝƻƴ ƛƴ ²ŀǎǘŜ ǎŜŎǘƻǊ ŜƳƛǎǎƛƻƴǎ ƛƴ ǘƘŜ ŜŀǊƭȅπƳƛŘ мффлΩǎ ƛǎ ŘǳŜ ǘƻ ƛƳǇǊƻǾŜŘ ŎƻƴǘǊƻƭǎ ƻƴ 
ƳǳƴƛŎƛǇŀƭ ǎƻƭƛŘ ǿŀǎǘŜ όa{²ύ ƛƴŎƛƴŜǊŀǘƻǊǎ ŦǊƻƳ мффо ƻƴǿŀǊŘǎΦ Lƴ ŀŘŘƛǝƻƴ ǘƻ ǝƎƘǘŜǊ ŜƳƛǎǎƛƻƴǎ ŎƻƴǘǊƻƭǎ 
ōŜƛƴƎ ƛƴǘǊƻŘǳŎŜŘΣ ǘƘŜǎŜ Ǉƭŀƴǘǎ ŀƭǎƻ ƘŀŘ ŜƴŜǊƎȅ ŀƴŘκƻǊ ƘŜŀǘ ǊŜŎƻǾŜǊȅ ƛƴǎǘŀƭƭŜŘΣ ŎƻƴǾŜǊǝƴƎ ǘƘŜƳ ǘƻ 
ǿŀǎǘŜ ǘƻ ŜƴŜǊƎȅ ǇƭŀƴǘǎΦ !ǎ ŀ ǊŜǎǳƭǘΣ ǘƘŜǎŜ ƛƴǎǘŀƭƭŀǝƻƴǎ ǿŜǊŜ ǊŜŀǎǎƛƎƴŜŘ ǘƻ ǘƘŜ 9ƴŜǊƎȅ LƴŘǳǎǘǊƛŜǎ ǎƻǳǊŎŜ 
ǎŜŎǘƻǊΦ IƻǿŜǾŜǊΣ ǘƘŜǊŜ ƛǎ ƴƻ ƛƴŎǊŜŀǎŜ ǘƻ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘŜ 9ƴŜǊƎȅ LƴŘǳǎǘǊƛŜǎ ǎŜŎǘƻǊ ƻōǎŜǊǾŀōƭŜ ƛƴ 
CƛƎǳǊŜ нπтΣ ōŜŎŀǳǎŜ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘŜǎŜ ǿŀǎǘŜπŦǊƻƳπŜƴŜǊƎȅ Ǉƭŀƴǘǎ ǿŜǊŜ ƭƻǿΣ ŀƴŘ ŀƭǎƻ ōŜŎŀǳǎŜ 
ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ƻǘƘŜǊ ǎƻǳǊŎŜǎ ǿƛǘƘƛƴ ǘƘŜ ŎŀǘŜƎƻǊȅ όǎǳŎƘ ŀǎ ŎƻŀƭπŬǊŜŘ ǇƻǿŜǊ ǎǘŀǝƻƴǎύ ǿŜǊŜ ŦŀƭƭƛƴƎ ŀǘ 
ǘƘƛǎ ǝƳŜΦ ¢Ƙƛǎ ǿŀǎ ŘǳŜ ǘƻ ǘƘŜ ŘŜŎƭƛƴŜ ƛƴ Ŏƻŀƭ ǳǎŜ ŦƻǊ ŜƭŜŎǘǊƛŎƛǘȅ ƎŜƴŜǊŀǝƻƴ ŀƴŘ ƛƳǇǊƻǾŜŘ ŜƳƛǎǎƛƻƴǎ 
ŎƻƴǘǊƻƭ ŀǘ ǘƘŜ ǎƛǘŜǎ ǘƘŀǘ ǊŜƳŀƛƴŜŘ ƛƴ ƻǇŜǊŀǝƻƴΦ ¦ǎŜ ƻŦ ŦǳŜƭ ƻƛƭ ŦƻǊ ǇƻǿŜǊ ƎŜƴŜǊŀǝƻƴ ŀƭǎƻ ŦŜƭƭ ŀǘ ǘƘƛǎ 
ǝƳŜΦ ¢ƘŜ ƴƻǘŀōƭŜ ǊŜŘǳŎǝƻƴ ƛƴ ŜƳƛǎǎƛƻƴǎ ƛƴ ǘƘŜ 9ƴŜǊƎȅ LƴŘǳǎǘǊƛŜǎ ǎŜŎǘƻǊ ŦǊƻƳ нллс ǘƻ нллт ƛǎ ŘǳŜ ǘƻ 
ǊŜŘǳŎŜŘ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ Ŏƻŀƭ ŎƻƳōǳǎǝƻƴΦ 

9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ ƛƴŘǳǎǘǊƛŀƭ ǇǊƻŎŜǎǎŜǎ ƘŀǾŜ ƎŜƴŜǊŀƭƭȅ ŘŜŎǊŜŀǎŜŘ ǿƛǘƘ ǝƳŜΦ ¢Ƙƛǎ ƛǎ ŘǳŜ ǘƻ ǘƘŜ ŘŜŎƭƛƴŜ ƛƴ 
ǘƘŜ ƭŜǾŜƭǎ ƻŦ ƴƻƴπŦŜǊǊƻǳǎ ƳŜǘŀƭ ǇǊƻŘǳŎǝƻƴ ŀƴŘ ƛǊƻƴ ŀƴŘ ǎǘŜŜƭ ƳŀƴǳŦŀŎǘǳǊŜ ŀŎǊƻǎǎ ǘƘŜ ǝƳŜ ǎŜǊƛŜǎΦ 
IƻǿŜǾŜǊΣ ŦǊƻƳ нлнл ǇǊƻŎŜǎǎ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ƛƴŘǳǎǘǊƛŀƭ ǎƛǘŜǎ ƛƴŎǊŜŀǎŜŘΣ ŘǳŜ ǘƻ ƎǊŜŀǘŜǊ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ 
ƛǊƻƴ ŀƴŘ ǎǘŜŜƭ ǇǊƻŘǳŎǝƻƴΣ ǘƘŜǎŜ ƘŀǾŜ ǎƛƴŎŜ ŦŀƭƭŜƴ ōŜǘǿŜŜƴ нлнн ŀƴŘ нлноΦ  

 

  



UK IIR 2025 Submission  Key Trends 

Ricardo  150 
 

aŜǊŎǳǊȅ 

aŜǊŎǳǊȅ 9Ƴƛǎǎƛƻƴǎ ƘŀǾŜ ŘŜŎƭƛƴŜŘ ŘǊŀƳŀǝŎŀƭƭȅ ǎƛƴŎŜ мффлΣ ŀǎ ǎƘƻǿƴ ƛƴ CƛƎǳǊŜ нπуΣ ŀƴŘ ŎƻƴǝƴǳŜ ǘƻ 
ŘŜŎƭƛƴŜ ƎǊŀŘǳŀƭƭȅ ƻǾŜǊŀƭƭ ƛƴ ǊŜŎŜƴǘ ȅŜŀǊǎΦ 

CƛƎǳǊŜ нπу ¢ƻǘŀƭ ¦Y ŜƳƛǎǎƛƻƴǎ ƻŦ aŜǊŎǳǊȅ ŦƻǊ мффлπнлно 

 

¢ŀōƭŜ нπмо ǎƘƻǿǎ ǘƘŜ ǇŜǊŎŜƴǘŀƎŜ ŎƘŀƴƎŜǎ ƛƴ ŜƳƛǎǎƛƻƴǎ ƻŦ ƳŜǊŎǳǊȅ ǎƛƴŎŜ мффлΦ 
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Table 2-13 Key data relating to emissions of Mercury 

Key Data Value 

Total emission (1990): 41 tonnes 

Total emission (2005): 8 tonnes 

Total emission (2023): 3 tonnes 

Emission reduction 1990-2023: 92% 

Largest source category (1990): Industrial Processes (40%) 

Largest source category (2023): Industrial Combustion (31%) 

¢ƘŜ ǝƳŜ ǎŜǊƛŜǎ ǘǊŜƴŘ ŦƻǊ ƳŜǊŎǳǊȅ ƛǎ ǾŜǊȅ ǎƛƳƛƭŀǊ ǘƻ ǘƘŀǘ ƻōǎŜǊǾŜŘ ŦƻǊ ŎŀŘƳƛǳƳΦ ¢Ƙƛǎ ƛǎ ōŜŎŀǳǎŜ ǘƘŜ 
ŦŀŎǘƻǊǎ ŀũŜŎǝƴƎ ƳŜǊŎǳǊȅ ŜƳƛǎǎƛƻƴǎ ŀǊŜ ǎƛƳƛƭŀǊ ǘƻ ǘƘƻǎŜ ŦƻǊ ŎŀŘƳƛǳƳ π ƛƳǇǊƻǾŜŘ ŎƻƴǘǊƻƭǎ ƛƴǘǊƻŘǳŎŜŘ 
ŦƻǊ ǘƘŜ ƛƴŎƛƴŜǊŀǝƻƴ ƻŦ ǿŀǎǘŜΣ ŀ ƎŜƴŜǊŀƭ ŘŜŎƭƛƴŜ ƛƴ ŦŜǊǊƻǳǎ ŀƴŘ ƴƻƴπŦŜǊǊƻǳǎ ƳŜǘŀƭ ǇǊƻŘǳŎǝƻƴΣ ǘƘŜ 
ŘŜŎǊŜŀǎƛƴƎ ǳǎŜ ƻŦ Ŏƻŀƭ ŀǎ ŀ ŦǳŜƭ ŀŎǊƻǎǎ ŀƭƭ ǎŜŎǘƻǊǎΦ ¢Ƙƛǎ ŜȄǇƭŀƛƴǎ ǘƘŜ ƭŀǊƎŜ ǊŜŘǳŎǝƻƴǎ ƛƴ ŜƳƛǎǎƛƻƴǎ 
ƻōǎŜǊǾŜŘ ŀŎǊƻǎǎ ǘƘŜ мффлΩǎΣ ŀƴŘ ǘƘŜ ŎƻƴǝƴǳŜŘ ƎŜƴŜǊŀƭ ǘǊŜƴŘ ƻŦ ŘŜŎǊŜŀǎƛƴƎ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ нллл 
ƻƴǿŀǊŘǎΦ 

9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘŜ ǿŀǎǘŜ ǎŜŎǘƻǊ ƘŀǾŜ ŘŜŎǊŜŀǎŜŘ ŀŎǊƻǎǎ ǘƘŜ ǝƳŜ ǎŜǊƛŜǎΦ ¢Ƙƛǎ ƛǎ ŘǳŜ ǘƻ ƛƳǇǊƻǾŜŘ 
ǊŜŎȅŎƭƛƴƎΣ ŀƴŘ ƭƻǿŜǊ ƳŜǊŎǳǊȅ ŎƻƴǘŜƴǘ ƻŦ ǇǊƻŘǳŎǘǎ ǎǳŎƘ ŀǎ ōŀǧŜǊƛŜǎΦ !ǎ ŀ ǊŜǎǳƭǘΣ ƭŜǎǎ ƳŜǊŎǳǊȅ ƎƻŜǎ ǘƻ 
ƭŀƴŘŬƭƭΣ ŀƴŘ ƘŜƴŎŜ ŜƳƛǎǎƛƻƴǎ ǊŜŘǳŎŜ ǿƛǘƘ ǝƳŜΦ  

hƴŜ ǎƻǳǊŎŜ ǘƘŀǘ ƛǎ ǎǇŜŎƛŬŎ ǘƻ ƳŜǊŎǳǊȅ ƛǎ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜ ƻŦ ŎƘƭƻǊƛƴŜ ƛƴ ƳŜǊŎǳǊȅ ŎŜƭƭǎΦ ¢Ƙƛǎ ƛǎ ƛƴŎƭǳŘŜŘ 
ǿƛǘƘƛƴ LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎŜǎ ŀƴŘ tǊƻŘǳŎǘ ¦ǎŜΦ 9Ƴƛǎǎƛƻƴǎ ƘŀǾŜ ŘŜŎƭƛƴŜŘ ŦǊƻƳ ǘƘŜ ƳƛŘ нлллΩǎ ƻƴǿŀǊŘǎ ŀǎ 
ŀ ǊŜǎǳƭǘ ƻŦ ƛƳǇǊƻǾŜŘ ŎƻƴǘǊƻƭǎ ƻƴ ƳŜǊŎǳǊȅ ŎŜƭƭǎ ŀƴŘ ǘƘŜƛǊ ǊŜǇƭŀŎŜƳŜƴǘ ōȅ ŘƛŀǇƘǊŀƎƳ ƻǊ ƳŜƳōǊŀƴŜ ŎŜƭƭǎΦ 

!ƭǘƘƻǳƎƘ ŜƳƛǎǎƛƻƴǎ ƛƴŎǊŜŀǎŜŘ ǎƭƛƎƘǘƭȅ ŦǊƻƳ нлнл ǘƻ нлнмΣ ƛƴ нлнн ŀƴŘ нлно ǘƘŜǊŜ ǿŀǎ ŀ ǊŜŘǳŎǝƻƴ ƛƴ 
ŜƳƛǎǎƛƻƴǎ ŘǊƛǾŜƴ ōȅ ŘŜŎǊŜŀǎŜǎ ƛƴ ǘƘŜ LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎŜǎ ŀƴŘ tǊƻŘǳŎǘ ¦ǎŜ ǎŜŎǘƻǊ όbCw нύ ŀƴŘ ŦǊƻƳ 
/ƻƳōǳǎǝƻƴ ƛƴ tƻǿŜǊ DŜƴŜǊŀǝƻƴ όbCw м!мύ ŀƴŘ ǘƘŜ aŀƴǳŦŀŎǘǳǊƛƴƎ LƴŘǳǎǘǊƛŜǎ ŀƴŘ /ƻƴǎǘǊǳŎǝƻƴ ǎŜŎǘƻǊ 
όм!нύΦ  
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2.2.7. Trends in Emissions of Dioxins and Furans, Benzo[a]pyrene 

5ƛƻȄƛƴǎ ŀƴŘ CǳǊŀƴǎ 

9Ƴƛǎǎƛƻƴǎ ƻŦ 5ƛƻȄƛƴǎ ŀƴŘ CǳǊŀƴǎ ƘŀǾŜ ŘŜŎƭƛƴŜŘ ǎǳōǎǘŀƴǝŀƭƭȅ ǎƛƴŎŜ мффл ŀƴŘ ǘƘŜƴ ŎƻƴǝƴǳŜ ǘƻ ƎŜƴŜǊŀƭƭȅ 
ƎǊŀŘǳŀƭƭȅ ŘŜŎǊŜŀǎŜ ŦǊƻƳ нлмм ƻƴǿŀǊŘǎΦ CƛƎǳǊŜ нπф ǎƘƻǿǎ ǘƘŜ ǝƳŜ ǎŜǊƛŜǎ ƻŦ ǘƘŜƛǊ ŜƳƛǎǎƛƻƴǎΦ 

CƛƎǳǊŜ нπф ¢ƻǘŀƭ ¦Y ŜƳƛǎǎƛƻƴǎ ƻŦ 5ƛƻȄƛƴǎ ŀƴŘ CǳǊŀƴǎ ŦƻǊ мффлπнлно 

¢ŀōƭŜ нπмп ǎƘƻǿǎ ǘƘŜ ŎƘŀƴƎŜǎ ƛƴ ŘƛƻȄƛƴǎ ŀƴŘ ŦǳǊŀƴǎ ǎƛƴŎŜ мффлΦ 
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Table 2-14 Key data relating to emissions of Dioxins and Furans 

Key Data Value 

Total emission (1990): 1,304 g-ITEQ 

Total emission (2005): 197 g-ITEQ 

Total emission (2023): 101 g-ITEQ 

Emission reduction 1990-2023: 92% 

Largest source category (1990): Waste (58%) 

Largest source category (2023): Waste (42%) 

 

9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘŜ ²ŀǎǘŜ ǎƻǳǊŎŜ ǎŜŎǘƻǊ ƘŀǾŜ ǎǳōǎǘŀƴǝŀƭƭȅ ǊŜŘǳŎŜŘ ŀŎǊƻǎǎ ǘƘŜ ǝƳŜ ǎŜǊƛŜǎΦ ¢Ƙƛǎ Ƙŀǎ 
ōŜŜƴ ŘǊƛǾŜƴ ōȅ ǘƘŜ ƛƴǘǊƻŘǳŎǝƻƴ ƻŦ ŎƻƴǘǊƻƭ ƳŜŀǎǳǊŜǎΦ aǳƴƛŎƛǇŀƭ {ƻƭƛŘ ²ŀǎǘŜ όa{²ύ ƛƴŎƛƴŜǊŀǘƻǊǎ ƴƻǘ 
ƳŜŜǝƴƎ ǘƘŜ ƴŜǿ ǎǘŀƴŘŀǊŘǎ ŎƭƻǎŜŘ ƛƴ ǘƘŜ ǇŜǊƛƻŘ ƭŜŀŘƛƴƎ ǳǇ ǘƻ 5ŜŎŜƳōŜǊ мффсΣ ŀƴŘ ƛƳǇǊƻǾŜŘ 
ŎƻƳōǳǎǝƻƴ ŀƴŘ ƅǳŜ Ǝŀǎ ŎƻƴǘǊƻƭǎΣ ŀƴŘ ŘŜǾŜƭƻǇƳŜƴǘǎ ƛƴ ŀōŀǘŜƳŜƴǘ ǘŜŎƘƴƻƭƻƎȅ ƛƴ ƳƻŘŜǊƴ a{² 
ƛƴŎƛƴŜǊŀǘƻǊ ŘŜǎƛƎƴΣ Ƙŀǎ ǊŜǎǳƭǘŜŘ ƛƴ ƎǊŜŀǘƭȅ ƭƻǿŜǊŜŘ ƭŜǾŜƭǎ ƻŦ t/55κC ŜƳƛǎǎƛƻƴǎ ƛƴ ǘƘŜ ƭŀǘŜǊ ǇŀǊǘ ƻŦ ǘƘŜ 
ǝƳŜ ǎŜǊƛŜǎΦ ¢ƘŜ ǊŜƭŀǝǾŜƭȅ ƭƻǿ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ŎƘŜƳƛŎŀƭ ƛƴŎƛƴŜǊŀǘƻǊǎ ǊŜƅŜŎǘǎ ǘƘŜ ƳǳŎƘ ƭƻǿŜǊ ǉǳŀƴǝǝŜǎ 
ƻŦ ǿŀǎǘŜ ōǳǊƴǘΣ ŀƴŘ ǘƘŜ ǳǎŜ ƻŦ ŘƛũŜǊŜƴǘ ǘŜŎƘƴƻƭƻƎƛŜǎ ŀƴŘκƻǊ ǘƘŜ ǳǎŜ ƻŦ ƳƻǊŜ ŀŘǾŀƴŎŜŘ ŀōŀǘŜƳŜƴǘ 
ŜǉǳƛǇƳŜƴǘΦ IƻǿŜǾŜǊΣ ŎƭƛƴƛŎŀƭ ǿŀǎǘŜ ƛƴŎƛƴŜǊŀǝƻƴ ǊŜƳŀƛƴǎ ŀ ƭŀǊƎŜ ǎƻǳǊŎŜΦ ¢ƘŜǊŜ ƛǎ ŀ ƭƻƴƎπǘŜǊƳ ŘŜŎǊŜŀǎŜ 
ƛƴ ǘƘŜ ōǳǊƴƛƴƎ ƻŦ ƘƻǳǎŜƘƻƭŘ ǿŀǎǘŜ ƻƴ ŘƻƳŜǎǝŎ ƻǇŜƴ ŬǊŜǎ όōŜŎŀǳǎŜ ƻŦ ǘƘŜ ƭƻƴƎπǘŜǊƳ ŘŜŎƭƛƴŜ ƛƴ ǳǎŜ ƻŦ 
ǘƘŜǎŜ ƻǇŜƴ ŬǊŜǎύΣ ŀƭǎƻ ǊŜǎǳƭǝƴƎ ƛƴ ŘŜŎǊŜŀǎŜŘ ŜƳƛǎǎƛƻƴǎ ŀŎǊƻǎǎ ǘƘŜ ǝƳŜ ǎŜǊƛŜǎ ŦǊƻƳ ǘƘŜ ²ŀǎǘŜ ǎƻǳǊŎŜ 
ǎŜŎǘƻǊΦ 

9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ 9ƴŜǊƎȅ LƴŘǳǎǘǊƛŜǎ ƘŀǾŜ ŘŜŎǊŜŀǎŜŘ ǿƛǘƘ ǝƳŜΦ ¢Ƙƛǎ ƛǎ ŘǳŜ ǘƻ ŀ ƎŜƴŜǊŀƭ ŘŜŎǊŜŀǎŜ ƛƴ Ŏƻŀƭ 
ŎƻƴǎǳƳǇǝƻƴ ŀŎǊƻǎǎ ǘƘŜ ǝƳŜ ǎŜǊƛŜǎΣ ŀƴŘ ŀƭǎƻ ǘƘŜ ǎǳōǎǘŀƴǝŀƭ ǝƎƘǘŜƴƛƴƎ ƻŦ ŜƳƛǎǎƛƻƴǎ ŎƻƴǘǊƻƭ ƛƴ ǘƘŜ 
ŜŀǊƭƛŜǊ ǇŀǊǘ ƻŦ ǘƘŜ ǝƳŜ ǎŜǊƛŜǎΦ 

9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘŜ ΩhǘƘŜǊ /ƻƳōǳǎǝƻƴΩ ǎŜŎǘƻǊ ŀǊŜ ŘƻƳƛƴŀǘŜŘ ōȅ ǊŜǎƛŘŜƴǝŀƭ ōǳǊƴƛƴƎ ƻŦ Ŏƻŀƭ ŀƴŘ ǿƻƻŘ 
π ǘƘŜ ŦƻǊƳŜǊ ƎŜƴŜǊŀƭƭȅ ŘŜŎǊŜŀǎƛƴƎ ǿƛǘƘ ǝƳŜΣ ŀƴŘ ǘƘŜ ƭŀǧŜǊ ƛƴŎǊŜŀǎƛƴƎ ǎǳōǎǘŀƴǝŀƭƭȅ ŀŎǊƻǎǎ ǘƘŜ ǝƳŜ 
ǎŜǊƛŜǎΦ 

9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ ǊƻŀŘ ǘǊŀƴǎǇƻǊǘ ŀǊŜ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ŎƻƳǇƻǳƴŘǎ ǇǊŜǾƛƻǳǎƭȅ ŀŘŘŜŘ ǘƻ ƭŜŀŘŜŘ ǇŜǘǊƻƭΦ 
/ƻƴǎŜǉǳŜƴǘƭȅΣ ǘƘŜ ŜƳƛǎǎƛƻƴǎ ƻŦ t/55κC ŘŜŎǊŜŀǎŜ ƛƴ ƭƛƴŜ ǿƛǘƘ ƭŜŀŘ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘŜ wƻŀŘ ¢ǊŀƴǎǇƻǊǘ 
ǎŜŎǘƻǊΦ 9Ƴƛǎǎƛƻƴǎ ƛƴ нлнн ƛƴŎǊŜŀǎŜŘ ǎƭƛƎƘǘƭȅ ŦǊƻƳ нлнм ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ ƛƴŎǊŜŀǎŜŘ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǎƛƴǘŜǊ 
ǇǊƻŘǳŎǝƻƴ ƛƴ ǘƘŜ ƛǊƻƴ ŀƴŘ ǎǘŜŜƭ ǎŜŎǘƻǊΣ ǘƘŜƴ ŦŜƭƭ ŀƎŀƛƴ ƛƴ нлноΦ  
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.ŜƴȊƻώŀϐǇȅǊŜƴŜ 

CƛƎǳǊŜ нπмл ǎƘƻǿǎ ǘƘŜ ǝƳŜ ǎŜǊƛŜǎ ƻŦ ¦Y ŜƳƛǎǎƛƻƴǎ ƻŦ .ŜƴȊƻώŀϐǇȅǊŜƴŜ ό.ώŀϐtύΦ 9Ƴƛǎǎƛƻƴǎ ƻŦ .ώŀϐt ƘŀǾŜ 
ŘŜŎƭƛƴŜŘ ǎǳōǎǘŀƴǝŀƭƭȅ ǎƛƴŎŜ мффл ŀƴŘ ƘŀǾŜ ǊŜƳŀƛƴŜŘ ŎƻƴǎƛǎǘŜƴǘ ōŜǘǿŜŜƴ нллс ǘƻ нлнлΣ ǿƛǘƘ ǎƳŀƭƭ 
ƛƴŎǊŜŀǎŜǎ ǎƛƴŎŜ нлнм ǘƻ нлноΦ  

CƛƎǳǊŜ нπмл ¢ƻǘŀƭ ¦Y ŜƳƛǎǎƛƻƴǎ ƻŦ .ŜƴȊƻώŀϐǇȅǊŜƴŜ ŦƻǊ мффлπнлно 
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¢ŀōƭŜ нπмр ǎƘƻǿǎ ǘƘŜ ŎƘŀƴƎŜǎ ƛƴ ōŜƴȊƻώŀϐǇȅǊŜƴŜ ǎƛƴŎŜ мффлΦ  

 

Table 2-15 Key data relating to emissions of Benzo[a]pyrene 

Key Data Value 

Total emission (1990): 41 tonnes 

Total emission (2005): 5 tonnes 

Total emission (2023): 5 tonnes 

Emission reduction 1990-2023: 87% 

Largest source category (1990): Industrial Processes and Product Use (61%) 

Largest source category (2023): Small Stationary Combustion (82%) 

 

9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘŜ LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎŜǎ ŀƴŘ tǊƻŘǳŎǘ ¦ǎŜ όbCw нύ ǎƻǳǊŎŜ ǎŜŎǘƻǊ ƛƴ ǘƘŜ ŜŀǊƭȅ ǇŀǊǘ ƻŦ ǘƘŜ 
ǝƳŜ ǎŜǊƛŜǎ ŀǊŜ ŘƻƳƛƴŀǘŜŘ ōȅ ŀƭǳƳƛƴƛǳƳ ǇǊƻŘǳŎǝƻƴ ŀƴŘ ǘƘŜ ǇǊƻŎŜǎǎ ƻŦ ŀƴƻŘŜ ōŀƪƛƴƎΦ 9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ 
ǘƘƛǎ ǎƻǳǊŎŜ ƘŀǾŜ ǎǳōǎǘŀƴǝŀƭƭȅ ŘŜŎƭƛƴŜŘ ǎƛƴŎŜ ǘƘŜ ƳƛŘπмффлǎΣ ŀƴŘ ŀƴƻŘŜ ōŀƪƛƴƎ ƴƻ ƭƻƴƎŜǊ ǘŀƪŜǎ ǇƭŀŎŜ 
ƛƴ ǘƘŜ ¦YΣ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ Ǉƭŀƴǘ ŎƭƻǎǳǊŜǎΦ  

{Ƴŀƭƭ {ǘŀǝƻƴŀǊȅ /ƻƳōǳǎǝƻƴ ǎƻǳǊŎŜ ǎŜŎǘƻǊǎ ŘƻƳƛƴŀǘŜ ǘƘŜ ǘƻǘŀƭ ŜƳƛǎǎƛƻƴ ƻŦ .ώŀϐt ŀŎǊƻǎǎ ǘƘŜ ǝƳŜ 
ǎŜǊƛŜǎΦ 9Ƴƛǎǎƛƻƴǎ ƛƴ ǘƘŜ ŜŀǊƭȅ ǇŀǊǘ ƻŦ ǘƘŜ ǝƳŜ ǎŜǊƛŜǎ ǿŜǊŜ ŘƻƳƛƴŀǘŜŘ ōȅ ǘƘŜ ǳǎŜ ƻŦ Ŏƻŀƭ ƛƴ ǊŜǎƛŘŜƴǝŀƭ 
ŎƻƳōǳǎǝƻƴΦ .ǳǘ ŀǎ ǿƛǘƘ ƻǘƘŜǊ ǇƻƭƭǳǘŀƴǘǎΣ Ŏƻŀƭ ǳǎŜ ŘŜŎǊŜŀǎŜǎΣ ŀƴŘ ǿƻƻŘ ǳǎŜ ƛƴŎǊŜŀǎŜǎ ŀŎǊƻǎǎ ǘƘŜ ǝƳŜ 
ǎŜǊƛŜǎΦ !ǎ ŀ ǊŜǎǳƭǘΣ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǊŜǎƛŘŜƴǝŀƭ ǿƻƻŘ ōǳǊƴƛƴƎ ŀǊŜ ƴƻǿ ǘƘŜ ŘƻƳƛƴŀƴǘ ŜƳƛǎǎƛƻƴ ǎƻǳǊŎŜΦ 
9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ ǊŜǎƛŘŜƴǝŀƭ ǎǘŀǝƻƴŀǊȅ ŎƻƳōǳǎǝƻƴ Ƙŀǎ ƛƴŎǊŜŀǎŜŘ ŀŎǊƻǎǎ ǘƘŜ ǝƳŜ ǎŜǊƛŜǎ ŀƴŘ ƴƻǿ 
ŀŎŎƻǳƴǘ ŦƻǊ ум҈ ƻŦ ǘƻǘŀƭ ŜƳƛǎǎƛƻƴǎ ƛƴ нлноΦ 

 

2.3. UK Emission Trends for Key Source Sectors 

¢ƘŜ ŦƻƭƭƻǿƛƴƎ ǎŜŎǝƻƴǎ ǇǊƻǾƛŘŜ ŎƻƳƳŜƴǘ ƻƴ ǘƘŜ ƳƻǊŜ ƴƻǘŀōƭŜ ǘǊŜƴŘǎ ŀǘ ŀ ǎŜŎǘƻǊŀƭ ƭŜǾŜƭ ŦƻǊ ƪŜȅ ǎƻǳǊŎŜ 
ŎŀǘŜƎƻǊƛŜǎΦ 

2.3.1. Power Generation (NFR 1A1a) 

tƻǿŜǊ ƎŜƴŜǊŀǝƻƴ όbCw м!мŀύ ƛǎ ŀ ƪŜȅ ǎƻǳǊŎŜ ŦƻǊ Ƴŀƴȅ ǇƻƭƭǳǘŀƴǘǎΦ IƻǿŜǾŜǊΣ ǘƘŜǊŜ Ƙŀǎ ōŜŜƴ ŀ 
ǎǳōǎǘŀƴǝŀƭ ǊŜŘǳŎǝƻƴ ƛƴ ǘƘŜ ƳŀƎƴƛǘǳŘŜ ƻŦ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘƛǎ ǎƻǳǊŎŜ ǎƛƴŎŜ мффлΦ ¢ŀōƭŜ нπмс 
ǎǳƳƳŀǊƛǎŜǎ ǘƘŜ ƳŀƧƻǊ ŎƻƴǘǊƛōǳǘƻǊǎ ǘƻ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǇƻǿŜǊ ƎŜƴŜǊŀǝƻƴ ŀƴŘ ǎƘƻǿǎ Ƙƻǿ ŜƳƛǎǎƛƻƴǎ 
ƘŀǾŜ ŎƘŀƴƎŜŘ ŦǊƻƳ мффл ǘƻ нлноΦ 

¢ŀōƭŜ нπмс tƻǿŜǊ {ǘŀǝƻƴǎΥ {ŜŎǘƻǊ ǎƘŀǊŜ ƻŦ ¦Y ŜƳƛǎǎƛƻƴǎ ǘƻǘŀƭ ƛƴ нлно ŀƴŘ ¢ǊŜƴŘǎ ŦǊƻƳ мффл ǘƻ нлно 

tƻƭƭǳǘŀƴǘ bCw /ƻŘŜ ҈ ƻŦ ǘƻǘŀƭ ŜƳƛǎǎƛƻƴǎ ƛƴ 
нлно ŦƻǊ ƎƛǾŜƴ Ǉƻƭƭǳǘŀƴǘ 

҈ ŎƘŀƴƎŜ ŦǊƻƳ мффл ǘƻ 
нлно 

/ŀǊōƻƴ aƻƴƻȄƛŘŜ 
м!мŀ π tǳōƭƛŎ ŜƭŜŎǘǊƛŎƛǘȅ 
ŀƴŘ ƘŜŀǘ ǇǊƻŘǳŎǝƻƴ  

о πтм 

/ƘǊƻƳƛǳƳ 
м!мŀ π tǳōƭƛŎ ŜƭŜŎǘǊƛŎƛǘȅ 
ŀƴŘ ƘŜŀǘ ǇǊƻŘǳŎǝƻƴ 

с πфп 
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tƻƭƭǳǘŀƴǘ bCw /ƻŘŜ ҈ ƻŦ ǘƻǘŀƭ ŜƳƛǎǎƛƻƴǎ ƛƴ 
нлно ŦƻǊ ƎƛǾŜƴ Ǉƻƭƭǳǘŀƴǘ 

҈ ŎƘŀƴƎŜ ŦǊƻƳ мффл ǘƻ 
нлно 

5ƛƻȄƛƴǎ όt/55κCύ 
м!мŀ π tǳōƭƛŎ ŜƭŜŎǘǊƛŎƛǘȅ 
ŀƴŘ ƘŜŀǘ ǇǊƻŘǳŎǝƻƴ 

о πфу 

IŜȄŀŎƘƭƻǊƻōŜƴȊŜƴŜ 
όI/.ύ 

м!мŀ π tǳōƭƛŎ ŜƭŜŎǘǊƛŎƛǘȅ 
ŀƴŘ ƘŜŀǘ ǇǊƻŘǳŎǝƻƴ 

фл ммпм 

aŜǊŎǳǊȅ 
м!мŀ π tǳōƭƛŎ ŜƭŜŎǘǊƛŎƛǘȅ 
ŀƴŘ ƘŜŀǘ ǇǊƻŘǳŎǝƻƴ  

мф πфо 

bƛŎƪŜƭ 
м!мŀ π tǳōƭƛŎ ŜƭŜŎǘǊƛŎƛǘȅ 
ŀƴŘ ƘŜŀǘ ǇǊƻŘǳŎǝƻƴ  

о πфт 

bƛǘǊƻƎŜƴ hȄƛŘŜǎ ŀǎ bhн 
м!мŀ π tǳōƭƛŎ ŜƭŜŎǘǊƛŎƛǘȅ 
ŀƴŘ ƘŜŀǘ ǇǊƻŘǳŎǝƻƴ  

ф πфн 

taнΦр όtŀǊǝŎǳƭŀǘŜ 
aŀǧŜǊ ғ нΦрҡƳύ 

м!мŀ π tǳōƭƛŎ ŜƭŜŎǘǊƛŎƛǘȅ 
ŀƴŘ ƘŜŀǘ ǇǊƻŘǳŎǝƻƴ  

н πфт 

{ŜƭŜƴƛǳƳ 
м!мŀ π tǳōƭƛŎ ŜƭŜŎǘǊƛŎƛǘȅ 
ŀƴŘ ƘŜŀǘ ǇǊƻŘǳŎǝƻƴ  

ос πфп 

{ǳƭǇƘǳǊ 5ƛƻȄƛŘŜ 
м!мŀ π tǳōƭƛŎ ŜƭŜŎǘǊƛŎƛǘȅ 
ŀƴŘ ƘŜŀǘ ǇǊƻŘǳŎǝƻƴ  

у πмлл 

{ƛƴŎŜ мфууΣ ŜƭŜŎǘǊƛŎƛǘȅ ƎŜƴŜǊŀǘƻǊǎ ƘŀǾŜ ŀŘƻǇǘŜŘ ŀ ǇǊƻƎǊŀƳƳŜ ƻŦ ǇǊƻƎǊŜǎǎƛǾŜƭȅ ŬǩƴƎ ƭƻǿ bh· ōǳǊƴŜǊǎ 
ǘƻ ǘƘŜƛǊ рлл a²Ŝ όƳŜƎŀǿŀǧ ŜƭŜŎǘǊƛŎύ ƻǊ ƭŀǊƎŜǊ Ŏƻŀƭ ŬǊŜŘ ǳƴƛǘǎΣ ŀƴŘ ǎƛƴŎŜ нллт ŀ ǇǊƻƎǊŀƳƳŜ ƻŦ ŬǩƴƎ 
ƻǾŜǊπŬǊŜπŀƛǊ ōǳǊƴŜǊǎ Ƙŀǎ ŦǳǊǘƘŜǊ ǊŜŘǳŎŜŘ bh· ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘŜ ǎŜŎǘƻǊΦ {ƛƴŎŜ мффлΣ ǘƘŜ ƛƴŎǊŜŀǎŜŘ ǳǎŜ 
ƻŦ ƴǳŎƭŜŀǊ ƎŜƴŜǊŀǝƻƴΣ ǊŜƴŜǿŀōƭŜǎ ŀƴŘ ǘƘŜ ƛƴǘǊƻŘǳŎǝƻƴ ƻŦ //D¢ ό/ƻƳōƛƴŜŘ /ȅŎƭŜ Dŀǎ ¢ǳǊōƛƴŜύ Ǉƭŀƴǘ 
ōǳǊƴƛƴƎ ƴŀǘǳǊŀƭ ƎŀǎΣ ƛƴ ǇƭŀŎŜ ƻŦ ƻƭŘŜǊ Ŏƻŀƭ ǎǘŀǝƻƴǎΣ ƘŀǾŜ ŦǳǊǘƘŜǊ ǊŜŘǳŎŜŘ bh· ŜƳƛǎǎƛƻƴǎΦ ¢ƘŜ ŜƳƛǎǎƛƻƴǎ 
ŦǊƻƳ ǘƘŜ ƭƻǿ bh· ǘǳǊōƛƴŜǎ ǳǎŜŘ ŀǊŜ ƳǳŎƘ ƭƻǿŜǊ ǘƘŀƴ ǘƘƻǎŜ ƻŦ ǇǳƭǾŜǊƛǎŜŘ Ŏƻŀƭ ŬǊŜŘ Ǉƭŀƴǘ ŜǾŜƴ ǿƘŜƴ 
ƭƻǿ bh· ōǳǊƴŜǊǎ ŀǊŜ ŬǧŜŘΦ aƻǊŜƻǾŜǊΣ //D¢ǎ ŀǊŜ ƳƻǊŜ ŜŶŎƛŜƴǘ ǘƘŀƴ ŎƻƴǾŜƴǝƻƴŀƭ Ŏƻŀƭ ŀƴŘ ƻƛƭ ǎǘŀǝƻƴǎ 
ŀƴŘ ƘŀǾŜ ƴŜƎƭƛƎƛōƭŜ {hн ŜƳƛǎǎƛƻƴǎΤ ǘƘƛǎ Ƙŀǎ ŀŎŎŜƭŜǊŀǘŜŘ ǘƘŜ ŘŜŎƭƛƴŜ ƻŦ {hн ŜƳƛǎǎƛƻƴǎΦ ¢ƘŜ ǊŜŘǳŎǝƻƴ ƻŦ 
ǇŀǊǝŎǳƭŀǘŜ ŜƳƛǎǎƛƻƴǎ ƛǎ ŀƭǎƻ ŘǳŜ ǘƻ ǘƘƛǎ ǎǿƛǘŎƘ ŦǊƻƳ Ŏƻŀƭ ǘƻ ƴŀǘǳǊŀƭ ƎŀǎΣ ƴǳŎƭŜŀǊ ǇƻǿŜǊ ŀƴŘ ǊŜƴŜǿŀōƭŜǎ 
ŦƻǊ ŜƭŜŎǘǊƛŎƛǘȅ ƎŜƴŜǊŀǝƻƴΣ ŀǎ ǿŜƭƭ ŀǎ ƛƳǇǊƻǾŜƳŜƴǘ ƛƴ ǘƘŜ ǇŜǊŦƻǊƳŀƴŎŜ ƻŦ ǇŀǊǝŎǳƭŀǘŜ ŀōŀǘŜƳŜƴǘ Ǉƭŀƴǘ 
ŀǘ ŎƻŀƭπŬǊŜŘ ǇƻǿŜǊ ǎǘŀǝƻƴǎΦ ¢ƘŜ ƛƴǎǘŀƭƭŀǝƻƴ ƻŦ ƅǳŜ Ǝŀǎ ŘŜǎǳƭǇƘǳǊƛǎŀǝƻƴ ŀǘ ŜƛƎƘǘ ǇƻǿŜǊ ǎǘŀǝƻƴǎ Ƙŀǎ 
ǊŜŘǳŎŜŘ {hн ŀƴŘ ǇŀǊǝŎǳƭŀǘŜ ŜƳƛǎǎƛƻƴǎ ŦǳǊǘƘŜǊΦ 9Ƴƛǎǎƛƻƴǎ ƻŦ /hΣ Řǳǎǘ ŀƴŘ ƳŜǘŀƭǎ ŀǊŜ ŀƭǎƻ ƳǳŎƘ ƘƛƎƘŜǊ 
ŀǘ ŎƻŀƭπŬǊŜŘ ǎǘŀǝƻƴǎ ǘƘŀƴ ŀǘ //D¢ǎΣ ǎƻ ŜƳƛǎǎƛƻƴǎ ƻŦ ǘƘŜǎŜ Ǉƻƭƭǳǘŀƴǘǎ ƘŀǾŜ ŀƭǎƻ ŦŀƭƭŜƴ ǎƘŀǊǇƭȅΦ  

Lƴ ŎƻƴǘǊŀǎǘΣ ŀƭƭ ƻŦ ǘƘŜ I/. ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǇƻǿŜǊ ǎǘŀǝƻƴǎ ŀǊƛǎŜǎ ŦǊƻƳ ǘƘŜ ōǳǊƴƛƴƎ ƻŦ ƳǳƴƛŎƛǇŀƭ ǎƻƭƛŘ 
ǿŀǎǘŜΣ ŀƴŘ ŜƳƛǎǎƛƻƴǎ ƘŀǾŜ ƎǊƻǿƴ ƎǊŜŀǘƭȅ ǊŜƅŜŎǝƴƎ ŎƘŀƴƎŜǎ ƛƴ ǘƘŜ ǉǳŀƴǝǝŜǎ ƻŦ ǿŀǎǘŜ ōǳǊƴǘΦ 

¢ƘŜǊŜ ǿŀǎ ŀ ǇŀǊǝŎǳƭŀǊƭȅ ƭŀǊƎŜ ŎƘŀƴƎŜ ƛƴ ǘƘŜ ǳǎŜ ƻŦ Ŏƻŀƭ ōŜǘǿŜŜƴ нлмр ŀƴŘ нлмсΣ ǿƛǘƘ ŎƻƴǎǳƳǇǝƻƴ 
ŀǇǇǊƻȄƛƳŀǘŜƭȅ рл҈ ƭƻǿŜǊ ƛƴ нлмсΣ ŘǳŜ ǘƻ Ǉƭŀƴǘ ŎƭƻǎǳǊŜ ŀƴŘ ƭƻǿ ǳǝƭƛȊŀǝƻƴ ǊŀǘŜǎ ŀǘ ǎƻƳŜ ƻŦ ǘƘŜ 
ǊŜƳŀƛƴƛƴƎ ǎǘŀǝƻƴǎΦ ¢Ƙƛǎ Ƙŀǎ ŎƻƴǝƴǳŜŘ ǘƻ ǊŜŘǳŎŜ ǎƛƴŎŜ ǘƘŜƴΦ 

¢ƘŜ ƛƳǇŀŎǘǎ ƻŦ ǘƘŜǎŜ ŎƘŀƴƎŜǎ ŀǊŜ ƻōǎŜǊǾŀōƭŜ ƛƴ CƛƎǳǊŜ нπм ŀƴŘ CƛƎǳǊŜ нπнΣ ǿƘƛŎƘ ǇǊŜǎŜƴǘ ǘƘŜ ŜƳƛǎǎƛƻƴǎ 
ƻŦ bh· ŀƴŘ {hн ǎƛƴŎŜ мффл ǊŜǎǇŜŎǝǾŜƭȅΦ  

CǳǊǘƘŜǊ ŘŜǘŀƛƭ ƻƴ ǘƘŜ ŜǎǝƳŀǝƻƴ ƻŦ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘƛǎ ǎƻǳǊŎŜ ǎŜŎǘƻǊ ŀǊŜ ƛƴŎƭǳŘŜŘ ƛƴ {ŜŎǝƻƴ оΦ 

2.3.2. Industrial Combustion (NFR 1A1/1A2) 

¢Ƙƛǎ ŎŀǘŜƎƻǊȅ ŎƻǾŜǊǎ ǘƘŜ ǳǎŜ ƻŦ ŦǳŜƭǎ ƛƴ ŎƻƳōǳǎǝƻƴ ƛƴ ŎǊǳŘŜ ƻƛƭ ǊŜŬƴŜǊƛŜǎ ŀƴŘ ƻǘƘŜǊ ǇǊƻŎŜǎǎŜǎ ǘƘŀǘ 
ƳŀƴǳŦŀŎǘǳǊŜ ƻǊ ǇǊƻŎŜǎǎ ŦǳŜƭǎ όbCw ŎƻŘŜǎ м!мō ŀƴŘ м!мŎύ ŀƴŘ /ƻƳōǳǎǝƻƴ ƛƴ aŀƴǳŦŀŎǘǳǊƛƴƎ LƴŘǳǎǘǊƛŜǎ 
ŀƴŘ /ƻƴǎǘǊǳŎǝƻƴ όbCw ŎƻŘŜǎ м!нŀπм!нƎύΦ ¢Ƙƛǎ ŎŀǘŜƎƻǊȅ ƛǎ ŀ ƪŜȅ ǎƻǳǊŎŜ ŦƻǊ Ƴŀƴȅ ǇƻƭƭǳǘŀƴǘǎΦ ¢ƘŜǊŜ Ƙŀǎ 
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ōŜŜƴ ŀ ǎǳōǎǘŀƴǝŀƭ ǊŜŘǳŎǝƻƴ ƛƴ ǘƘŜ ƳŀƎƴƛǘǳŘŜ ƻŦ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘƛǎ ǎƻǳǊŎŜ ŎŀǘŜƎƻǊȅ ǎƛƴŎŜ мффл 
όŀƭǘƘƻǳƎƘ ŜƳƛǎǎƛƻƴǎ ƛƴ ǎƻƳŜ ǎǳōπŎŀǘŜƎƻǊƛŜǎ ƘŀǾŜ ƛƴŎǊŜŀǎŜŘ ƛƴ ǎƻƳŜ ȅŜŀǊǎύΦ 

¢ŀōƭŜ нπмт LƴŘǳǎǘǊƛŀƭ /ƻƳōǳǎǝƻƴΥ {ŜŎǘƻǊ ǎƘŀǊŜ ƻŦ ¦Y ŜƳƛǎǎƛƻƴǎ ǘƻǘŀƭ ƛƴ нлно ŀƴŘ ¢ǊŜƴŘǎ ŦǊƻƳ мффл 
ǘƻ нлно 

tƻƭƭǳǘŀƴǘ bCw /ƻŘŜ ҈ ƻŦ ǘƻǘŀƭ ŜƳƛǎǎƛƻƴǎ ƛƴ 
нлно ŦƻǊ ƎƛǾŜƴ Ǉƻƭƭǳǘŀƴǘ 

҈ ŎƘŀƴƎŜ ŦǊƻƳ мффл ǘƻ 
нлно 

.ƭŀŎƪ /ŀǊōƻƴ м!нƎǾƛƛƛ π {ǘŀǝƻƴŀǊȅ 
ŎƻƳōǳǎǝƻƴ ƛƴ 
ƳŀƴǳŦŀŎǘǳǊƛƴƎ 
ƛƴŘǳǎǘǊƛŜǎ ŀƴŘ 

ŎƻƴǎǘǊǳŎǝƻƴΥ hǘƘŜǊ 
όǇƭŜŀǎŜ ǎǇŜŎƛŦȅ ƛƴ ǘƘŜ 

LLwύ  

с πсс 

/ŀŘƳƛǳƳ м!нŘ π {ǘŀǝƻƴŀǊȅ 
ŎƻƳōǳǎǝƻƴ ƛƴ 
ƳŀƴǳŦŀŎǘǳǊƛƴƎ 
ƛƴŘǳǎǘǊƛŜǎ ŀƴŘ 
ŎƻƴǎǘǊǳŎǝƻƴΥ tǳƭǇΣ 
tŀǇŜǊ ŀƴŘ tǊƛƴǘ  

п мсм 

/ŀŘƳƛǳƳ м!нƎǾƛƛƛ π {ǘŀǝƻƴŀǊȅ 
ŎƻƳōǳǎǝƻƴ ƛƴ 
ƳŀƴǳŦŀŎǘǳǊƛƴƎ 
ƛƴŘǳǎǘǊƛŜǎ ŀƴŘ 

ŎƻƴǎǘǊǳŎǝƻƴΥ hǘƘŜǊ 
όǇƭŜŀǎŜ ǎǇŜŎƛŦȅ ƛƴ ǘƘŜ 

LLwύ  

мп πмн 

/ŀǊōƻƴ aƻƴƻȄƛŘŜ м!нŀ π {ǘŀǝƻƴŀǊȅ 
ŎƻƳōǳǎǝƻƴ ƛƴ 
ƳŀƴǳŦŀŎǘǳǊƛƴƎ 
ƛƴŘǳǎǘǊƛŜǎ ŀƴŘ 

ŎƻƴǎǘǊǳŎǝƻƴΥ LǊƻƴ ŀƴŘ 
ǎǘŜŜƭ 

р πуо 

/ŀǊōƻƴ aƻƴƻȄƛŘŜ м!нƎǾƛƛ π aƻōƛƭŜ 
/ƻƳōǳǎǝƻƴ ƛƴ 
ƳŀƴǳŦŀŎǘǳǊƛƴƎ 
ƛƴŘǳǎǘǊƛŜǎ ŀƴŘ 

ŎƻƴǎǘǊǳŎǝƻƴΥ όǇƭŜŀǎŜ 
ǎǇŜŎƛŦȅ ƛƴ ǘƘŜ LLwύ 

нс πп 

/ŀǊōƻƴ aƻƴƻȄƛŘŜ м!нƎǾƛƛƛ π {ǘŀǝƻƴŀǊȅ 
ŎƻƳōǳǎǝƻƴ ƛƴ 
ƳŀƴǳŦŀŎǘǳǊƛƴƎ 
ƛƴŘǳǎǘǊƛŜǎ ŀƴŘ 

ŎƻƴǎǘǊǳŎǝƻƴΥ hǘƘŜǊ 
όǇƭŜŀǎŜ ǎǇŜŎƛŦȅ ƛƴ ǘƘŜ 

LLwύ  

о о 

5ƛƻȄƛƴǎ όt/55κCύ м!нƎǾƛƛƛ π {ǘŀǝƻƴŀǊȅ 
ŎƻƳōǳǎǝƻƴ ƛƴ 
ƳŀƴǳŦŀŎǘǳǊƛƴƎ 
ƛƴŘǳǎǘǊƛŜǎ ŀƴŘ 

ŎƻƴǎǘǊǳŎǝƻƴΥ hǘƘŜǊ 

мм πм 
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tƻƭƭǳǘŀƴǘ bCw /ƻŘŜ ҈ ƻŦ ǘƻǘŀƭ ŜƳƛǎǎƛƻƴǎ ƛƴ 
нлно ŦƻǊ ƎƛǾŜƴ Ǉƻƭƭǳǘŀƴǘ 

҈ ŎƘŀƴƎŜ ŦǊƻƳ мффл ǘƻ 
нлно 

όǇƭŜŀǎŜ ǎǇŜŎƛŦȅ ƛƴ ǘƘŜ 
LLwύ  

[ŜŀŘ м!нƎǾƛƛƛ π {ǘŀǝƻƴŀǊȅ 
ŎƻƳōǳǎǝƻƴ ƛƴ 
ƳŀƴǳŦŀŎǘǳǊƛƴƎ 
ƛƴŘǳǎǘǊƛŜǎ ŀƴŘ 

ŎƻƴǎǘǊǳŎǝƻƴΥ hǘƘŜǊ 
όǇƭŜŀǎŜ ǎǇŜŎƛŦȅ ƛƴ ǘƘŜ 

LLwύ  

р πсо 

aŜǊŎǳǊȅ м!нŦ π {ǘŀǝƻƴŀǊȅ 
ŎƻƳōǳǎǝƻƴ ƛƴ 
ƳŀƴǳŦŀŎǘǳǊƛƴƎ 
ƛƴŘǳǎǘǊƛŜǎ ŀƴŘ 
ŎƻƴǎǘǊǳŎǝƻƴΥ bƻƴπ
ƳŜǘŀƭƭƛŎ ƳƛƴŜǊŀƭǎ 

мл сп 

aŜǊŎǳǊȅ м!нƎǾƛƛƛ π {ǘŀǝƻƴŀǊȅ 
ŎƻƳōǳǎǝƻƴ ƛƴ 
ƳŀƴǳŦŀŎǘǳǊƛƴƎ 
ƛƴŘǳǎǘǊƛŜǎ ŀƴŘ 

ŎƻƴǎǘǊǳŎǝƻƴΥ hǘƘŜǊ 
όǇƭŜŀǎŜ ǎǇŜŎƛŦȅ ƛƴ ǘƘŜ 

LLwύ  

мм πст 

bƛŎƪŜƭ м!нƎǾƛƛƛ π {ǘŀǝƻƴŀǊȅ 
ŎƻƳōǳǎǝƻƴ ƛƴ 
ƳŀƴǳŦŀŎǘǳǊƛƴƎ 
ƛƴŘǳǎǘǊƛŜǎ ŀƴŘ 

ŎƻƴǎǘǊǳŎǝƻƴΥ hǘƘŜǊ 
όǇƭŜŀǎŜ ǎǇŜŎƛŦȅ ƛƴ ǘƘŜ 

LLwύ  

мн πтт 

bƛǘǊƻƎŜƴ hȄƛŘŜǎ ŀǎ bhн м!мō π tŜǘǊƻƭŜǳƳ 
ǊŜŬƴƛƴƎ 

н πтл 

bƛǘǊƻƎŜƴ hȄƛŘŜǎ ŀǎ bhн м!мŎ π aŀƴǳŦŀŎǘǳǊŜ ƻŦ 
ǎƻƭƛŘ ŦǳŜƭǎ ŀƴŘ ƻǘƘŜǊ 
ŜƴŜǊƎȅ ƛƴŘǳǎǘǊƛŜǎ 

т πну 

bƛǘǊƻƎŜƴ hȄƛŘŜǎ ŀǎ bhн м!нƎǾƛƛƛ π {ǘŀǝƻƴŀǊȅ 
ŎƻƳōǳǎǝƻƴ ƛƴ 
ƳŀƴǳŦŀŎǘǳǊƛƴƎ 
ƛƴŘǳǎǘǊƛŜǎ ŀƴŘ 

ŎƻƴǎǘǊǳŎǝƻƴΥ hǘƘŜǊ 
όǇƭŜŀǎŜ ǎǇŜŎƛŦȅ ƛƴ ǘƘŜ 

LLwύ  

у πпу 

taмл όtŀǊǝŎǳƭŀǘŜ 
aŀǧŜǊ ғ млҡƳύ 

м!нƎǾƛƛƛ π {ǘŀǝƻƴŀǊȅ 
ŎƻƳōǳǎǝƻƴ ƛƴ 
ƳŀƴǳŦŀŎǘǳǊƛƴƎ 
ƛƴŘǳǎǘǊƛŜǎ ŀƴŘ 

ŎƻƴǎǘǊǳŎǝƻƴΥ hǘƘŜǊ 
όǇƭŜŀǎŜ ǎǇŜŎƛŦȅ ƛƴ ǘƘŜ 

LLwύ  

о πрн 
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tƻƭƭǳǘŀƴǘ bCw /ƻŘŜ ҈ ƻŦ ǘƻǘŀƭ ŜƳƛǎǎƛƻƴǎ ƛƴ 
нлно ŦƻǊ ƎƛǾŜƴ Ǉƻƭƭǳǘŀƴǘ 

҈ ŎƘŀƴƎŜ ŦǊƻƳ мффл ǘƻ 
нлно 

taнΦр όtŀǊǝŎǳƭŀǘŜ 
aŀǧŜǊ ғ нΦрҡƳύ 

м!нƎǾƛƛƛ π {ǘŀǝƻƴŀǊȅ 
ŎƻƳōǳǎǝƻƴ ƛƴ 
ƳŀƴǳŦŀŎǘǳǊƛƴƎ 
ƛƴŘǳǎǘǊƛŜǎ ŀƴŘ 

ŎƻƴǎǘǊǳŎǝƻƴΥ hǘƘŜǊ 
όǇƭŜŀǎŜ ǎǇŜŎƛŦȅ ƛƴ ǘƘŜ 

LLwύ  

с πпу 

{ŜƭŜƴƛǳƳ м!нŦ π {ǘŀǝƻƴŀǊȅ 
ŎƻƳōǳǎǝƻƴ ƛƴ 
ƳŀƴǳŦŀŎǘǳǊƛƴƎ 
ƛƴŘǳǎǘǊƛŜǎ ŀƴŘ 
ŎƻƴǎǘǊǳŎǝƻƴΥ bƻƴπ
ƳŜǘŀƭƭƛŎ ƳƛƴŜǊŀƭǎ 

о πу 

{ǳƭǇƘǳǊ 5ƛƻȄƛŘŜ м!мō π tŜǘǊƻƭŜǳƳ 
ǊŜŬƴƛƴƎ 

нл πус 

{ǳƭǇƘǳǊ 5ƛƻȄƛŘŜ м!нŀ π {ǘŀǝƻƴŀǊȅ 
ŎƻƳōǳǎǝƻƴ ƛƴ 
ƳŀƴǳŦŀŎǘǳǊƛƴƎ 
ƛƴŘǳǎǘǊƛŜǎ ŀƴŘ 

ŎƻƴǎǘǊǳŎǝƻƴΥ LǊƻƴ ŀƴŘ 
ǎǘŜŜƭ 

р πуп 

{ǳƭǇƘǳǊ 5ƛƻȄƛŘŜ м!нƎǾƛƛƛ π {ǘŀǝƻƴŀǊȅ 
ŎƻƳōǳǎǝƻƴ ƛƴ 
ƳŀƴǳŦŀŎǘǳǊƛƴƎ 
ƛƴŘǳǎǘǊƛŜǎ ŀƴŘ 

ŎƻƴǎǘǊǳŎǝƻƴΥ hǘƘŜǊ 
όǇƭŜŀǎŜ ǎǇŜŎƛŦȅ ƛƴ ǘƘŜ 

LLwύ  

мф πуф 

½ƛƴŎ м!нƎǾƛƛƛ π {ǘŀǝƻƴŀǊȅ 
ŎƻƳōǳǎǝƻƴ ƛƴ 
ƳŀƴǳŦŀŎǘǳǊƛƴƎ 
ƛƴŘǳǎǘǊƛŜǎ ŀƴŘ 

ŎƻƴǎǘǊǳŎǝƻƴΥ hǘƘŜǊ 
όǇƭŜŀǎŜ ǎǇŜŎƛŦȅ ƛƴ ǘƘŜ 

LLwύ  

мф πпр 

¢ƘŜ ƛƴŘǳǎǘǊƛŀƭ ŎƻƳōǳǎǝƻƴ ŎŀǘŜƎƻǊȅ ǳǎŜŘ ƘŜǊŜ ŎƻǾŜǊǎ ǎǘŀǝƻƴŀǊȅ ǇƭŀƴǘǎΣ ƻũπǊƻŀŘ ǾŜƘƛŎƭŜǎΣ ŀƴŘ ƳƻōƛƭŜ 
ƳŀŎƘƛƴŜǊȅΣ ŀƴŘ ǘƘŜǎŜ ŎƻƳōǳǎǝƻƴ ǇǊƻŎŜǎǎŜǎ ōǳǊƴ ŀ ǿƛŘŜ ǊŀƴƎŜ ƻŦ ŦǳŜƭǎ ƛƴ ŀ ǿƛŘŜ ǊŀƴƎŜ ƻŦ ŎƻƳōǳǎǝƻƴ 
ŘŜǾƛŎŜǎΦ ¢ƘŜ Ƴŀƛƴ Ŧƻǎǎƛƭ ŦǳŜƭǎ ǳǎŜŘ ŀǊŜ ŎƻŀƭΣ ŦǳŜƭ ƻƛƭΣ Ǝŀǎ ƻƛƭ ŀƴŘ ƴŀǘǳǊŀƭ Ǝŀǎ π ŀƭƭ ƻŦ ǿƘƛŎƘ ƘŀǾŜ ǊŜŘǳŎŜŘ 
ŀŎǊƻǎǎ ǘƘŜ ǝƳŜ ǎŜǊƛŜǎ όǘƻ ǾŜǊȅ ŘƛũŜǊŜƴǘ ŜȄǘŜƴǘǎύΦ ¢ƘŜ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ ƴƻƴπŦƻǎǎƛƭ ŦǳŜƭǎ ŀǊŜ ǿƻƻŘ ŀƴŘ 
ƻǘƘŜǊ ǎƻƭƛŘ ōƛƻƳŀǎǎ ŦǳŜƭǎΣ ǿƘƛŎƘ ƘŀǾŜ ǎŜŜƴ ǘƘŜƛǊ ǳǎŀƎŜ ƛƴŎǊŜŀǎŜ ǎǳōǎǘŀƴǝŀƭƭȅ ŀŎǊƻǎǎ ǘƘŜ ǝƳŜ ǎŜǊƛŜǎΣ 
ǇŀǊǝŎǳƭŀǊƭȅ ƛƴ ǊŜŎŜƴǘ ȅŜŀǊǎΦ hǘƘŜǊ ǊŜƴŜǿŀōƭŜ ŦǳŜƭǎΣ ǎǳŎƘ ŀǎ ōƛƻƭƛǉǳƛŘǎΣ ōƛƻƎŀǎ ŀƴŘ ǿŀǎǘŜπŘŜǊƛǾŜŘ ŦǳŜƭǎ 
ƘŀǾŜ ŀƭǎƻ ǎŜŜƴ ǘƘŜƛǊ ǳǎŀƎŜ ƛƴŎǊŜŀǎŜΦ 

¢ŀōƭŜ нπмт ŀōƻǾŜ ǎƘƻǿ ǘƘŜ ǘǊŜƴŘǎ ƛƴ ǘƘŜ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ƪŜȅ ƛƴŘǳǎǘǊƛŀƭ ǎƻǳǊŎŜǎ ŀŎǊƻǎǎ ǘƘŜ ǝƳŜ ǎŜǊƛŜǎΦ 
¢ƘŜ ŎƘŀƴƎŜǎ ƛƴ ŦǳŜƭ ŎƻƴǎǳƳǇǝƻƴ ŀǊŜ ŀ ƳŀƧƻǊ ŦŀŎǘƻǊ ŘǊƛǾƛƴƎ ǊŜŘǳŎǝƻƴǎ ƛƴ ŜƳƛǎǎƛƻƴǎ ƻŦ Ƴŀƴȅ ǇƻƭƭǳǘŀƴǘǎΦ 
/ƻŀƭ ŀƴŘ ŦǳŜƭ ƻƛƭ Ŏƻƴǘŀƛƴ ƘƛƎƘ ƭŜǾŜƭǎ ƻŦ ǎǳƭǇƘǳǊ ŀƴŘ ƳŜǘŀƭǎ ŀƴŘ ǎƻ ǘƘŜƛǊ ǳǎŜ Ŏŀƴ ǊŜǎǳƭǘ ƛƴ ŜƳƛǎǎƛƻƴǎ ƻŦ 
{hн ŀƴŘ ƳŜǘŀƭǎΦ bŀǘǳǊŀƭ Ǝŀǎ Ŏƻƴǘŀƛƴǎ ƴƻ ƳŜǘŀƭǎ ƻǘƘŜǊ ǘƘŀƴ ǘǊŀŎŜǎ ƻŦ ƳŜǊŎǳǊȅΣ ŀƴŘ ŀƭǎƻ Ŏƻƴǘŀƛƴǎ 
ƴŜƎƭƛƎƛōƭŜ ǉǳŀƴǝǝŜǎ ƻŦ ǎǳƭǇƘǳǊΦ [ƛƎƘǘ ƻƛƭǎ ǎǳŎƘ ŀǎ ƪŜǊƻǎŜƴŜ ŀƴŘ Ǝŀǎ ƻƛƭκŘƛŜǎŜƭ Ŏƻƴǘŀƛƴ ǊŜƭŀǝǾŜƭȅ ƭƻǿ 
ƭŜǾŜƭǎ ƻŦ ƳŜǘŀƭǎ ŀƴŘ ǎǳƭǇƘǳǊΣ ǎƻ ǘƘŜ ƭŀǊƎŜ ǊŜŘǳŎǝƻƴǎ ƛƴ ǘƘŜ ŎƻƴǎǳƳǇǝƻƴ ƻŦ Ŏƻŀƭ ŀƴŘ ŦǳŜƭ ƻƛƭ ƘŀǾŜ 
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ǊŜǎǳƭǘŜŘ ƛƴ ōƛƎ ǊŜŘǳŎǝƻƴǎ ƛƴ ŜƳƛǎǎƛƻƴǎ ƻŦ {hн ŀƴŘ ƳŜǘŀƭǎΦ {ƻƭƛŘ ŀƴŘ ƭƛǉǳƛŘ ŦǳŜƭǎ ŀƭǎƻ ǘȅǇƛŎŀƭƭȅ ŜƳƛǘ ƳƻǊŜ 
bh· ǘƘŀƴ ŀ ǎƛƳƛƭŀǊ ǉǳŀƴǝǘȅ ƻŦ ƴŀǘǳǊŀƭ ƎŀǎΣ ǎƻ ŜƳƛǎǎƛƻƴǎ ƻŦ ǘƘŜǎŜ Ǉƻƭƭǳǘŀƴǘǎ ƘŀǾŜ ŀƭǎƻ ŦŀƭƭŜƴ 
ǎǳōǎǘŀƴǝŀƭƭȅΦ 9Ƴƛǎǎƛƻƴǎ ƻŦ bh· ŦǊƻƳ ƛƴŘǳǎǘǊƛŀƭ ƻũπǊƻŀŘ ǾŜƘƛŎƭŜǎ ŀƴŘ ƳƻōƛƭŜ ƳŀŎƘƛƴŜǊȅ ƘŀǾŜ ŘŜŎǊŜŀǎŜŘ 
ŘǳŜ ǘƻ ǘƘŜ ǇŜƴŜǘǊŀǝƻƴ ƻŦ ǳƴƛǘǎ ǿƛǘƘ ŘƛŜǎŜƭ ŜƴƎƛƴŜǎ ǘƘŀǘ ŎƻƳǇƭȅ ǿƛǘƘ ǝƎƘǘŜǊ ǊŜƎǳƭŀǝƻƴ ǳƴŘŜǊ ǘƘŜ ¦Y 
bƻƴπwƻŀŘ aƻōƛƭŜ aŀŎƘƛƴŜǊȅ όbwaaύ ŜƳƛǎǎƛƻƴ 5ƛǊŜŎǝǾŜ36Φ 

9Ƴƛǎǎƛƻƴǎ ƻŦ ba±h/ǎ ŀƴŘ ǇŀǊǝŎǳƭŀǘŜ ƳŀǧŜǊ ό¢taΣ taмлΣ taнΦрύ ƘŀǾŜ ƴƻǘ ǊŜŘǳŎŜŘ ǘƻ ǘƘŜ ǎŀƳŜ ŜȄǘŜƴǘ 
ŀƴŘ ǘƘƛǎ ǊŜƅŜŎǘǎ ǘƘŜ ŦŀŎǘ ǘƘŀǘ ŎƻƳōǳǎǝƻƴ ƻŦ Ŏƻŀƭ ŀƴŘ ŦǳŜƭ ƻƛƭ ŀǊŜ ƴƻǘ ǘƘŜ ƳŀƧƻǊ ǎƻǳǊŎŜ ƻŦ ǘƘŜǎŜ 
Ǉƻƭƭǳǘŀƴǘǎ ǿƛǘƘƛƴ ǘƘŜ ƛƴŘǳǎǘǊƛŀƭ ŎƻƳōǳǎǝƻƴ ŎŀǘŜƎƻǊȅΦ LƴǎǘŜŀŘΣ ƻũπǊƻŀŘ ǾŜƘƛŎƭŜǎ ŀƴŘ ƳƻōƛƭŜ ƳŀŎƘƛƴŜǊȅ 
ŀǊŜ ǘƘŜ Ƴŀƛƴ ǎƻǳǊŎŜ ƻŦ ba±h/ǎΣ ŀƴŘ ǘƘŜ ƛƴŘǳǎǘǊƛŀƭ ŎƻƳōǳǎǝƻƴ ƻŦ ōƛƻƳŀǎǎ ōŀǎŜŘπŦǳŜƭǎ ƛǎ ǘƘŜ Ƴŀƛƴ 
ǎƻǳǊŎŜ ƻŦ ǇŀǊǝŎǳƭŀǘŜ ƳŀǧŜǊΦ 9Ƴƛǎǎƛƻƴǎ ƻŦ ba±h/ǎ ŦǊƻƳ ƻũπǊƻŀŘ ǾŜƘƛŎƭŜǎ ŀƴŘ ƳƻōƛƭŜ ƳŀŎƘƛƴŜǊȅ ƘŀǾŜ 
ǎǳōǎǘŀƴǝŀƭƭȅ ŘŜŎǊŜŀǎŜŘ ŘǳŜ ǘƻ ǘƘŜ ǇŜƴŜǘǊŀǝƻƴ ƻŦ ǳƴƛǘǎ ǿƛǘƘ ŘƛŜǎŜƭ ŜƴƎƛƴŜǎ ǘƘŀǘ ŎƻƳǇƭȅ ǿƛǘƘ ǝƎƘǘŜǊ 
ǊŜƎǳƭŀǝƻƴ ǳƴŘŜǊ ǘƘŜ ¦Y bƻƴπwƻŀŘ aƻōƛƭŜ aŀŎƘƛƴŜǊȅ όbwaaύ ŜƳƛǎǎƛƻƴ 5ƛǊŜŎǝǾŜΦ 9Ƴƛǎǎƛƻƴ ǊŀǘŜǎ ŦƻǊ 
ba±h/ǎ ƘŀǾŜ ŘŜŎǊŜŀǎŜŘ ƻǾŜǊ ǝƳŜ ƛƴ ǘƘŜ ŎŀǎŜ ƻŦ ƭŀǊƎŜǊ Ǉƭŀƴǘ ōǳǊƴƛƴƎ Ǝŀǎ ƻƛƭ ŀƴŘ ŘƛŜǎŜƭ ƻƛƭΣ ǊŜǎǳƭǝƴƎ 
ƛƴ ǘƘŜ ŘŜŎǊŜŀǎŜ ŦƻǊ ba±h/ǎΦ LƴŘǳǎǘǊƛŀƭ ǳǎŜ ƻŦ ōƛƻƳŀǎǎ ōŀǎŜŘπŦǳŜƭǎ ƛǎ ƛƴŎǊŜŀǎƛƴƎΣ ǊŜǎǳƭǝƴƎ ƛƴ ŀƴ 
ƛƴŎǊŜŀǎŜ ƻǾŜǊ ǘƘŜ ǝƳŜ ǎŜǊƛŜǎ ƛƴ ǇŀǊǝŎǳƭŀǘŜ ƳŀǧŜǊ ŦǊƻƳ ƛƴŘǳǎǘǊƛŀƭ ŎƻƳōǳǎǝƻƴΦ 9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ 
/ŀŘƳƛǳƳ ƘŀǾŜ ǎŜŜƴ ǘƘŜ ƭŀǊƎŜǎǘ ǇŜǊŎŜƴǘŀƎŜ ŎƘŀƴƎŜ ŦǊƻƳ мффлΣ ŀǘ мсм҈ ƛƴŎǊŜŀǎŜ ƛƴ нлноΣ ƛƴ м!нŘΦ ¢Ƙƛǎ 
ƛǎ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ ƛƴŎǊŜŀǎŜǎ ƛƴ ǇǳƭǇΣ ǇŀǇŜǊ ŀƴŘ ǇǊƛƴǘ Ǉƭŀƴǘ ōƛƻƳŀǎǎ ŎƻƳōǳǎǝƻƴΣ ŦƻƭƭƻǿƛƴƎ ǘƘŜ ǘǊŜƴŘ ƛƴ 
ŀŎǝǾƛǘȅ ŘŀǘŀΦ aŜǊŎǳǊȅ ƛƴ м!нŦ ƘŀǾŜ ŀƭǎƻ ǎŜŜƴ ƛƴŎǊŜŀǎŜǎ ǎƛƴŎŜ мффл ƻŦ сп҈Σ ǘƘƛǎ ƛǎ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ ƛƴŎǊŜŀǎŜǎ 
ƛƴ ŎŜƳŜƴǘ ŀƴŘ ƭƛƳŜ ǇǊƻŘǳŎǝƻƴΣ ŀƴŘ ǘƘŜ ŀŘŘƛǝƻƴ ƻŦ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ƳƛƴŜǊŀƭ ǇǊƻŘǳŎǘǎ ǎƛƴŎŜ мффуΦ  

CǳǊǘƘŜǊ ŘŜǘŀƛƭ ƛƴ ǘƘŜ ŜǎǝƳŀǝƻƴ ƻŦ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘƛǎ ǎƻǳǊŎŜ ǎŜŎǘƻǊ ŀǊŜ ƛƴŎƭǳŘŜŘ ƛƴ {ŜŎǝƻƴ оΦнΦ 

2.3.3. Transport (NFR 1A3) 

¢ƘŜ ǘǊŀƴǎǇƻǊǘ ǎŜŎǘƻǊ ƛǎ ŀ ƪŜȅ ǎƻǳǊŎŜ ŦƻǊ Ƴŀƴȅ ǇƻƭƭǳǘŀƴǘǎΦ ¢ŀōƭŜ нπму ǎǳƳƳŀǊƛǎŜǎ ƪŜȅ ǎƻǳǊŎŜǎ ŀƴŘ 
ŜƳƛǎǎƛƻƴ ǘǊŜƴŘǎ ŦƻǊ ǘƘŜ ǘǊŀƴǎǇƻǊǘ ǎƻǳǊŎŜǎΦ 

¢ŀōƭŜ нπму ¢ǊŀƴǎǇƻǊǘΥ {ŜŎǘƻǊ ǎƘŀǊŜ ƻŦ ¦Y ŜƳƛǎǎƛƻƴǎ ǘƻǘŀƭ ƛƴ нлно ŀƴŘ ¢ǊŜƴŘǎ ŦǊƻƳ мффл ǘƻ нлно 

tƻƭƭǳǘŀƴǘ bCw /ƻŘŜ 
҈ ƻŦ ǘƻǘŀƭ ŜƳƛǎǎƛƻƴǎ ƛƴ 
нлно ŦƻǊ ƎƛǾŜƴ Ǉƻƭƭǳǘŀƴǘ 

҈ ŎƘŀƴƎŜ ŦǊƻƳ мффл ǘƻ 

нлно 

.ƭŀŎƪ /ŀǊōƻƴ м!оōƛ π wƻŀŘ ǘǊŀƴǎǇƻǊǘΥ 
tŀǎǎŜƴƎŜǊ ŎŀǊǎ 

т πтл 

.ƭŀŎƪ /ŀǊōƻƴ м!оōƛƛ π wƻŀŘ ǘǊŀƴǎǇƻǊǘΥ 
[ƛƎƘǘ Řǳǘȅ ǾŜƘƛŎƭŜǎ 

о πуф 

.ƭŀŎƪ /ŀǊōƻƴ м!оōǾƛ π wƻŀŘ ǘǊŀƴǎǇƻǊǘΥ 
!ǳǘƻƳƻōƛƭŜ ǘȅǊŜ ŀƴŘ 
ōǊŀƪŜ ǿŜŀǊ 

мп он 

.ƭŀŎƪ /ŀǊōƻƴ м!оŘƛƛ π bŀǝƻƴŀƭ 
ƴŀǾƛƎŀǝƻƴ όǎƘƛǇǇƛƴƎύ 

с πтр 

/ŀŘƳƛǳƳ м!оōǾƛ π wƻŀŘ ǘǊŀƴǎǇƻǊǘΥ 
!ǳǘƻƳƻōƛƭŜ ǘȅǊŜ ŀƴŘ 
ōǊŀƪŜ ǿŜŀǊ 

р нн 

/ŀǊōƻƴ aƻƴƻȄƛŘŜ м!оōƛ π wƻŀŘ ǘǊŀƴǎǇƻǊǘΥ 
tŀǎǎŜƴƎŜǊ ŎŀǊǎ 

мр πфс 

/ŀǊōƻƴ aƻƴƻȄƛŘŜ м!оŘƛƛ π bŀǝƻƴŀƭ 
ƴŀǾƛƎŀǝƻƴ όǎƘƛǇǇƛƴƎύ 

п мсм 

 
36 https://www.legislation.gov.uk/uksi/2018/764/made 
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tƻƭƭǳǘŀƴǘ bCw /ƻŘŜ 
҈ ƻŦ ǘƻǘŀƭ ŜƳƛǎǎƛƻƴǎ ƛƴ 
нлно ŦƻǊ ƎƛǾŜƴ Ǉƻƭƭǳǘŀƴǘ 

҈ ŎƘŀƴƎŜ ŦǊƻƳ мффл ǘƻ 

нлно 

/ƘǊƻƳƛǳƳ м!оōǾƛ π wƻŀŘ ǘǊŀƴǎǇƻǊǘΥ 
!ǳǘƻƳƻōƛƭŜ ǘȅǊŜ ŀƴŘ 
ōǊŀƪŜ ǿŜŀǊ 

от нл 

/ƻǇǇŜǊ м!оōǾƛ π wƻŀŘ ǘǊŀƴǎǇƻǊǘΥ 
!ǳǘƻƳƻōƛƭŜ ǘȅǊŜ ŀƴŘ 
ōǊŀƪŜ ǿŜŀǊ 

ру нл 

[ŜŀŘ м!оŀƛƛόƛύ π 5ƻƳŜǎǝŎ 
ŀǾƛŀǝƻƴ [¢h όŎƛǾƛƭύ 

ф πон 

[ŜŀŘ м!оōǾƛ π wƻŀŘ ǘǊŀƴǎǇƻǊǘΥ 
!ǳǘƻƳƻōƛƭŜ ǘȅǊŜ ŀƴŘ 
ōǊŀƪŜ ǿŜŀǊ 

оф нл 

aŜǊŎǳǊȅ м!оōƛ π wƻŀŘ ǘǊŀƴǎǇƻǊǘΥ 
tŀǎǎŜƴƎŜǊ ŎŀǊǎ 

п πну 

bƛŎƪŜƭ м!оŘƛƛ π bŀǝƻƴŀƭ 
ƴŀǾƛƎŀǝƻƴ όǎƘƛǇǇƛƴƎύ 

т πтт 

bƛǘǊƻƎŜƴ hȄƛŘŜǎ ŀǎ bhн м!оōƛ π wƻŀŘ ǘǊŀƴǎǇƻǊǘΥ 
tŀǎǎŜƴƎŜǊ ŎŀǊǎ 

мт πут 

bƛǘǊƻƎŜƴ hȄƛŘŜǎ ŀǎ bhн м!оōƛƛ π wƻŀŘ ǘǊŀƴǎǇƻǊǘΥ 
[ƛƎƘǘ Řǳǘȅ ǾŜƘƛŎƭŜǎ 

ф πпм 

bƛǘǊƻƎŜƴ hȄƛŘŜǎ ŀǎ bhн м!оōƛƛƛ π wƻŀŘ ǘǊŀƴǎǇƻǊǘΥ 
IŜŀǾȅ Řǳǘȅ ǾŜƘƛŎƭŜǎ ŀƴŘ 

ōǳǎŜǎ 

п πфн 

bƛǘǊƻƎŜƴ hȄƛŘŜǎ ŀǎ bhн м!оŘƛƛ π bŀǝƻƴŀƭ 
ƴŀǾƛƎŀǝƻƴ όǎƘƛǇǇƛƴƎύ 

мм πрп 

bƻƴ aŜǘƘŀƴŜ ±h/ м!оōǾ π wƻŀŘ ǘǊŀƴǎǇƻǊǘΥ 
DŀǎƻƭƛƴŜ ŜǾŀǇƻǊŀǝƻƴ 

н πфп 

taмл όtŀǊǝŎǳƭŀǘŜ aŀǧŜǊ 
ғ млҡƳύ 

м!оōǾƛ π wƻŀŘ ǘǊŀƴǎǇƻǊǘΥ 
!ǳǘƻƳƻōƛƭŜ ǘȅǊŜ ŀƴŘ 
ōǊŀƪŜ ǿŜŀǊ 

мн нр 

taмл όtŀǊǝŎǳƭŀǘŜ aŀǧŜǊ 
ғ млҡƳύ 

м!оōǾƛƛ π wƻŀŘ ǘǊŀƴǎǇƻǊǘΥ 
!ǳǘƻƳƻōƛƭŜ ǊƻŀŘ ŀōǊŀǎƛƻƴ 

р ол 

taмл όtŀǊǝŎǳƭŀǘŜ aŀǧŜǊ 
ғ млҡƳύ 

м!оŘƛƛ π bŀǝƻƴŀƭ 
ƴŀǾƛƎŀǝƻƴ όǎƘƛǇǇƛƴƎύ 

н πуф 

taнΦр όtŀǊǝŎǳƭŀǘŜ aŀǧŜǊ 
ғ нΦрҡƳύ 

м!оōƛ π wƻŀŘ ǘǊŀƴǎǇƻǊǘΥ 
tŀǎǎŜƴƎŜǊ ŎŀǊǎ 

н πтф 

taнΦр όtŀǊǝŎǳƭŀǘŜ aŀǧŜǊ 
ғ нΦрҡƳύ 

м!оōǾƛ π wƻŀŘ ǘǊŀƴǎǇƻǊǘΥ 
!ǳǘƻƳƻōƛƭŜ ǘȅǊŜ ŀƴŘ 
ōǊŀƪŜ ǿŜŀǊ 

мн нт 

taнΦр όtŀǊǝŎǳƭŀǘŜ aŀǧŜǊ 
ғ нΦрҡƳύ 

м!оōǾƛƛ π wƻŀŘ ǘǊŀƴǎǇƻǊǘΥ 
!ǳǘƻƳƻōƛƭŜ ǊƻŀŘ ŀōǊŀǎƛƻƴ 

р ол 

taнΦр όtŀǊǝŎǳƭŀǘŜ aŀǧŜǊ 
ғ нΦрҡƳύ 

м!оŘƛƛ π bŀǝƻƴŀƭ 
ƴŀǾƛƎŀǝƻƴ όǎƘƛǇǇƛƴƎύ 

о πуф 
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tƻƭƭǳǘŀƴǘ bCw /ƻŘŜ 
҈ ƻŦ ǘƻǘŀƭ ŜƳƛǎǎƛƻƴǎ ƛƴ 
нлно ŦƻǊ ƎƛǾŜƴ Ǉƻƭƭǳǘŀƴǘ 

҈ ŎƘŀƴƎŜ ŦǊƻƳ мффл ǘƻ 

нлно 

{ŜƭŜƴƛǳƳ м!оōǾƛ π wƻŀŘ ǘǊŀƴǎǇƻǊǘΥ 
!ǳǘƻƳƻōƛƭŜ ǘȅǊŜ ŀƴŘ 
ōǊŀƪŜ ǿŜŀǊ 

п нт 

{ǳƭǇƘǳǊ 5ƛƻȄƛŘŜ м!оŘƛƛπ bŀǝƻƴŀƭ 
ƴŀǾƛƎŀǝƻƴ όǎƘƛǇǇƛƴƎύ 

с πфп 

¢ƻǘŀƭ tŀǊǝŎǳƭŀǘŜǎ м!оōǾƛ π wƻŀŘ ǘǊŀƴǎǇƻǊǘΥ 
!ǳǘƻƳƻōƛƭŜ ǘȅǊŜ ŀƴŘ 
ōǊŀƪŜ ǿŜŀǊ 

у нт 

¢ƻǘŀƭ tŀǊǝŎǳƭŀǘŜǎ м!оōǾƛƛ π wƻŀŘ ǘǊŀƴǎǇƻǊǘΥ 
!ǳǘƻƳƻōƛƭŜ ǊƻŀŘ ŀōǊŀǎƛƻƴ 

р ол 

½ƛƴŎ м!оōǾƛ π wƻŀŘ ǘǊŀƴǎǇƻǊǘΥ 
!ǳǘƻƳƻōƛƭŜ ǘȅǊŜ ŀƴŘ 
ōǊŀƪŜ ǿŜŀǊ 

нр нс 

!Ǿƛŀǝƻƴ ǎǇƛǊƛǘΣ ǿƘƛŎƘ ƛǎ ƻƊŜƴ ǳǎŜŘ ƛƴ ǎƳŀƭƭ ŀŜǊƻǇƭŀƴŜǎΣ ƛǎ ŀ ƴƻǘŀōƭŜ ǎƻǳǊŎŜ ƻŦ ƭŜŀŘ ŜƳƛǎǎƛƻƴǎ ƛƴ ǘƘŜ ¦YΣ 
ƘƻǿŜǾŜǊ Ƙŀǎ ŘŜŎƭƛƴŜŘ ƴƻǘŀōƭȅ ǎƛƴŎŜ мффлΦ ²ƛǘƘ ǘƘŜ ǇƘŀǎŜ ƻǳǘ ƻŦ ƭŜŀŘ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ƘƛǎǘƻǊƛŎŀƭƭȅ ƭŀǊƎŜ 
ǎƻǳǊŎŜǎΣ ǎǳŎƘ ŀǎ ǊƻŀŘ ǘǊŀƴǎǇƻǊǘ ŀƴŘ ŎƻŀƭπŬǊŜŘ ǇƻǿŜǊ ǎǘŀǝƻƴǎΣ ƘƛǎǘƻǊƛŎŀƭƭȅ ǎƳŀƭƭŜǊ ǎƻǳǊŎŜǎ ƻŦ ƭŜŀŘ 
ŜƳƛǎǎƛƻƴǎ ƴƻǿ ŎƻƴǘǊƛōǳǘŜ ŀƴ ƛƴŎǊŜŀǎƛƴƎ ǇǊƻǇƻǊǝƻƴ ƻŦ ǘƘŜ ƴŀǝƻƴŀƭ ǘƻǘŀƭΦ 

wƻŀŘ ǘǊŀŶŎ ŀŎǝǾƛǘȅ Ƙŀǎ ƎǊƻǿƴ ǎƛƴŎŜ мффл ōǳǘ ǘƘŜǊŜ Ƙŀǎ ōŜŜƴ ŀ ŘŜŎƭƛƴŜ ƛƴ ŜƳƛǎǎƛƻƴǎ ŦƻǊ ŀ ƴǳƳōŜǊ ƻŦ 
ǊŜŀǎƻƴǎΦ {ƛƴŎŜ мффнΣ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘ ŦƻǊ ƴŜǿ ǇŜǘǊƻƭ ŎŀǊǎ ǘƻ ōŜ ŬǧŜŘ ǿƛǘƘ ǘƘǊŜŜπǿŀȅ Ŏŀǘŀƭȅǎǘǎ Ƙŀǎ 
ǊŜŘǳŎŜŘ ŜƳƛǎǎƛƻƴǎ ƻŦ bh·Σ /hΣ ŀƴŘ ba±h/ǎΦ 9ǳǊƻǇŜŀƴ ǾŜƘƛŎƭŜ ŜƳƛǎǎƛƻƴ ǊŜƎǳƭŀǝƻƴǎ ƘŀǾŜ ŀƭǎƻ ǊŜǉǳƛǊŜŘ 
ǇŜǘǊƻƭ ŎŀǊǎ ǘƻ ōŜ ŬǧŜŘ ǿƛǘƘ ŜǾŀǇƻǊŀǝǾŜ ŎƻƴǘǊƻƭ ǎȅǎǘŜƳǎ ǿƘƛŎƘ ƘŀǾŜ ŀƭǎƻ ŎƻƴǘǊƛōǳǘŜŘ ǘƻ ǊŜŘǳŎǝƻƴǎ ƛƴ 
ba±h/ ŜƳƛǎǎƛƻƴǎ ǎƛƴŎŜ ǘƘŜ ŜŀǊƭȅ мффлǎΦ 

¢ƘŜ ŦǳǊǘƘŜǊ ǝƎƘǘŜƴƛƴƎ ƻŦ ŜƳƛǎǎƛƻƴ ǎǘŀƴŘŀǊŘǎ ƻƴ ǇŜǘǊƻƭ ŎŀǊǎ ŀƴŘ ŀƭƭ ǘȅǇŜǎ ƻŦ ƴŜǿ ŘƛŜǎŜƭ ǾŜƘƛŎƭŜǎ ƻǾŜǊ 
ǘƘŜ ƭŀǎǘ ŘŜŎŀŘŜ Ƙŀǎ ŀƭǎƻ ŎƻƴǘǊƛōǳǘŜŘ ǘƻ ǘƘŜ ǊŜŘǳŎǝƻƴ ƛƴ bh· ŜƳƛǎǎƛƻƴǎΦ 9ǾƛŘŜƴŎŜ Ƙŀǎ ǎƘƻǿƴ ƘƻǿŜǾŜǊ 
ǘƘŀǘ 9ǳǊƻ п ŀƴŘ р ŘƛŜǎŜƭ ŎŀǊǎ ŀƴŘ ƭƛƎƘǘ ƎƻƻŘǎ ǾŜƘƛŎƭŜǎ ό[D±ǎύ ŜȄŎŜŜŘ ǘƘŜƛǊ ǘȅǇŜ ŀǇǇǊƻǾŀƭ ƭƛƳƛǘ ŦƻǊ bh· 
ƛƴ ǊŜŀƭπǿƻǊƭŘ ƻǇŜǊŀǝƻƴ ƳŜŀƴƛƴƎ ǘƘŀǘ ǘƘŜǊŜ Ƙŀǎ ōŜŜƴ ƭƛǧƭŜ ŎƘŀƴƎŜ ƛƴ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŀŎǊƻǎǎ ǘƘŜ ǊŀƴƎŜ 
ƻŦ 9ǳǊƻ ǎǘŀƴŘŀǊŘǎ ŦƻǊ ŘƛŜǎŜƭ ŎŀǊǎ ŀƴŘ [D±ǎΦ ¢Ƙƛǎ ƛǎ ǊŜƅŜŎǘŜŘ ƛƴ ǘƘŜ ŜƳƛǎǎƛƻƴǎ ŦŀŎǘƻǊǎ ǇǊƻǾƛŘŜŘ ƛƴ ǘƘŜ 
9ǳǊƻǇŜŀƴ /ht9w¢ рΦу ǎƻǳǊŎŜ ǳǎŜŘ ƛƴ ǘƘŜ b!9LΣ ŀƭǎƻ ǎƘƻǿƛƴƎ ƻƴƭȅ ƳƻŘŜǎǘ ǊŜŘǳŎǝƻƴ ƛƴ bh· ŦŀŎǘƻǊǎ 
ƻŎŎǳǊǊƛƴƎ ŦƻǊ ƴŜǿ 9ǳǊƻ с ŘƛŜǎŜƭ ŎŀǊǎ ŜƴǘŜǊƛƴƎ ǘƘŜ ƅŜŜǘ ŦƻǊ ǘƘŜ ŬǊǎǘ ǝƳŜ ƛƴ нлмр όŀƴŘ 9ǳǊƻ с ŘƛŜǎŜƭ [D±ǎ 
ƛƴ нлмсύΦ CǳŜƭ ǎǿƛǘŎƘƛƴƎ ŦǊƻƳ ǇŜǘǊƻƭ ŎŀǊǎ ǘƻ ŘƛŜǎŜƭ ŎŀǊǎ ǊŜŘǳŎŜŘ /h ŀƴŘ ba±h/ ŜƳƛǎǎƛƻƴǎ ōǳǘ ƭƛƳƛǘŜŘ 
ǘƘŜ ǊŜŘǳŎǝƻƴ ƛƴ bh· ŜƳƛǎǎƛƻƴǎΦ CǳǊǘƘŜǊ ǊŜŘǳŎǝƻƴǎ ƛƴ bh· ŜƳƛǎǎƛƻƴǎ ƘŀǾŜ ƻŎŎǳǊǊŜŘ ŦƻǊ ƘŜŀǾȅ ƎƻƻŘǎ 
ǾŜƘƛŎƭŜǎ όID±ǎύ ŀƴŘ ōǳǎŜǎ ǿƛǘƘ ǘƘŜ ƛƴǘǊƻŘǳŎǝƻƴ ƻŦ 9ǳǊƻ ±L ǎǘŀƴŘŀǊŘǎ ǎƛƴŎŜ нлмоΦ 

5ƛŜǎŜƭ ŜƴƎƛƴŜ ǾŜƘƛŎƭŜǎ ŜƳƛǘ ŀ ƎǊŜŀǘŜǊ Ƴŀǎǎ ƻŦ ǇŀǊǝŎǳƭŀǘŜ ƳŀǧŜǊ ǇŜǊ ǾŜƘƛŎƭŜ ƪƛƭƻƳŜǘǊŜ ǘƘŀƴ ǇŜǘǊƻƭ 
ŜƴƎƛƴŜ ǾŜƘƛŎƭŜǎΦ IƻǿŜǾŜǊΣ ǎƛƴŎŜ ŀǊƻǳƴŘ мффнΣ ŜȄƘŀǳǎǘ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ŘƛŜǎŜƭ ǾŜƘƛŎƭŜǎ όƻƴ ŀ ǇŜǊ ǾŜƘƛŎƭŜ 
ƪƛƭƻƳŜǘǊŜ ǘǊŀǾŜƭƭŜŘ ōŀǎƛǎύ ƘŀǾŜ ōŜŜƴ ŘŜŎǊŜŀǎƛƴƎ ŘǳŜ ǘƻ ǘƘŜ ǇŜƴŜǘǊŀǝƻƴ ƻŦ ƴŜǿ ǾŜƘƛŎƭŜǎ ƳŜŜǝƴƎ ǝƎƘǘŜǊ 
ta ŜƳƛǎǎƛƻƴ ǊŜƎǳƭŀǝƻƴǎ όϦ9ǳǊƻ ǎǘŀƴŘŀǊŘǎϦ ŦƻǊ ŘƛŜǎŜƭ ǾŜƘƛŎƭŜǎ ǿŜǊŜ ŬǊǎǘ ƛƴǘǊƻŘǳŎŜŘ ƛƴ мффнύΦ ¢Ƙƛǎ Ƙŀǎ 
ƳƻǊŜ ǘƘŀƴ ƻũǎŜǘ ǘƘŜ ƛƴŎǊŜŀǎŜ ƛƴ ŘƛŜǎŜƭ ǾŜƘƛŎƭŜ ŀŎǝǾƛǘȅ ǎƻ ǘƘŀǘ ƻǾŜǊŀƭƭ taмл ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǊƻŀŘ 
ǘǊŀƴǎǇƻǊǘ ƘŀǾŜ ōŜŜƴ ŦŀƭƭƛƴƎΦ 9Ƴƛǎǎƛƻƴǎ ƻŦ ta ŦǊƻƳ ƴƻƴπŜȄƘŀǳǎǘ ǎƻǳǊŎŜǎ ǎǳŎƘ ŀǎ ǘȅǊŜ ŀƴŘ ōǊŀƪŜ ǿŜŀǊ 
ŀƴŘ ǊƻŀŘ ŀōǊŀǎƛƻƴ ƘŀǾŜ ƎŜƴŜǊŀƭƭȅ ōŜŜƴ ƛƴŎǊŜŀǎƛƴƎ ƻǾŜǊ ǘƘŜ ǝƳŜ ǎŜǊƛŜǎ ƛƴ ƭƛƴŜ ǿƛǘƘ ǘƘŜ ƎǊƻǿǘƘ ƛƴ ǘǊŀŶŎ 
ŀƴŘ ŀǊŜ ōŜŎƻƳƛƴƎ ŀ ƳƻǊŜ ƛƳǇƻǊǘŀƴǘ ǎƻǳǊŎŜ ƻŦ ǘǊŀŶŎπǊŜƭŀǘŜŘ ta ŜƳƛǎǎƛƻƴǎ ŎƻƳǇŀǊŜŘ ǿƛǘƘ ŜȄƘŀǳǎǘ 
ŜƳƛǎǎƛƻƴǎΦ !ƴ ŜȄŎŜǇǝƻƴ ƛǎ ŦƻǊ ōǊŀƪŜ ǿŜŀǊ ǿƘŜǊŜ ƘȅōǊƛŘ ŀƴŘ ŜƭŜŎǘǊƛŎ ǾŜƘƛŎƭŜ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŀǊŜ ƭƻǿŜǊ 
ǘƘŀƴ ŎƻƴǾŜƴǝƻƴŀƭ ǾŜƘƛŎƭŜǎ ŘǳŜ ǘƻ ǘƘŜƛǊ ǳǎŜ ƻŦ ǊŜƎŜƴŜǊŀǝǾŜ ōǊŀƪƛƴƎΦ 

wƻŀŘ ǘǊŀƴǎǇƻǊǘ ƛǎ ŀ ǊŜƭŀǝǾŜƭȅ ƳƛƴƻǊ ǎƻǳǊŎŜ ƻŦ bIо ŜƳƛǎǎƛƻƴǎΣ ƘƻǿŜǾŜǊ bIо ŜƳƛǎǎƛƻƴǎ ƘŀǾŜ ƛƴŎǊŜŀǎŜŘ 
ŦǊƻƳ ǇŜǘǊƻƭ ŎŀǊǎ ƛƴ ǘƘŜ мффлǎ ǿƛǘƘ ŜŀǊƭȅ ƎŜƴŜǊŀǝƻƴ ǘƘǊŜŜπǿŀȅ Ŏŀǘŀƭȅǎǘ ŎƻƴǘǊƻƭ ǎȅǎǘŜƳǎΦ ¢ƘŜǎŜ ƘŀǾŜ 
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Ricardo  163 
 

ǎƛƴŎŜ ŘŜŎƭƛƴŜŘ ǿƛǘƘ ōŜǧŜǊ Ŏŀǘŀƭȅǎǘ ǘŜŎƘƴƻƭƻƎƛŜǎΦ IƻǿŜǾŜǊΣ ǘƘŜǎŜ ƛƳǇǊƻǾŜƳŜƴǘǎ ŀǊŜ ōŜƛƴƎ ƻũǎŜǘ ōȅ 
ƛƴŎǊŜŀǎŜǎ ƛƴ bIо ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ 9ǳǊƻ рκ± ŀƴŘ сκ±L ŘƛŜǎŜƭ ǾŜƘƛŎƭŜǎ ƛƴǘǊƻŘǳŎŜŘ ǎƛƴŎŜ нлмл ǳǎƛƴƎ ǎŜƭŜŎǝǾŜ 
ŎŀǘŀƭȅǝŎ ǊŜŘǳŎǝƻƴ ό{/wύ ǿƛǘƘ ǳǊŜŀ ƛƴƧŜŎǝƻƴ ƛƴ ǘƘŜ ŜȄƘŀǳǎǘ ƛƴǘŜƴŘŜŘ ŦƻǊ ŎƻƴǘǊƻƭƭƛƴƎ bh· ŜƳƛǎǎƛƻƴǎΦ 

5ƻƳŜǎǝŎ ǎƘƛǇǇƛƴƎ ƛǎ ŀ ƪŜȅ ŎŀǘŜƎƻǊȅ ŦƻǊ /hΣ bh·Σ {hнΣ ŀƴŘ taнΦрΦ 9Ƴƛǎǎƛƻƴǎ ƻŦ {hн ŀƴŘ ta ŀǊŜ ǎƘƻǿƛƴƎ 
ŀ ƭŀǊƎŜ ŘŜŎƭƛƴŜ ƻǾŜǊ ǘƘŜ ǝƳŜ ǎŜǊƛŜǎ ŘǳŜ Ƴŀƛƴƭȅ ǘƻ ǘƘŜ ǊŜŘǳŎǝƻƴ ƛƴ ǘƘŜ ǎǳƭǇƘǳǊ ŎƻƴǘŜƴǘ ƻŦ ŦǳŜƭǎ ǳǎŜŘ 
ōȅ ǎƘƛǇǇƛƴƎ ŀƴŘ ǘƘŜ ƛƴǘǊƻŘǳŎǝƻƴ ƻŦ {ǳƭǇƘǳǊ 9Ƴƛǎǎƛƻƴ /ƻƴǘǊƻƭ !ǊŜŀǎ ƛƴ ǘƘŜ bƻǊǘƘ {Ŝŀ ŀƴŘ 9ƴƎƭƛǎƘ 
/ƘŀƴƴŜƭ ǎƛƴŎŜ нллтΦ 9Ƴƛǎǎƛƻƴǎ ƻŦ bh· ƘŀǾŜ ŘŜŎƭƛƴŜŘ ǘƻ ŀ ƭŜǎǎŜǊ ŜȄǘŜƴǘΣ ǘƘŜ ŘŜŎƭƛƴŜ ōŜƛƴƎ ǇŀǊǘƭȅ ŘǳŜ ǘƻ 
ŀ ǊŜŘǳŎǝƻƴ ƛƴ ŘƻƳŜǎǝŎ ǾŜǎǎŜƭ ŀŎǝǾƛǝŜǎ ǎƛƴŎŜ мффлΣ ǇŀǊǝŎǳƭŀǊƭȅ ǾŜǎǎŜƭǎ ǎŜǊǾƛƴƎ ǘƘŜ ƻũǎƘƻǊŜ ƻƛƭ ŀƴŘ Ǝŀǎ 
ƛƴŘǳǎǘǊȅΣ ŀƴŘ ǇŀǊǘƭȅ ŘǳŜ ǘƻ ǘƘŜ ŎƻƴǝƴǳŜŘ ǘǳǊƴƻǾŜǊ ƛƴ ǘƘŜ ƅŜŜǘ ƭŜŀŘƛƴƎ ǘƻ ƭŀǊƎŜǊ ǇǊƻǇƻǊǝƻƴǎ ƻŦ ǾŜǎǎŜƭǎ 
ǿƛǘƘ ƳƻǊŜ ǊŜŎŜƴǘ ŜƴƎƛƴŜǎ ǿƘƛŎƘ ƳŜŜǘ ƭŀǘŜǊ όƳƻǊŜ ǎǘǊƛƴƎŜƴǘύ bh· ŜƳƛǎǎƛƻƴ ǝŜǊǎ ǳƴŘŜǊ ǘƘŜ Lah 
a!wth[ !ƴƴŜȄ ±L bh· ¢ŜŎƘƴƛŎŀƭ /ƻŘŜ ŦƻǊ ǎƘƛǇ ŜƴƎƛƴŜǎΦ ¢ƘŜ ƛƴŎǊŜŀǎŜ ƛƴ /h ŜƳƛǎǎƛƻƴǎ ƛǎ Ƴŀƛƴƭȅ ŘǳŜ ǘƻ 
ŀƴ ƛƴŎǊŜŀǎŜ ƛƴ ŀŎǝǾƛǝŜǎ ƻŦ ǎƳŀƭƭ ƛƴƭŀƴŘ ǿŀǘŜǊǿŀȅ ǾŜǎǎŜƭǎ ǿƛǘƘ ǇŜǘǊƻƭ ŜƴƎƛƴŜǎΦ  

CǳǊǘƘŜǊ ŘŜǘŀƛƭŜŘ ƛƴŦƻǊƳŀǝƻƴ ƻƴ ¢ǊŀƴǎǇƻǊǘ ƛǎ ǇǊƻǾƛŘŜŘ ƛƴ ǎŜŎǝƻƴ оΦоΦ 

2.3.4. Residential, Public and Commercial Sectors (NFR 1A4) 

¢Ƙƛǎ ŎŀǘŜƎƻǊȅ ŎƻǾŜǊǎ ǘƘŜ ǳǎŜ ƻŦ ŦǳŜƭǎ ōȅ ǘƘŜ ǊŜǎƛŘŜƴǝŀƭ ǎŜŎǘƻǊ ŀƴŘ ōȅ ǘƘŜ ǇǳōƭƛŎ ŀƴŘ ŎƻƳƳŜǊŎƛŀƭ ǎŜŎǘƻǊǎΦ 
CƻǊ Ƴƻǎǘ ǇƻƭƭǳǘŀƴǘǎΣ ŜƳƛǎǎƛƻƴǎ ƛƴ ǘƘƛǎ ŎŀǘŜƎƻǊȅ ŀǊŜ ŘƻƳƛƴŀǘŜŘ ōȅ ǘƘƻǎŜ ŦǊƻƳ ǊŜǎƛŘŜƴǝŀƭ ŎƻƳōǳǎǝƻƴΣ 
ǿƘƛŎƘ ƛǎ ŀ ƪŜȅ ǎƻǳǊŎŜ ŦƻǊ Ƴŀƴȅ ǇƻƭƭǳǘŀƴǘǎΦ ¢ƘŜǊŜ Ƙŀǎ ōŜŜƴ ŀ ǎǳōǎǘŀƴǝŀƭ ǊŜŘǳŎǝƻƴ ƛƴ ǘƘŜ ƳŀƎƴƛǘǳŘŜ ƻŦ 
ŜƳƛǎǎƛƻƴǎ ŦƻǊ Ƴŀƴȅ ƻŦ ǘƘŜǎŜ Ǉƻƭƭǳǘŀƴǘǎ ǎƛƴŎŜ мффлΦ  

¢ƘŜ ǳǎŜ ƻŦ Ŏƻŀƭ ŀƴŘ ƻǘƘŜǊ ǎƻƭƛŘ ƳƛƴŜǊŀƭ ŦǳŜƭǎ ŀǎ ŘƻƳŜǎǝŎ ŦǳŜƭǎ Ƙŀǎ ŘŜŎǊŜŀǎŜŘ ƎǊŜŀǘƭȅ ǎƛƴŎŜ мффлΣ 
ǿƘŜǊŜŀǎ ǘƘŜ ŎƻƴǎǳƳǇǝƻƴ ƻŦ ǿƻƻŘ Ƙŀǎ ƛƴŎǊŜŀǎŜŘ ǎǳōǎǘŀƴǝŀƭƭȅΦ 9Ƴƛǎǎƛƻƴǎ ƻŦ /Ř ŀǊŜ ǇŀǊǝŎǳƭŀǊƭȅ ƭŀǊƎŜ 
ŦǊƻƳ ǿƻƻŘ ŎƻƳōǳǎǝƻƴ ŀƴŘ ǎƻΣ ŦƻǊ ǘƘŜ ǊŜǎƛŘŜƴǝŀƭ ǎŜŎǘƻǊ ŀǎ ŀ ǿƘƻƭŜΣ ŜƳƛǎǎƛƻƴǎ ƻŦ ǘƘŜǎŜ Ǉƻƭƭǳǘŀƴǘǎ 
ƘŀǾŜ ƴƻǘ ǊŜŘǳŎŜŘ ƛƴ ǘƘŜ ǎŀƳŜ ǿŀȅ ŀǎ Ƴŀƴȅ ƻǘƘŜǊ Ǉƻƭƭǳǘŀƴǘǎ όǎŜŜ CƛƎǳǊŜ нπр ŀƴŘ CƛƎǳǊŜ нπмлύΦ 

¢ŀōƭŜ нπмф ǎǳƳƳŀǊƛǎŜǎ ƪŜȅ ǎƻǳǊŎŜǎ ŀƴŘ ǘǊŜƴŘǎ ŀŎǊƻǎǎ ǘƘŜ ǊŜǎƛŘŜƴǝŀƭΣ ǇǳōƭƛŎΣ ŀƴŘ ŎƻƳƳŜǊŎƛŀƭ ǎŜŎǘƻǊǎΦ 

¢ŀōƭŜ нπмф wŜǎƛŘŜƴǝŀƭΣ /ƻƳƳŜǊŎƛŀƭ ŀƴŘ tǳōƭƛŎΥ {ŜŎǘƻǊ ǎƘŀǊŜ ƻŦ ¦Y ŜƳƛǎǎƛƻƴǎ ǘƻǘŀƭ ƛƴ нлно ŀƴŘ ¢ǊŜƴŘǎ 
ŦǊƻƳ мффл ǘƻ нлно 

tƻƭƭǳǘŀƴǘ bCw /ƻŘŜ 
҈ ƻŦ ǘƻǘŀƭ ŜƳƛǎǎƛƻƴǎ ƛƴ 
нлно ŦƻǊ ƎƛǾŜƴ Ǉƻƭƭǳǘŀƴǘ 

҈ ŎƘŀƴƎŜ ŦǊƻƳ мффл ǘƻ 
нлно 

.ŜƴȊƻώŀϐǇȅǊŜƴŜ м!пōƛ π wŜǎƛŘŜƴǝŀƭΥ 
{ǘŀǝƻƴŀǊȅ  

ум πсс 

.ŜƴȊƻώōϐƅǳƻǊŀƴǘƘŜƴŜ м!пōƛ π wŜǎƛŘŜƴǝŀƭΥ 
{ǘŀǝƻƴŀǊȅ  

ун πсф 

.ŜƴȊƻώƪϐƅǳƻǊŀƴǘƘŜƴŜ м!пōƛ π wŜǎƛŘŜƴǝŀƭΥ 
{ǘŀǝƻƴŀǊȅ  

ту πсн 

.ƭŀŎƪ /ŀǊōƻƴ м!пōƛ π wŜǎƛŘŜƴǝŀƭΥ 
{ǘŀǝƻƴŀǊȅ  

р πтн 

.ƭŀŎƪ /ŀǊōƻƴ м!пōƛ π wŜǎƛŘŜƴǝŀƭΥ 
{ǘŀǝƻƴŀǊȅ  

му πпп 

/ŀŘƳƛǳƳ м!пōƛ π wŜǎƛŘŜƴǝŀƭΥ 
{ǘŀǝƻƴŀǊȅ  

мн мл 

/ŀǊōƻƴ aƻƴƻȄƛŘŜ м!пōƛ π wŜǎƛŘŜƴǝŀƭΥ 
{ǘŀǝƻƴŀǊȅ  

мр πтр 
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tƻƭƭǳǘŀƴǘ bCw /ƻŘŜ 
҈ ƻŦ ǘƻǘŀƭ ŜƳƛǎǎƛƻƴǎ ƛƴ 
нлно ŦƻǊ ƎƛǾŜƴ Ǉƻƭƭǳǘŀƴǘ 

҈ ŎƘŀƴƎŜ ŦǊƻƳ мффл ǘƻ 
нлно 

/ŀǊōƻƴ aƻƴƻȄƛŘŜ м!пōƛƛ π wŜǎƛŘŜƴǝŀƭΥ 
IƻǳǎŜƘƻƭŘ ŀƴŘ ƎŀǊŘŜƴƛƴƎ 

όƳƻōƛƭŜύ  

с н 

5ƛƻȄƛƴǎ όt/55κCύ м!пōƛ π wŜǎƛŘŜƴǝŀƭΥ 
{ǘŀǝƻƴŀǊȅ  

нм πмр 

LƴŘŜƴƻώмноπŎŘϐǇȅǊŜƴŜ м!пōƛ π wŜǎƛŘŜƴǝŀƭΥ 
{ǘŀǝƻƴŀǊȅ  

ут πпр 

aŜǊŎǳǊȅ м!пōƛ π wŜǎƛŘŜƴǝŀƭΥ 
{ǘŀǝƻƴŀǊȅ  

с πтп 

bƛŎƪƭŜ м!пōƛ π wŜǎƛŘŜƴǝŀƭΥ 
{ǘŀǝƻƴŀǊȅ 

пн фн 

bƛǘǊƻƎŜƴ hȄƛŘŜǎ ŀǎ bhн м!пŀƛ π 
/ƻƳƳŜǊŎƛŀƭκƛƴǎǝǘǳǝƻƴŀƭΥ 

{ǘŀǝƻƴŀǊȅ  

т πоу 

bƛǘǊƻƎŜƴ hȄƛŘŜǎ ŀǎ bhн м!пōƛ π wŜǎƛŘŜƴǝŀƭΥ 
{ǘŀǝƻƴŀǊȅ  

п πтн 

bƻƴ aŜǘƘŀƴŜ ±h/ м!пōƛ π wŜǎƛŘŜƴǝŀƭΥ 
{ǘŀǝƻƴŀǊȅ  

о πтм 

taмл όtŀǊǝŎǳƭŀǘŜ aŀǧŜǊ ғ 
млҡƳύ 

м!пōƛ π wŜǎƛŘŜƴǝŀƭΥ 
{ǘŀǝƻƴŀǊȅ  

мл πтн 

taнΦр όtŀǊǝŎǳƭŀǘŜ aŀǧŜǊ ғ 
нΦрҡƳύ 

м!пŀƛ π 
/ƻƳƳŜǊŎƛŀƭκƛƴǎǝǘǳǝƻƴŀƭΥ 

{ǘŀǝƻƴŀǊȅ  

н πту 

taнΦр όtŀǊǝŎǳƭŀǘŜ aŀǧŜǊ ғ 
нΦрҡƳύ 

м!пōƛ π wŜǎƛŘŜƴǝŀƭΥ 
{ǘŀǝƻƴŀǊȅ  

нл πто 

{ŜƭŜƴƛǳƳ м!пōƛ π wŜǎƛŘŜƴǝŀƭΥ 
{ǘŀǝƻƴŀǊȅ  

п πсм 

{ǳƭǇƘǳǊ 5ƛƻȄƛŘŜ м!пōƛ π wŜǎƛŘŜƴǝŀƭΥ 
{ǘŀǝƻƴŀǊȅ  

мп πту 

¢ƻǘŀƭ tŀǊǝŎǳƭŀǘŜǎ м!пōƛ π wŜǎƛŘŜƴǝŀƭΥ 
{ǘŀǝƻƴŀǊȅ  

с πто 

Lƴ ǘƘŜ ŎƻƳƳŜǊŎƛŀƭ ŀƴŘ ǇǳōƭƛŎ ǎŜŎǘƻǊǎΣ Ƴƻǎǘ ŜƴŜǊƎȅ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀǊŜ ƴƻǿ ƳŜǘ ōȅ ƴŀǘǳǊŀƭ Ǝŀǎ ŀƴŘ 
ŜƭŜŎǘǊƛŎƛǘȅ ŀƴŘ ǎƻ ŜƳƛǎǎƛƻƴǎ ƻŦ ŀƭƭ Ǉƻƭƭǳǘŀƴǘǎ ƘŀǾŜ ŦŀƭƭŜƴΦ IƻǿŜǾŜǊΣ ǘƘŜ ŎƻƳōƛƴŜŘ ŜƳƛǎǎƛƻƴ ŬƎǳǊŜǎ ŦƻǊ 
ŘƻƳŜǎǝŎΣ ŎƻƳƳŜǊŎƛŀƭ ŀƴŘ ǇǳōƭƛŎ ǎŜŎǘƻǊ ŎƻƳōǳǎǝƻƴ ŀǊŜΣ ŦƻǊ Ƴƻǎǘ ǇƻƭƭǳǘŀƴǘǎΣ ŘƻƳƛƴŀǘŜŘ ōȅ ǘƘŜ 
ŎƻƴǘǊƛōǳǝƻƴ ŦǊƻƳ ǘƘŜ ǊŜǎƛŘŜƴǝŀƭ ǎŜŎǘƻǊΦ 

9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ ƘƻǳǎŜ ŀƴŘ ƎŀǊŘŜƴ ƳŀŎƘƛƴŜǊȅΣ ŀƎǊƛŎǳƭǘǳǊŀƭ ƳŀŎƘƛƴŜǊȅ ŀƴŘ ŬǎƘƛƴƎ ǾŜǎǎŜƭǎ ŀǊŜ ƛƴŎƭǳŘŜŘ 
ƛƴ ǘƘƛǎ ǎŜŎǘƻǊΦ 9Ƴƛǎǎƛƻƴǎ ƻŦ bh·Σ ta ŀƴŘ ba±h/ǎ ƘŀǾŜ ōŜŜƴ ŘŜŎǊŜŀǎƛƴƎ ǿƛǘƘ ǘƘŜ ǇŜƴŜǘǊŀǝƻƴ ƻŦ ǳƴƛǘǎ 
ǿƛǘƘ ŘƛŜǎŜƭ ŀƴŘ ǇŜǘǊƻƭ ŜƴƎƛƴŜǎ ǘƘŀǘ ŎƻƳǇƭȅ ǿƛǘƘ ǝƎƘǘŜǊ ǊŜƎǳƭŀǝƻƴ ǳƴŘŜǊ ǘƘŜ ¦Y bƻƴπwƻŀŘ aƻōƛƭŜ 
aŀŎƘƛƴŜǊȅ όbwaaύ ŜƳƛǎǎƛƻƴ 5ƛǊŜŎǝǾŜΦ ! ǊŜŘǳŎǝƻƴ ƛƴ ǘƘŜ ƳŀȄƛƳǳƳ ǇŜǊƳƛǧŜŘ ǎǳƭǇƘǳǊ ŎƻƴǘŜƴǘ ƻŦ Ǝŀǎ 
ƻƛƭ ŦǳŜƭǎ ǳǎŜŘ ōȅ ǘƘŜǎŜ ƳŀŎƘƛƴŜǊƛŜǎ ǎƛƴŎŜ нлмм Ƙŀǎ ŀƭǎƻ ǊŜŘǳŎŜŘ {hн ŜƳƛǎǎƛƻƴǎΦ 

CǳǊǘƘŜǊ ŘŜǘŀƛƭǎ ƻƴ ǘƘŜ ŜǎǝƳŀǝƻƴ ƻŦ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘƛǎ ǎƻǳǊŎŜ ǎŜŎǘƻǊ ŀǊŜ ƛƴŎƭǳŘŜŘ ƛƴ {ŜŎǝƻƴ оΦпΦ 
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2.3.5. Fugitive Emissions from fuels (NFR 1B) 

CǳƎƛǝǾŜ ǎƻǳǊŎŜǎ ŀǊŜ ƳƛƴƻǊ ŜƳƛǧŜǊǎ ƛƴ ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ ǘƻǘŀƭ ¦Y ŜƳƛǎǎƛƻƴǎ ŦƻǊ Ƴƻǎǘ Ǉƻƭƭǳǘŀƴǘǎ ōǳǘ ŀǊŜ ŀ 

ƪŜȅ ǎƻǳǊŎŜ ƻŦ ba±h/ǎ ŀƴŘ {hнΦ CǳƎƛǝǾŜ ŜƳƛǎǎƛƻƴǎ όǘƘŀǘ ƛǎ ƭƻǎǎŜǎΣ ƭŜŀƪǎ ŀƴŘ ƻǘƘŜǊ ǊŜƭŜŀǎŜǎ ƻŦ ƎŀǎŜǎύ 

ŀǊŜ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ŜȄǘǊŀŎǝƻƴΣ ǊŜŬƴƛƴƎ ŀƴŘ ŘƛǎǘǊƛōǳǝƻƴ ƻŦ Ŧƻǎǎƛƭ ŦǳŜƭǎ ƭƛƪŜ ƻƛƭ ŀƴŘ ƎŀǎΦ 9Ƴƛǎǎƛƻƴǎ 

ŦǊƻƳ ǘƘƛǎ ǎŜŎǘƻǊ ǎƘƻǿ ŀ ǎǘǊƻƴƎ ŘŜŎƭƛƴŜ ŦǊƻƳ мффлΣ ŀǎ ǎƘƻǿƴ ƛƴ ¢ŀōƭŜ нπнлΦ ¢ƘŜǊŜ ŀǊŜ ǎŜǾŜǊŀƭ ƘƛƎƘπ

ŜƳƛǩƴƎ ǊŜƎǳƭŀǘŜŘ ƛƴŘǳǎǘǊƛŀƭ ǎŜŎǘƻǊǎΣ ŦƻǊ ŜȄŀƳǇƭŜΣ ǳǇǎǘǊŜŀƳ ƻƛƭ ŀƴŘ ƎŀǎΣ ŀƴŘ ǎƻƭƛŘ ŦǳŜƭ ǇǊƻŘǳŎǝƻƴΤ ƛƴ 

ǇŀǊǝŎǳƭŀǊ ŦƻǊ ƘȅŘǊƻŎŀǊōƻƴ ŜƳƛǎǎƛƻƴǎΦ ¢ƘŜǎŜ ǎŜŎǘƻǊǎ ƘŀǾŜ ǎƘƻǿƴ ŀ ǎǘǊƻƴƎ ŘŜŎƭƛƴŜ ƛƴ ŜƳƛǎǎƛƻƴǎ ǎƛƴŎŜ 

мффл ŘǳŜΣ ƛƴ ǇŀǊǘΣ ǘƻ ǊŜŘǳŎŜŘ ¦Y ǇǊƻŘǳŎǝƻƴ όŜΦƎΦ Ŏƻŀƭ ŀƴŘ ǎƳƻƪŜƭŜǎǎ ǎƻƭƛŘ ŦǳŜƭύΣ ōǳǘ ŀƭǎƻ ŘǳŜ ǘƻ 

ƛƳǇǊƻǾŜŘ ŀōŀǘŜƳŜƴǘ ƳŜŀǎǳǊŜǎΣ Ƴƻǎǘ ƴƻǘŀōƭȅ ŦƻǊ ƭƻŀŘƛƴƎΣ ǳƴƭƻŀŘƛƴƎΣ ŀƴŘ ǎǘƻǊŀƎŜ ƻŦ ŎǊǳŘŜ ƻƛƭ ŀƴŘ 

ǇŜǘǊƻƭŜǳƳ ǇǊƻŘǳŎǘǎΦ {ŜǾŜǊŀƭ ƻŦ ǘƘŜǎŜ ǊŜƎǳƭŀǘŜŘ ƛƴŘǳǎǘǊƛŜǎ ŀǊŜ ǎǝƭƭ ƘƛƎƘ ŜƳƛǧŜǊǎ ƛƴ ǘƘŜ ¦Y ŎƻƴǘŜȄǘΣ ŀǎ 

ŀ ǊŜǎǳƭǘ ƻŦ ba±h/ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ Ƴŀƴȅ ƘƛǎǘƻǊƛŎ ƘƛƎƘ ŜƳƛǧŜǊǎ ŀƭǎƻ ŘŜŎǊŜŀǎƛƴƎ ǎǳōǎǘŀƴǝŀƭƭȅΦ 

¢ŀōƭŜ нπнл CǳƎƛǝǾŜΥ {ŜŎǘƻǊ ǎƘŀǊŜ ƻŦ ¦Y ŜƳƛǎǎƛƻƴǎ ǘƻǘŀƭ ƛƴ нлно ŀƴŘ ¢ǊŜƴŘǎ ŦǊƻƳ мффл ǘƻ нлно 

tƻƭƭǳǘŀƴǘ bCw /ƻŘŜ 
҈ ƻŦ ǘƻǘŀƭ ŜƳƛǎǎƛƻƴǎ ƛƴ 
нлно ŦƻǊ ƎƛǾŜƴ Ǉƻƭƭǳǘŀƴǘ 

҈ ŎƘŀƴƎŜ ŦǊƻƳ мффл ǘƻ 
нлно 

.ƭŀŎƪ /ŀǊōƻƴ 

м.мō π CǳƎƛǝǾŜ ŜƳƛǎǎƛƻƴ 
ŦǊƻƳ ǎƻƭƛŘ ŦǳŜƭǎΥ {ƻƭƛŘ ŦǳŜƭ 

ǘǊŀƴǎŦƻǊƳŀǝƻƴ  о пс 

bƻƴ aŜǘƘŀƴŜ ±h/ 

м.нŀƛ π CǳƎƛǝǾŜ ŜƳƛǎǎƛƻƴǎ 
ƻƛƭΥ 9ȄǇƭƻǊŀǝƻƴΣ 

ǇǊƻŘǳŎǝƻƴΣ ǘǊŀƴǎǇƻǊǘ  о πтф 

bƻƴ aŜǘƘŀƴŜ ±h/ 

м.нŀƛǾ π CǳƎƛǝǾŜ 
ŜƳƛǎǎƛƻƴǎ ƻƛƭΥ wŜŬƴƛƴƎ κ 

ǎǘƻǊŀƎŜ  н πут 

bƻƴ aŜǘƘŀƴŜ ±h/ 
м.нŀǾ π 5ƛǎǘǊƛōǳǝƻƴ ƻŦ ƻƛƭ 

ǇǊƻŘǳŎǘǎ  о πум 

bƻƴ aŜǘƘŀƴŜ ±h/ 

м.нō π CǳƎƛǝǾŜ ŜƳƛǎǎƛƻƴǎ 
ŦǊƻƳ ƴŀǘǳǊŀƭ Ǝŀǎ 

όŜȄǇƭƻǊŀǝƻƴΣ ǇǊƻŘǳŎǝƻƴΣ 
ǇǊƻŎŜǎǎƛƴƎΣ ǘǊŀƴǎƳƛǎǎƛƻƴΣ 
ǎǘƻǊŀƎŜΣ ŘƛǎǘǊƛōǳǝƻƴ ŀƴŘ 

ƻǘƘŜǊύ о πрр 

{ǳƭǇƘǳǊ 5ƛƻȄƛŘŜ 

м.мō π CǳƎƛǝǾŜ ŜƳƛǎǎƛƻƴ 
ŦǊƻƳ ǎƻƭƛŘ ŦǳŜƭǎΥ {ƻƭƛŘ ŦǳŜƭ 

ǘǊŀƴǎŦƻǊƳŀǝƻƴ т πсу 

2.3.6. Industrial Processes and Product Use (NFR 2) 

¢ŀōƭŜ нπнм ǎǳƳƳŀǊƛǎŜǎ ƪŜȅ ǎƻǳǊŎŜǎ ŀƴŘ ŜƳƛǎǎƛƻƴ ǘǊŜƴŘǎ ŦƻǊ ǘƘŜ ƛƴŘǳǎǘǊƛŀƭ ǇǊƻŎŜǎǎ ŀƴŘ ǇǊƻŘǳŎǘ ǳǎŜ 
ǎŜŎǘƻǊΦ 

¢ŀōƭŜ нπнм LƴŘǳǎǘǊƛŀƭ tǊƻŎŜǎǎŜǎΥ {ŜŎǘƻǊ ǎƘŀǊŜ ƻŦ ¦Y ŜƳƛǎǎƛƻƴǎ ǘƻǘŀƭ ƛƴ нлно ŀƴŘ ¢ǊŜƴŘǎ ŦǊƻƳ мффл ǘƻ 
нлно 

tƻƭƭǳǘŀƴǘ bCw /ƻŘŜ ŀƴŘ bŀƳŜ 
҈ ƻŦ ǘƻǘŀƭ ŜƳƛǎǎƛƻƴǎ ƛƴ 
нлно ŦƻǊ ƎƛǾŜƴ Ǉƻƭƭǳǘŀƴǘ 

҈ ŎƘŀƴƎŜ ŦǊƻƳ мффл ǘƻ 
нлно 

!ǊǎŜƴƛŎ 
н/м π LǊƻƴ ŀƴŘ ǎǘŜŜƭ 
ǇǊƻŘǳŎǝƻƴ мс πст 
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tƻƭƭǳǘŀƴǘ bCw /ƻŘŜ ŀƴŘ bŀƳŜ 
҈ ƻŦ ǘƻǘŀƭ ŜƳƛǎǎƛƻƴǎ ƛƴ 
нлно ŦƻǊ ƎƛǾŜƴ Ǉƻƭƭǳǘŀƴǘ 

҈ ŎƘŀƴƎŜ ŦǊƻƳ мффл ǘƻ 
нлно 

/ŀŘƳƛǳƳ 
н/м π LǊƻƴ ŀƴŘ ǎǘŜŜƭ 
ǇǊƻŘǳŎǝƻƴ мн πрф 

/ŀŘƳƛǳƳ 
нDπ hǘƘŜǊ ǇǊƻŘǳŎǘ ǳǎŜ 
όǇƭŜŀǎŜ ǎǇŜŎƛŦȅ ƛƴ ǘƘŜ LLwύ ос πу 

/ŀǊōƻƴ aƻƴƻȄƛŘŜ 
н/м π LǊƻƴ ŀƴŘ ǎǘŜŜƭ 
ǇǊƻŘǳŎǝƻƴ п πсн 

/ƘǊƻƳƛǳƳ 
н/м π LǊƻƴ ŀƴŘ ǎǘŜŜƭ 
ǇǊƻŘǳŎǝƻƴ мм πтл 

/ƘǊƻƳƛǳƳ 
нDπ hǘƘŜǊ ǇǊƻŘǳŎǘ ǳǎŜ 
όǇƭŜŀǎŜ ǎǇŜŎƛŦȅ ƛƴ ǘƘŜ LLwύ мо нп 

/ƻǇǇŜǊ 
нDπ hǘƘŜǊ ǇǊƻŘǳŎǘ ǳǎŜ 
όǇƭŜŀǎŜ ǎǇŜŎƛŦȅ ƛƴ ǘƘŜ LLwύ оу нп 

5ƛƻȄƛƴǎ όt/55κCύ 
н/м π LǊƻƴ ŀƴŘ ǎǘŜŜƭ 
ǇǊƻŘǳŎǝƻƴ у πут 

[ŜŀŘ 
н/м π LǊƻƴ ŀƴŘ ǎǘŜŜƭ 
ǇǊƻŘǳŎǝƻƴ ну πпл 

aŜǊŎǳǊȅ 
н/м π LǊƻƴ ŀƴŘ ǎǘŜŜƭ 
ǇǊƻŘǳŎǝƻƴ с πсн 

aŜǊŎǳǊȅ 

н/тŎ π hǘƘŜǊ ƳŜǘŀƭ 
ǇǊƻŘǳŎǝƻƴ όǇƭŜŀǎŜ ǎǇŜŎƛŦȅ 

ƛƴ ǘƘŜ LLwύ п πфу 

bƛŎƪŜƭ 
н/м π LǊƻƴ ŀƴŘ ǎǘŜŜƭ 
ǇǊƻŘǳŎǝƻƴ р πрр 

bƛŎƪŜƭ 
нDπ hǘƘŜǊ ǇǊƻŘǳŎǘ ǳǎŜ 
όǇƭŜŀǎŜ ǎǇŜŎƛŦȅ ƛƴ ǘƘŜ LLwύ мо нм 

bƻƴ aŜǘƘŀƴŜ ±h/ 
н5оŀ π 5ƻƳŜǎǝŎ ǎƻƭǾŜƴǘ 
ǳǎŜ ƛƴŎƭǳŘƛƴƎ ŦǳƴƎƛŎƛŘŜǎ но мн 

bƻƴ aŜǘƘŀƴŜ ±h/ 
н5оŘ π /ƻŀǝƴƎ 
ŀǇǇƭƛŎŀǝƻƴǎ т πтф 

bƻƴ aŜǘƘŀƴŜ ±h/ н5оƎ π /ƘŜƳƛŎŀƭ ǇǊƻŘǳŎǘǎ н πро 

bƻƴ aŜǘƘŀƴŜ ±h/ 
н5оƛ π hǘƘŜǊ ǎƻƭǾŜƴǘ ǳǎŜ 
όǇƭŜŀǎŜ ǎǇŜŎƛŦȅ ƛƴ ǘƘŜ LLwύ п πрс 

bƻƴ aŜǘƘŀƴŜ ±h/ 
нIн π CƻƻŘ ŀƴŘ ōŜǾŜǊŀƎŜǎ 

ƛƴŘǳǎǘǊȅ мс пу 

taмл όtŀǊǝŎǳƭŀǘŜ aŀǧŜǊ 
ғ млҡƳύ 

н!рŀ π vǳŀǊǊȅƛƴƎ ŀƴŘ 
ƳƛƴƛƴƎ ƻŦ ƳƛƴŜǊŀƭǎ ƻǘƘŜǊ 

ǘƘŀƴ Ŏƻŀƭ т πрр 

taмл όtŀǊǝŎǳƭŀǘŜ aŀǧŜǊ 
ғ млҡƳύ 

н!рō π /ƻƴǎǘǊǳŎǝƻƴ ŀƴŘ 
ŘŜƳƻƭƛǝƻƴ нн πпф 

taмл όtŀǊǝŎǳƭŀǘŜ aŀǧŜǊ 
ғ млҡƳύ 

н!с π hǘƘŜǊ ƳƛƴŜǊŀƭ 
ǇǊƻŘǳŎǘǎ όǇƭŜŀǎŜ ǎǇŜŎƛŦȅ ƛƴ 

ǘƘŜ LLwύ м πрн 
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tƻƭƭǳǘŀƴǘ bCw /ƻŘŜ ŀƴŘ bŀƳŜ 
҈ ƻŦ ǘƻǘŀƭ ŜƳƛǎǎƛƻƴǎ ƛƴ 
нлно ŦƻǊ ƎƛǾŜƴ Ǉƻƭƭǳǘŀƴǘ 

҈ ŎƘŀƴƎŜ ŦǊƻƳ мффл ǘƻ 
нлно 

taмл όtŀǊǝŎǳƭŀǘŜ aŀǧŜǊ 
ғ млҡƳύ 

н/м ς LǊƻƴ ŀƴŘ ǎǘŜŜƭ 
ǇǊƻŘǳŎǝƻƴ о πсс 

taнΦр όtŀǊǝŎǳƭŀǘŜ aŀǧŜǊ 
ғ нΦрҡƳύ 

н!рŀ π vǳŀǊǊȅƛƴƎ ŀƴŘ 
ƳƛƴƛƴƎ ƻŦ ƳƛƴŜǊŀƭǎ ƻǘƘŜǊ 

ǘƘŀƴ Ŏƻŀƭ 

м πрр 

taнΦр όtŀǊǝŎǳƭŀǘŜ aŀǧŜǊ 
ғ нΦрҡƳύ 

н!рō π /ƻƴǎǘǊǳŎǝƻƴ ŀƴŘ 
ŘŜƳƻƭƛǝƻƴ 

п πпф 

taнΦр όtŀǊǝŎǳƭŀǘŜ aŀǧŜǊ 
ғ нΦрҡƳύ 

н!с π hǘƘŜǊ ƳƛƴŜǊŀƭ 
ǇǊƻŘǳŎǘǎ όǇƭŜŀǎŜ ǎǇŜŎƛŦȅ ƛƴ 

ǘƘŜ LLwύ 

н πрн 

taнΦр όtŀǊǝŎǳƭŀǘŜ aŀǧŜǊ 
ғ нΦрҡƳύ 

н/м π LǊƻƴ ŀƴŘ ǎǘŜŜƭ 
ǇǊƻŘǳŎǝƻƴ 

о πсу 

taнΦр όtŀǊǝŎǳƭŀǘŜ aŀǧŜǊ 
ғ нΦрҡƳύ 

нDπ hǘƘŜǊ ǇǊƻŘǳŎǘ ǳǎŜ 
όǇƭŜŀǎŜ ǎǇŜŎƛŦȅ ƛƴ ǘƘŜ LLwύ 

н πтн 

taнΦр όtŀǊǝŎǳƭŀǘŜ aŀǧŜǊ 
ғ нΦрҡƳύ 

нL π ²ƻƻŘ ǇǊƻŎŜǎǎƛƴƎ м πру 

tƻƭȅŎƘƭƻǊƛƴŀǘŜŘ ōƛǇƘŜƴȅƭǎ 
н/м π LǊƻƴ ŀƴŘ ǎǘŜŜƭ 
ǇǊƻŘǳŎǝƻƴ нн πус 

tƻƭȅŎƘƭƻǊƛƴŀǘŜŘ ōƛǇƘŜƴȅƭǎ 

нY π /ƻƴǎǳƳǇǝƻƴ ƻŦ thtǎ 
ŀƴŘ ƘŜŀǾȅ ƳŜǘŀƭǎ  
όŜΦƎΦ ŜƭŜŎǘǊƛŎŀƭ ŀƴŘ 
ǎŎƛŜƴǝŬŎ ŜǉǳƛǇƳŜƴǘύ пн πфф 

{ŜƭŜƴƛǳƳ н!о π Dƭŀǎǎ ǇǊƻŘǳŎǝƻƴ мн πфл 

{ŜƭŜƴƛǳƳ 
н/м π LǊƻƴ ŀƴŘ ǎǘŜŜƭ 
ǇǊƻŘǳŎǝƻƴ т πтм 

{ŜƭŜƴƛǳƳ 
нDπ hǘƘŜǊ ǇǊƻŘǳŎǘ ǳǎŜ 
όǇƭŜŀǎŜ ǎǇŜŎƛŦȅ ƛƴ ǘƘŜ LLwύ мт нр 

¢ƻǘŀƭ tŀǊǝŎǳƭŀǘŜǎ 

н!рŀ π vǳŀǊǊȅƛƴƎ ŀƴŘ 
ƳƛƴƛƴƎ ƻŦ ƳƛƴŜǊŀƭǎ ƻǘƘŜǊ 

ǘƘŀƴ Ŏƻŀƭ у πрр 

¢ƻǘŀƭ tŀǊǝŎǳƭŀǘŜǎ 
н!рō π /ƻƴǎǘǊǳŎǝƻƴ ŀƴŘ 

ŘŜƳƻƭƛǝƻƴ пл πпф 

¢ƻǘŀƭ tŀǊǝŎǳƭŀǘŜǎ 
н/м π LǊƻƴ ŀƴŘ ǎǘŜŜƭ 
ǇǊƻŘǳŎǝƻƴ о πсо 

½ƛƴŎ 
н/м π LǊƻƴ ŀƴŘ ǎǘŜŜƭ 
ǇǊƻŘǳŎǝƻƴ мо πул 

½ƛƴŎ 
нDπ hǘƘŜǊ ǇǊƻŘǳŎǘ ǳǎŜ 
όǇƭŜŀǎŜ ǎǇŜŎƛŦȅ ƛƴ ǘƘŜ LLwύ нф нп 



UK IIR 2025 Submission  Key Trends 

Ricardo  168 
 

 

vǳŀǊǊȅƛƴƎ ŀƴŘ ŎƻƴǎǘǊǳŎǝƻƴ ŀǊŜ ƛƳǇƻǊǘŀƴǘ ǎƻǳǊŎŜǎ ƻŦ ǇŀǊǝŎǳƭŀǘŜ ƳŀǧŜǊΣ ōǳǘ ŜƳƛǎǎƛƻƴǎ ƘŀǾŜ ŦŀƭƭŜƴ ōȅ 
ŀǇǇǊƻȄƛƳŀǘŜƭȅ ƘŀƭŦ ǎƛƴŎŜ мффл ŘǳŜ ǘƻ ŘŜŎǊŜŀǎŜŘ ŀŎǝǾƛǘȅ ƛƴ ǘƘŜǎŜ ǎŜŎǘƻǊǎΦ .ƻǘƘ ǎŜŎǘƻǊǎ ŜƳƛǘ ǊŜƭŀǝǾŜƭȅ 
ƳƻǊŜ ŎƻŀǊǎŜ ǇŀǊǝŎǳƭŀǘŜ ƳŀǧŜǊ ŀƴŘ ǎƻ ǘƘŜƛǊ ƛƳǇƻǊǘŀƴŎŜ ƛǎ ƳǳŎƘ ƎǊŜŀǘŜǊ ŦƻǊ ǘƻǘŀƭ ǇŀǊǝŎǳƭŀǘŜ ƳŀǧŜǊ 
ǘƘŀƴ ŦƻǊ taнΦрΦ CƻǊ ŜȄŀƳǇƭŜΣ ǘƘŜ /ƻƴǎǘǊǳŎǝƻƴ {ŜŎǘƻǊ όн!рōύ ƛǎ ŜǎǝƳŀǘŜŘ ǘƻ ƘŀǾŜ ŜƳƛǧŜŘ пл҈ ƻŦ ¦Y 
ǇŀǊǝŎǳƭŀǘŜ ƳŀǧŜǊ ό¢ƻǘŀƭ ǎǳǎǇŜƴŘŜŘ ǇŀǊǝŎǳƭŀǘŜǎΣ ¢{tύ ƛƴ нлноΣ ōǳǘ ƻƴƭȅ п҈ ƻŦ taнΦрΦ 

¢ƘŜ /ƘŜƳƛŎŀƭ LƴŘǳǎǘǊȅ όн.ύ ƛǎ ƴƻ ƭƻƴƎŜǊ ŀ ƪŜȅ ǎƻǳǊŎŜ ŎŀǘŜƎƻǊȅ ŦƻǊ ƳŜǊŎǳǊȅΣ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘŜ ǎŜŎǘƻǊ 
ŀŎŎƻǳƴǘŜŘ ŦƻǊ ŀǇǇǊƻȄƛƳŀǘŜƭȅ мф҈ ƻŦ ǘƘŜ bŀǝƻƴŀƭ ¢ƻǘŀƭ ƛƴ мффлΣ ŀƴŘ лΦлн҈ ƛƴ нлноΦ 9Ƴƛǎǎƛƻƴǎ ŀǊŜ 
ǊŜǇƻǊǘŜŘ ƛƴ bCw н.млŀΣ ǿƘƛŎƘ ƛǎ ǳǎŜŘ ŦƻǊ ŎƘŜƳƛŎŀƭǎ ƻǘƘŜǊ ǘƘŀƴ ǘƘŜ ŦŜǿ ǘƘŀǘ ŀǊŜ ƎƛǾŜƴ ǘƘŜƛǊ ƻǿƴ 
ŎŀǘŜƎƻǊȅ ƛƴ ǘƘŜ bCw ǎȅǎǘŜƳΦ aŜǊŎǳǊȅ ŜƳƛǎǎƛƻƴǎ ƛƴ ǘƘƛǎ ŎŀǘŜƎƻǊȅ ŀǊŜ ǇǊŜŘƻƳƛƴŀƴǘƭȅ ŦǊƻƳ ƳŀƴǳŦŀŎǘǳǊŜ 
ƻŦ ŎƘƭƻǊƛƴŜ ǳǎƛƴƎ ƳŜǊŎǳǊȅ ŎŜƭƭ ǘŜŎƘƴƻƭƻƎȅΦ ¢ƘŜ ǇǊƻŘǳŎǝƻƴ ƻŦ ŎƘƭƻǊƛƴŜ ōȅ ǘƘƛǎ ǘŜŎƘƴƻƭƻƎȅ Ƙŀǎ ŘŜŎǊŜŀǎŜŘ 
ƻǾŜǊ ǝƳŜΣ ŀƴŘ ŜƳƛǎǎƛƻƴǎ ƘŀǾŜ ŦŀƭƭŜƴ ŀǎ ǿŜƭƭΦ 9Ƴƛǎǎƛƻƴ ǊŜŘǳŎǝƻƴǎ ǿƛƭƭ ŀƭǎƻ ƘŀǾŜ ōŜŜƴ ŘǳŜ ǘƻ ƛƴŎǊŜŀǎƛƴƎ 
ŜƳƛǎǎƛƻƴ ŎƻƴǘǊƻƭǎΣ ōǳǘ ǿƛǘƘ ǘƘŜ ŎǳǊǊŜƴǘ Řŀǘŀ ŀǾŀƛƭŀōƛƭƛǘȅΣ ƛǘ ƛǎ ƴƻǘ ǇƻǎǎƛōƭŜ ǘƻ ŘŜǘŜǊƳƛƴŜ ǘƘŜ ǎŜǇŀǊŀǘŜ 
ƛƳǇŀŎǘǎ ƻŦ ŎƘŀƴƎŜǎ ƛƴ ǇǊƻŘǳŎǝƻƴ ŀƴŘ ǊŜŘǳŎǝƻƴǎ ƛƴ ŜƳƛǎǎƛƻƴ ǊŀǘŜǎΦ  

LǊƻƴ ŀƴŘ {ǘŜŜƭ tǊƻŘǳŎǝƻƴ όн/мύ ŀƴŘ CƻǳƴŘǊƛŜǎ όн/тŎύ ŀǊŜ ƛƳǇƻǊǘŀƴǘ ǎƻǳǊŎŜǎ ƻŦ /hΣ /ŘΣ IƎΣ tōΣ t/55κC 
ŀƴŘ taΣ ǿƛǘƘ ŎƻƴǘǊƛōǳǝƻƴǎ ǊŀƴƎƛƴƎ ŦǊƻƳ ŀ ŦŜǿ ǇŜǊŎŜƴǘ ǘƻ ŀǊƻǳƴŘ ну҈ ƻŦ ¦Y ŜƳƛǎǎƛƻƴǎ ƛƴ нлно ƛƴ ǘƘŜ 
ŎŀǎŜ ƻŦ tō ŀƴŘ н/мΦ 9Ƴƛǎǎƛƻƴǎ ƻŦ ŀƭƭ ƻŦ ǘƘŜǎŜ Ǉƻƭƭǳǘŀƴǘǎ ƘŀǾŜ ŘŜŎǊŜŀǎŜŘ ǎƛƴŎŜ мффлΣ Ƴƻǎǘ ƴƻǘŀōƭȅ ǎƻ 
ŦƻǊ ŦƻǳƴŘǊƛŜǎ ǿƘŜǊŜ ǘƘŜ ŜǎǝƳŀǘŜǎ ŀǊŜ ōŀǎŜŘ ƻƴ ǘƘŜ ŀǎǎǳƳǇǝƻƴǎ ǘƘŀǘ ŜƳƛǎǎƛƻƴǎ ǿŜǊŜ ǳƴŎƻƴǘǊƻƭƭŜŘ 
ŘǳǊƛƴƎ ǘƘŜ ŜŀǊƭȅ ǇŀǊǘ ƻŦ ǘƘŜ ǝƳŜ ǎŜǊƛŜǎ ŀƴŘ ǘƘŀǘ ŀōŀǘŜƳŜƴǘ ƴƻǿ ŜƴǎǳǊŜǎ ƳǳŎƘ ƭƻǿŜǊ ŜƳƛǎǎƛƻƴ ǊŀǘŜǎΦ 
9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ ǎǘŜŜƭƳŀƪƛƴƎ ƘŀǾŜ ƴƻǘ ŦŀƭƭŜƴ ŎƻƴǎƛǎǘŜƴǘƭȅ ƻǾŜǊ ǘƘŜ ǇŜǊƛƻŘΤ ƛƴǎǘŜŀŘ ǘƘŜǊŜ ƘŀǾŜ ōŜŜƴ 
ǇŜǊƛƻŘǎ ǿƘŜƴ ŜƳƛǎǎƛƻƴǎ ƘŀǾŜ ƛƴŎǊŜŀǎŜŘ ŦǊƻƳ ȅŜŀǊ ǘƻ ȅŜŀǊΦ 9Ƴƛǎǎƛƻƴǎ ŘŜŎǊŜŀǎŜŘ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ мффлǎΣ 
ŀǘ ƭŜŀǎǘ ƛƴ ǇŀǊǘ ōŜŎŀǳǎŜ ƻŦ ǘƘŜ ŎƭƻǎǳǊŜ ƻŦ Ƴŀƴȅ ǇǊƻŘǳŎǝƻƴ ǎƛǘŜǎΦ 9Ƴƛǎǎƛƻƴǎ ƻŦ Ƴŀƴȅ Ǉƻƭƭǳǘŀƴǘǎ ǘƘŜƴ 
ƛƴŎǊŜŀǎŜŘ ƛƴ ǘƘŜ ǇŜǊƛƻŘ нллнπнллуΤ ǘƘŜǎŜ ƛƴŎǊŜŀǎŜǎ ŎƻƛƴŎƛŘƛƴƎ ǿƛǘƘ ƛƴŎǊŜŀǎŜǎ ƛƴ ǎǘŜŜƭ ǇǊƻŘǳŎǝƻƴΦ 
9Ƴƛǎǎƛƻƴǎ ǘƘŜƴ ŘŜŎǊŜŀǎŜŘ ŀƎŀƛƴ ƛƴ нллуπнлммΣ ŘǳŜ ǘƻ ŀ ǎƘŀǊǇ Ŧŀƭƭ ƛƴ ŘŜƳŀƴŘ ƛƴ ǎǘŜŜƭ ǿƘƛŎƘ ƭŜŘ ǘƻ 
ŘŜŎǊŜŀǎŜŘ ǇǊƻŘǳŎǝƻƴ ŀƴŘ ǘƘŜ ƳƻǘƘōŀƭƭƛƴƎ ƻŦ ƻƴŜ ƭŀǊƎŜ ǎǘŜŜƭǿƻǊƪǎΦ .ŜǘǿŜŜƴ нлмм ŀƴŘ нлмпΣ 
ǇǊƻŘǳŎǝƻƴ ƻŦ ǎǘŜŜƭ ƛƴŎǊŜŀǎŜŘ ŀƎŀƛƴ ŀǎ ŘŜƳŀƴŘ ǊŜŎƻǾŜǊŜŘΣ ŀƴŘ ŜƳƛǎǎƛƻƴǎ ƻŦ Ƴŀƴȅ Ǉƻƭƭǳǘŀƴǘǎ ŀƭǎƻ 
ƛƴŎǊŜŀǎŜŘΦ Lƴ нлмрΣ ǘƘŜ ¢ŜŜǎǎƛŘŜ ǎǘŜŜƭǿƻǊƪǎ ŎƭƻǎŜŘΣ ŀƴŘ ǎǘŜŜƭ ǇǊƻŘǳŎǝƻƴ ŀƴŘ ŜƳƛǎǎƛƻƴǎ ŦŜƭƭ ŀƎŀƛƴΦ ¢ƘŜ 
ǘǊŜƴŘǎ ŀǊŜ ƴƻǘ ƛŘŜƴǝŎŀƭ ŦƻǊ ŜŀŎƘ ǇƻƭƭǳǘŀƴǘΣ ŀƴŘ ŜǾŜƴ ŘƛũŜǊ ǎƭƛƎƘǘƭȅ ŦƻǊ ŎƭƻǎŜƭȅ ǊŜƭŀǘŜŘ Ǉƻƭƭǳǘŀƴǘǎ ǎǳŎƘ 
ŀǎ ¢{tΣ taмл ŀƴŘ taнΦрΦ 5ƛũŜǊŜƴǘ ŜƳƛǎǎƛƻƴ ǎƻǳǊŎŜǎ ǿƛǘƘƛƴ ǎǘŜŜƭǿƻǊƪǎ ƳŀƪŜ ŘƛũŜǊŜƴǘ ŎƻƴǘǊƛōǳǝƻƴǎ ǘƻ 
ŜƳƛǎǎƛƻƴǎ ƻŦ ŬƴŜ ŀƴŘ ŎƻŀǊǎŜ ŘǳǎǘΣ ŀƴŘ ǎƻ ǘǊŜƴŘǎ ǿƛƭƭ ōŜ ǎƭƛƎƘǘƭȅ ŘƛũŜǊŜƴǘ ŦƻǊ ŜŀŎƘ ǇƻƭƭǳǘŀƴǘΦ 

9Ƴƛǎǎƛƻƴǎ ƻŦ ƳŜǊŎǳǊȅ ŦǊƻƳ ǎǘŜŜƭƳŀƪƛƴƎ ƘŀǾŜ ŘŜŎǊŜŀǎŜŘ ǎƛƴŎŜ мффлΦ ¢Ƙƛǎ Ǉƻƭƭǳǘŀƴǘ ƛǎ ŜƳƛǧŜŘ Ƴŀƛƴƭȅ 
ŦǊƻƳ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜ ƻŦ ǎǘŜŜƭ ƛƴ ŜƭŜŎǘǊƛŎ ŀǊŎ ŦǳǊƴŀŎŜǎ ŀƴŘ ǘƘŜ ŜƳƛǎǎƛƻƴǎ ǊŜǇƻǊǘŜŘ ōȅ ǎƻƳŜ ƻǇŜǊŀǘƻǊǎ 
ƻŦ ǘƘŜǎŜ ŦǳǊƴŀŎŜǎ ƛƴ ǊŜŎŜƴǘ ȅŜŀǊǎ ƘŀǾŜ ōŜŜƴ ƘƛƎƘŜǊ ǘƘŀƴ ƭŜǾŜƭǎ ǊŜǇƻǊǘŜŘ ƛƴ ǘƘŜ мффлǎΦ 9Ƴƛǎǎƛƻƴǎ ŀŎǊƻǎǎ 
ǘƘŜ ǝƳŜ ǎŜǊƛŜǎ ƅǳŎǘǳŀǘŜ ǿƛǘƘ ŦǊŜǉǳŜƴǘ ǇŜŀƪǎ ŀƴŘ ǘǊƻǳƎƘǎΦ ¢Ƙƛǎ Ƴŀȅ ǊŜƅŜŎǘ ŀ ƘƛƎƘƭȅ ǾŀǊƛŀōƭŜ ƳŜǊŎǳǊȅ 
ŎƻƴǘŜƴǘ ƻŦ ǘƘŜ ǎŎǊŀǇ ƳŜǘŀƭ ƳŜƭǘŜŘ ƛƴ ǘƘŜ ŦǳǊƴŀŎŜǎΣ ƻǊ ǇŜǊƘŀǇǎ ƛƴǎǘŜŀŘ ƛƴŘƛŎŀǘŜ ǘƘŀǘ ǘƘŜ Ǌŀǿ ŜƳƛǎǎƛƻƴǎ 
ŘŀǘŀΣ ǘŀƪŜƴ ŦǊƻƳ ǘƘŜ ¦YΩǎ tƻƭƭǳǝƻƴ LƴǾŜƴǘƻǊȅ ŀƴŘ ǎƛƳƛƭŀǊ ǎƻǳǊŎŜǎ ŀƴŘ ǳǎŜŘ ŀǎ ǘƘŜ ōŀǎƛǎ ƻŦ ǘƘŜ b!9L 
ŜǎǝƳŀǘŜǎΣ ŀǊŜ ƘƛƎƘƭȅ ǳƴŎŜǊǘŀƛƴΦ 

{ƻƭǾŜƴǘ ǳǎŜ όbCw ǎŜŎǘƻǊǎ н5оύ ƛǎ ŀ ƪŜȅ ǎƻǳǊŎŜ ŦƻǊ ba±h/ǎΣ ŎƻƴǘǊƛōǳǝƴƎ ŀǇǇǊƻȄƛƳŀǘŜƭȅ оф҈ ƻŦ ¦Y 
ŜƳƛǎǎƛƻƴǎ ƻŦ ba±h/ǎ ƛƴ нлноΣ ŀƴŘ ǎƻƳŜ ƛƴŘǳǎǘǊƛŀƭ ŎƻŀǝƴƎ ǇǊƻŎŜǎǎŜǎ ǘƘŀǘ ǳǎŜ ǎƻƭǾŜƴǘ ǿƛƭƭ ŀƭǎƻ ƎƛǾŜ 
ǊƛǎŜ ǘƻ ta ŜƳƛǎǎƛƻƴǎΦ /ƻƴǎǳƳǇǝƻƴ ƻŦ ǎƻƭǾŜƴǘ ƛƴ ƛƴŘǳǎǘǊƛŀƭ ŎƻŀǝƴƎǎ ŀƴŘ ŘŜŎƻǊŀǝǾŜ Ǉŀƛƴǘǎ όн5оŘΣ т҈ 
ƻŦ ba±h/ ŜƳƛǎǎƛƻƴǎ ƛƴ нлноύ ŀƴŘ ǇǊƛƴǝƴƎ ƛƴƪǎ όн5оƘΣ ғм҈ ƻŦ ba±h/ ŜƳƛǎǎƛƻƴǎ ƛƴ нлноύ Ƙŀǎ ŘŜŎƭƛƴŜŘ 
ƻǾŜǊ ǝƳŜΣ ŘǊƛǾŜƴ ōȅ ǊŜƎǳƭŀǝƻƴǎ ŀƴŘ ǘƘƛǎΣ ŎƻƳōƛƴŜŘ ǿƛǘƘ ƛƴŎǊŜŀǎƛƴƎ ŀōŀǘŜƳŜƴǘ ƻŦ ba±h/ ŜƳƛǎǎƛƻƴǎ 
ŦǊƻƳ ƛƴŘǳǎǘǊƛŀƭ ǇǊƻŎŜǎǎŜǎΣ Ƙŀǎ ƭŜŘ ǘƻ ŀ ŘƻǿƴǿŀǊŘ ǘǊŜƴŘ ƛƴ ŜƳƛǎǎƛƻƴǎΦ 9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘŜ ǳǎŜ ƻŦ 
ǎƻƭǾŜƴǘǎ ŦƻǊ ŘŜƎǊŜŀǎƛƴƎ όн5оŜύ ŀƴŘ ŘǊȅ ŎƭŜŀƴƛƴƎ όн5оŦύ ƘŀǾŜ ŦŀƭƭŜƴ ŘǳŜ ǘƻ ǘŜŎƘƴƻƭƻƎƛŎŀƭ ƛƳǇǊƻǾŜƳŜƴǘǎ 
ƛƴ ŜǉǳƛǇƳŜƴǘ ǳǎŜŘ ǘƻ ŎŀǊǊȅ ƻǳǘ ǘƘŜ ŎƭŜŀƴƛƴƎΣ ŀƴŘ ǘƘŜ ǳǎŜ ƻŦ ƻƴŜ ǎƻƭǾŜƴǘ όмΣмΣмπǘǊƛŎƘƭƻǊƻŜǘƘŀƴŜύ Ƙŀǎ 
ōŜŜƴ ǇƘŀǎŜŘ ƻǳǘ ŀƭǘƻƎŜǘƘŜǊΣ ŀƴŘ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ŎƭŜŀƴƛƴƎ ǎƻƭǾŜƴǘǎ ǿŜǊŜ ғн҈ ƻŦ ¦Y ba±h/ ǘƻǘŀƭǎ ƛƴ 
нлноΦ ba±h/ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǎƻƭǾŜƴǘ ǳǎŜ ƛƴ ŎƻƴǎǳƳŜǊ ǇǊƻŘǳŎǘǎ ǎǳŎƘ ŀǎ !ŜǊƻǎƻƭǎΣ 5ŜǘŜǊƎŜƴǘǎ ŀƴŘ 
CǊŀƎǊŀƴŎŜǎ όн5оŀύΣ ƻƴ ǘƘŜ ƻǘƘŜǊ ƘŀƴŘΣ ŀǊŜ ŜǎǝƳŀǘŜŘ ǘƻ ƘŀǾŜ ƛƴŎǊŜŀǎŜŘ ǎƭƛƎƘǘƭȅΣ ƛƴ ƭƛƴŜ ǿƛǘƘ ƛƴŎǊŜŀǎƛƴƎ 
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ǇƻǇǳƭŀǝƻƴΣ ŀƴŘ ƴƻǿ ƳŀƪŜ ǳǇ ŀƭƳƻǎǘ ŀ ǉǳŀǊǘŜǊ ƻŦ ¦Y ba±h/ ŜƳƛǎǎƛƻƴǎΦ {ŜŎǘƻǊ н5оŀ ŀƭǎƻ ƛƴŎƭǳŘŜǎ 
ŜǎǝƳŀǘŜǎ ƻŦ ba±h/ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘŜ ǳǎŜ ƻŦ ƘŀƴŘ ǎŀƴƛǝǎŜǊΦ 9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ ΨƻǘƘŜǊ ǎƻƭǾŜƴǘ ǳǎŜΩ 
όн5оƛύ ŎƻƴǘǊƛōǳǘŜŘ ŀǇǇǊƻȄƛƳŀǘŜƭȅ п҈ ƻŦ ǘƘŜ ¦Y ǘƻǘŀƭ ŦƻǊ ba±h/ǎ ƛƴ нлноΣ ŀƴŘ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘƛǎ 
ǎŜŎǘƻǊ ŀǊŜ ŜǎǝƳŀǘŜŘ ǘƻ ƘŀǾŜ ƛƴŎǊŜŀǎŜŘ ƛƴ ǊŜŎŜƴǘ ȅŜŀǊǎ ŘǳŜ ǘƻ ǎǘǊƻƴƎ ƎǊƻǿǘƘ ƛƴ ǘƘŜ ǳǎŜ ƻŦ ŀŘƘŜǎƛǾŜǎΣ 
ŀƭǘƘƻǳƎƘ ŜƳƛǎǎƛƻƴǎ ŀǊŜ ǎǝƭƭ ōŜƭƻǿ ǘƘŜƛǊ мффл ƭŜǾŜƭΦ {ƻƭǾŜƴǘ ǳǎŜ ƛƴ ŎƘŜƳƛŎŀƭ ǇǊƻŘǳŎǘǎ όн5оƎύ 
ŎƻƴǘǊƛōǳǘŜŘ ŀǊƻǳƴŘ н҈ ƻŦ ǘƘŜ ¦Y ŜƳƛǎǎƛƻƴ ƻŦ ba±h/ǎ ƛƴ нлноΦ 

CƻƻŘ ŀƴŘ ŘǊƛƴƪ ǇǊƻŘǳŎǝƻƴ όнIнύ ƛǎ ŀ ƪŜȅ ǎƻǳǊŎŜ ŎŀǘŜƎƻǊȅ ŦƻǊ ba±h/ ŜƳƛǎǎƛƻƴǎΣ ŎƻƴǘǊƛōǳǝƴƎ мс҈ ƻŦ 
¦Y ŜƳƛǎǎƛƻƴǎ ƛƴ нлноΦ ¢ƘŜ ƭŀǊƎŜǎǘ ǎƻǳǊŎŜ ƛǎ ǿƘƛǎƪȅ ƳŀǘǳǊŀǝƻƴΣ ǿƘƛŎƘ ŀŎŎƻǳƴǘǎ ŦƻǊ ŀƭƳƻǎǘ ǘǿƻπǘƘƛǊŘǎ 
ƻŦ ǘƘŜ ŦƻƻŘ ŀƴŘ ŘǊƛƴƪ ǎŜŎǘƻǊ ŜƳƛǎǎƛƻƴǎΦ ¢ƘŜ ŜƳƛǎǎƛƻƴ ǘǊŜƴŘǎ ǿƛǘƘ ǝƳŜ ŀǊŜ ǇǊƛƳŀǊƛƭȅ ŘǊƛǾŜƴ ōȅ 
ǇǊƻŘǳŎǝƻƴ ƛƴ нIнΣ ǿƛǘƘ ƭŀǊƎŜ ƎǊƻǿǘƘ ƛƴ {ŎƻǘŎƘ ǿƘƛǎƪȅ ǇǊƻŘǳŎǝƻƴΣ ŀƴŘ ǎƭƻǿŜǊ ƎǊƻǿǘƘ ƻǊ ŘŜŎǊŜŀǎƛƴƎ 
ǇǊƻŘǳŎǝƻƴ ŦƻǊ Ƴŀƴȅ ƻǘƘŜǊ ŦƻƻŘǎ ŀƴŘ ōŜǾŜǊŀƎŜǎΦ 

CǳǊǘƘŜǊ ŘŜǘŀƛƭ ƻƴ ǘƘŜ ŜǎǝƳŀǝƻƴ ƻŦ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘƛǎ ǎƻǳǊŎŜ ǎŜŎǘƻǊ ŀǊŜ ƛƴŎƭǳŘŜŘ ƛƴ /ƘŀǇǘŜǊ пΦ 

2.3.7. Agriculture (NFR 3) 

¢ƘŜ ŀƎǊƛŎǳƭǘǳǊŜ ǎŜŎǘƻǊ ƛǎ ŀ ƪŜȅ ǎƻǳǊŎŜ ŦƻǊ bIоΣ ba±h/ǎΣ taмлΣ ¢{tΣ ŀƴŘ I/.Φ ¢ŀōƭŜ нπнн ǎƘƻǿǎ ƪŜȅ 
ǎƻǳǊŎŜǎ ŀƴŘ ǘƘŜ ǘǊŜƴŘǎ ƛƴ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘŜǎŜ ǎƻǳǊŎŜǎΦ 

¢ŀōƭŜ нπнн !ƎǊƛŎǳƭǘǳǊŜΥ {ŜŎǘƻǊ ǎƘŀǊŜ ƻŦ ¦Y ŜƳƛǎǎƛƻƴǎ ǘƻǘŀƭ ƛƴ нлно ŀƴŘ ¢ǊŜƴŘǎ ŦǊƻƳ мффл ǘƻ нлно 

tƻƭƭǳǘŀƴǘ bCw /ƻŘŜ 
҈ ƻŦ ǘƻǘŀƭ ŜƳƛǎǎƛƻƴǎ ƛƴ 
нлно ŦƻǊ ƎƛǾŜƴ Ǉƻƭƭǳǘŀƴǘ 

҈ ŎƘŀƴƎŜ ŦǊƻƳ мффл ǘƻ 
нлно 

!ƳƳƻƴƛŀ о.мŀ π aŀƴǳǊŜ 
ƳŀƴŀƎŜƳŜƴǘ π 5ŀƛǊȅ 

ŎŀǧƭŜ  

мо нр 

!ƳƳƻƴƛŀ о.мō π aŀƴǳǊŜ 
ƳŀƴŀƎŜƳŜƴǘ π bƻƴπŘŀƛǊȅ 

ŎŀǧƭŜ  

мо πмм 

!ƳƳƻƴƛŀ о5ŀм π LƴƻǊƎŀƴƛŎ bπ
ŦŜǊǝƭƛȊŜǊǎ όƛƴŎƭǳŘŜǎ ŀƭǎƻ 
ǳǊŜŀ ŀǇǇƭƛŎŀǝƻƴύ  

мр πнм 

!ƳƳƻƴƛŀ о5ŀнŀ π !ƴƛƳŀƭ ƳŀƴǳǊŜ 
ŀǇǇƭƛŜŘ ǘƻ ǎƻƛƭǎ  

нм πну 

!ƳƳƻƴƛŀ о5ŀнŎ π hǘƘŜǊ ƻǊƎŀƴƛŎ 
ŦŜǊǝƭƛǎŜǊǎ ŀǇǇƭƛŜŘ ǘƻ ǎƻƛƭǎ  
όƛƴŎƭǳŘƛƴƎ ŎƻƳǇƻǎǘύ  

у b!37 

!ƳƳƻƴƛŀ о5ŀо π ¦ǊƛƴŜ ŀƴŘ ŘǳƴƎ 
ŘŜǇƻǎƛǘŜŘ ōȅ ƎǊŀȊƛƴƎ 

ŀƴƛƳŀƭǎ  

т πнм 

bƻƴ aŜǘƘŀƴŜ ±h/ о.мŀ π aŀƴǳǊŜ 
ƳŀƴŀƎŜƳŜƴǘ π 5ŀƛǊȅ 

ŎŀǧƭŜ  

п мт 

bƻƴ aŜǘƘŀƴŜ ±h/ о.мō π aŀƴǳǊŜ 
ƳŀƴŀƎŜƳŜƴǘ π bƻƴπŘŀƛǊȅ 

ŎŀǧƭŜ  

п πмо 

bƻƴ aŜǘƘŀƴŜ ±h/ о5ŀнŀ π !ƴƛƳŀƭ ƳŀƴǳǊŜ 
ŀǇǇƭƛŜŘ ǘƻ ǎƻƛƭǎ  

с оп 

 
37 NA represents where we do not have emissions from this source in the baseline year  
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tƻƭƭǳǘŀƴǘ bCw /ƻŘŜ 
҈ ƻŦ ǘƻǘŀƭ ŜƳƛǎǎƛƻƴǎ ƛƴ 
нлно ŦƻǊ ƎƛǾŜƴ Ǉƻƭƭǳǘŀƴǘ 

҈ ŎƘŀƴƎŜ ŦǊƻƳ мффл ǘƻ 
нлно 

taмл όtŀǊǝŎǳƭŀǘŜ aŀǧŜǊ 
ғ млҡƳύ 

о.пƎƛƛ π aŀƴǳǊŜ 
ƳŀƴŀƎŜƳŜƴǘ π .ǊƻƛƭŜǊǎ  

н рт 

taмл όtŀǊǝŎǳƭŀǘŜ aŀǧŜǊ 
ғ млҡƳύ 

о.пƎƛǾ π aŀƴǳǊŜ 
ƳŀƴŀƎŜƳŜƴǘ π hǘƘŜǊ 

ǇƻǳƭǘǊȅ  

н рн 

taмл όtŀǊǝŎǳƭŀǘŜ aŀǧŜǊ 
ғ млҡƳύ 

о5Ŏ π CŀǊƳπƭŜǾŜƭ 
ŀƎǊƛŎǳƭǘǳǊŀƭ ƻǇŜǊŀǝƻƴǎ 
ƛƴŎƭǳŘƛƴƎ ǎǘƻǊŀƎŜΣ 

ƘŀƴŘƭƛƴƎ ŀƴŘ ǘǊŀƴǎǇƻǊǘ ƻŦ 
ŀƎǊƛŎǳƭǘǳǊŀƭ ǇǊƻŘǳŎǘǎ  

с πф 

taнΦр όtŀǊǝŎǳƭŀǘŜ aŀǧŜǊ 
ғ нΦрҡƳύ 

о.мō π aŀƴǳǊŜ 
ƳŀƴŀƎŜƳŜƴǘ π bƻƴπŘŀƛǊȅ 

ŎŀǧƭŜ  

м πнл 

¢ƻǘŀƭ tŀǊǝŎǳƭŀǘŜǎ о.пƎƛ π aŀƴǳǊŜ 
ƳŀƴŀƎŜƳŜƴǘ π [ŀȅƛƴƎ 

ƘŜƴǎ  

о πп 

¢ƻǘŀƭ tŀǊǝŎǳƭŀǘŜǎ о.пƎƛǾ π aŀƴǳǊŜ 
ƳŀƴŀƎŜƳŜƴǘ π hǘƘŜǊ 

ǇƻǳƭǘǊȅ  

о ол 

¢ƻǘŀƭ tŀǊǝŎǳƭŀǘŜǎ о5Ŏ π CŀǊƳπƭŜǾŜƭ 
ŀƎǊƛŎǳƭǘǳǊŀƭ ƻǇŜǊŀǝƻƴǎ 
ƛƴŎƭǳŘƛƴƎ ǎǘƻǊŀƎŜΣ 

ƘŀƴŘƭƛƴƎ ŀƴŘ ǘǊŀƴǎǇƻǊǘ ƻŦ 
ŀƎǊƛŎǳƭǘǳǊŀƭ ǇǊƻŘǳŎǘǎ  

о πф 

!ƎǊƛŎǳƭǘǳǊŀƭ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ƭƛǾŜǎǘƻŎƪ ŀƴŘ ǘƘŜƛǊ ǿŀǎǘŜǎ όbCw о.ύ ŀƴŘ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ŀƎǊƛŎǳƭǘǳǊŀƭ ǎƻƛƭǎ 
ŘǳŜ ǘƻ ǳǎŜ ƻŦ ŎƘŜƳƛŎŀƭπ ŀƴŘ ƳŀƴǳǊŜπŦŜǊǝƭƛǎŜǊǎ ŀƴŘ ǎŜǿŀƎŜ ŀƴŘ ƻǘƘŜǊ ǎƭǳŘƎŜǎ όо5ύ ŀǊŜ ǘƘŜ ƳŀƧƻǊ 
ǎƻǳǊŎŜǎ ƻŦ bIо ŜƳƛǎǎƛƻƴǎΦ ¢ƘŜǎŜ ŜƳƛǎǎƛƻƴǎ ŘŜǊƛǾŜ Ƴŀƛƴƭȅ ŦǊƻƳ ǘƘŜ ŘŜŎƻƳǇƻǎƛǝƻƴ ƻŦ ǳǊŜŀ ƛƴ ŀƴƛƳŀƭ 
ǿŀǎǘŜǎ ŀƴŘ ǳǊƛŎ ŀŎƛŘ ƛƴ ǇƻǳƭǘǊȅ ǿŀǎǘŜǎΣ ŀƴŘ ǘƘŜ ŘŜŎƻƳǇƻǎƛǝƻƴ ƻŦ ŀƳƳƻƴƛǳƳ ŀƴŘ ǳǊŜŀπōŀǎŜŘ 
ŦŜǊǝƭƛǎŜǊǎΦ 9Ƴƛǎǎƛƻƴǎ ƻŦ bIо ŦǊƻƳ ŀƎǊƛŎǳƭǘǳǊŀƭ ƭƛǾŜǎǘƻŎƪ ǿŜǊŜ ǊŜƭŀǝǾŜƭȅ ǎǘŜŀŘȅ ǇǊƛƻǊ ǘƻ мфффΦ !ƊŜǊ ǘƘŀǘΣ 
ŜƳƛǎǎƛƻƴǎ ŘŜŎǊŜŀǎŜŘ ǿƛǘƘ ǝƳŜ ǘƻ нлмнΣ ōŜŦƻǊŜ ƛƴŎǊŜŀǎƛƴƎ ǎƭƛƎƘǘƭȅ ŀƎŀƛƴΦ ¢ƘŜǎŜ ǘǊŜƴŘǎ ǿŜǊŜ ŘǊƛǾŜƴ 
ǇǊŜŘƻƳƛƴŀƴǘƭȅ ōȅ ǘǊŜƴŘǎ ƛƴ ŀƴƛƳŀƭ ƴǳƳōŜǊǎΣ ƛƴ ǇŀǊǝŎǳƭŀǊΣ ŘŜŎǊŜŀǎŜǎ ƛƴ ōŜŜŦ ŎŀǧƭŜΣ ǇƛƎǎ ŀƴŘ ǘǳǊƪŜȅǎΦ 
9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ ǳǎŜ ƻŦ ŎƘŜƳƛŎŀƭ ŦŜǊǝƭƛǎŜǊ όbCw о5ŀмύ Ƴƻǎǘƭȅ ŦŜƭƭ ōŜǘǿŜŜƴ мффл ŀƴŘ нллмΣ ōŜŦƻǊŜ 
ƅǳŎǘǳŀǝƴƎ ƻǾŜǊ ǘƘŜ ŦƻƭƭƻǿƛƴƎ мн ȅŜŀǊǎ ŀƴŘ ǘƘŜƴ ƛƴŎǊŜŀǎŜŘ ōȅ ŀ ǘƘƛǊŘ ōŜǘǿŜŜƴ нлмо ŀƴŘ нлмсΣ ŘǳŜ ǘƻ 
ƛƴŎǊŜŀǎŜŘ ǳǎŜ ƻŦ ǳǊŜŀπōŀǎŜŘ ŦŜǊǝƭƛǎŜǊǎΦ hǘƘŜǊ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ŀƎǊƛŎǳƭǘǳǊŀƭ ǎƻƛƭǎ ŘŜŎǊŜŀǎŜŘ ƛƴ ǘƘŜ ŜŀǊƭƛŜǊ 
ǇŀǊǘ ƻŦ ǘƘŜ ǝƳŜ ǎŜǊƛŜǎ ŀǎ ƴǳƳōŜǊǎ ƻŦ ǎƻƳŜ ŎƭŀǎǎŜǎ ƻŦ ŀƴƛƳŀƭǎ ŘŜŎǊŜŀǎŜŘΣ ōǳǘ ŜƳƛǎǎƛƻƴǎ ƘŀǾŜ ƛƴŎǊŜŀǎŜŘ 
ƛƴ ǊŜŎŜƴǘ ȅŜŀǊǎ ŘǳŜ ǘƻ ƛƴŎǊŜŀǎŜŘ ǳǎŜ ƻŦ ŘƛƎŜǎǘŀǘŜ ŦǊƻƳ ŀƴŀŜǊƻōƛŎ ŘƛƎŜǎǝƻƴ ƻŦ ƴƻƴπŀƎǊƛŎǳƭǘǳǊŀƭ ŀƴŘ 
ǎŜǿŀƎŜ ǎƭǳŘƎŜǎΦ 

9Ƴƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ŦƻǊ ba±h/ǎ ŀǊŜ ŎŀƭŎǳƭŀǘŜŘ ǳǎƛƴƎ ¢ƛŜǊ н ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎΣ taмлΣ ŀƴŘ ¢{t ŀǊŜ 
ŎŀƭŎǳƭŀǘŜŘ ǳǎƛƴƎ ǎƛƳǇƭŜ ό¢ƛŜǊ мύ ŀǇǇǊƻŀŎƘŜǎΣ Ƴƻǎǘƭȅ ŀǎǎǳƳƛƴƎ ǘƘŜ ǎŀƳŜ ŜƳƛǎǎƛƻƴ ǇŜǊ ŀƴƛƳŀƭ ŀŎǊƻǎǎ ǘƘŜ 
ǝƳŜ ǎŜǊƛŜǎΦ ¢ǊŜƴŘǎ ƛƴ ŜƳƛǎǎƛƻƴǎ ǘƘŜǊŜŦƻǊŜ ƭŀǊƎŜƭȅ ǊŜƅŜŎǘ ǘƘŜ ŎƘŀƴƎŜǎ ƛƴ ƭƛǾŜǎǘƻŎƪ ƴǳƳōŜǊǎΣ ǿƘƛŎƘ ƘŀǾŜ 
ƎŜƴŜǊŀƭƭȅ ōŜŜƴ ŘƻǿƴǿŀǊŘ ŦƻǊ Ƴƻǎǘ ŀƴƛƳŀƭ ǘȅǇŜǎΦ  

9Ƴƛǎǎƛƻƴǎ ƻŦ bIо ŦǊƻƳ о5ŀнŎ ƘŀǾŜ ƛƴŎǊŜŀǎŜŘ ƎǊŜŀǘƭȅΣ ŦǊƻƳ ȊŜǊƻ ƛƴ мффлΣ ǘƻ ǊŜǇǊŜǎŜƴǝƴƎ у҈ ƻŦ ¦Y 
ŜƳƛǎǎƛƻƴǎ ƛƴ нлноΦ ¢Ƙƛǎ ƛǎ ōŜŎŀǳǎŜ ŀƴŀŜǊƻōƛŎ ŘƛƎŜǎǝƻƴ Ƙŀǎ ōŜŎƻƳŜ ƳƻǊŜ ǇǊŜǾŀƭŜƴǘ ŀƴŘ ǘƘŜ ƴǳƳōŜǊ ƻŦ 
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ŘƛƎŜǎǘƻǊǎ ƛƴ ǘƘŜ ¦Y ƘŀǾŜ ƛƴŎǊŜŀǎŜŘ ǿƛǘƘ ссл ŦŀŎƛƭƛǝŜǎ ƛƴ ƻǇŜǊŀǝƻƴ ƛƴ нлнн38Σ ŀǎ ŀ ǊŜǎǳƭǘΣ ŀ ƎǊŜŀǘŜǊ 
ǉǳŀƴǝǘȅ ƻŦ ŘƛƎŜǎǘŀǘŜ ƛǎ ǎǇǊŜŀŘ ƻƴ ŀƎǊƛŎǳƭǘǳǊŀƭ ƭŀƴŘΦ  

CǳǊǘƘŜǊ ŘŜǘŀƛƭ ƻƴ ǘƘŜ ŜǎǝƳŀǝƻƴ ƻŦ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘƛǎ ǎƻǳǊŎŜ ǎŜŎǘƻǊ ŀǊŜ ƛƴŎƭǳŘŜŘ ƛƴ /ƘŀǇǘŜǊ рΦ 

2.3.8. Waste (NFR 5) 

9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘŜ ǿŀǎǘŜ ǎŜŎǘƻǊ ƘŀǾŜ ŀ ƴŜƎƭƛƎƛōƭŜ ŜũŜŎǘ ƻƴ ƻǾŜǊŀƭƭ ¦Y ŜƳƛǎǎƛƻƴǎ ŦƻǊ Ƴƻǎǘ ǇƻƭƭǳǘŀƴǘǎΦ 
²ŀǎǘŜ ƛǎΣ ƘƻǿŜǾŜǊΣ ŀ ƪŜȅ ǎƻǳǊŎŜ ŦƻǊ IƎΣ t/55κt/5CΣ taнΦрΣ ŀƴŘ taмлΦ ¢ŀōƭŜ нπно ǎƘƻǿǎ ƪŜȅ ǎƻǳǊŎŜǎ 
ŀƴŘ ǘƘŜ ǘǊŜƴŘǎ ƛƴ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘŜ ǿŀǎǘŜ ǎŜŎǘƻǊΦ 

¢ŀōƭŜ нπно ²ŀǎǘŜΥ {ŜŎǘƻǊ ǎƘŀǊŜ ƻŦ ¦Y ŜƳƛǎǎƛƻƴǎ ǘƻǘŀƭ ƛƴ нлно ŀƴŘ ¢ǊŜƴŘǎ ŦǊƻƳ мффл ǘƻ нлно 

tƻƭƭǳǘŀƴǘ bCw /ƻŘŜ 
҈ ƻŦ ǘƻǘŀƭ ŜƳƛǎǎƛƻƴǎ ƛƴ 
нлно ŦƻǊ ƎƛǾŜƴ Ǉƻƭƭǳǘŀƴǘ 

҈ ŎƘŀƴƎŜ ŦǊƻƳ мффл ǘƻ 
нлно 

!ǊǎŜƴƛŎ р/н π hǇŜƴ ōǳǊƴƛƴƎ ƻŦ 
ǿŀǎǘŜ  

ср л 

.ŜƴȊƻώƪϐƅǳƻǊŀƴǘƘŜƴŜ р/н π hǇŜƴ ōǳǊƴƛƴƎ ƻŦ 
ǿŀǎǘŜ  

п πуф 

.ƭŀŎƪ /ŀǊōƻƴ р/н π hǇŜƴ ōǳǊƴƛƴƎ ƻŦ 
ǿŀǎǘŜ  

мм πмр 

.ƭŀŎƪ /ŀǊōƻƴ р9 π hǘƘŜǊ ǿŀǎǘŜ όǇƭŜŀǎŜ 
ǎǇŜŎƛŦȅ ƛƴ LLwύ  

т πпл 

/ƘǊƻƳƛǳƳ р/н π hǇŜƴ ōǳǊƴƛƴƎ ƻŦ 
ǿŀǎǘŜ  

мт л 

5ƛƻȄƛƴǎ όt/55κCύ р/н π hǇŜƴ ōǳǊƴƛƴƎ ƻŦ 
ǿŀǎǘŜ  

му πтр 

5ƛƻȄƛƴǎ όt/55κCύ р9 π hǘƘŜǊ ǿŀǎǘŜ όǇƭŜŀǎŜ 
ǎǇŜŎƛŦȅ ƛƴ LLwύ  

нм πсу 

aŜǊŎǳǊȅ р! π .ƛƻƭƻƎƛŎŀƭ ǘǊŜŀǘƳŜƴǘ 
ƻŦ ǿŀǎǘŜ π {ƻƭƛŘ ǿŀǎǘŜ 
ŘƛǎǇƻǎŀƭ ƻƴ ƭŀƴŘ 

мл πпу 

aŜǊŎǳǊȅ р/мōǾ π /ǊŜƳŀǝƻƴ  мм πну 

taмл όtŀǊǝŎǳƭŀǘŜ aŀǧŜǊ 
ғ млҡƳύ 

р/н π hǇŜƴ ōǳǊƴƛƴƎ ƻŦ 
ǿŀǎǘŜ  

р мт 

taмл όtŀǊǝŎǳƭŀǘŜ aŀǧŜǊ 
ғ млҡƳύ 

р9 π hǘƘŜǊ ǿŀǎǘŜ όǇƭŜŀǎŜ 
ǎǇŜŎƛŦȅ ƛƴ LLwύ  

н πпл 

taнΦр όtŀǊǝŎǳƭŀǘŜ aŀǧŜǊ 
ғ нΦрҡƳύ 

р/н π hǇŜƴ ōǳǊƴƛƴƎ ƻŦ 
ǿŀǎǘŜ  

мл му 

taнΦр όtŀǊǝŎǳƭŀǘŜ aŀǧŜǊ 
ғ нΦрҡƳύ 

р9 π hǘƘŜǊ ǿŀǎǘŜ όǇƭŜŀǎŜ 
ǎǇŜŎƛŦȅ ƛƴ LLwύ  

о πпл 

tƻƭȅŎƘƭƻǊƛƴŀǘŜŘ ōƛǇƘŜƴȅƭǎ р/н π hǇŜƴ ōǳǊƴƛƴƎ ƻŦ 
ǿŀǎǘŜ  

мт πсу 

¢ƻǘŀƭ tŀǊǝŎǳƭŀǘŜǎ р/н π hǇŜƴ ōǳǊƴƛƴƎ ƻŦ 
ǿŀǎǘŜ  

о мт 

 
38 https://www.nnfcc.co.uk/press-release-ad-report-2022 
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9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ ŎǊŜƳŀǝƻƴǎ όр/мōǾύ ŀǊŜ ŀ ƪŜȅ ǎŜŎǘƻǊ ŦƻǊ IƎ όŀǎ aŜǊŎǳǊȅ ƛǎ ǳǎŜŘ ƛƴ ŘŜƴǘŀƭ ŀƳŀƭƎŀƳǎύΣ 
ŀƴŘ ǘƘŜ ŀƴƴǳŀƭ ƴǳƳōŜǊ ƻŦ ŎǊŜƳŀǝƻƴǎ Ƙŀǎ ƛƴŎǊŜŀǎŜŘ ǎƭƛƎƘǘƭȅ ǎƛƴŎŜ мффлΦ ¢ƘŜ IƎ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊ 
ŎƘŀƴƎŜǎ ŦǊƻƳ ȅŜŀǊ ǘƻ ȅŜŀǊΣ ǊŜƅŜŎǝƴƎ ŎƘŀƴƎŜǎ ƛƴ ŘŜƴǘŀƭ ƘŜŀƭǘƘ ƻǾŜǊ ǘƘŜ ȅŜŀǊǎΣ ŀƴŘ ŀōŀǘŜƳŜƴǘ ŀǘ 
ŎǊŜƳŀǘƻǊƛŀΦ 

9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ ǎƻƭƛŘ ǿŀǎǘŜ ŘƛǎǇƻǎŀƭ ƻƴ ƭŀƴŘ όр!ύ ŀǊŜ ŀ ƪŜȅ ǎƻǳǊŎŜ ŦƻǊ IƎΦ {ƛƴŎŜ мффл ǘƘŜǊŜ Ƙŀǎ ōŜŜƴ ŀ 
ǊŜŘǳŎǝƻƴ ƛƴ ǘƘŜ ƳŜǊŎǳǊȅ ŎƻƴǘŜƴǘ ƻŦ ŘŜǾƛŎŜǎ ǎǳŎƘ ŀǎ ōŀǧŜǊƛŜǎ ŀƴŘ ŜƭŜŎǘǊƛŎŀƭ ŜǉǳƛǇƳŜƴǘ ǘƘŀǘ ŀǊŜ 
ŘƛǎǇƻǎŜŘ ƻŦ ŀǘ ƭŀƴŘŬƭƭΦ 

{ƳŀƭƭπǎŎŀƭŜ ōǳǊƴƛƴƎ ƻŦ ǿŀǎǘŜ όр/нύ ƛǎ ŀ ƪŜȅ ǎƻǳǊŎŜ ŦƻǊ ǇŀǊǝŎǳƭŀǘŜ ƳŀǧŜǊ ŀƴŘ t/55κt/5CΣ ǘƘŜ Ƴŀƛƴ 
ǎƻǳǊŎŜ ƻŦ ta ŜƳƛǎǎƛƻƴǎ ƛƴ р/н ƛǎ ŦǊƻƳ ǘƘŜ ōǳǊƴƛƴƎ ƻŦ ǊŜǎƛŘŜƴǝŀƭ ǿŀǎǘŜΣ ƛƴ ǇŀǊǝŎǳƭŀǊ ǾŜƎŜǘŀǝƻƴ ŀƴŘ 
ǿŜǘ ǿƻƻŘ ƻǳǘŘƻƻǊǎ ōŀǎŜŘ ƻƴ ŜǾƛŘŜƴŎŜ ŦǊƻƳ 5ŜŦǊŀΩǎ 5ƻƳŜǎǝŎ .ǳǊƴƛƴƎ {ǳǊǾŜȅǎ ό5ŜŦǊŀΣ нлнлΤ 5ŜŦǊŀΣ 
нлнрύΦ ¢ƘŜ ŀŎǝǾƛǘȅ ŘŜǘŜǊƳƛƴŜŘ ŦǊƻƳ ǘƘŜǎŜ ǎǳǊǾŜȅǎ Ƙŀǎ ōŜŜƴ ŜǎǝƳŀǘŜŘ ǘƻ ǾŀǊȅ ƛƴ ƭƛƴŜ ǿƛǘƘ ǘƘŜ ƴǳƳōŜǊ 
ƻŦ ƘƻǳǎŜƘƻƭŘǎ ǿƘƛŎƘ ŀǊŜ ŎŀǇŀōƭŜ ƻŦ ōǳǊƴƛƴƎ ƻǳǘŘƻƻǊǎ όƛΦŜΦ ƘŀǾŜ ŀ ƎŀǊŘŜƴύΦ  

tǊŜǾƛƻǳǎƭȅΣ ǘƘŜǊŜ ǿŀǎ ŀ ƴƻǘŀōƭŜ ƭŀŎƪ ƻŦ Řŀǘŀ ŀǾŀƛƭŀōƭŜ ƻƴ ƻǳǘŘƻƻǊ ǊŜǎƛŘŜƴǝŀƭ ōǳǊƴƛƴƎ ōŜƘŀǾƛƻǳǊǎ ŀƴŘ 
ƻƴ ǘȅǇŜ ŀƴŘ ǉǳŀƴǝǘȅ ƻŦ ƳŀǘŜǊƛŀƭ ōǳǊƴǘ ƻǾŜǊ ǝƳŜΣ ŀƴŘ ŀǎ ǎǳŎƘΣ ǘƘŜ ƴǳƳōŜǊ ƻŦ ŬǊŜǎ ǇŜǊ ƘƻǳǎŜƘƻƭŘ 
ǊŜƳŀƛƴŜŘ ǎǘŀǝŎ ƻǾŜǊ ǝƳŜΦ Lƴ ǘƘŜ нлнр ǎǳōƳƛǎǎƛƻƴΣ ŀƴ ƛƳǇǊƻǾŜƳŜƴǘ Ƙŀǎ ōŜŜƴ ƛƴŎƻǊǇƻǊŀǘŜŘ ǘƻ ǳǎŜ 
ǳǇŘŀǘŜŘ Řŀǘŀ ƻƴ ǘƘŜ ōǳǊƴƛƴƎ ōŜƘŀǾƛƻǳǊǎ ƛƴ ǘƘŜ ƻǳǘŘƻƻǊ ŘƻƳŜǎǝŎ ǎŜǩƴƎΦ  

CǳǊǘƘŜǊ ŘŜǘŀƛƭ ƻƴ ǘƘŜ ŜǎǝƳŀǝƻƴ ƻŦ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘƛǎ ǎƻǳǊŎŜ ǎŜŎǘƻǊ ŀǊŜ ƛƴŎƭǳŘŜŘ ǳƴŘŜǊ /ƘŀǇǘŜǊ сΦ  

2.3.9. Other (NFR 6) 

¢ƘŜ ŎŀǘŜƎƻǊȅ hǘƘŜǊ όbCw сύ ƛǎ ƴƻǘ ŀ ƪŜȅ ŎŀǘŜƎƻǊȅ ƛƴ ǘƘŜ ¦YΣ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘƛǎ ǎŜŎǘƻǊ ƻƴƭȅ ŀŎŎƻǳƴǘ 

ŦƻǊ ŀ ǎƳŀƭƭ ŦǊŀŎǝƻƴ ƻŦ ǘƘŜ ƴŀǝƻƴŀƭ ŜƳƛǎǎƛƻƴǎΦ IƻǿŜǾŜǊΣ ƛǘ ƛǎ ŀ ƪŜȅ ǎƻǳǊŎŜ ƻŦ bIо ǎŜŜ ¢ŀōƭŜ нπнпΦ 

¢ŀōƭŜ нπнп hǘƘŜǊΥ {ŜŎǘƻǊ ǎƘŀǊŜ ƻŦ ¦Y ŜƳƛǎǎƛƻƴǎ ǘƻǘŀƭ ƛƴ нлно ŀƴŘ ¢ǊŜƴŘǎ ŦǊƻƳ мффл ǘƻ нлно 

tƻƭƭǳǘŀƴǘ bCw /ƻŘŜ 
҈ ƻŦ ǘƻǘŀƭ ŜƳƛǎǎƛƻƴǎ ƛƴ 
нлно ŦƻǊ ƎƛǾŜƴ Ǉƻƭƭǳǘŀƴǘ 

҈ ŎƘŀƴƎŜ ŦǊƻƳ мффл ǘƻ 
нлно 

bIо 

с! π hǘƘŜǊ όƛƴŎƭǳŘŜŘ ƛƴ 
ƴŀǝƻƴŀƭ ǘƻǘŀƭ ŦƻǊ ŜƴǝǊŜ 
ǘŜǊǊƛǘƻǊȅύ όǇƭŜŀǎŜ ǎǇŜŎƛŦȅ 

ƛƴ LLwύ 

т Ҍпр 

bIо ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ с! hǘƘŜǊ ƘŀǾŜ ƛƴŎǊŜŀǎŜŘ ōȅ ŀǊƻǳƴŘ пр҈ ōŜǘǿŜŜƴ мффл ŀƴŘ нлноΦ ¢Ƙƛǎ ƛǎ ŘǳŜ ǘƻ 
ŀƴ ƛƴŎǊŜŀǎŜ ƛƴ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ŘƻƳŜǎǝŎ ǇŜǘǎ όŜǎǝƳŀǘŜǎ ŀǊŜ ƳŀŘŜ ŦƻǊ ŎŀǘǎΣ ŘƻƎǎ ŀƴŘ ŘƻƳŜǎǝŎ 
ŎƘƛŎƪŜƴǎύ ǊŜƅŜŎǝƴƎ ŀ ƭŀǊƎŜ ƛƴŎǊŜŀǎŜ ƛƴ ǇŜǘ ƻǿƴŜǊǎƘƛǇ ŦǊƻƳ нлмф ƻƴǿŀǊŘǎΣ ǎŜŜ ŎƘŀǇǘŜǊ тΦ 

CǳǊǘƘŜǊ ŘŜǘŀƛƭ ƛƴ ǘƘŜ ŜǎǝƳŀǝƻƴ ƻŦ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘƛǎ ǎƻǳǊŎŜ ǎŜŎǘƻǊ ŀǊŜ ƛƴŎƭǳŘŜŘ ƛƴ /ƘŀǇǘŜǊ тΦ
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3. NFR 1: Energy 

3.1. NFR 1A1: Combustion in the Energy Industries 

¢ŀōƭŜ оπм aŀǇǇƛƴƎ ƻŦ bCw {ƻǳǊŎŜ /ŀǘŜƎƻǊƛŜǎ ǘƻ b!9L {ƻǳǊŎŜ /ŀǘŜƎƻǊƛŜǎΥ /ƻƳōǳǎǝƻƴ ƛƴ ǘƘŜ 9ƴŜǊƎȅ 
LƴŘǳǎǘǊƛŜǎ 

¢ŀōƭŜ оπн {ǳƳƳŀǊȅ ƻŦ 9Ƴƛǎǎƛƻƴ 9ǎǝƳŀǝƻƴ aŜǘƘƻŘǎ ŦƻǊ b!9L {ƻǳǊŎŜ /ŀǘŜƎƻǊƛŜǎ ƛƴ bCw /ŀǘŜƎƻǊȅ м!м 

NAEI Source 

Category 
Method Activity Data Emission Factors 

Power stations UK model 

UK energy statistics, 
ETS, operators, 

Environment Agency 
Waste Management 

Information 

Major fuels: Operator reported 
emissions data for PRTR. 

Minor fuels: default factors (US EPA, 
EMEP/EEA, UK-specific research) 

Refineries AD x EF 
UK energy statistics, 

ETS 

Operator reported emissions data for 
PRTR, Fuels Industry UK; default 
factors (US EPA, EMEP/EEA, UK-

specific research) 

 
39 All use of MSW, landfill gas, and sewage gas to generate electricity and heat is reported in 1A1a 
40 Activity and emissions reported in the UK inventory for the downstream gas sector includes the gas use at compressors operating the UK 
gas distribution network. Data are not available specific to the pipeline gas compressors; only aggregate downstream gas industry data are 
available. Hence all emissions are reported within the 1A1c NFR category, rather than any emissions allocated to 1A3e Pipeline Compressors. 

bCw /ŀǘŜƎƻǊȅ tƻƭƭǳǘŀƴǘ ŎƻǾŜǊŀƎŜ b!9L {ƻǳǊŎŜ ŎŀǘŜƎƻǊȅ 

м!мŀ tǳōƭƛŎ 9ƭŜŎǘǊƛŎƛǘȅ 
ŀƴŘ IŜŀǘ tǊƻŘǳŎǝƻƴ 

!ƭƭ /[w¢!t Ǉƻƭƭǳǘŀƴǘǎ tƻǿŜǊ ǎǘŀǝƻƴǎ39  

м!мō tŜǘǊƻƭŜǳƳ ǊŜŬƴƛƴƎ 
!ƭƭ /[w¢!t Ǉƻƭƭǳǘŀƴǘǎ όŜȄŎŜǇǘ 

bIо ŀƴŘ t/.ǎύ 

wŜŬƴŜǊƛŜǎ π ŦǳŜƭ ŎƻƳōǳǎǝƻƴ όƛƴŎƭǳŘƛƴƎ 
ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǊŜƎŜƴŜǊŀǝƻƴ ƻŦ ƅǳƛŘƛǎŜŘ 

ŎŀǘŀƭȅǝŎ ŎǊŀŎƪŜǊǎΣ ōǳǊƴƛƴƎ ƻũ ǇŜǘǊƻƭŜǳƳ ŎƻƪŜ 
ǊŜǎƛŘǳŜǎύ 

м!мŎ aŀƴǳŦŀŎǘǳǊŜ ƻŦ 
{ƻƭƛŘ CǳŜƭǎ ŀƴŘ hǘƘŜǊ 
9ƴŜǊƎȅ LƴŘǳǎǘǊƛŜǎ 

!ƭƭ /[w¢!t Ǉƻƭƭǳǘŀƴǘǎ όŜȄŎŜǇǘ 

bIоύ 

/ƻƪŜ ǇǊƻŘǳŎǝƻƴ 

/ƻƭƭƛŜǊƛŜǎ π ŦǳŜƭ ŎƻƳōǳǎǝƻƴ 

Dŀǎ ǇǊƻŘǳŎǝƻƴ όŘƻǿƴǎǘǊŜŀƳ Ǝŀǎύ40 

¦ǇǎǘǊŜŀƳ Dŀǎ tǊƻŘǳŎǝƻƴ π ŦǳŜƭ ŎƻƳōǳǎǝƻƴ 

¦ǇǎǘǊŜŀƳ hƛƭ tǊƻŘǳŎǝƻƴ π ŦǳŜƭ ŎƻƳōǳǎǝƻƴ 

hƛƭ ǘŜǊƳƛƴŀƭΥ ŦǳŜƭ ŎƻƳōǳǎǝƻƴ 

Dŀǎ ǘŜǊƳƛƴŀƭΥ ŦǳŜƭ ŎƻƳōǳǎǝƻƴ 

bǳŎƭŜŀǊ ŦǳŜƭ ǇǊƻŘǳŎǝƻƴ 

{ƻƭƛŘ ǎƳƻƪŜƭŜǎǎ ŦǳŜƭ ǇǊƻŘǳŎǝƻƴ 

¢ƻǿƴ Ǝŀǎ ƳŀƴǳŦŀŎǘǳǊŜ 
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NAEI Source 

Category 
Method Activity Data Emission Factors 

Coke production UK model 
UK energy statistics, 

ETS, ISSB 

Major fuels: Operator reported 
emissions data for PRTR, Tata Steel, 

British Steel 
Minor fuels: default factors (US EPA, 

EMEP/EEA, UK-specific research) 

Collieries - fuel 
combustion 

AD x EF UK energy statistics 
Default factors (US EPA, EMEP/EEA, 

UK-specific research) 

Gas production 
(downstream gas) 

AD x EF 
UK energy statistics, 

ETS 
Default factors (US EPA, EMEP/EEA, 

UK-specific research) 

Upstream gas 
production 

UK model 
UK energy statistics, 

EEMS, ETS 

Annual reporting by operators for 
EEMS and PRTR, UKOOA / OGUK / 

OEUK41, other UK-specific research, 
US EPA, EMEP/EEA 

Upstream oil 
production 

UK model 
UK energy statistics, 

EEMS, ETS 

Annual reporting by operators for 
EEMS and PRTR, UKOOA / OGUK / 

OEUK, other UK-specific research, US 
EPA, EMEP/EEA 

Oil terminal: fuel 
combustion 

UK model 
UK energy statistics, 

EEMS, ETS 

Annual reporting by operators for 
EEMS and PRTR, UKOOA / OGUK / 

OEUK, other UK-specific research, US 
EPA, EMEP/EEA 

Gas terminal: fuel 
combustion 

UK model 
UK energy statistics, 

EEMS, ETS 

Annual reporting by operators for 
EEMS and PRTR, UKOOA / OGUK / 

OEUK, other UK-specific research, US 
EPA, EMEP/EEA 

Nuclear fuel production AD x EF UK energy statistics 
Default factors (US EPA, EMEP/EEA, 

UK-specific research) 

Solid smokeless fuel 
production 

AD x EF 
UK energy statistics, 

ETS 
Default factors (US EPA, EMEP/EEA, 

UK-specific research) 

Town gas manufacture AD x EF UK energy statistics 
Default factors (US EPA, EMEP/EEA, 

UK-specific research) 

3.1.1. Classification of Activities and Sources 

¢ƘŜ b!9L ǳǝƭƛǎŜǎ ƻŶŎƛŀƭ ¦Y ŜƴŜǊƎȅ ǎǘŀǝǎǝŎǎ ǇǳōƭƛǎƘŜŘ ŀƴƴǳŀƭƭȅ ƛƴ ǘƘŜ 5ƛƎŜǎǘ ƻŦ ¦Y 9ƴŜǊƎȅ {ǘŀǝǎǝŎǎ 
ό59{b½Σ нлнпŀύΣ ƘŜǊŜŀƊŜǊ ŀōōǊŜǾƛŀǘŜŘ ǘƻ 5¦Y9{Φ ¢ƘŜ ǎƻǳǊŎŜ ŎŀǘŜƎƻǊƛŜǎ ŀƴŘ ŦǳŜƭ ǘȅǇŜǎ ǳǎŜŘ ƛƴ ǘƘŜ 
b!9L ǘƘŜǊŜŦƻǊŜ ǊŜƅŜŎǘ ǘƘƻǎŜ ǳǎŜŘ ƛƴ 5¦Y9{Φ ¢ŀōƭŜ оπм ǊŜƭŀǘŜǎ ǘƘŜ ŘŜǘŀƛƭŜŘ b!9L ǎƻǳǊŎŜ ŎŀǘŜƎƻǊƛŜǎ ǘƻ 
ǘƘŜ ŜǉǳƛǾŀƭŜƴǘ bCw ǎƻǳǊŎŜ ŎŀǘŜƎƻǊƛŜǎΦ Lƴ Ƴƻǎǘ ŎŀǎŜǎΣ ƛǘ ƛǎ ǇƻǎǎƛōƭŜ ǘƻ ƻōǘŀƛƴ ŀ ǇǊŜŎƛǎŜ ƳŀǇǇƛƴƎ ƻŦ ŀƴ 
b!9L ǎƻǳǊŎŜ ŎŀǘŜƎƻǊȅ ǘƻ ŀ bCw ǎƻǳǊŎŜ ŎŀǘŜƎƻǊȅΤ ƘƻǿŜǾŜǊΣ ǘƘŜǊŜ ŀǊŜ ǎƻƳŜ ƛƴǎǘŀƴŎŜǎ ǿƘŜǊŜ ǘƘŜ ǎŎƻǇŜ 
ƻŦ b!9L ŀƴŘ bCw ŎŀǘŜƎƻǊƛŜǎ ŀǊŜ ŘƛũŜǊŜƴǘΣ ŀǎ ŘƛǎŎǳǎǎŜŘ ōŜƭƻǿΦ 9Ƴƛǎǎƛƻƴ ŜǎǝƳŀǝƻƴ ŎŀƭŎǳƭŀǝƻƴǎ ŀǊŜ 
ǇŜǊŦƻǊƳŜŘ ŦƻǊ ƛƴŘƛǾƛŘǳŀƭ b!9L ǎƻǳǊŎŜ ŎŀǘŜƎƻǊƛŜǎ ŀƴŘ ǘƘŜƴ ŀƎƎǊŜƎŀǘŜŘ ǘƻ ƳŀǘŎƘ ǘƘŜ bCw ǊŜǇƻǊǝƴƎ 
ǎȅǎǘŜƳ ŦƻǊ ǘƘŜ /[w¢!t ǎǳōƳƛǎǎƛƻƴΦ 

¢ŀōƭŜ оπо ƭƛǎǘǎ ǘƘŜ ŦǳŜƭǎ ǳǎŜŘ ƛƴ ǘƘŜ ƛƴǾŜƴǘƻǊȅΦ Lƴ ǘǿƻ ƛƴǎǘŀƴŎŜǎΣ ŦǳŜƭǎ ƭƛǎǘŜŘ ƛƴ 5¦Y9{ ŀǊŜ ŎƻƳōƛƴŜŘ ƛƴ 
ǘƘŜ b!9LΥ ǇǊƻǇŀƴŜ ŀƴŘ ōǳǘŀƴŜ ŀǊŜ ŎƻƳōƛƴŜŘ ŀǎ ΨƭƛǉǳŜŬŜŘ ǇŜǘǊƻƭŜǳƳ ƎŀǎΩ ό[tDύΣ ǿƘƛƭǎǘ ŜǘƘŀƴŜ ŀƴŘ 
ΨƻǘƘŜǊ ǇŜǘǊƻƭŜǳƳ ƎŀǎŜǎΩΣ ǿƘƛŎƘ ƛƴŎƭǳŘŜǎ ΨǊŜŬƴŜǊȅ ŦǳŜƭ ƎŀǎΩΣ ŀǊŜ ŎƻƳōƛƴŜŘ ŀǎ ǘƘŜ b!9L ŦǳŜƭ ΨƻǘƘŜǊ 
ǇŜǘǊƻƭŜǳƳ ƎŀǎŜǎΩ όhtDύΦ 

 
41 The trade association for the offshore oil and gas sector has been formerly known as the UK Offshore Operators Association (UKOOA) and 
Oil and Gas UK (OGUK). It is now Offshore Energies UK (OEUK). Several data references are from the UKOOA and OGUK eras, and hence 
these acronyms are retained here. 
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¢ŀōƭŜ оπо CǳŜƭ ǘȅǇŜǎ ǳǎŜŘ ƛƴ ǘƘŜ b!9L 

CǳŜƭ ǘȅǇŜ CǳŜƭ ƴŀƳŜ /ƻƳƳŜƴǘǎ 

/ǊǳŘŜπƻƛƭ 
ōŀǎŜŘ ŦǳŜƭǎ 

!Ǿƛŀǝƻƴ {ǇƛǊƛǘ 
!Ǿƛŀǝƻƴ ¢ǳǊōƛƴŜ CǳŜƭ ό!¢Cύ 

 
.ǳǊƴƛƴƎ hƛƭ 
CǳŜƭ hƛƭ 

Dŀǎ hƛƭκ 59w± 
[ƛǉǳŜŬŜŘ tŜǘǊƻƭŜǳƳ Dŀǎ ό[tDύ 

bŀǇƘǘƘŀ 

hǊƛƳǳƭǎƛƻƴá 
hǘƘŜǊ tŜǘǊƻƭŜǳƳ Dŀǎ όhtDύ 

 
 
 
 

tŜǘǊƻƭ 
tŜǘǊƻƭŜǳƳ /ƻƪŜ 

 
wŜŬƴŜǊȅ aƛǎŎŜƭƭŀƴŜƻǳǎ 
±ŀǇƻǊƛǎƛƴƎ ƻƛƭ 

LƴŎƭǳŘŜǎ ŦǳŜƭ ǘƘŀǘ ƛǎ ŎƻǊǊŜŎǘƭȅ ǘŜǊƳŜŘ ƧŜǘ ƎŀǎƻƭƛƴŜΦ 
 
 

!ƭǎƻ ƪƴƻǿƴ ŀǎ ƪŜǊƻǎŜƴŜΦ 
 
 

5¦Y9{ ǳǎŜǎ ǘƘŜ ǘŜǊƳǎ άǇǊƻǇŀƴŜέ ŀƴŘ άōǳǘŀƴŜέΦ 
 

!ƴ ŜƳǳƭǎƛƻƴ ƻŦ ōƛǘǳƳŜƴ ƛƴ ǿŀǘŜǊΦ 
5¦Y9{ ǳǎŜǎ ǘƘŜ ǘŜǊƳǎ άŜǘƘŀƴŜέ ŀƴŘ άƻǘƘŜǊ 

ǇŜǘǊƻƭŜǳƳ ƎŀǎŜǎέΤ ¢ƘŜ ǳǎŜ ƻŦ ǊŜŬƴŜǊȅ ŦǳŜƭ Ǝŀǎ ƛǎ 
ǊŜǇƻǊǘŜŘ ƛƴ 5¦Y9{ ŀǎ htDΦ ¢ƘŜ b!9L ŀƭǎƻ ǊŜǇƻǊǘǎ ǘƘŜ 
ǳǎŜ ƻŦ ǇǊƻŎŜǎǎ ƻũπƎŀǎŜǎ όŜΦƎΦ ŦǊƻƳ ǇŜǘǊƻŎƘŜƳƛŎŀƭ 

ŦŜŜŘǎǘƻŎƪǎύ ŀǎ htDΦ 
 

/ƻƳǇǊƛǎŜǎ ōƻǘƘ ΨƎǊŜŜƴΩ ŎƻƪŜ ǘƘŀǘ ƛǎ ǳǎŜŘ ŀǎ ŀ ŦǳŜƭ 
ŀƴŘ ΨŎŀǘŀƭȅǎǘΩ ŎƻƪŜΣ ǿƘƛŎƘ ƛǎ ǳǎŜŘ ŀǎ ŀ ǊŜŘǳŎǘŀƴǘΦ 

 
bƻǘ ǳǎŜŘ ŀǎ ŀ ŦǳŜƭ ƛƴ ǘƘŜ ¦Y ǎƛƴŎŜ мфтуΦ 

/ƻŀƭπōŀǎŜŘ 
ŦǳŜƭǎ 

!ƴǘƘǊŀŎƛǘŜ 
/ƻŀƭ 
{ƭǳǊǊȅ 
/ƻƪŜ 

{ƻƭƛŘ {ƳƻƪŜƭŜǎǎ CǳŜƭ ό{{Cύ 
/ƻƪŜ hǾŜƴ Dŀǎ 
.ƭŀǎǘ CǳǊƴŀŎŜ Dŀǎ 

 
 

/ƻŀƭπǿŀǘŜǊ ǎƭǳǊǊȅΦ bƻǘ ƛƴŎƭǳŘŜŘ ǎŜǇŀǊŀǘŜƭȅ ƛƴ 5¦Y9{Φ 
/ƻƪŜ ƻǾŜƴ ŎƻƪŜΣ ƛƴŎƭǳŘŜǎ ŎƻƪŜ ōǊŜŜȊŜΦ 

 
 

LƴŎƭǳŘŜǎ ōŀǎƛŎ ƻȄȅƎŜƴ ŦǳǊƴŀŎŜ ƎŀǎΦ 

Dŀǎ bŀǘǳǊŀƭ Dŀǎ 
{ƻǳǊ Dŀǎ 

 
 

/ƻƭƭƛŜǊȅ aŜǘƘŀƴŜ 
¢ƻǿƴ Dŀǎ 

 
¦ƴǊŜŬƴŜŘ ƴŀǘǳǊŀƭ Ǝŀǎ ǳǎŜŘ ōȅ ƻũǎƘƻǊŜ ƛƴǎǘŀƭƭŀǝƻƴǎ 
ŀƴŘ ƻƴŜ ǇƻǿŜǊ ǎǘŀǝƻƴΦ bƻǘ ƛƴŎƭǳŘŜŘ ǎŜǇŀǊŀǘŜƭȅ ƛƴ 

5¦Y9{Φ 
 

bƻǘ ǳǎŜŘ ŀǎ ŀ ŦǳŜƭ ƛƴ ǘƘŜ ¦Y ǎƛƴŎŜ мфууΦ 

.ƛƻƳŀǎǎ ²ƻƻŘ 
 
 

 
 

{ǘǊŀǿ 
tƭŀƴǘ ōƛƻƳŀǎǎ 

 
!ƴƛƳŀƭ ōƛƻƳŀǎǎ 

 
[ŀƴŘŬƭƭ Dŀǎ 
{ŜǿŀƎŜ Dŀǎ 

 
 

[ƛǉǳƛŘ ōƛƻπŦǳŜƭǎ 
 
 

.ƛƻŜǘƘŀƴƻƭ 
 

.ƛƻŘƛŜǎŜƭ 

²ƻƻŘ ōǳǊƴŜŘ ƛƴ ǇƻǿŜǊ ǎǘŀǝƻƴǎ ƛǎ ŎƭŀǎǎƛŬŜŘ ŀǎ άǇƭŀƴǘ 
ōƛƻƳŀǎǎέ ƛƴ 5¦Y9{Φ ²ƻƻŘ ōǳǊƴŜŘ ƛƴ ƛƴŘǳǎǘǊȅ ƛǎ 

ŎƭŀǎǎƛŬŜŘ ŀǎ άǿŀǎǘŜ ǿƻƻŘέ ƛƴ 5¦Y9{  
 
 

{ǘǊŀǿ ŀƴŘ Ǉƭŀƴǘ ōƛƻƳŀǎǎ ŀǊŜ ōƻǘƘ ŎƭŀǎǎƛŬŜŘ ŀǎ άǇƭŀƴǘ 
ōƛƻƳŀǎǎέ ƛƴ 5¦Y9{ 

 
LƴŎƭǳŘŜǎ ǇƻǳƭǘǊȅ ƭƛǧŜǊ ŀƴŘ ƳŜŀǘ ϧ ōƻƴŜ ƳŜŀƭΦ 

!ƭƛƎƴŜŘ ǿƛǘƘ ǘƘŜ 5¦Y9{ ŎŀǘŜƎƻǊȅ άŀƴƛƳŀƭ ōƛƻƳŀǎǎέ 
 
 
 
 

[ƛǉǳƛŘ ōƛƻπŦǳŜƭǎ ǳǎŜŘ ŀǘ ǇƻǿŜǊ ǎǘŀǝƻƴǎΦ 
 

¦ǎŜŘ ƻƴƭȅ ƛƴ ǘǊŀƴǎǇƻǊǘŀǝƻƴ ŀƴŘ bƻƴπwƻŀŘ aƻōƛƭŜ 
aŀŎƘƛƴŜǊȅ όbwaaύΦ 

¦ǎŜŘ ƻƴƭȅ ƛƴ ǘǊŀƴǎǇƻǊǘŀǝƻƴ ŀƴŘ bwaaΦ 
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!ƭƳƻǎǘ ŀƭƭ ƻŦ ǘƘŜ bCw ǎƻǳǊŎŜ ŎŀǘŜƎƻǊƛŜǎ ƭƛǎǘŜŘ ƛƴ ¢ŀōƭŜ оπм ŀǊŜ ƪŜȅ ǎƻǳǊŎŜǎ ŦƻǊ ƻƴŜ ƻǊ ƳƻǊŜ Ǉƻƭƭǳǘŀƴǘǎ 
ŀƴŘ ǎƻ ǘƘŜ ŘŜǎŎǊƛǇǝƻƴ ƻŦ ǘƘŜ ƳŜǘƘƻŘƻƭƻƎȅ ǿƛƭƭ ŎƻǾŜǊ ǘƘŜ ǿƘƻƭŜ ƻŦ ǘƘƛǎ bCw ǎŜŎǘƻǊΦ 

3.1.2. General Approach for NFR 1A1 

¢ƘŜ ƳŜǘƘƻŘƻƭƻƎȅ ŦƻǊ bCw м!м ƛǎ ōŀǎŜŘ Ƴŀƛƴƭȅ ƻƴ ǘƘŜ ǳǎŜ ƻŦ ŜƳƛǎǎƛƻƴǎ Řŀǘŀ ǊŜǇƻǊǘŜŘ ōȅ ǇǊƻŎŜǎǎ 
ƻǇŜǊŀǘƻǊǎ ǘƻ ǊŜƎǳƭŀǘƻǊǎΦ ¢ƘŜǎŜ Řŀǘŀ ŀǊŜ ŎƻƴǘŀƛƴŜŘ ǿƛǘƘƛƴ ǘƘŜ tƻƭƭǳǝƻƴ LƴǾŜƴǘƻǊȅ όtLύΣ ŎƻǾŜǊƛƴƎ 9ƴƎƭŀƴŘΣ 
ǘƘŜ ²ŜƭǎƘ 9Ƴƛǎǎƛƻƴǎ LƴǾŜƴǘƻǊȅ ό²9LύΣ ǘƘŜ {ŎƻǩǎƘ tƻƭƭǳǘŀƴǘ wŜƭŜŀǎŜ LƴǾŜƴǘƻǊȅ ό{twLύΣ bƻǊǘƘŜǊƴ 
LǊŜƭŀƴŘΩǎ tƻƭƭǳǝƻƴ LƴǾŜƴǘƻǊȅ όbLtLύΣ ŀƴŘ ǘƘŜ 9ƴǾƛǊƻƴƳŜƴǘŀƭ 9Ƴƛǎǎƛƻƴǎ aƻƴƛǘƻǊƛƴƎ {ȅǎǘŜƳ ό99a{ύ42 ŦƻǊ 
ǳǇǎǘǊŜŀƳ ƻƛƭ ŀƴŘ Ǝŀǎ ƛƴǎǘŀƭƭŀǝƻƴǎ ǎƛǘǳŀǘŜŘ ƻũǎƘƻǊŜΦ 

¢ƘŜ tL Řŀǘŀ ŀǊŜ ƳŀƴŀƎŜŘ ōȅ ǘƘŜ 9ƴǾƛǊƻƴƳŜƴǘ !ƎŜƴŎȅ ό9!ύ ŦƻǊ 9ƴƎƭŀƴŘ ŀƴŘ ŀǊŜ ŀǾŀƛƭŀōƭŜ ŦǊƻƳ 
ƘǧǇǎΥκκǿǿǿΦŘŀǘŀΦƎƻǾΦǳƪκŘŀǘŀǎŜǘκŎŦŘфполмπŀнŦнπпуŀнπффмрπŜпттŎŀсŘуōтŜκǇƻƭƭǳǝƻƴπƛƴǾŜƴǘƻǊȅ 

{twL Řŀǘŀ ŀǊŜ ƳŀƛƴǘŀƛƴŜŘ ōȅ ǘƘŜ {ŎƻǩǎƘ 9ƴǾƛǊƻƴƳŜƴǘ tǊƻǘŜŎǝƻƴ !ƎŜƴŎȅ ό{9t!ύ ŀƴŘ ŀǊŜ ŀǾŀƛƭŀōƭŜ ŀǘΥ 
ƘǧǇǎΥκκǿǿǿΦǎŜǇŀΦƻǊƎΦǳƪκŜƴǾƛǊƻƴƳŜƴǘκŜƴǾƛǊƻƴƳŜƴǘŀƭπŘŀǘŀκǎǇǊƛκ 

¢ƘŜ bLtL ŀƴŘ ²9L ŘŀǘŀǎŜǘǎ ŀǊŜ ƴƻǘ ŀǾŀƛƭŀōƭŜ ƻƴƭƛƴŜ ōǳǘ ŀǊŜ ǎǳǇǇƭƛŜŘ ŘƛǊŜŎǘƭȅ ǘƻ ǘƘŜ ¦Y LƴǾŜƴǘƻǊȅ !ƎŜƴŎȅ 
ōȅ ǘƘŜ bƻǊǘƘŜǊƴ LǊŜƭŀƴŘ 9ƴǾƛǊƻƴƳŜƴǘ !ƎŜƴŎȅ όbL9!ύ ŀƴŘ bŀǘǳǊŀƭ wŜǎƻǳǊŎŜǎ ²ŀƭŜǎ όbw²ύ ǊŜǎǇŜŎǝǾŜƭȅΦ  

¢ƘŜǎŜ ƴŀǝƻƴŀƭ ǊŜƎǳƭŀǘƻǊǎΩ ƛƴǾŜƴǘƻǊƛŜǎ όwLǎύ ŀǊŜ ǘƘŜ ōŀǎƛǎ ŦƻǊ ǘƘŜ ¦YπǿƛŘŜ tƻƭƭǳǘŀƴǘ wŜƭŜŀǎŜ ŀƴŘ ¢ǊŀƴǎŦŜǊ 
wŜƎƛǎǘŜǊ όtw¢wύ ŘŀǘŀǎŜǘ ǿƘƛŎƘ ƛƴŎƭǳŘŜǎ ŜƳƛǎǎƛƻƴǎ ǘƻ ŀǘƳƻǎǇƘŜǊŜ ŦǊƻƳ ¦Y ƛƴǎǘŀƭƭŀǝƻƴǎ ǊŜƎǳƭŀǘŜŘ ǳƴŘŜǊ 
ǘƘŜ 9ƴǾƛǊƻƴƳŜƴǘŀƭ tŜǊƳƛǩƴƎ wŜƎǳƭŀǝƻƴǎ ό9twύ ό9ƴƎƭŀƴŘ ŀƴŘ ²ŀƭŜǎύΣ ǘƘŜ tƻƭƭǳǝƻƴ tǊŜǾŜƴǝƻƴ ŀƴŘ 
/ƻƴǘǊƻƭ wŜƎǳƭŀǝƻƴǎ ό{ŎƻǘƭŀƴŘύ ŀƴŘ ǘƘŜ tƻƭƭǳǝƻƴ tǊŜǾŜƴǝƻƴ ŀƴŘ /ƻƴǘǊƻƭ όLƴŘǳǎǘǊƛŀƭ 9Ƴƛǎǎƛƻƴǎύ 
wŜƎǳƭŀǝƻƴǎ όbƻǊǘƘŜǊƴ LǊŜƭŀƴŘύΤ ǘƘŜ ¦Y tw¢w ƛǎ ŀǾŀƛƭŀōƭŜ ƻƴƭƛƴŜΣ ǎŜŀǊŎƘŀōƭŜ ōȅ ǊŜƎƛƻƴ όƻǊ ōȅ ƛƴǎǘŀƭƭŀǝƻƴύ 
ŀǘΥ ƘǧǇΥκκǇǊǘǊΦŘŜŦǊŀΦƎƻǾΦǳƪκŀǊŜŀπƻǾŜǊǾƛŜǿ 

¢ƘŜ 99a{ ŘŀǘŀǎŜǘ ƛǎ ǎǳǇǇƭƛŜŘ ǘƻ ǘƘŜ ¦Y LƴǾŜƴǘƻǊȅ !ƎŜƴŎȅ ōȅ ǘƘŜ 5ŜǇŀǊǘƳŜƴǘ ŦƻǊ 9ƴŜǊƎȅ {ŜŎǳǊƛǘȅ ŀƴŘ 
bŜǘ ½ŜǊƻ ό59{b½ύ hũǎƘƻǊŜ tŜǘǊƻƭŜǳƳ wŜƎǳƭŀǘƻǊ ŦƻǊ 9ƴǾƛǊƻƴƳŜƴǘ ŀƴŘ 5ŜŎƻƳƳƛǎǎƛƻƴƛƴƎ όhtw95ύΣ ǘƘŀǘ 
ƛǎ ǘƘŜ ǊŜƎǳƭŀǘƻǊȅ ŀǳǘƘƻǊƛǘȅ ŦƻǊ ƻũǎƘƻǊŜ ƻƛƭ ŀƴŘ Ǝŀǎ ƛƴǎǘŀƭƭŀǝƻƴǎΦ 

¢ƘŜ ƻǇŜǊŀǘƻǊ ǎǳōƳƛǎǎƛƻƴǎ ǘƻ ǘƘŜ tLΣ ²9LΣ {twL ŀƴŘ bLtL όǘƘŜ wŜƎǳƭŀǘƻǊ LƴǾŜƴǘƻǊƛŜǎΣ wLǎύ ŀǊŜ ǊŜǇƻǊǘŜŘ ŀǎ 
ǘƻǘŀƭ ŀƴƴǳŀƭ ŜƳƛǎǎƛƻƴǎ ƻŦ ŜŀŎƘ ǊŜƭŜǾŀƴǘ Ǉƻƭƭǳǘŀƴǘ ŦǊƻƳ ŀƭƭ ŜƳƛǎǎƛƻƴ ǎƻǳǊŎŜǎ ǿƛǘƘƛƴ ǘƘŜ ōƻǳƴŘŀǊƛŜǎ ƻŦ 
ŜŀŎƘ ǇŜǊƳƛǧŜŘ ƛƴǎǘŀƭƭŀǝƻƴΤ ǘƘŜ ƻǇŜǊŀǘƻǊ ǎǳōƳƛǎǎƛƻƴǎ ǘƻ ǘƘŜ wLǎ Řƻ ƴƻǘ ǇǊƻǾƛŘŜ ŀƴȅ ŦǳǊǘƘŜǊ ǎƻǳǊŎŜπ ƻǊ 

 
42 www.gov.uk/oil-and-gas-eems-database  

CǳŜƭ ǘȅǇŜ CǳŜƭ ƴŀƳŜ /ƻƳƳŜƴǘǎ 

 
.ƛƻƎŀǎ  

aŜǘƘŀƴŜ ƎŜƴŜǊŀǘŜŘ Ǿƛŀ ŀƴŀŜǊƻōƛŎ ŘƛƎŜǎǝƻƴ ƻǘƘŜǊ 
ǘƘŀƴ ŦǊƻƳ ƭŀƴŘŬƭƭ ƻǊ ǎŜǿŀƎŜ ǘǊŜŀǘƳŜƴǘ ǇƭŀƴǘΦ 

²ŀǎǘŜǎ aǳƴƛŎƛǇŀƭ ǎƻƭƛŘ ǿŀǎǘŜΥ ōƛƻƳŀǎǎ 
ŦǊŀŎǝƻƴ  

aǳƴƛŎƛǇŀƭ ǎƻƭƛŘ ǿŀǎǘŜΥ ƴƻƴπ
ōƛƻƳŀǎǎ ŦǊŀŎǝƻƴ 

bƻƴπƳǳƴƛŎƛǇŀƭ ǎƻƭƛŘ ǿŀǎǘŜΥ 
ōƛƻƳŀǎǎ ŦǊŀŎǝƻƴΣ  

bƻƴπƳǳƴƛŎƛǇŀƭ ǎƻƭƛŘ ǿŀǎǘŜΥ ƴƻƴπ
ōƛƻƳŀǎǎ ŦǊŀŎǝƻƴΣ 

 
{ŎǊŀǇ ¢ȅǊŜǎ 

 
 

²ŀǎǘŜ hƛƭκ [ǳōǊƛŎŀƴǘǎ 
²ŀǎǘŜ {ƻƭǾŜƴǘǎ 

¦ǎŜŘ ŦƻǊ ǇƻǿŜǊ ǎǘŀǝƻƴǎ ƻƴƭȅΣ ŀƭƛƎƴǎ ǿƛǘƘ ǊŜƴŜǿŀōƭŜ 
ǿŀǎǘŜǎ ƛƴ 5¦Y9{ 

¦ǎŜŘ ŦƻǊ ǇƻǿŜǊ ǎǘŀǝƻƴǎ ƻƴƭȅΣ ŀƭƛƎƴǎ ǿƛǘƘ ƴƻƴπ
ǊŜƴŜǿŀōƭŜ ǿŀǎǘŜǎ ƛƴ 5¦Y9{ 

¦ǎŜŘ ŦƻǊ ǎƻǳǊŎŜǎ ƻǘƘŜǊ ǘƘŀƴ ǇƻǿŜǊ ǎǘŀǝƻƴǎΣ ŀƭƛƎƴǎ 
ǿƛǘƘ ǊŜƴŜǿŀōƭŜ ǿŀǎǘŜǎ ƛƴ 5¦Y9{ 

¦ǎŜŘ ŦƻǊ ǎƻǳǊŎŜǎ ƻǘƘŜǊ ǘƘŀƴ ǇƻǿŜǊ ǎǘŀǝƻƴǎΣ ŀƭƛƎƴǎ 
ǿƛǘƘ ƴƻƴπǊŜƴŜǿŀōƭŜ ǿŀǎǘŜǎ ƛƴ 5¦Y9{ 

 
CƻǊƳǎ ǇŀǊǘ ƻŦ ǘƘŜ ǊŜƴŜǿŀōƭŜ ŀƴŘ ƴƻƴπǊŜƴŜǿŀōƭŜ 
ǿŀǎǘŜ ŎŀǘŜƎƻǊƛŜǎ ƛƴ 5¦Y9{Σ ƴƻǘ ƛŘŜƴǝŬŜŘ ǎŜǇŀǊŀǘŜƭȅΦ 

 
bƻǘ ƛŘŜƴǝŬŜŘ ǎŜǇŀǊŀǘŜƭȅ ƛƴ 5¦Y9{Φ 
bƻǘ ƛŘŜƴǝŬŜŘ ǎŜǇŀǊŀǘŜƭȅ ƛƴ 5¦Y9{Φ 

https://www.sepa.org.uk/environment/environmental-data/spri/
http://prtr.defra.gov.uk/area-overview
http://www.gov.uk/oil-and-gas-eems-database
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ŦǳŜƭκǇǊƻŎŜǎǎπǎǇŜŎƛŬŎ ǊŜǎƻƭǳǝƻƴ ǘƻ ǘƘŜ ŜƳƛǎǎƛƻƴǎ ǘƻǘŀƭǎΣ ōǳǘ ƴŜǾŜǊǘƘŜƭŜǎǎ ŀǊŜ ǊŜƎŀǊŘŜŘ ŀǎ ǘƘŜ ōŜǎǘ 
ŀǾŀƛƭŀōƭŜ ŘŀǘŀǎŜǘ ǘƻ ƛƴŦƻǊƳ ¦Y ƛƴǾŜƴǘƻǊȅ ŜƳƛǎǎƛƻƴǎ ŦƻǊ Ƴŀƴȅ ǇƻƭƭǳǘŀƴǘǎΦ  

5ǳǊƛƴƎ ǘƘŜ мффлǎΣ ŘƛũŜǊŜƴǘ ǇŀǊǘǎ ƻŦ ƭŀǊƎŜΣ ŎƻƳǇƭŜȄ ƛƴǎǘŀƭƭŀǝƻƴǎ ǿŜǊŜ ƻƊŜƴ ǇŜǊƳƛǧŜŘ ǎŜǇŀǊŀǘŜƭȅ ǎƻ 
ǘƘŀǘ ŜƳƛǎǎƛƻƴǎ ǿŜǊŜ ǊŜǇƻǊǘŜŘ ŦƻǊ ŜŀŎƘ ƻŦ ǘƘƻǎŜ όŜΦƎΦ ŎƻƪŜ ƻǾŜƴǎΣ ƛǊƻƴ ŀƴŘ ǎǘŜŜƭ ǇǊƻŘǳŎǝƻƴΣ ǇƻǿŜǊ 
ǇƭŀƴǘΣ ŀƴŘ ǊƻƭƭƛƴƎ Ƴƛƭƭ ŦǳǊƴŀŎŜǎ ŀǘ ǘƘŜ ¦Y ǎǘŜŜƭǿƻǊƪǎ ǿŜǊŜ ŜŀŎƘ ǇŜǊƳƛǧŜŘ ǎŜǇŀǊŀǘŜƭȅύ ōǳǘ ǳƴŘŜǊ ǘƘŜ 
ǇŜǊƳƛǩƴƎ ǎȅǎǘŜƳ ǳǎŜŘ ǎƛƴŎŜ ǘƘŜ ŜŀǊƭȅ нлллǎΣ ǘƘŜǊŜ ƛǎ ŀ ǎƛƴƎƭŜ ǇŜǊƳƛǘ ŦƻǊ ŜŀŎƘ ƛƴǎǘŀƭƭŀǝƻƴΦ CƻǊ ŜȄŀƳǇƭŜΣ 
ŜƳƛǎǎƛƻƴǎ Řŀǘŀ ŦƻǊ ŜŀŎƘ ƛƴǘŜƎǊŀǘŜŘ ǎǘŜŜƭǿƻǊƪǎ ŀǊŜ ƴƻǿ ƎƛǾŜƴ ŀǎ ŀ ǎƛƴƎƭŜ ŬƎǳǊŜ ǇŜǊ ǇƻƭƭǳǘŀƴǘΣ ŀƴŘ ǎƛƴƎƭŜ 
ǇŜǊƳƛǘǎ ŎƻǾŜǊ ŀƭƭ Ǉƭŀƴǘ ǳǝƭƛǝŜǎ ŀƴŘ ƴǳƳŜǊƻǳǎ ŘƛũŜǊŜƴǘ ŎƘŜƳƛŎŀƭ ǇǊƻŘǳŎǝƻƴ ǳƴƛǘǎ ŀǘ ŜŀŎƘ ŎƘŜƳƛŎŀƭ 
ǿƻǊƪǎΦ 9Ƴƛǎǎƛƻƴǎ ǊŜǇƻǊǘŜŘ ŦƻǊ ŜŀŎƘ ƛƴǎǘŀƭƭŀǝƻƴ ŀǊŜ ǘƘŜǊŜŦƻǊŜ ƴƻǘ ŀƭƭƻŎŀǘŜŘ ōȅ ŦǳŜƭ ƻǊ ōȅ ǇǊƻŎŜǎǎ ǎƻǳǊŎŜΦ 
¢Ƙƛǎ ŘƻŜǎ ƛƳǇŀŎǘ ƻƴ ƛƴǾŜƴǘƻǊȅ Řŀǘŀ ǉǳŀƭƛǘȅΤ ǘƘŜ ƛƴǎǘŀƭƭŀǝƻƴπǿƛŘŜ ŜƳƛǎǎƛƻƴǎ Řŀǘŀ ǊŜǇƻǊǘŜŘ ōȅ ƻǇŜǊŀǘƻǊǎ 
ŀǊŜ ŎƻƴǎƛŘŜǊŜŘ ǘƻ ōŜ ǘƘŜ Ƴƻǎǘ ŀŎŎǳǊŀǘŜ ōŀǎƛǎ ŦƻǊ ƛƴǾŜƴǘƻǊȅ ŜǎǝƳŀǘŜǎ ƻǾŜǊŀƭƭΣ ōǳǘ ǘƘŜ ƭŀŎƪ ƻŦ 
ǘǊŀƴǎǇŀǊŜƴŎȅ ƻƴ ŜƳƛǎǎƛƻƴǎ ǇŜǊ ǎƻǳǊŎŜ ƻƴ ŜŀŎƘ ƛƴǎǘŀƭƭŀǝƻƴ ǳƴŘŜǊƳƛƴŜǎ ǘƘŜ ƭŜǾŜƭ ƻŦ ǊŜǎƻƭǳǝƻƴ ǘƘŀǘ Ŏŀƴ 
ōŜ ǇǊŜǎŜƴǘŜŘ ƛƴ ǘƘŜ ƴŀǝƻƴŀƭ ƛƴǾŜƴǘƻǊȅ ǎǳōƳƛǎǎƛƻƴΦ  

CƻǊ ƻũǎƘƻǊŜ ƻƛƭ ŀƴŘ Ǝŀǎ ƛƴǎǘŀƭƭŀǝƻƴǎΣ ǘƘŜ 99a{ ŘŀǘŀǎŜǘ ŘƻŜǎ ǇǊƻǾƛŘŜ ǎŜǇŀǊŀǘŜ ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ǇŜǊ 
ǇƻƭƭǳǘŀƴǘΣ ǇŜǊ ƛƴǎǘŀƭƭŀǝƻƴ ŀƴŘ ǇŜǊ ŜƳƛǎǎƛƻƴ ǎƻǳǊŎŜΣ ƛƴŎƭǳŘƛƴƎ ŦǊƻƳΥ ŦǳŜƭ ŎƻƳōǳǎǝƻƴΣ ƅŀǊƛƴƎΣ ǾŜƴǝƴƎΣ 
ǇǊƻŎŜǎǎ ŜƳƛǎǎƛƻƴǎΣ ŦǳƎƛǝǾŜ ǊŜƭŜŀǎŜǎ ŀƴŘ ƻƛƭ ƭƻŀŘƛƴƎκǳƴƭƻŀŘƛƴƎ ŀŎǝǾƛǝŜǎΦ  

¢ƘŜǊŜŦƻǊŜΣ ƛƴ ƻǊŘŜǊ ǘƻ ǳǎŜ ǘƘŜ wL ŜƳƛǎǎƛƻƴ ǘƻǘŀƭǎ ǇŜǊ ƛƴǎǘŀƭƭŀǝƻƴ ǘƻ ƛƴŦƻǊƳ ǎƻǳǊŎŜπǎǇŜŎƛŬŎ ŜƳƛǎǎƛƻƴ 
ŜǎǝƳŀǘŜǎ ƛƴ ǘƘŜ ¦Y ƛƴǾŜƴǘƻǊƛŜǎΣ ƛǘ ƛǎ ǎƻƳŜǝƳŜǎ ƴŜŎŜǎǎŀǊȅ ǘƻ ŀŎŎŜǎǎ ǎǳǇǇƭŜƳŜƴǘŀǊȅ Řŀǘŀ ƛƴ ƻǊŘŜǊ ǘƻ 
ǎǇƭƛǘ ǘƘŜ ǊŜǇƻǊǘŜŘ ŜƳƛǎǎƛƻƴǎ Řŀǘŀ ōȅ ŦǳŜƭ ŀƴŘκƻǊ ǎǳōπǎƻǳǊŎŜΦ  

CƻǊ м!мŀ ŀƴŘ м!мōΣ ŦǊƻƳ нллр ǘƻ нлнл ǘƘŜ LƴǾŜƴǘƻǊȅ !ƎŜƴŎȅ Ƙŀǎ ŀŎŎŜǎǎ ǘƻ ŘŜǘŀƛƭŜŘ 9¦ 9Ƴƛǎǎƛƻƴǎ 
¢ǊŀŘƛƴƎ {ȅǎǘŜƳ ό9¦ 9¢{ύ ŘŀǘŀΣ ŀƴŘ ŦǊƻƳ нлнм ƻƴǿŀǊŘǎ ǘƘƛǎ Ƙŀǎ ōŜŜƴ ǊŜǇƭŀŎŜŘ ǿƛǘƘ ǘƘŜ ¦Y 9Ƴƛǎǎƛƻƴǎ 
¢ǊŀŘƛƴƎ {ȅǎǘŜƳ ό¦Y 9¢{ύΦ ¢ƘŜǎŜ Řŀǘŀ ǎŜǘǎ όŎƻƭƭŜŎǝǾŜƭȅ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ά9¢{έ ǿƘŜǊŜ ōƻǘƘ Řŀǘŀ ǎƻǳǊŎŜǎ ŀǊŜ 
ǳǎŜŘ ŀŎǊƻǎǎ ǘƘŜ ǝƳŜ ǎŜǊƛŜǎύ ǇǊŜǎŜƴǘ ǘƘŜ ŀƴƴǳŀƭ ŎƻƴǎǳƳǇǝƻƴ Řŀǘŀ ǇŜǊ ŦǳŜƭ ǇŜǊ ƛƴǎǘŀƭƭŀǝƻƴ ŦǊƻƳ ŀŎǊƻǎǎ 
ǘƘŜ ǎŜŎǘƻǊΤ ǘƘŜ 9¢{ Řŀǘŀ ŀǊŜ ƘƛƎƘƭȅ ŎƻƳǇƭŜǘŜ ŦƻǊ ǘƘŜ ǇƻǿŜǊ ƎŜƴŜǊŀǝƻƴ ŀƴŘ ƻƛƭ ǊŜŬƴƛƴƎ ǎŜŎǘƻǊǎΦ ¢ƘŜǎŜ 
ŘŜǘŀƛƭŜŘ ŀŎǝǾƛǘȅ Řŀǘŀ ŜƴŀōƭŜǎ ǘƘŜ LƴǾŜƴǘƻǊȅ !ƎŜƴŎȅ ǘƻ ŜǎǝƳŀǘŜ ǘƘŜ ŀƛǊ ǉǳŀƭƛǘȅ Ǉƻƭƭǳǘŀƴǘ ŜƳƛǎǎƛƻƴǎ ǇŜǊ 
ŦǳŜƭ ŦǊƻƳ ǘƘŜǎŜ ǎŜŎǘƻǊǎΣ ŀƭƛƎƴƛƴƎ ǘƘŜ ǎŜŎǘƻǊ ǘƻǘŀƭ ǘƻ ǘƘŜ ŀƎƎǊŜƎŀǘŜ ƻŦ ƻǇŜǊŀǘƻǊπǊŜǇƻǊǘŜŘ ŜƳƛǎǎƛƻƴ ǘƻǘŀƭǎ 
ƛƴ ǘƘŜ wLǎΦ  

CƻǊ ǎƻƳŜ ƘƛƎƘπŜƳƛǩƴƎ ƛƴŘǳǎǘǊƛŜǎΣ ǘƘŜ ƛƴǾŜƴǘƻǊȅ ŀƎŜƴŎȅ Ŏƻƴǎǳƭǘǎ ŘƛǊŜŎǘƭȅ ǿƛǘƘ Ǉƭŀƴǘ ƻǇŜǊŀǘƻǊǎ ǘƻ 
ǊŜǉǳŜǎǘ ŀŘŘƛǝƻƴŀƭ Řŀǘŀ ǘƻ ƛƳǇǊƻǾŜ ǘƘŜ ǘǊŀƴǎǇŀǊŜƴŎȅ ƻŦ ǘƘŜ ¦Y ƛƴǾŜƴǘƻǊƛŜǎΦ CƻǊ ŜȄŀƳǇƭŜΣ ǘƘŜ ƻǇŜǊŀǘƻǊǎ 
ƻŦ ŀƭƭ ¦Y ƛƴǘŜƎǊŀǘŜŘ ǎǘŜŜƭǿƻǊƪǎ ǇǊƻǾƛŘŜ Řŀǘŀ ŘƛǊŜŎǘƭȅ ǘƻ ǘƘŜ LƴǾŜƴǘƻǊȅ !ƎŜƴŎȅ ǘƻ ŜƴŀōƭŜ ŀ ƳƻǊŜ ŀŎŎǳǊŀǘŜ 
ŜǎǝƳŀǘŜ ƻŦ ŜƳƛǎǎƛƻƴǎ ǘƻ ōŜ ǊŜǇƻǊǘŜŘ ŦƻǊ ǎǳōπǳƴƛǘǎ ƻƴ ǎƛǘŜ όŜΦƎΦ ŎƻƪŜ ƻǾŜƴǎΣ ǎƛƴǘŜǊ ǇƭŀƴǘΣ ōƭŀǎǘ ŦǳǊƴŀŎŜǎΣ 
ōŀǎƛŎ ƻȄȅƎŜƴ ŦǳǊƴŀŎŜǎύΤ ǎƛƳƛƭŀǊƭȅΣ ǘƘŜ ǊŜŬƴŜǊȅ ǘǊŀŘŜ ŀǎǎƻŎƛŀǝƻƴ ǇǊƻǾƛŘŜǎ ŀ ǎŜŎǘƻǊπǿƛŘŜ ǎǇƭƛǘ ƻŦ ǊŜǇƻǊǘŜŘ 
ŜƳƛǎǎƛƻƴǎ ƻŦ ŀƛǊ ǉǳŀƭƛǘȅ Ǉƻƭƭǳǘŀƴǘǎ ŦǊƻƳ ǇǊƻŎŜǎǎ ǎƻǳǊŎŜǎΣ ŎƻƳōǳǎǝƻƴ ǎƻǳǊŎŜǎΣ ŀƴŘ ba±h/ ŜǎǝƳŀǘŜǎ 
ǎǇŜŎƛŬŎ ǘƻ ƭƻŀŘƛƴƎκǳƴƭƻŀŘƛƴƎ ŀƴŘ ƻǘƘŜǊ ŦǳƎƛǝǾŜ ǎƻǳǊŎŜǎΦ 

CƻǊ ƭŜǎǎ ŜƳƛǎǎƛǾŜ ǎƻǳǊŎŜ ǎŜŎǘƻǊǎΣ ǘƘŜ ŜǎǝƳŀǘŜŘ ǎǇƭƛǘ ƻŦ ŜƳƛǎǎƛƻƴǎ ōȅ ǎǳōπǎƻǳǊŎŜ ƛǎ ŘŜǊƛǾŜŘ ōŀǎŜŘ ŜƛǘƘŜǊ 
ƻƴ ǇŜǊƛƻŘƛŎ Ŏƻƴǎǳƭǘŀǝƻƴ ǿƛǘƘ ǊŜƎǳƭŀǘƻǊȅ ŀƴŘ ƛƴŘǳǎǘǊȅ ŎƻƴǘŀŎǘǎΣ ƻǊ ǘƘǊƻǳƎƘ ŜȄǇŜǊǘ ƧǳŘƎŜƳŜƴǘ ƻŦ ǘƘŜ 
LƴǾŜƴǘƻǊȅ !ƎŜƴŎȅΦ  

CǳŜƭ ǳǎŜ Řŀǘŀ ŀǊŜ ǇǊƛƳŀǊƛƭȅ ƻōǘŀƛƴŜŘ ŦǊƻƳ 5¦Y9{Σ ǿƛǘƘ ǎƻƳŜ ŘŜǾƛŀǝƻƴǎ ǿƘŜǊŜ ŀƭǘŜǊƴŀǝǾŜ Řŀǘŀ ŀǊŜ 
ŘŜǘŜǊƳƛƴŜŘ ǘƻ ōŜ ƳƻǊŜ ŎƻƳǇƭŜǘŜ ŦƻǊ ŀ ǎǇŜŎƛŬŎ ǎƻǳǊŎŜΤ ŦƻǊ ŜȄŀƳǇƭŜΣ ƛƴ ǊŜŎŜƴǘ ȅŜŀǊǎΣ ŜƴŜǊƎȅ Řŀǘŀ ŦǊƻƳ 
ǘƘŜ 9¢{ ŀǊŜ ǳǎŜŘ ƛƴ ǘƘŜ ¦Y ƛƴǾŜƴǘƻǊȅ ŀǎ ǘƘŜ ǇǊƛƳŀǊȅ ŜƴŜǊƎȅ Řŀǘŀ ǎƻǳǊŎŜ ŦƻǊ ǘƘŜ ǊŜŬƴŜǊȅ ǎŜŎǘƻǊ ŀƴŘ ǘƘŜ 
ǇŜǘǊƻŎƘŜƳƛŎŀƭ ǎŜŎǘƻǊΣ ǿƘŜǊŜ ǇǊƻŎŜǎǎ ƻũπƎŀǎŜǎ ǇǊƻŘǳŎŜŘ ƻƴ ǎƛǘŜ ŀǊŜ ǳǎŜŘ ŀǎ ŀ ǎǳǇǇƭŜƳŜƴǘŀǊȅ ŦǳŜƭΣ ōǳǘ 
ƭƻƎƎŜŘ ŀǎ Ψbƻƴ 9ƴŜǊƎȅ ¦ǎŜΩ ƛƴ 5¦Y9{Φ 5ŀǘŀ ŦƻǊ ōƛƻƳŀǎǎ ŀƴŘ ǿŀǎǘŜπŘŜǊƛǾŜŘ ŦǳŜƭǎ ƛƴ ǇƻǿŜǊ ǎǘŀǝƻƴǎ ŀǊŜ 
ǎǳǇǇƭƛŜŘ ōȅ ǘƘŜ 9ƴǾƛǊƻƴƳŜƴǘ !ƎŜƴŎȅ ŀǎ ǇŀǊǘ ƻŦ ǘƘŜ ²ŀǎǘŜ aŀƴŀƎŜƳŜƴǘ LƴŦƻǊƳŀǝƻƴ ŘŀǘŀǎŜǘΣ ǿƘƛŎƘ ƛǎ 
ǳǎŜŘ ƛƴ ŎƻƳōƛƴŀǝƻƴ ǿƛǘƘ 9¢{ ŘŀǘŀΣ ŀƴŘ Řŀǘŀ ǊŜǇƻǊǘŜŘ ŘƛǊŜŎǘƭȅ ōȅ ƻǇŜǊŀǘƻǊǎ ǘƻ ŀƭƛƎƴ ǊŜǇƻǊǘŜŘ ŜƳƛǎǎƛƻƴǎ 
Řŀǘŀ ǿƛǘƘ ōƻǧƻƳπǳǇ ŀŎǝǾƛǘȅ ŘŀǘŀΦ 

¢ƘŜ 9¢{ Řŀǘŀ ŀǊŜ ǇǊƻǾƛŘŜŘ ōȅ ǇǊƻŎŜǎǎ ƻǇŜǊŀǘƻǊǎ ŀƴŘ ǾŜǊƛŬŜŘ ōȅ ŀŎŎǊŜŘƛǘŜŘ ǾŜǊƛŬŜǊǎΦ ¢ƘŜ Řŀǘŀ ǎŜǘǎ ŎƻǾŜǊ 
ŀƭƭ ¦Y ƛƴǎǘŀƭƭŀǝƻƴǎ ǿƛǘƘƛƴ ŎŜǊǘŀƛƴ ǎŜŎǘƻǊǎΣ ƛƴŎƭǳŘƛƴƎΥ ǊŜŬƴŜǊƛŜǎΣ ƳŀƧƻǊ ǇƻǿŜǊ ǇǊƻŘǳŎŜǊǎΣ ǎǘŜŜƭǿƻǊƪǎΣ 
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ŎŜƳŜƴǘ ŀƴŘ ƭƛƳŜ ƪƛƭƴǎΦ ¢ƘŜ ŜƴŜǊƎȅ Řŀǘŀ ōŀǎŜŘ ƻƴ ǘƘŜǎŜ Řŀǘŀ ǎŜǘǎ ŀǊŜ ǘƘŜǊŜŦƻǊŜ ŎƻƴǎƛŘŜǊŜŘ ǘƻ ōŜ ǾŜǊȅ 
ŀŎŎǳǊŀǘŜ ŀƴŘ ŀǊŜ ǳǎŜŘ ŦƻǊ ǎƻǳǊŎŜ ǎŜŎǘƻǊǎ ǿƘŜǊŜ ǘƘŜ ŎƻǾŜǊŀƎŜ ƛǎ ŎƻƳǇƭŜǘŜ ŦƻǊ ŀƭƭ ¦Y ƛƴǎǘŀƭƭŀǝƻƴǎ ƛƴ ǘƘŀǘ 
ǎŜŎǘƻǊΦ ¢ƘŜǊŜ ŀǊŜ ŀ ŦŜǿ ƛƴǎǘŀƴŎŜǎ ǿƘŜǊŜ ǘƘŜǎŜ ŀƭǘŜǊƴŀǝǾŜ Řŀǘŀ ǎƻǳǊŎŜǎ ŦƻǊ ŜƴŜǊƎȅ ƛƴŘƛŎŀǘŜ ŀ ŘƛũŜǊŜƴŎŜ 
ǘƻ ǘƘŜ ƻǾŜǊŀƭƭ ¦Y ŜƴŜǊƎȅ ōŀƭŀƴŎŜ ǇǊŜǎŜƴǘŜŘ ƛƴ 5¦Y9{Τ ƛƴ Ƴƻǎǘ ƻŦ ǘƘŜǎŜ ŎŀǎŜǎΣ ōŜŎŀǳǎŜ ǘƘŜ 9¢{ Řŀǘŀ ŀǊŜ 
ǾŜǊƛŬŜŘ ŀƴŘ ŎƻƴǎƛŘŜǊŜŘ ǘƻ ōŜ ŀŎŎǳǊŀǘŜΣ ǘƘŜ ŘƛũŜǊŜƴŎŜǎ ŀǊŜ ŀǎǎǳƳŜŘ ǘƻ ōŜ ŘǳŜ ǘƻ ŀ ǎŜŎǘƻǊ Ƴƛǎπ
ŀƭƭƻŎŀǝƻƴ ƛƴ ǘƘŜ ŜƴŜǊƎȅ ōŀƭŀƴŎŜΦ IŜƴŎŜ ǿƘŜǊŜ ǘƘŜǊŜ ƛǎ ŀ ŘŜǾƛŀǝƻƴ ŦǊƻƳ ǘƘŜ 5¦Y9{ Řŀǘŀ ŦƻǊ ƻƴŜ ǎŜŎǘƻǊΣ 
ŀƴ Ŝǉǳŀƭ ŀƴŘ ƻǇǇƻǎƛǘŜ ŀƳŜƴŘƳŜƴǘ ǘƻ ǘƘŜ ŜƴŜǊƎȅ ŀƭƭƻŎŀǝƻƴ ƻŦ ŀƴƻǘƘŜǊ ǎƻǳǊŎŜ ƛǎ ƳŀŘŜ όǳǎǳŀƭƭȅ ŦƻǊ 
άǳƴŎƭŀǎǎƛŬŜŘ ƛƴŘǳǎǘǊȅέ ƛƴ м!нƎύ ƛƴ ƻǊŘŜǊ ǘƻ ǊŜǘŀƛƴ ƻǾŜǊŀƭƭ ŎƻƴǎƛǎǘŜƴŎȅ ǿƛǘƘ ǘƘŜ ŘŜƳŀƴŘ ǘƻǘŀƭǎ ƛƴ ǘƘŜ ¦Y 
ŜƴŜǊƎȅ ōŀƭŀƴŎŜ ŦƻǊ ǘƘŀǘ ŦǳŜƭΦ CǳǊǘƘŜǊ ƛƴŦƻǊƳŀǝƻƴ ƻƴ ǘƘŜǎŜ ƳƻŘƛŬŎŀǝƻƴǎ ǘƻ ŜƴŜǊƎȅ Řŀǘŀ ŀǊŜ ƎƛǾŜƴ ƛƴ 
ǘƘŜ ƴŜȄǘ ǎŜŎǝƻƴΦ  

9Ƴƛǎǎƛƻƴǎ ƻŦ ǎƻƳŜ Ǉƻƭƭǳǘŀƴǘǎ ŀǊŜ ŜǎǝƳŀǘŜŘ ǳǎƛƴƎ ƭƛǘŜǊŀǘǳǊŜ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŀƴŘ ŀŎǝǾƛǘȅ Řŀǘŀ ŦǊƻƳ 
5¦Y9{ ƻǊ 99a{Σ ǊŀǘƘŜǊ ǘƘŀƴ ŦǊƻƳ ƻǇŜǊŀǘƻǊπǊŜǇƻǊǘŜŘ ŜƳƛǎǎƛƻƴǎ ŘŀǘŀΦ ¢Ƙƛǎ ƛǎ ǇŀǊǝŎǳƭŀǊƭȅ ǘǊǳŜ ƻŦ 
Ǉƻƭƭǳǘŀƴǘǎ ǎǳŎƘ ŀǎ ba±h/ǎΣ ōŜƴȊŜƴŜΣ мΣоπōǳǘŀŘƛŜƴŜΣ ƳŜǘŀƭǎ ŀƴŘ tŜǊǎƛǎǘŜƴǘ hǊƎŀƴƛŎ tƻƭƭǳǘŀƴǘǎ όthtǎύΣ 
ǿƘŜǊŜ ǘƘŜ ƭŜǾŜƭ ƻŦ ƻǇŜǊŀǘƻǊ ǊŜǇƻǊǝƴƎ ǘƻ ǊŜƎǳƭŀǘƻǊȅ ƳŜŎƘŀƴƛǎƳǎ ƛǎ ƳǳŎƘ ƭƻǿŜǊ ǘƘŀƴ ƛǎ ǘƘŜ ŎŀǎŜ ŦƻǊ 
ƻǘƘŜǊ Ǉƻƭƭǳǘŀƴǘǎ ǎǳŎƘ ŀǎ bh·Φ aŀƴȅ ƻǇŜǊŀǘƻǊǎ Řƻ ƴƻǘ ƘŀǾŜ ǘƻ ǇǊƻǾƛŘŜ ŀƴƴǳŀƭ ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ŦƻǊ 
ǘƘŜǎŜ Ǉƻƭƭǳǘŀƴǘǎ ōŜŎŀǳǎŜ ǘƘŜ ƛƴǎǘŀƭƭŀǝƻƴπǿƛŘŜ ŜƳƛǎǎƛƻƴǎ ǿƻǳƭŘ Ŧŀƭƭ ōŜƭƻǿ ƳƛƴƛƳǳƳ ǊŜǇƻǊǝƴƎ 
ǘƘǊŜǎƘƻƭŘǎΦ ¢ƘŜǊŜŦƻǊŜΣ ǘƘŜǊŜ ŀǊŜ ŦŀǊ ŦŜǿŜǊ ƻǇŜǊŀǘƻǊπǊŜǇƻǊǘŜŘ Řŀǘŀ ŀǾŀƛƭŀōƭŜ ŦƻǊ ǳǎŜ ƛƴ ŘŜǊƛǾƛƴƎ ŎƻǳƴǘǊȅπ
ǎǇŜŎƛŬŎ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎΤ ŀƴȅ ǎǳŎƘ ŦŀŎǘƻǊǎ ŘŜǊƛǾŜŘ ŦǊƻƳ ŀ ǎƳŀƭƭ ŘŀǘŀǎŜǘ Ƴŀȅ ƴƻǘ ōŜ ǊŜǇǊŜǎŜƴǘŀǝǾŜ ƻŦ 
ŀƭƭ ¦Y ƛƴǎǘŀƭƭŀǝƻƴǎ ƛƴ ǘƘŀǘ ǎŜŎǘƻǊΣ ŀƴŘ ǘƘŜǊŜŦƻǊŜ ƭƛǘŜǊŀǘǳǊŜ ŦŀŎǘƻǊǎ ŀǊŜ ǳǎŜŘ ƛƴ ǘƘŜ ¦Y ƛƴǾŜƴǘƻǊƛŜǎ ŦƻǊ 
ǘƘŜǎŜ ǇƻƭƭǳǘŀƴǘǎΦ ¢ƘŜ ǎŜŎǘƻǊǎ ŀƴŘ Ǉƻƭƭǳǘŀƴǘǎ ǿƘŜǊŜ ƭƛǘŜǊŀǘǳǊŜ ŦŀŎǘƻǊǎ ŀǊŜ ǳǎŜŘ ŘǳŜ ǘƻ ƭƛƳƛǘŜŘ ƻǇŜǊŀǘƻǊπ
ǊŜǇƻǊǘŜŘ ŜƳƛǎǎƛƻƴǎ Řŀǘŀ ŀǊŜ ǘȅǇƛŎŀƭƭȅ ƳƛƴƻǊ ŎƻƴǘǊƛōǳǘƻǊǎ ǘƻ ¦Y ŜƳƛǎǎƛƻƴ ǘƻǘŀƭǎΦ 

¢ƘŜ ŦƻƭƭƻǿƛƴƎ ǎŜŎǝƻƴǎ ƎƛǾŜ ƳƻǊŜ ŘŜǘŀƛƭǎ ƻŦ ǘƘŜ ƳŜǘƘƻŘƻƭƻƎȅΦ 5ŜǘŀƛƭŜŘ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŀǊŜ ŀǾŀƛƭŀōƭŜ 
ŀǘ ƘǧǇǎΥκκƴŀŜƛΦŜƴŜǊƎȅǎŜŎǳǊƛǘȅΦƎƻǾΦǳƪκŜƳƛǎǎƛƻƴπŦŀŎǘƻǊǎκŜƳƛǎǎƛƻƴπŦŀŎǘƻǊǎπŘŀǘŀōŀǎŜ ŀƴŘ ŀǊŜ ƻƊŜƴ 
ǳǇŘŀǘŜŘ ōŜǘǿŜŜƴ !ǇǊƛƭ ŀƴŘ aŀȅΣ ŦƻƭƭƻǿƛƴƎ ǘƘŜ ƭŀǘŜǎǘ ǎǳōƳƛǎǎƛƻƴΦ 

3.1.3. Fuel Consumption Data 

CǳŜƭ ŎƻƴǎǳƳǇǝƻƴ Řŀǘŀ ǳǎŜŘ ƛƴ ǘƘŜ ¦Y ƛƴǾŜƴǘƻǊƛŜǎ ŀǊŜ ǇǊƛƳŀǊƛƭȅ ǘŀƪŜƴ ŘƛǊŜŎǘƭȅ ŦǊƻƳ 5¦Y9{Σ ōǳǘ ǘƘŜǊŜ 
ŀǊŜ ŀ ǎƳŀƭƭ ƴǳƳōŜǊ ƻŦ ƛƴǎǘŀƴŎŜǎ ǿƘŜǊŜ ŀƭǘŜǊƴŀǝǾŜ ŜƴŜǊƎȅ ǳǎŜ ŜǎǝƳŀǘŜǎ ŀǊŜ ǳǎŜŘ ƛƴ ǇǊŜŦŜǊŜƴŎŜΣ ŀƴŘ 
ƘŜƴŎŜ ǿƘŜǊŜ ǘƘŜ b!9L ŜƴŜǊƎȅ Řŀǘŀ ŘŜǾƛŀǘŜ ŦǊƻƳ ǘƘƻǎŜ ǇǊŜǎŜƴǘŜŘ ƛƴ 5¦Y9{43Σ ŦƻǊ ǘƘŜ ǊŜŀǎƻƴǎ ǇǊŜǎŜƴǘŜŘ 
ƛƴ ǎŜŎǝƻƴ мΦпΦоΦ 

¢ƘŜ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ ŘŜǾƛŀǝƻƴǎ ŦǊƻƳ 5¦Y9{ ŀǊŜΥ 

¶ DUKES data for the quantity of fuel oil consumed by power stations are much lower 
than the quantities reported by process operators under the EU ETS / UK ETS. In part, 
this is due to the use of recovered waste oils, which is presumed to be often reported 
aǎ ΨŦǳŜƭ ƻƛƭΩ ƛƴ ǘƘŜ 9¢{ ŘŀǘŀΣ ōǳǘ ŜǾŜƴ ǿƘŜƴ ǘƘƛǎ ƛǎ ǘŀƪŜƴ ƛƴǘƻ ŀŎŎƻǳƴǘΣ ǘƘŜ 5¦Y9{ 
ŦƛƎǳǊŜǎ ŀǊŜ ǎǘƛƭƭ ŎƻƴǎƛŘŜǊŜŘ ǘƻƻ ƭƻǿΦ ¢ƘŜ ƻǇŜǊŀǘƻǊǎΩ Řŀǘŀ ŀǊŜ ǳǎŜŘ ƛƴ ǘƘŜ b!9L ŀƴŘ ǎǇƭƛǘ 
ƛƴǘƻ ŎƻƴǎǳƳǇǘƛƻƴ ƻŦ ΨǿŀǎǘŜ ƻƛƭΩ ŀƴŘ ΨŦǳŜƭ ƻƛƭΩΦ ¢Ƙƛǎ ǎǇƭƛǘ ƛǎ ŘŜǘŜǊƳƛƴŜŘ ōȅ ǘƘŜ 
independent estimates that are made for use of waste oils as a power station fuel 
(see below). Overall consistency between the NAEI and DUKES for fuel oil is 
maintained by reducing the NAEI estimate for fuel oil consumed by the industrial 
sector compared with the figure in DUKES. 

¶ Similarly, DUKES data for consumption of gas oil in power stations are also lower than 
data for recent years taken from EU ETS / UK ETS. As with fuel oil, a re-allocation of 
gas oil is made so that the NAEI is consistent with the ETS data for power stations, 

 
43 Detailed fuel reconciliation tables and explanations for deviations from UK energy statistics in compiling the UK emission inventories are 
ǇǊŜǎŜƴǘŜŘ ƛƴ !ƴƴŜȄ п ƻŦ ǘƘŜ ¦YΩǎ bŀǘƛƻƴŀƭ LƴǾŜƴǘƻǊȅ wŜǇƻǊǘ ŦƻǊ ǎǳōƳƛǎǎƛƻƴ ƻŦ DID ŜƳƛǎǎƛƻƴ ŜǎǘƛƳŀǘŜǎ ǘƻ ǘƘŜ ¦bC///Φ ¢he activity data that 
underpin GHG and AQ emission estimates are identical as the UK inventories are compiled and reported via a common database, within the 
National Atmospheric Emissions Inventory programme. 

https://naei.energysecurity.gov.uk/emission-factors/emission-factors-database
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but also consistent with overall demand for gas oil, given in DUKES. The ETS data also 
shows that small quantities of burning oil are used at power stations, but DUKES does 
not include any data. The NAEI includes a similar re-allocation to that used for fuel 
oil and gas oil. 

¶ DUKES does not include a full time series of consumption of petroleum coke as a fuel. 
Data are provided for: 

Á ǘƘŜ ōǳǊƴƛƴƎ ƻŦ Ŏŀǘŀƭȅǎǘ ŎƻƪŜ ŀǘ ǊŜŬƴŜǊƛŜǎ ƛƴ ŀƭƭ ȅŜŀǊǎΤ 

Á ǇŜǘǊƻƭŜǳƳ ŎƻƪŜ ōǳǊƴǘ ŀǘ ǇƻǿŜǊ ǎǘŀǝƻƴǎ ŦƻǊ нллт ƻƴǿŀǊŘǎΦ 

¶ NAEI activity data include estimates of petroleum coke burnt by power stations (based 
on data from industry sources and the EU ETS / UK ETS) which differ slightly from the 
data given in DUKES. Furthermore, activity data for refinery use of petroleum coke for 
2005-2010, 2013, and 2015-2019 are based on EU ETS data, rather than DUKES, 
because the EU ETS figures exceed those given in DUKES and are regarded as more 
accurate. In the case of petroleum coke, it is not always possible to reconcile the NAEI 
estimates of total UK demand for petroleum coke with the data given in DUKES. The 
NAEI values for all sectors are based on detailed and generally reliable data sources 
such as ETS or trade bodies and in some years these data suggest higher UK demand 
than is given in DUKES. Because of the quality of the data and, as a conservative 
approach, the NAEI therefore deviates from DUKES and assumes that total use of 
petroleum coke (including non-energy uses) is higher than the DUKES demand figures 
for 1990-1991, 1999, 2001, 2005-2010, 2013, 2015-2019. 

¶ The activity data for fuel gas use in the upstream oil and gas sector are under-reported 
ƛƴ 5¦Y9{ ǇǊƛƻǊ ǘƻ нллмΦ CǊƻƳ нллм ƻƴǿŀǊŘǎΣ ŀ ƴŜǿ ǊŜǇƻǊǘƛƴƎ ǎȅǎǘŜƳΣ ǘƘŜ ΨtŜǘǊƻƭŜǳƳ 
tǊƻŘǳŎǘƛƻƴ wŜǇƻǊǘƛƴƎ {ȅǎǘŜƳΩ (PPRS), has been used to compile the DUKES data on 
fuel gas use from upstream exploration and production. The long-term trend in DUKES 
indicates that fuel gas use by the oil and gas extraction industry increased by 20% 
between 2000 and 2001, but this step change is not a real reflection of increased 
activity but rather a reflection of the gap in DUKES fuel gas statistics for the upstream 
sector prior to PPRS. The EEMS data provides activity data and emissions from own 
fuel gas use at all offshore installations and onshore oil and gas terminals from 1998 
onwards, and the trade association, UK Oil and Gas, has provided estimates for 
industry-wide activity and emissions for earlier years based on sector surveys in 1990 
and 1991. These EEMS and UK Oil and Gas activity data are used in preference to the 
DUKES data for up to 2001, in order to present complete emission estimates in 1A1c. 

¶ CǳǊǘƘŜǊƳƻǊŜΣ ǘƘŜ 5¦Y9{ Řŀǘŀ ŦƻǊ ƻǇŜǊŀǘƻǊǎΩ ƻǿƴ ǳǎŜ ƻŦ ŦǳŜƭ Ǝŀǎ ƛƴ ǘƘŜ ǳǇǎǘǊŜŀƳ ƻƛƭ 
and gas sector is also incomplete for later years in the time series, as the EEMS and 
(from 2005) ETS data also exceed DUKES data; this under-report in DUKES is primarily 
due to the use of process off-gases as a fuel at oil terminals. The UK inventory 
estimates for fuel gas use across the sector align with ETS data since 2005, and EEMS 
data up to 2004. 

¶ 5¦Y9{ Řŀǘŀ ŦƻǊ ǊŜŦƛƴŜǊȅ ǳǎŜ ƻŦ ǊŜŦƛƴŜǊȅ ŦǳŜƭ Ǝŀǎ όǊŜŦŜǊǊŜŘ ǘƻ ŀǎ άhtDέ ƛƴ 5¦Y9{ύ ŀǊŜ 
lower than those reported within the ETS for most years of the recent time series. 
Analysis of the total reported emissions data from ETS (from 2005 onwards) from the 
activity data reported in DUKES and from the installation operators reporting to Fuels 
Industry UK indicates that the gap in UK energy balance data is evident in most years 
from 2004 onwards. Therefore, in deriving estimates for the UK emission inventories, 
the refinery fuel gas activity is aligned with the data from the trade association (Fuels 
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Industry UK) for 2004 and from ETS in all years where ETS data are higher than DUKES 
data, i.e. 2006-2011, and 2013 onwards. 

¶ In the UK energy commodity balance tables presented in DUKES 2014 onwards, the 
DESNZ energy statistics team revised the energy / non-energy allocation for several 
petroleum-based fuels: propane, butane, naphtha, gas oil, petroleum coke. These 
revisions were based on re-analysis of the available data reported by fuel suppliers 
ŀƴŘ ǘƘŜ ¦Y ǘŀȄŀǘƛƻƴ ŀƴŘ ŎǳǎǘƻƳǎ ŀǳǘƘƻǊƛǘȅΣ Iƛǎ aŀƧŜǎǘȅΩǎ wŜǾŜƴǳŜ ŀƴŘ /ǳǎǘƻƳǎ 
(HMRC), but the revisions to DUKES were only applied from 2008 onwards. Therefore, 
in order to ensure a consistent time series of activity data and emissions in the UK 
inventories, the Inventory Agency has derived (in consultation with the DESNZ energy 
statistics team) a revised time series for these commodities back to 1990, i.e. 
deviating from the published DUKES fuel activity totals for 1990-2007. 

¶ The UK inventory shipping model, first published in 2017, generates bottom-up 
annual estimates of gas oil and fuel oil consumption from UK shipping based on 
detailed vessel movement data; these estimates are higher than the allocation of fuel 
use to shipping within DUKES, and are used in preference to DUKES.  

¶ Bottom-up data for bioenergy and waste-derived fuels are largely used in preference 
to DUKES data. Where there is a difference between the bottom-up data and the 
DUKES total for electricity generation, this is balanced, by fuel, with industrial 
combustion. Wood use in power stations is classified as plant biomass in DUKES.  

¶ Liquid biofuels are reported as a fuel by some power station operators, and this does 
not appear in DUKES. Consultation with the DUKES team could not fully identify 
where this fuel would be captured, so as a conservative approach, this fuel is treated 
as additional to DUKES. 

3.1.4. NFR 1A1a: Power Stations 

bCw {ŜŎǘƻǊ м!мŀ ƛǎ ŀ ƪŜȅ ǎƻǳǊŎŜ ƛƴ нлно ŦƻǊ bh·Σ {hнΣ taнΦрΣ /hΣ IƎΣ /ǊΣ bƛΣ {ŜΣ t/55κC ŀƴŘ I/.Φ 

9ƭŜŎǘǊƛŎƛǘȅ ƎŜƴŜǊŀǝƻƴ ǳǎƛƴƎ Ŧƻǎǎƛƭ ŦǳŜƭǎ ƛǎ ŘŜŬƴŜŘ ƛƴ ǘƘŜ b!9L ŀǎ ŎƻƴǎƛǎǝƴƎ ƻŦ ŀ ǊŜƭŀǝǾŜƭȅ ǎƳŀƭƭ ƴǳƳōŜǊ 
ƻŦ ƛƴŘǳǎǘǊƛŀƭ ǎƛǘŜǎΦ ¢ƘŜ Ƴŀƛƴ Ŧƻǎǎƛƭ ŦǳŜƭǎ ǳǎŜŘ ŀǊŜ ōƛǘǳƳƛƴƻǳǎ Ŏƻŀƭ ŀƴŘ ƴŀǘǳǊŀƭ ƎŀǎΦ !ǇǇǊƻȄƛƳŀǘŜƭȅ ор tW 
όƴŜǘύ ƻŦ Ŏƻŀƭ ǿŜǊŜ ōǳǊƴǘ ŀǘ ǘƘŜ ŦƻǳǊ ǊŜƳŀƛƴƛƴƎ ǇƻǿŜǊ ǎǘŀǝƻƴǎ όŘƻǿƴ ōȅ ŀǊƻǳƴŘ от҈ ŦǊƻƳ ǘƘŜ ǇǊŜǾƛƻǳǎ 
ȅŜŀǊύΣ ǿƘƛƭŜ ŀǇǇǊƻȄƛƳŀǘŜƭȅ рфл tW όƴŜǘύ ƻŦ Ǝŀǎ ǿŜǊŜ ŎƻƴǎǳƳŜŘ ŀǘ пр ƭŀǊƎŜ ǇƻǿŜǊ ǎǘŀǝƻƴǎ ŀƴŘ п ǎƳŀƭƭ 
όғрлa²ǘƘύ ǊŜƎƛƻƴŀƭ ǎǘŀǝƻƴǎ όǘƘŜ ƳŀƧƻǊƛǘȅ ƻŦ ƭŀǊƎŜǊ Ǝŀǎ Ǉƭŀƴǘ ŀǊŜ /ƻƳōƛƴŜŘπ/ȅŎƭŜ Dŀǎ ¢ǳǊōƛƴŜǎ 
ό//D¢ǎύύΦ Dŀǎ ƻƛƭ ƻǊ ōǳǊƴƛƴƎ ƻƛƭ ǿŀǎ ǳǎŜŘ ŀǎ ǘƘŜ ǇǊƛƳŀǊȅ ŦǳŜƭ ōȅ ǎƻƳŜ ǇƻǿŜǊ ǎǘŀǝƻƴǎ ƛƴŎƭǳŘƛƴƎ ŀ 
ƴǳƳōŜǊ ƻŦ ǎƳŀƭƭ ƴŜǿ ǎǘŀǝƻƴǎ ǿƘƛŎƘ ǇǊƻǾƛŘŜ ǎƘƻǊǘπǘŜǊƳ ŎŀǇŀŎƛǘȅ ŦƻǊ ƎǊƛŘ ǎǳǇǇƻǊǘΦ Lǘ ƛǎ ŀƭǎƻ ǳǎŜŘ 
όǇǊƛƳŀǊƛƭȅ ŀǎ ŀ ǎǘŀǊǘπǳǇ ƻǊ ǎǳǇǇƻǊǘ ŦǳŜƭύ ŦƻǊ ŎƻŀƭπŬǊŜŘ ƻǊ ƎŀǎπŬǊŜŘ ǇƻǿŜǊ ǎǘŀǝƻƴǎΦ IŜŀǾȅ ŦǳŜƭ ƻƛƭ ƛǎ ƴƻ 
ƭƻƴƎŜǊ ǳǎŜŘ ŀǎ ǘƘŜ ǇǊƛƳŀǊȅ ŦǳŜƭ ŀǘ ŀƴȅ ǇƻǿŜǊ ǎǘŀǝƻƴΣ ŀƭǘƘƻǳƎƘ ƛǘ ǘƻƻ ƛǎ ǳǎŜŘ ŀǎ ŀ ǎǘŀǊǘπǳǇ ŀƴŘκƻǊ 
ǎǳǇǇƻǊǘ ŦǳŜƭ ŀǘ ŎƻŀƭπŬǊŜŘ ǎǘŀǝƻƴǎΦ  

hƴŜ ƻŦ ǘƘŜ ƎŀǎπŬǊŜŘ ǇƻǿŜǊ ǎǘŀǝƻƴǎ Ƙŀǎ ƻƴ ƻŎŎŀǎƛƻƴǎΣ ōǳǊƴǘ ǎƳŀƭƭ ǉǳŀƴǝǝŜǎ ƻŦ ǎƻǳǊ Ǝŀǎ ŀǎ ǿŜƭƭ ŀǎ 
ƴŀǘǳǊŀƭ ƎŀǎΣ ǿƛǘƘ ƭŀǊƎŜǊ ǉǳŀƴǝǝŜǎ ōŜƛƴƎ ōǳǊƴǘ ƛƴ ǘƘŜ мффлǎΦ {ŜǾŜǊŀƭ ¦Y ŎƻŀƭπŬǊŜŘ ǇƻǿŜǊ ǎǘŀǝƻƴǎ ƘŀǾŜ 
ǘǊƛŀƭƭŜŘ ǳǎŜ ƻŦ ǇŜǘǊƻƭŜǳƳ ŎƻƪŜ ƛƴ ǘƘŜ ǇŀǎǘΣ ŀƴŘ ŀǘ ƭŜŀǎǘ ǎƻƳŜ ǎǘŀǝƻƴǎ ƘŀǾŜ ƻƴ ƻŎŎŀǎƛƻƴ ōǳǊƴǘ ǎŎǊŀǇ 
ǘȅǊŜǎΣ ōƛǘǳƳŜƴ ŜƳǳƭǎƛƻƴΣ ŀƴŘ Ŏƻŀƭ ǎƭǳǊǊȅΦ bƻƴŜ ƻŦ ǘƘŜǎŜ ŦǳŜƭǎ ƘŀǾŜ ōŜŜƴ ǳǎŜŘ ƛƴ ǘƘŜ ¦Y ƛƴ ǊŜŎŜƴǘ ȅŜŀǊǎΦ 

.ƛƻŦǳŜƭǎ ŀǊŜ ōǳǊƴǘ ŀǎ ǘƘŜ ǇǊƛƳŀǊȅ ŦǳŜƭ ŀǘ ŀ ƴǳƳōŜǊ ƻŦ ǇƻǿŜǊ ƎŜƴŜǊŀǝƻƴ ǎƛǘŜǎ ǘƻ ƘŜƭǇ ŜƭŜŎǘǊƛŎƛǘȅ 
ƎŜƴŜǊŀǘƻǊǎ ƳŜŜǘ DƻǾŜǊƴƳŜƴǘ ǘŀǊƎŜǘǎ ŦƻǊ ǊŜƴŜǿŀōƭŜ ŜƴŜǊƎȅ ǇǊƻŘǳŎǝƻƴ ƛƴŎƭǳŘƛƴƎ ŀ ƴǳƳōŜǊ ƻŦ ŦƻǊƳŜǊ 
ŎƻŀƭπōǳǊƴƛƴƎ ōƻƛƭŜǊǎΦ ! ƴǳƳōŜǊ ƻŦ ǎƛǘŜǎ ǳǎŜ ǿƻƻŘΣ ǇƻǳƭǘǊȅ ƭƛǧŜǊ ƻǊ ǎǘǊŀǿ ŀǎ ǘƘŜƛǊ Ƴŀƛƴ ŦǳŜƭΦ aŀƴȅ Ŏƻŀƭπ
ŬǊŜŘ ǇƻǿŜǊ ǎǘŀǝƻƴǎ ŀƭǎƻ ƘŀǾŜ ŎƻπŬǊŜŘ ōƛƻƳŀǎǎ ŦǳŜƭǎ ǘƻ ǎǳǇǇƭŜƳŜƴǘ ǘƘŜ ǳǎŜ ƻŦ Ŧƻǎǎƛƭ ŦǳŜƭǎΦ ¢ƘŜ 
ŎƻƳōƛƴŀǝƻƴ ƻŦ ōƛƻŦǳŜƭǎΣ ƛƴŎƭǳŘƛƴƎ ǎƻƭƛŘ ōƛƻƳŀǎǎ ŀƴŘ ōƛƻƎŀǎΣ ǳǎŜŘ ŦƻǊ ŜƭŜŎǘǊƛŎƛǘȅ ƎŜƴŜǊŀǝƻƴ ǿŜǊŜ 
ǊŜǇƻǊǘŜŘ ǘƻ ōŜ сΣсмп ƪǘƻŜ όƎǊƻǎǎύ ƛƴ нлноΦ  
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9ƭŜŎǘǊƛŎƛǘȅ ŀƴŘκƻǊ ƘŜŀǘ ƛǎ ŀƭǎƻ ƎŜƴŜǊŀǘŜŘ ŀǘ рф 9ƴŜǊƎȅ ŦǊƻƳ ²ŀǎǘŜ ό9Ŧ²ύ Ǉƭŀƴǘ ƛƴ ǘƘŜ ¦Y όǘƘƛǎ ƴǳƳōŜǊ 
ƛǎ ŜȄǇŜŎǘŜŘ ǘƻ ƎǊƻǿ ƛƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ȅŜŀǊǎ ŀǎ ƴŜǿ Ǉƭŀƴǘ ŀǊŜ ŎƻƳƳƛǎǎƛƻƴŜŘύΦ !ƭƭ ¦Y ƳŀƛƴƭŀƴŘ 
ƛƴŎƛƴŜǊŀǘƻǊǎ ƘŀǾŜ ƎŜƴŜǊŀǘŜŘ ŜƭŜŎǘǊƛŎƛǘȅ ŀƴŘκƻǊ ƘŜŀǘ ǎƛƴŎŜ мффтΤ ǇǊƛƻǊ ǘƻ ǘƘŀǘ ȅŜŀǊ ŀǘ ƭŜŀǎǘ ǎƻƳŜ a{² 
ǿŀǎ ōǳǊƴǘ ƛƴ ƻƭŘŜǊ Ǉƭŀƴǘ ǿƛǘƘƻǳǘ ŜƴŜǊƎȅ ǊŜŎƻǾŜǊȅΣ ŀƴŘ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘƻǎŜ ǎƛǘŜǎ ƛǎ ǊŜǇƻǊǘŜŘ ǳƴŘŜǊ 
bCw р/мŀΦ Lǘ ƛǎ ƴƻǘ ƪƴƻǿƴ ƛŦ ǘƘŜ ǿŀǎǘŜ ƛƴŎƛƴŜǊŀǘƻǊ ƻƴ ǘƘŜ {Ŏƛƭƭȅ LǎƭŜǎ όǿƘƛŎƘ ŎƭƻǎŜŘ ƛƴ нлмпύ ǊŜŎƻǾŜǊŜŘ 
ƘŜŀǘ ƻǊ ƎŜƴŜǊŀǘŜŘ ŜƭŜŎǘǊƛŎƛǘȅΣ ōǳǘ ƛǘ ǿŀǎ ǾŜǊȅ ǎƳŀƭƭΣ ŀƴŘ ǎŜǇŀǊŀǘŜ ŀŎǝǾƛǘȅ Řŀǘŀ ŀǊŜ ƴƻǘ ŀǾŀƛƭŀōƭŜΣ ǎƻ ƛǘ ƛǎ 
ǊŜǇƻǊǘŜŘ ǳƴŘŜǊ м!м ǘƻƎŜǘƘŜǊ ǿƛǘƘ ŀƭƭ ƻǘƘŜǊ ¦Y 9Ŧ² ǇƭŀƴǘΣ ǊŀǘƘŜǊ ǘƘŀƴ ǎŜǇŀǊŀǘŜƭȅ ǳƴŘŜǊ р/мŀΦ  

!ƭƭ ƻŦ ǘƘŜ ¦YΩǎ 9Ŧ² Ǉƭŀƴǘ ŀǊŜ ǊŜƎǳƭŀǘŜŘ ŀƴŘ ƘŀǾŜ ǘƻ ǊŜǇƻǊǘ ŀƴƴǳŀƭ ǎƛǘŜ ŜƳƛǎǎƛƻƴǎ ǘƻ ǘƘŜ ¦Y ǊŜƎǳƭŀǘƻǊǎ 
ŦƻǊ ǊŜǇƻǊǝƴƎ ƛƴ ǊŜƎǳƭŀǘƻǊ ƛƴǾŜƴǘƻǊƛŜǎ ƛƴŎƭǳŘƛƴƎ ǘƘŜ tw¢wΦ {ƛƳƛƭŀǊƭȅΣ ŎƻƳōǳǎǝƻƴ Ǉƭŀƴǘ Ҕрлa²ǘƘ ŀƭǎƻ 
ǊŜǇƻǊǘ ŀƴƴǳŀƭ ǎƛǘŜ ŜƳƛǎǎƛƻƴǎ ǘƻ ¦Y ǊŜƎǳƭŀǘƻǊǎΦ ¢ƘŜǎŜ Řŀǘŀ ŀǊŜ ǳǎŜŘ ŀǎ ǘƘŜ ōŀǎƛǎ ƻŦ b!9L ŜƳƛǎǎƛƻƴ 
ŜǎǝƳŀǘŜǎ ŦƻǊ ǘƘŜ ǎŜŎǘƻǊΦ CƻǊ ƛƴŎƛƴŜǊŀǝƻƴ ŀƴŘ ƭŀǊƎŜ ŎƻƳōǳǎǝƻƴ Ǉƭŀƴǘ ǘƘŜǊŜ ŀǊŜ ƳƛƴƛƳǳƳ ǊŜǉǳƛǊŜƳŜƴǘǎ 
ǇǳōƭƛǎƘŜŘ ƛƴ ǘƘŜ 9tw ǿƘƛŎƘ ƛƴŎƭǳŘŜ ŜƳƛǎǎƛƻƴ ƭƛƳƛǘ ǾŀƭǳŜǎ ό9[±ǎύ ŀƴŘ ǇǊƻǘƻŎƻƭǎ ŦƻǊ ŀǎǎŜǎǎƛƴƎ ŎƻƳǇƭƛŀƴŎŜ 
ǿƘŜƴ ǳǎƛƴƎ Ŏƻƴǝƴǳƻǳǎ ŜƳƛǎǎƛƻƴ ƳƻƴƛǘƻǊƛƴƎ ǎȅǎǘŜƳǎ ǘƻ ƳŜŀǎǳǊŜ ŜƳƛǎǎƛƻƴ ŎƻƴŎŜƴǘǊŀǝƻƴǎΦ ¢ƘŜǎŜ 
ǇǊƻǘƻŎƻƭǎ ƛƴŎƭǳŘŜ ǎǳōǘǊŀŎǝƻƴ ƻŦ ƳŜŀǎǳǊŜƳŜƴǘ ŎƻƴŬŘŜƴŎŜ ƛƴǘŜǊǾŀƭǎ όŀ ƳŜŀǎǳǊŜ ƻŦ ǳƴŎŜǊǘŀƛƴǘȅύ ŦǊƻƳ 
ŎƻƴŎŜƴǘǊŀǝƻƴ Řŀǘŀ ǇǊƻǾƛŘŜŘ ōȅ Ŏƻƴǝƴǳƻǳǎ ƳƻƴƛǘƻǊƛƴƎ ǎȅǎǘŜƳǎΦ DǳƛŘŀƴŎŜ ƻƴ ǊŜǇƻǊǝƴƎ ŀƴƴǳŀƭ 
ŜƳƛǎǎƛƻƴǎ ǇǳōƭƛǎƘŜŘ ōȅ ŜŀŎƘ ƻŦ ǘƘŜ ¦Y ǊŜƎǳƭŀǘƻǊǎ ǎǘŀǘŜ ŜȄǇƭƛŎƛǘƭȅ ǘƘŀǘ ǘƘŜ ŎƻƴŬŘŜƴŎŜ ƛƴǘŜǊǾŀƭǎ Ƴǳǎǘ 
ƴƻǘ ōŜ ǎǳōǘǊŀŎǘŜŘ ǿƘŜƴ ƎŜƴŜǊŀǝƴƎ ŀƴƴǳŀƭ ŜƳƛǎǎƛƻƴǎ Řŀǘŀ όǎŜŜ ōƻȄ нύΦ  

Box 2 Guidance from UK Regulators on determining annual emissions from continuous emission monitoring 
data  
All state that: Confidence Intervals must not be subtracted from the average values generated from the raw 
emissions data, prior to calculation of annual mass emissions (unless part of an overriding written 
agreement withΧΦώǘƘŜ ǊŜƎǳƭŀǘƻǊϐύ. 
 
England  
Pollution inventory reporting: general and sector guidance here : 
https://www.gov.uk/government/publications/pollution-inventory-reporting-guidance-notes 
Also sector specific guidance for incineration, here : 
https://www.gov.uk/government/publications/pollution-inventory-reporting-guidance-notes/incineration-

activities-pollution-inventory-reporting 
  
Scotland 
Section 2.3 here : 
https://www.sepa.org.uk/media/162644/spri_release_estimation_techniques_ret.pdf  
 
Wales 
Annex 1, Section 1.b here : 
https://cdn.cyfoethnaturiol.cymru/media/688081/gn25-emissions-inventory-
reporting.pdf?mode=pad&rnd=131947146700000000  
 
Northern Ireland 
Annex 1 Section 1.2 here : 
https://www.daera-ni.gov.uk/sites/default/files/publications/doe/pollution-guidance-niea-inventory-
reporting-guidance-2016.pdf  

Lƴ ǊŜǎǇƻƴǎŜ ǘƻ ǇǊŜǾƛƻǳǎ ǊŜǾƛŜǿ ǉǳŜǎǝƻƴǎΣ ǘƘŜ ¦Y LƴǾŜƴǘƻǊȅ !ƎŜƴŎȅ Ƙŀǎ ǎƻǳƎƘǘ ŦǳǊǘƘŜǊ ŎƭŀǊƛŬŎŀǝƻƴǎ 
ŦǊƻƳ ¦Y ǊŜƎǳƭŀǘƻǊȅ ŀƎŜƴŎƛŜǎΦ ¢ƘŜ ǊŜƎǳƭŀǘƻǊǎ ƘŀǾŜ ƴƻǘ ƛŘŜƴǝŬŜŘ ŀƴȅ ǎƛǘŜǎ ŜƛǘƘŜǊ ŀƳƻƴƎ 9Ŧ² Ǉƭŀƴǘ ƻǊ ƛƴ 
ƻǘƘŜǊ ǎŜŎǘƻǊǎΣ ǿƘŜǊŜ ǇŜǊƳƛǎǎƛƻƴ Ƙŀǎ ōŜŜƴ ƎƛǾŜƴ ǘƻ ƻǇŜǊŀǘƻǊǎ ǘƻ ǎǳōǘǊŀŎǘ ŎƻƴŬŘŜƴŎŜ ƛƴǘŜǊǾŀƭǎΣ ǎƻ ǿŜ 
ŀǊŜ ǘƘŜǊŜŦƻǊŜ ŎƻƴŬŘŜƴǘ ǘƘŀǘ ǘƘŜ ¦Y ƻǇŜǊŀǘƻǊ ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ǊŜǇƻǊǘŜŘ ǘƻ ǊŜƎǳƭŀǘƻǊ ƛƴǾŜƴǘƻǊƛŜǎ Řƻ 
ƴƻǘ ǎǳōǘǊŀŎǘ ŎƻƴŬŘŜƴŎŜ ƛƴǘŜǊǾŀƭǎΦ 

.ƛƻƎŀǎ ŎƻƴǎƛǎǝƴƎ ƻŦ ƭŀƴŘŬƭƭ ƎŀǎΣ ǎŜǿŀƎŜ Ǝŀǎ ŀƴŘ !ƴŀŜǊƻōƛŎ 5ƛƎŜǎǝƻƴ ό!ƴ5ύ ŀǊŜ ōǳǊƴǘ ǘƻ ƎŜƴŜǊŀǘŜ 
ŜƭŜŎǘǊƛŎƛǘȅ ŀƴŘ ƘŜŀǘΦ Lƴ нлноΣ ǘƘŜ ƛƴǎǘŀƭƭŜŘ ŎŀǇŀŎƛǘȅ ŦƻǊ ŜƭŜŎǘǊƛŎƛǘȅ ƎŜƴŜǊŀǝƻƴ ŦǊƻƳ ƭŀƴŘŬƭƭ ƎŀǎΣ ǎŜǿŀƎŜ 
Ǝŀǎ ŀƴŘ ŀƴŀŜǊƻōƛŎ ŘƛƎŜǎǝƻƴ ǿŀǎ млрфΣ нсу ŀƴŘ сом a²Σ ǊŜǎǇŜŎǝǾŜƭȅΦ ¢ƘŜǎŜ ōƛƻƎŀǎ ǎƛǘŜǎ ǿŜǊŜ 
ƻǊƛƎƛƴŀƭƭȅ ǘǊŜŀǘŜŘ ŀǎ ǇƻǿŜǊ ǎǘŀǝƻƴǎ ƛƴ ǘƘŜ b!9LΣ ōǳǘ ǿŜǊŜ ǎǳōǎŜǉǳŜƴǘƭȅ ǊŜŀǎǎƛƎƴŜŘ ǘƻ ǎŜŎǘƻǊ м!нƎǾƛƛƛ 

https://www.gov.uk/government/publications/pollution-inventory-reporting-guidance-notes
https://www.gov.uk/government/publications/pollution-inventory-reporting-guidance-notes/incineration-activities-pollution-inventory-reporting
https://www.gov.uk/government/publications/pollution-inventory-reporting-guidance-notes/incineration-activities-pollution-inventory-reporting
https://www.sepa.org.uk/media/162644/spri_release_estimation_techniques_ret.pdf
https://cdn.cyfoethnaturiol.cymru/media/688081/gn25-emissions-inventory-reporting.pdf?mode=pad&rnd=131947146700000000
https://cdn.cyfoethnaturiol.cymru/media/688081/gn25-emissions-inventory-reporting.pdf?mode=pad&rnd=131947146700000000
https://www.daera-ni.gov.uk/sites/default/files/publications/doe/pollution-guidance-niea-inventory-reporting-guidance-2016.pdf
https://www.daera-ni.gov.uk/sites/default/files/publications/doe/pollution-guidance-niea-inventory-reporting-guidance-2016.pdf
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όŀǳǘƻƎŜƴŜǊŀǘƻǊǎύΦ Lǘ ƛǎ ǇƻǎǎƛōƭŜ ǘƘŀǘ ǎƻƳŜ ƻŦ ǘƘŜ ǎƛǘŜǎ ōǳǊƴƛƴƎ ǎŜǿŀƎŜ Ǝŀǎ ŀƴŘ ƭŀƴŘŬƭƭ Ǝŀǎ ŎƻǳƭŘ ōŜ ƳƻǊŜ 
ŀŎŎǳǊŀǘŜƭȅ ŘŜǎŎǊƛōŜŘ ŀǎ ŀǳǘƻ ƎŜƴŜǊŀǘƻǊǎΣ ƘƻǿŜǾŜǊ ǿŜ Řƻ ƴƻǘ ƘŀǾŜ ƛƴŦƻǊƳŀǝƻƴ ŦƻǊ ǘƘŜ ǎƛǘŜǎ ŀƴŘ ǎƻ 
ǊŜǇƻǊǘ ŀƭƭ ƭŀƴŘŬƭƭ Ǝŀǎ ŀƴŘ ǎŜǿŀƎŜ Ǝŀǎ ǳǎŜ ƛƴ ǘƘŜ ǎŀƳŜ ǿŀȅΣ ƛƴ м!мŀΦ Lƴ ǘƘŜ ŎŀǎŜ ƻŦ ōƛƻƎŀǎŜǎ ŦǊƻƳ 
ŀƴŀŜǊƻōƛŎ ŘƛƎŜǎǝƻƴΣ ǿŜ ƘŀǾŜ ŀǎǎǳƳŜŘ ǘƘŀǘ ǘƘŜǎŜ ŀǊŜ ŦŀǊ ƳƻǊŜ ƭƛƪŜƭȅ ǘƻ ƛƴǾƻƭǾŜ ǘƘŜ ǇǊƻǾƛǎƛƻƴ ƻŦ ŜƴŜǊƎȅ 
ŦƻǊ ǳǎŜ ƛƴ ƛƴŘǳǎǘǊƛŀƭ ŦŀŎƛƭƛǝŜǎ ŀƴŘ ƘŀǾŜ ǘƘŜǊŜŦƻǊŜ ǘǊŜŀǘŜŘ ŀǎ ƛƴŘǳǎǘǊƛŀƭ ŎƻƳōǳǎǝƻƴΦ 

[ŀǊƎŜǊ ¦Y ǇƻǿŜǊ ǎǘŀǝƻƴǎ ōǳǊƴƛƴƎ Ŧƻǎǎƛƭ ŦǳŜƭǎ ŀǊŜ ǊŜǉǳƛǊŜŘ ǘƻ ǊŜǇƻǊǘ ŜƳƛǎǎƛƻƴǎ ƛƴ ǘƘŜ ǾŀǊƛƻǳǎ ǊŜƎǳƭŀǘƻǊǎΩ 
ƛƴǾŜƴǘƻǊƛŜǎΥ ¢ƘŜ tƻƭƭǳǝƻƴ LƴǾŜƴǘƻǊȅ όtLύΣ ǘƘŜ ²ŜƭǎƘ 9Ƴƛǎǎƛƻƴǎ LƴǾŜƴǘƻǊȅ ό²9LύΣ ǘƘŜ {ŎƻǩǎƘ tƻƭƭǳǘŀƴǘ 
wŜƭŜŀǎŜ LƴǾŜƴǘƻǊȅ ό{twLύΣ ŀƴŘ bƻǊǘƘŜǊƴ LǊŜƭŀƴŘΩǎ tƻƭƭǳǝƻƴ LƴǾŜƴǘƻǊȅ όbLtLύΦ ¢ƘŜ ŜȄŎŜǇǝƻƴǎ ŀǊŜ ŀ 
ƴǳƳōŜǊ ƻŦ ǎƳŀƭƭ ǇƻǿŜǊ ǎǘŀǝƻƴǎΣ ǘȅǇƛŎŀƭƭȅ ǇǊƻǾƛŘƛƴƎ ŜƭŜŎǘǊƛŎƛǘȅ ŦƻǊ ƎǊƛŘ ǎǳǇǇƻǊǘ ƻǊ ǘƻ ƛǎƭŀƴŘ 
ŎƻƳƳǳƴƛǝŜǎΣ ǿƘƛŎƘ ōǳǊƴ ŜƛǘƘŜǊ ōǳǊƴƛƴƎ ƻƛƭ ƻǊ ŘƛŜǎŜƭ ƻƛƭΦ 9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘŜǎŜ ƴƻƴπǊŜǇƻǊǝƴƎ ǎƛǘŜǎ ŀǊŜ 
ǊŜƭŀǝǾŜƭȅ ƳƛƴƻǊ ƛƴ ǘƘŜ ¦Y ŎƻƴǘŜȄǘΣ ŀƴŘ ŜƳƛǎǎƛƻƴǎ ŀǊŜ ŜǎǝƳŀǘŜŘ ōŀǎŜŘ ƻƴ ŀŎǝǾƛǘȅ Řŀǘŀ ŦǊƻƳ 9¢{ ƻǊ 
ōŀǎŜŘ ƻƴ Ǉƭŀƴǘ ŎŀǇŀŎƛǘȅ ƛƴŦƻǊƳŀǝƻƴΦ 9Ƴƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ŦƻǊ ǘƘŜ ǎŜŎǘƻǊ ŀǊŜ ǘƘŜǊŜŦƻǊŜ ƭŀǊƎŜƭȅ ōŀǎŜŘ ƻƴ 
ǘƘŜ ŜƳƛǎǎƛƻƴ Řŀǘŀ ǊŜǇƻǊǘŜŘ ŦƻǊ ƛƴŘƛǾƛŘǳŀƭ ǎƛǘŜǎΥ 

UK emission = S Reported Site Emissions 

¢ƘŜǊŜ ŀǊŜ ŀ ŦŜǿ ƛƴǎǘŀƴŎŜǎ ƻŦ ǎƛǘŜǎ ƴƻǘ ǊŜǇƻǊǝƴƎ ŜƳƛǎǎƛƻƴǎ ƻŦ ǎƻƳŜ ǇƻƭƭǳǘŀƴǘǎΣ ƎŜƴŜǊŀƭƭȅ ōŜŎŀǳǎŜ ǘƘƻǎŜ 
ŜƳƛǎǎƛƻƴǎ ŀǊŜ ōŜƭƻǿ ǘƘŜ ǊŜǇƻǊǝƴƎ ǘƘǊŜǎƘƻƭŘΣ ƻǊ ōŜŎŀǳǎŜ ŀ ǎƛǘŜ ƛǎ ŎƭƻǎŜŘ Řƻǿƴ ǇŀǊǘǿŀȅ ǘƘǊƻǳƎƘ ŀ ȅŜŀǊ 
ŀƴŘ ǘƘŜǊŜŦƻǊŜ ŘƻŜǎ ƴƻǘ ǎǳōƳƛǘ ŀƴ ŜƳƛǎǎƛƻƴǎ ǊŜǇƻǊǘΦ Lƴ ǘƘŜǎŜ ƛƴǎǘŀƴŎŜǎΣ ŜƛǘƘŜǊ ǊŜǇƻǊǘŜŘ ŀŎǝǾƛǘȅ Řŀǘŀ ƻǊ 
Ǉƭŀƴǘ ŎŀǇŀŎƛǘȅ Řŀǘŀ ŀǊŜ ǳǎŜŘ ǘƻ ŜȄǘǊŀǇƻƭŀǘŜ ŜƳƛǎǎƛƻƴǎ ǘƻ ŎƻǾŜǊ ŀƴȅ ƴƻƴπǊŜǇƻǊǝƴƎ ǎƛǘŜǎΤ Řŀǘŀ ƎŀǇπŬƭƭƛƴƎ 
ōȅ ŜȄǘǊŀǇƻƭŀǝƻƴ ŘƻŜǎ ƴƻǘ ŀŘŘ ǎǳōǎǘŀƴǝŀƭƭȅ ǘƻ ŜƳƛǎǎƛƻƴ ǘƻǘŀƭǎΣ ŀǎ ǘƘŜ ƴƻƴπǊŜǇƻǊǝƴƎ ǎƛǘŜǎ ŀǊŜ ǳǎǳŀƭƭȅ 
ǎƳŀƭƭŜǊΣ ƭƻǿŜǊπŜƳƛǩƴƎ ǎƛǘŜǎΦ CƻǊ ŜȄŀƳǇƭŜΣ ƛƴ ǘƘŜ ŎŀǎŜ ƻŦ bh· ƛƴ нлноΣ ǊŜǇƻǊǘŜŘ ŜƳƛǎǎƛƻƴǎ ƳŀƪŜ ǳǇ 
фс҈ ƻŦ ǘƘŜ ǘƻǘŀƭ ¦Y ŜǎǝƳŀǘŜ ŦƻǊ Ŧƻǎǎƛƭ ŦǳŜƭ ŀƴŘ ōƛƻƳŀǎǎ ǇƻǿŜǊ ǎǘŀǝƻƴǎΣ ǿƘƛƭǎǘ ǘƘŜ ǊŜƳŀƛƴƛƴƎ п҈ ƛǎ 
ŜǎǝƳŀǘŜŘ ŦƻǊ ǎƛǘŜǎ ǿƘŜǊŜ ŜƛǘƘŜǊ ǘƘŜǊŜ ŀǊŜ ƴƻ ǊŜǇƻǊǘŜŘ ŘŀǘŀΣ ƻǊ ǿƘŜǊŜ ŜƳƛǎǎƛƻƴǎ ŀǊŜ ōŜƭƻǿ ǊŜǇƻǊǝƴƎ 
ǘƘǊŜǎƘƻƭŘǎΦ 

¢ƘŜ ƳŜǘƘƻŘƻƭƻƎȅ ƛǎ ŎƻƳǇƭƛŎŀǘŜŘ ōȅ ǎǘŀǝƻƴǎ ōǳǊƴƛƴƎ ƳƻǊŜ ǘƘŀƴ ƻƴŜ ŦǳŜƭΤ ŀǎ ŦŀǊ ŀǎ ǇƻǎǎƛōƭŜ ǘƘŜ b!9L 
ŜǎǝƳŀǘŜǎ ŀǊŜ ŀƭƭƻŎŀǘŜŘ ǘƻ ƛƴŘƛǾƛŘǳŀƭ ŦǳŜƭǎΦ ¢ƘŜǊŜŦƻǊŜΣ ŦƻǊ ǇƻǿŜǊ ǎǘŀǝƻƴǎΣ ǊŜǇƻǊǘŜŘ ŜƳƛǎǎƛƻƴǎ ŀǊŜ 
ŀƭƭƻŎŀǘŜŘ ŀŎǊƻǎǎ ǘƘŜ ŘƛũŜǊŜƴǘ ŦǳŜƭǎ ōǳǊƴǘ ŀǘ ŜŀŎƘ ǎǘŀǝƻƴΦ tƭŀƴǘπǎǇŜŎƛŬŎ ŦǳŜƭ ǳǎŜ Řŀǘŀ ŀǊŜ ŀǾŀƛƭŀōƭŜ 
ŜƛǘƘŜǊ ŘƛǊŜŎǘƭȅ ŦǊƻƳ ƻǇŜǊŀǘƻǊǎΣ ƻǊ ƻōǘŀƛƴŜŘ ŦǊƻƳ 9¦ 9¢{ κ ¦Y 9¢{ Řŀǘŀ ƘŜƭŘ ōȅ ¦Y ǊŜƎǳƭŀǘƻǊǎΣ ƻǊ 
ŜǎǝƳŀǘŜŘ ŦǊƻƳ ŎŀǊōƻƴ ŜƳƛǎǎƛƻƴǎ ƛƴ ŀ ŦŜǿ ŎŀǎŜǎ ǿƘŜǊŜ ƴƻ ƻǘƘŜǊ Řŀǘŀ ŀǊŜ ŀǾŀƛƭŀōƭŜΦ ¢ƘŜ ŀƭƭƻŎŀǝƻƴ ƻŦ 
ǊŜǇƻǊǘŜŘ ŜƳƛǎǎƛƻƴǎ ƻŦ ŀ ƎƛǾŜƴ Ǉƻƭƭǳǘŀƴǘ ŀŎǊƻǎǎ ŦǳŜƭǎ ƛǎ ǘƘŜƴ ŀŎƘƛŜǾŜŘ ŀǎ ŦƻƭƭƻǿǎΥ 

мΦ 9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘŜ ǳǎŜ ƻŦ ŜŀŎƘ ŦǳŜƭ ŀǘ ŜŀŎƘ ǇƻǿŜǊ ǎǘŀǝƻƴ ŀǊŜ ŎŀƭŎǳƭŀǘŜŘ ǳǎƛƴƎ ǘƘŜ ǊŜǇƻǊǘŜŘ 
ŦǳŜƭ ǳǎŜ Řŀǘŀ ŀƴŘ ŀ ǎŜǘ ƻŦ ƭƛǘŜǊŀǘǳǊŜπōŀǎŜŘ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ǘƻ ƎƛǾŜ ΨŘŜŦŀǳƭǘ ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎΩΦ 

нΦ CƻǊ ŜŀŎƘ ǇƻǿŜǊ ǎǘŀǝƻƴΣ ǘƘŜ ΨŘŜŦŀǳƭǘ ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎΩ ŦƻǊ ǘƘŜ ǾŀǊƛƻǳǎ ŦǳŜƭǎ ŀǊŜ ǎǳƳƳŜŘΣ ŀƴŘ 
ǘƘŜ ǇŜǊŎŜƴǘŀƎŜ ŎƻƴǘǊƛōǳǝƻƴ ǘƘŀǘ ŜŀŎƘ ŦǳŜƭ ƳŀƪŜǎ ǘƻ ǘƘƛǎ ǘƻǘŀƭ ƛǎ ŎŀƭŎǳƭŀǘŜŘΦ 

оΦ ¢ƘŜ ǊŜǇƻǊǘŜŘ ŜƳƛǎǎƛƻƴ ŦƻǊ ŜŀŎƘ ǇƻǿŜǊ ǎǘŀǝƻƴ ƛǎ ǘƘŜƴ ŀƭƭƻŎŀǘŜŘ ŀŎǊƻǎǎ ŦǳŜƭǎ ōȅ ŀǎǎǳƳƛƴƎ ŜŀŎƘ 
ŦǳŜƭ ŎƻƴǘǊƛōǳǘŜǎ ǘƘŜ ǎŀƳŜ ǇŜǊŎŜƴǘŀƎŜ ƻŦ ŜƳƛǎǎƛƻƴǎ ŀǎ ƛƴ ǘƘŜ ŎŀǎŜ ƻŦ ǘƘŜ ΨŘŜŦŀǳƭǘ ŜƳƛǎǎƛƻƴ 
ŜǎǝƳŀǘŜǎΩΦ 

¢ƘŜ ŀǇǇǊƻŀŎƘ ŘŜǎŎǊƛōŜŘ ŀōƻǾŜ ƛǎ ǳǎŜŘ ŦƻǊ Ƴƻǎǘ ǇƻƭƭǳǘŀƴǘǎΦ IƻǿŜǾŜǊΣ ƛƴ ǘƘŜ ŎŀǎŜ ƻŦ ŜƳƛǎǎƛƻƴǎ ƻŦ thtǎΣ 
ǊŜǇƻǊǝƴƎ ƻŦ ŜƳƛǎǎƛƻƴǎ ƛƴ ǘƘŜ ǊŜƎǳƭŀǘƻǊǎΩ ƛƴǾŜƴǘƻǊƛŜǎ ƛǎ ƭƛƳƛǘŜŘ όƛΦŜΦ ƻƊŜƴ ƛƴŎƻƳǇƭŜǘŜ ǊŜǇƻǊǝƴƎ ŀŎǊƻǎǎ 
ƛƴǎǘŀƭƭŀǝƻƴǎύ ŀƴŘκƻǊ ƘƛƎƘƭȅ ǾŀǊƛŀōƭŜΦ ¢ƘŜǊŜŦƻǊŜΣ ŦƻǊ ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ƻŦ thtǎ ǘƘŜ tLκ{twLκbLtL Řŀǘŀ 
ŀǊŜ ŘƛǎǊŜƎŀǊŘŜŘ ŀƴŘ ŜƳƛǎǎƛƻƴǎ ŀǊŜ ŎŀƭŎǳƭŀǘŜŘ ŦǊƻƳ ƭƛǘŜǊŀǘǳǊŜ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŀƴŘ ŀŎǝǾƛǘȅ ǎǘŀǝǎǝŎǎΦ  

9Ƴƛǎǎƛƻƴǎ Řŀǘŀ ŦƻǊ ba±h/ǎ ŀƴŘ ƳŜǘŀƭǎ ŀǊŜ ǉǳƛǘŜ ǎŎŀǊŎŜ ƛƴ ǘƘŜ tLκ²9Lκ{twLκbLtL Řŀǘŀ ǎŜǘǎΣ ŀƴŘ 
ǘƘŜǊŜŦƻǊŜ ǘƘŜ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ƎŜƴŜǊŀǘŜŘ ǳǎƛƴƎ ǘƘŜǎŜ Řŀǘŀ Ŏŀƴ ǎƘƻǿ ƭŀǊƎŜ ȅŜŀǊπƻƴπȅŜŀǊ ǾŀǊƛŀǝƻƴǎΣ 
ǇŀǊǝŎǳƭŀǊƭȅ ŦƻǊ ǇƻǿŜǊ ǎǘŀǝƻƴǎ ǳǎƛƴƎ ōǳǊƴƛƴƎ ƻƛƭΣ Ǝŀǎ ƻƛƭ ŀƴŘ ǇƻǳƭǘǊȅ ƭƛǧŜǊΦ ¢ƘŜǎŜ ŀǊŜ ǊŜƭŀǝǾŜƭȅ ǎƳŀƭƭ 
Ǉƭŀƴǘǎ ŀƴŘ ŜƳƛǎǎƛƻƴǎ ƻŦ ba±h/ǎ ŀƴŘ ƳŜǘŀƭǎ ŀǊŜ ƻƊŜƴ ōŜƭƻǿ ǘƘŜ ǊŜǇƻǊǝƴƎ ǘƘǊŜǎƘƻƭŘǎ ŦƻǊ ǘƘŜ 
ǊŜƎǳƭŀǘƻǊǎΩ ƛƴǾŜƴǘƻǊƛŜǎΦ IƻǿŜǾŜǊΣ ǘƘŜǎŜ ŀǊŜ ŀƭǎƻ ǎƳŀƭƭπǎŎŀƭŜ ƻǇŜǊŀǝƻƴǎ ŀƴŘ ǎƻ ŜƳƛǎǎƛƻƴǎ ŀǊŜ ǾŜǊȅ ǎƳŀƭƭ 
ŎƻƳǇŀǊŜŘ ǿƛǘƘ ¦Y ŜƳƛǎǎƛƻƴǎ ŀǎ ŀ ǿƘƻƭŜΦ ¢ƘŜ ǾŀǊƛŀǝƻƴ ƛƴ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŦƻǊ ǘƘŜǎŜ ǎƛǘŜǎ ŘƻŜǎ ƴƻǘ 
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ǘƘŜǊŜŦƻǊŜ ƭŜŀŘ ǘƻ ǎǳōǎǘŀƴǝŀƭ ȅŜŀǊπƻƴπȅŜŀǊ ǾŀǊƛŀǝƻƴ ƛƴ ǘƘŜ ǘƻǘŀƭ ¦Y ŜƳƛǎǎƛƻƴΦ ¢ƘŜ ƎŜƴŜǊŀƭ ŀǇǇǊƻŀŎƘ 
ŘŜǎŎǊƛōŜŘ ŀōƻǾŜ ƛǎ ǳǎŜŘ ŦƻǊ ǇƻǿŜǊ ǎǘŀǝƻƴǎ ōǳǊƴƛƴƎ ŎƻŀƭΣ ƻƛƭǎΣ ƴŀǘǳǊŀƭ Ǝŀǎ ŀƴŘ ōƛƻƳŀǎǎ ŀǎ ǘƘŜƛǊ ǇǊƛƳŀǊȅ 
ŦǳŜƭΦ 

9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ 9Ŧ² Ǉƭŀƴǘ ŀƴŘ a{² ƛƴŎƛƴŜǊŀǘƻǊǎ ŀǊŜ ŀƭǎƻ ōŀǎŜŘ ƻƴ ƻǇŜǊŀǘƻǊπǊŜǇƻǊǘŜŘ Řŀǘŀ ǿƛǘƘƛƴ ǘƘŜ 
tLΣ ²9L ŀƴŘ {twLΦ !ƭƭ ǊŜǇƻǊǘŜŘ ŜƳƛǎǎƛƻƴǎ ŀǊŜ ŀƭƭƻŎŀǘŜŘ ƻƴƭȅ ǘƻ ǘƘŜ ŎƻƳōǳǎǝƻƴ ƻŦ ǘƘŜ a{² όǎǇƭƛǘ 
ōŜǘǿŜŜƴ ǊŜƴŜǿŀōƭŜ ŀƴŘ ƴƻƴπǊŜƴŜǿŀōƭŜ ŦǊŀŎǝƻƴǎύΣ ǿƛǘƘ ƴƻ ŀŎŎƻǳƴǘ ōŜƛƴƎ ǘŀƪŜƴ ƻŦ ŀƴȅ Ŧƻǎǎƛƭ ŦǳŜƭǎ ǳǎŜŘ 
ǘƻ ǎǳǇǇƻǊǘ ŎƻƳōǳǎǝƻƴΣ ŀǎ ǘƘŜǊŜ ŀǊŜ ƴƻ Řŀǘŀ ŀǾŀƛƭŀōƭŜ ƻƴ ǘƘŜ ǳǎŜ ƻŦ Ŧƻǎǎƛƭ ŦǳŜƭǎ ŀǘ ǘƘŜǎŜ ǎƛǘŜǎΦ ¢Ƙƛǎ 
ƳŜǘƘƻŘƻƭƻƎƛŎŀƭ ǎƛƳǇƭƛŬŎŀǝƻƴ ǿƛƭƭ ǊŜǎǳƭǘ ƛƴ ŀ ƳƛƴƻǊ ƛƴŎƻƴǎƛǎǘŜƴŎȅ ƛƴ ǘƘŜ ƛƴǾŜƴǘƻǊȅΣ ōǳǘ ƛǘǎ ƛƳǇŀŎǘ ƻƴ ¦Y 
ŜǎǝƳŀǘŜǎ ƛǎ ǎƳŀƭƭ ŀƴŘ ƛǘ ƛǎ ƴƻǘ ǊŜƎŀǊŘŜŘ ŀǎ ŀ ǇǊƛƻǊƛǘȅ ŦƻǊ ǊŜǾƛǎƛƻƴΦ 

9Ƴƛǎǎƛƻƴǎ Řŀǘŀ ŀǊŜ ŀǾŀƛƭŀōƭŜ ōŀŎƪ ǘƻ мфуу ƛƴ ǘƘŜ ŎŀǎŜ ƻŦ bh· ŀƴŘ {hн ŦǊƻƳ ƳŀƧƻǊ ŦƻǎǎƛƭπŦǳŜƭ ǇƻǿŜǊŜŘ 
ǎǘŀǝƻƴǎΦ CƻǊ bh·Σ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŦǊƻƳ {ǘŜǿŀǊǘ ϧ ²ŀƭƪŜǊ όмффтύ ŀǊŜ ǳǎŜŘ ŦƻǊ ǘƘŜ ȅŜŀǊǎ ǇǊƛƻǊ ǘƻ мфуфΣ 
ǿƘƛƭŜ ƛƴ ǘƘŜ ŎŀǎŜ ƻŦ {hнΣ ŦŀŎǘƻǊǎ ŦƻǊ мфтлπмфут ŀǊŜ ōŀǎŜŘ ƻƴ ƛƴŦƻǊƳŀǝƻƴ ǇǊƻǾƛŘŜŘ ōȅ Ŏƻŀƭ ǎǳǇǇƭƛŜǊǎΦ 
¢ƘŜ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŦƻǊ bh· ŀƴŘ {hн ōŀŎƪ ǘƻ мффл ŀƴŘ ŦƻǊ ƻǘƘŜǊ Ǉƻƭƭǳǘŀƴǘǎ ōŀŎƪ ǘƻ мффт ŀǊŜ ǊŜǾƛŜǿŜŘ 
ŜŀŎƘ ȅŜŀǊ ǎƻ ǘƘŀǘ ŀƴȅ ŎƘŀƴƎŜǎ ƛƴ ǊŜǇƻǊǘŜŘ ŜƳƛǎǎƛƻƴǎΣ ŀŎǝǾƛǘȅ ŘŀǘŀΣ ƻǊ ǳƴŘŜǊƭȅƛƴƎ ŀǎǎǳƳǇǝƻƴǎΣ ŀǊŜ 
ǘŀƪŜƴ ƛƴǘƻ ŀŎŎƻǳƴǘ ƛƴ ǊŜŎŀƭŎǳƭŀǝƻƴǎΦ ¢ƘŜ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŦƻǊ ǘƘŜ ǊŜƳŀƛƴƛƴƎ ȅŜŀǊǎ ƛƴ ǘƘŜ ǝƳŜ ǎŜǊƛŜǎ 
όмфтлπмфуф ŦƻǊ bh· ŀƴŘ {hнΣ мфтлπмффс ŦƻǊ Ƴƻǎǘ ƻǘƘŜǊ Ǉƻƭƭǳǘŀƴǘǎύ ŀǊŜ ōŀǎŜŘ ƻƴ ŀ ŎƻƳōƛƴŀǝƻƴ ƻŦ ǘƘŜ 
ǳǎŜ ƻŦ ŜƳƛǎǎƛƻƴǎ Řŀǘŀ ǇǳōƭƛǎƘŜŘ ōȅ ƻǇŜǊŀǘƻǊǎ ƻǊ ǎǳǇǇƭƛŜŘ ōȅ ǊŜƎǳƭŀǘƻǊǎΤ ǳǎŜ ƻŦ ¦YπōŀǎŜŘ ƭƛǘŜǊŀǘǳǊŜ 
ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎΤ ǳǎŜ ƻŦ ¦YπǎǇŜŎƛŬŎ ŦǳŜƭ ŎƻƳǇƻǎƛǝƻƴ ŘŀǘŀΤ ŀƴŘ ǳǎŜ ƻŦ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŘŜǊƛǾŜŘ ŦǊƻƳ 
ƭŀǘŜǊ ¦Y ŜƳƛǎǎƛƻƴǎ ŘŀǘŀΦ  

9Ƴƛǎǎƛƻƴǎ Řŀǘŀ ŦƻǊ 9Ŧ² Ǉƭŀƴǘ ŀǊŜ ŀǾŀƛƭŀōƭŜ ŦǊƻƳ ǘƘŜ ŜŀǊƭȅ мффлǎ ƻƴǿŀǊŘǎΦ 9Ƴƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŘŜǊƛǾŜŘ 
ŦǊƻƳ ǘƘŜ ǊŜǇƻǊǘŜŘ Řŀǘŀ ƛƴ ǘƘŜ ŜŀǊƭȅ ǇŀǊǘ ƻŦ ǘƘŜ ǝƳŜ ǎŜǊƛŜǎ ŀǊŜ ǉǳƛǘŜ ǾŀǊƛŀōƭŜΦ hǳǘƭƛŜǊ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ 
ŀǊŜ ŘƛǎŎŀǊŘŜŘ ŀǎ ǳƴǊŜƭƛŀōƭŜΣ ŀƴŘ ǘƘŜ ŜǎǝƳŀǘŜǎ ŀǊŜ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ƘƛƎƘŜǊ ǳƴŎŜǊǘŀƛƴǘȅ ǘƘŀƴ ŜǎǝƳŀǘŜǎ 
ŦǊƻƳ ǊŜŎŜƴǘ ȅŜŀǊǎΦ DŀǇǎ ƛƴ ǘƘŜ ǝƳŜ ǎŜǊƛŜǎΣ ŀƴŘ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ǇǊƛƻǊ ǘƻ ǘƘŜ мффлǎ ŀǊŜ ŬƭƭŜŘ ŜƛǘƘŜǊ ōȅ 
ŜȄǘǊŀǇƻƭŀǝƴƎ ōŀŎƪ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŦǊƻƳ ŜƳƛǎǎƛƻƴǎ Řŀǘŀ ƛƴ ƭŀǘŜǊ ȅŜŀǊǎΣ ƻǊ ōȅ ǳǎƛƴƎ ƭƛǘŜǊŀǘǳǊŜ ŦŀŎǘƻǊǎΦ 

9Ƴƛǎǎƛƻƴǎ ƻŦ bh· ŀƴŘ {hн ŦǊƻƳ ƭŀƴŘŬƭƭ Ǝŀǎ ŜƴƎƛƴŜǎ ŀƴŘ bh· ŦǊƻƳ ǎŜǿŀƎŜ Ǝŀǎ ŜƴƎƛƴŜǎ ŀǊŜ ōŀǎŜŘ ƻƴ 
ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŘŜǊƛǾŜŘ ǳǎƛƴƎ ¦Y Řŀǘŀ ƻǊ ōŀǎŜŘ ƻƴ ŜƳƛǎǎƛƻƴ ƭƛƳƛǘ ǾŀƭǳŜǎ ŦƻǊ ¦Y ǇǊƻŎŜǎǎŜǎΦ 9Ƴƛǎǎƛƻƴǎ 
ƻŦ ƻǘƘŜǊ Ǉƻƭƭǳǘŀƴǘǎ ŦǊƻƳ ƭŀƴŘŬƭƭ Ǝŀǎ ŀƴŘ ǎŜǿŀƎŜ Ǝŀǎ ŜƴƎƛƴŜǎ ŀǊŜ ōŀǎŜŘ ƻƴ ƭƛǘŜǊŀǘǳǊŜ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ 
ŦǊƻƳ ǘƘŜ ƭŀǘŜǎǘ 9a9tκ99! DǳƛŘŜōƻƻƪ ƻǊ ŦǊƻƳ !tπпн ό¦{ 9t!Σ нллфύΦ {ŜǾŜǊŀƭ ƭŀƴŘŬƭƭ Ǝŀǎ ŀƴŘ ǎŜǿŀƎŜ 
Ǝŀǎ ǎƛǘŜǎ ƘŀǾŜ ǎǘŀǊǘŜŘ ǘƻ ǊŜǇƻǊǘ ŜƳƛǎǎƛƻƴǎ ƛƴ ǘƘŜ ǊŜƎǳƭŀǘƻǊǎΩ ƛƴǾŜƴǘƻǊƛŜǎ ƛƴ ǊŜŎŜƴǘ ȅŜŀǊǎΦ ¢ƘŜǎŜ Řŀǘŀ ŀǊŜ 
ƴƻǘ ŎǳǊǊŜƴǘƭȅ ǳǎŜŘ ǘƻ ŘŜǊƛǾŜ ¦YπǎǇŜŎƛŬŎ ŦŀŎǘƻǊǎΣ ŀǎ ǘƘŜ ǎŎƻǇŜ ƻŦ ǊŜǇƻǊǘŜŘ ƛƴǎǘŀƭƭŀǝƻƴǎ ƛǎ ǎƳŀƭƭ ŀƴŘ Ƴŀȅ 
ƴƻǘ ōŜ ǊŜǇǊŜǎŜƴǘŀǝǾŜΦ CǳǊǘƘŜǊƳƻǊŜΣ ǘƘŜ ǎŎƻǇŜ ƻŦ ŜƳƛǎǎƛƻƴǎ ǊŜǇƻǊǘŜŘ ōȅ ǘƘŜ ǎƛǘŜǎ ǘƘŀǘ Řƻ ǊŜǇƻǊǘ 
ƛƴŎƭǳŘŜǎ ƻǘƘŜǊ ŜƳƛǎǎƛƻƴ ǎƻǳǊŎŜǎ όŜΦƎΦ ƅŀǊƛƴƎύ ŀƴŘ ƘŜƴŎŜ ǎƻǳǊŎŜπǎǇŜŎƛŬŎ ŜǎǝƳŀǘŜǎ ŦƻǊ ǘƘŜ ǇƻǿŜǊ 
ƎŜƴŜǊŀǝƻƴ ǎƻǳǊŎŜ Ŏŀƴƴƻǘ ōŜ ŘŜǊƛǾŜŘΦ  

¢ƘŜ bh· ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊ ŦƻǊ ŜƴƎƛƴŜǎ ōǳǊƴƛƴƎ ƭŀƴŘŬƭƭ Ǝŀǎ ŀƴŘ ǎŜǿŀƎŜ Ǝŀǎ ƛǎ ōŀǎŜŘ ƻƴ ŜƴƎƛƴŜǎ ōŜƛƴƎ 
ǘȅǇƛŎŀƭƭȅ оa²ǘƘ ŀƴŘ ŎƻƳǇƭȅƛƴƎ ǿƛǘƘ ǘƘŜ ǊŜƎǳƭŀǘƻǊȅ ŜƳƛǎǎƛƻƴ ƭƛƳƛǘ ǾŀƭǳŜǎ ŀǇǇǊƻǇǊƛŀǘŜ ŦƻǊ ǘƘƛǎ ǎƛȊŜ ƻŦ 
ǇƭŀƴǘΦ ¢ƘŜ {hн ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊ ŦƻǊ ƭŀƴŘŬƭƭ Ǝŀǎ ŜƴƎƛƴŜǎ ƛǎ ōŀǎŜŘ ƻƴ ƳƻƴƛǘƻǊƛƴƎ ǊŜǎǳƭǘǎ ŦƻǊ ǎŜǾŜƴ ƭŀƴŘŬƭƭ 
Ǝŀǎ ŜƴƎƛƴŜǎ όǊŜǇƻǊǘŜŘ ƛƴ DǊŜƎƻǊȅΣ нллнύΦ 

¢ŀōƭŜ оπп ōŜƭƻǿ ƛƭƭǳǎǘǊŀǘŜǎ ǘƘŜ ƳŜǘƘƻŘƻƭƻƎȅ ōȅ ǇƻƭƭǳǘŀƴǘΦ  
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¢ŀōƭŜ оπп ¦Y tƻǿŜǊ DŜƴŜǊŀǝƻƴ 9Ƴƛǎǎƛƻƴ 9ǎǝƳŀǝƻƴ aŜǘƘƻŘƻƭƻƎȅ ōȅ tƻƭƭǳǘŀƴǘ 

CǳŜƭǎ tƻƭƭǳǘŀƴǘ aŜǘƘƻŘƻƭƻƎȅ 

/ƻŀƭ ϧ ŦǳŜƭ ƻƛƭ 
όƛƴŎƭǳŘƛƴƎ ǳǎŜ ƻŦ 
hǊƛƳǳƭǎƛƻƴ ŀƴŘ 
ǇŜǘǊƻƭŜǳƳ ŎƻƪŜ ŀƴŘ 
ŎƻπŬǊƛƴƎ ƻŦ ōƛƻƳŀǎǎύ 

bh· 
мффлπ ƭŀǘŜǎǘ ȅŜŀǊΥ h 
мфуфΥ hκa 
мфтлπмфууΥ [ 

{hн 
мффлπ ƭŀǘŜǎǘ ȅŜŀǊΥ h 
мфууπмфуфΥ hκa 
мфтлπмфутΥ C 

I/ƭ όŎƻŀƭ ƻƴƭȅύ 
мффоπƭŀǘŜǎǘ ȅŜŀǊΥ h 
мффнΥ hκa  
мфтлπмффмΥ 9 

tō 
мффтπ ƭŀǘŜǎǘ ȅŜŀǊΥ h 
мффлπмффсΥ hκa 
мфтлπмфуфΥ 9 

/hΣ ba±h/ǎΣ ƻǘƘŜǊ 

ƳŜǘŀƭǎϝΣ taмлΣ ŘƛƻȄƛƴǎΣ IC  

мффтπ ƭŀǘŜǎǘ ȅŜŀǊΥ h 
мффоπмффсΥ hκa  
мфтлπмффнΥ 9 

t!I мфтлπ ƭŀǘŜǎǘ ȅŜŀǊΥ [ 

{ƻǳǊ Ǝŀǎ 

bh·Σ {hн 
мффнπ ƭŀǘŜǎǘ ȅŜŀǊΥ h 

мфтлπмффмΥ ƴƻǘ ƻŎŎǳǊǊƛƴƎ 

/h 
мффтπ ƭŀǘŜǎǘ ȅŜŀǊΥ h 
мффнπмффсΥ [ 

мфтлπмффмΥ ƴƻǘ ƻŎŎǳǊǊƛƴƎ 

ba±h/ǎΣ taмл 
мффтπ ƭŀǘŜǎǘ ȅŜŀǊΥ h 
мффнπмффсΥ hκa  

мфтлπмффмΥ ƴƻǘ ƻŎŎǳǊǊƛƴƎ 

5ƛƻȄƛƴǎΣ .ώŀϐt мффнπ ƭŀǘŜǎǘ ȅŜŀǊΥ [ 

/ƻŀƭ ǎƭǳǊǊȅ 

bh·Σ {hн 
мффпπ ƭŀǘŜǎǘ ȅŜŀǊΥ h 

мфтлπмффоΥ ƴƻǘ ŜǎǝƳŀǘŜŘ ǎŜǇŀǊŀǘŜƭȅΣ ƛƴŎƭǳŘŜŘ ǿƛǘƘ 
ŜǎǝƳŀǘŜǎ ŦƻǊ Ŏƻŀƭ 

/hΣ ba±h/ǎΣ I/ƭΣ ƳŜǘŀƭǎΣ 

taмлΣ ŘƛƻȄƛƴǎ 

мффпπ ƭŀǘŜǎǘ ȅŜŀǊΥ h 
мффпπмффсΥ hκa  

мфтлπмффоΥ ƴƻǘ ŜǎǝƳŀǘŜŘ ǎŜǇŀǊŀǘŜƭȅΣ ƛƴŎƭǳŘŜŘ ǿƛǘƘ 
ŜǎǝƳŀǘŜǎ ŦƻǊ Ŏƻŀƭ 

bŀǘǳǊŀƭ Ǝŀǎ 

bh· 
мффтπ ƭŀǘŜǎǘ ȅŜŀǊΥ h 
мффнπмффсΥ hκa  
мфтлπмффмΥ 9 

{hн 
мффтπ ƭŀǘŜǎǘ ȅŜŀǊΥ h 
мффоπмффсΥ hκa  

мфтлπмффнΥ ƴƻǘ ŜǎǝƳŀǘŜŘ 

/h 
мффтπ ƭŀǘŜǎǘ ȅŜŀǊΥ h 
мффоπмффсΥ hκa 
мфтлπмффнΥ 9 

ba±h/ǎΣ IƎΣ taмл 
мффтπ ƭŀǘŜǎǘ ȅŜŀǊΥ h 
мффсΥ hκa  
мфтлπмффрΥ 9 

5ƛƻȄƛƴǎΣ t!I мфтлπ ƭŀǘŜǎǘ ȅŜŀǊΥ [ 

Dŀǎ ƻƛƭ 

bh· 
мффтπ ƭŀǘŜǎǘ ȅŜŀǊΥ h 
мффпπмффсΥ hκa 
мфтлπмффоΥ [ 

{hн 
мффтπ ƭŀǘŜǎǘ ȅŜŀǊΥ h 
мффпπмффсΥ hκa 
мфтлπмффоΥ C 
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CǳŜƭǎ tƻƭƭǳǘŀƴǘ aŜǘƘƻŘƻƭƻƎȅ 

/h 
мффтπ ƭŀǘŜǎǘ ȅŜŀǊΥ h 
мффсΥ hκa  
мфтлπмффрΥ [ 

ba±h/ǎΣ ƳŜǘŀƭǎΣ taмл 
мффтπ ƭŀǘŜǎǘ ȅŜŀǊΥ h 
мфтлπмффсΥ [ 

5ƛƻȄƛƴǎΣ t!I мфтлπ ƭŀǘŜǎǘ ȅŜŀǊΥ [ 

!ƴƛƳŀƭ ōƛƻƳŀǎǎ !ƭƭ 
мффтπ ƭŀǘŜǎǘ ȅŜŀǊΥ h 
мффнπмффсΥ hκa 

мфтлπмффмΥ ƴƻǘ ƻŎŎǳǊǊƛƴƎ 

{ǘǊŀǿΣ ǿƻƻŘΣ Ǉƭŀƴǘ 
ōƛƻƳŀǎǎ 

!ƭƭ 
нлллπ ƭŀǘŜǎǘ ȅŜŀǊΥ h 

мфтлπмфффΥ ƴƻǘ ƻŎŎǳǊǊƛƴƎ 

aǳƴƛŎƛǇŀƭ ǎƻƭƛŘ 
ǿŀǎǘŜΥ ōƛƻƳŀǎǎ 
ŦǊŀŎǝƻƴ  

aǳƴƛŎƛǇŀƭ ǎƻƭƛŘ 
ǿŀǎǘŜΥ ƴƻƴπōƛƻƳŀǎǎ 

ŦǊŀŎǝƻƴ 

!ƭƭ 

мффтπ ƭŀǘŜǎǘ ȅŜŀǊΥ h 
мффнπмффсΥ hκa  
мфтлπмффмΥ 9 

[ŀƴŘŬƭƭκǎŜǿŀƎŜ Ǝŀǎ !ƭƭ мфтлπ ƭŀǘŜǎǘ ȅŜŀǊΥ [ 

!ƭƭ ŦǳŜƭǎ taнΦр мфтлπ ƭŀǘŜǎǘ ȅŜŀǊΥ a όtaύ 

bƻǘŜǎΥ 
ϝΥ ¢ƘŜ ƳŜǘŀƭǎ ǊŜǇƻǊǘŜŘ ǿƛǘƘƛƴ ǘƘŜ b!9L ŦƻǊ ǎŜŎǘƻǊ м!мŀ ǿƘŜǊŜ ƻǇŜǊŀǘƻǊπǊŜǇƻǊǘŜŘ Řŀǘŀ ŀǊŜ ǇǊƛƳŀǊƛƭȅ ǳǎŜŘ ǘƻ ƛƴŦƻǊƳ ƛƴǾŜƴǘƻǊȅ 
ŜǎǝƳŀǘŜǎ ƛƴŎƭǳŘŜΥ IƎΣ /ŘΣ ½ƴΣ tōΣ /ǊΣ !ǎΣ /ǳΣ bƛΣ {ŜΣ ±Σ aƴΣ ŀƴŘ .ŜΦ 
YŜȅΥ 
9 π ŜȄǘǊŀǇƻƭŀǘŜŘ ŦǊƻƳ ŜŀǊƭƛŜǎǘ ŦŀŎǘƻǊ ōŀǎŜŘ ƻƴ ƻǇŜǊŀǘƻǊǎΩ Řŀǘŀ 
C π ōŀǎŜŘ ƻƴ ŦǳŜƭ ŎƻƳǇƻǎƛǝƻƴ Řŀǘŀ ǎǳǇǇƭƛŜŘ ōȅ ŦǳŜƭ ǎǳǇǇƭƛŜǊǎ 
[ π ƭƛǘŜǊŀǘǳǊŜ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊ 
h π ōŀǎŜŘ ƻƴ ƻǇŜǊŀǘƻǊǎΩ ŜƳƛǎǎƛƻƴǎ Řŀǘŀ 
hκa π ŎƻƳōƛƴŀǝƻƴ ƻŦ ƻǇŜǊŀǘƻǊǎΩ ŜƳƛǎǎƛƻƴǎ Řŀǘŀ ŀƴŘ ƳƻŘŜƭƭƛƴƎ ǳǎƛƴƎ ǘŜŎƘƴƻƭƻƎȅπǎǇŜŎƛŬŎ ƭƛǘŜǊŀǘǳǊŜ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ 
a π ƳƻŘŜƭƭƛƴƎ ǳǎƛƴƎ ǘŜŎƘƴƻƭƻƎȅπǎǇŜŎƛŬŎ ƭƛǘŜǊŀǘǳǊŜ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ 
a όtaύ π aƻŘŜƭƭŜŘ ōȅ ŎƻƳōƛƴƛƴƎ taмл ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ǿƛǘƘ taнΦр κ taмл Ǌŀǝƻǎ ŘŜǊƛǾŜŘ ŦǊƻƳ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŦƻǊ ǘƘƻǎŜ 
ǇƻƭƭǳǘŀƴǘǎΣ ƎƛǾŜƴ ƛƴ ǘƘŜ 9a9tκ99! DǳƛŘŜōƻƻƪ 

3.1.5. NFR 1A1b: Refineries 

bCw {ŜŎǘƻǊ м!мō ƛǎ ŀ ƪŜȅ ǎƻǳǊŎŜ ŦƻǊ bh· ŀƴŘ {hнΦ 

¢ƘŜ ¦Y ƘŀŘ ŜƛƎƘǘ ƻƛƭ ǊŜŬƴŜǊƛŜǎ ŀǘ ǘƘŜ ǎǘŀǊǘ ƻŦ нлноΣ ŀƭǘƘƻǳƎƘ ǘǿƻ ƻŦ ǘƘŜǎŜ ŀǊŜ ǎƳŀƭƭ ǎǇŜŎƛŀƭƛǎǘ ǊŜŬƴŜǊƛŜǎ 
ŜƳǇƭƻȅƛƴƎ ǎƛƳǇƭŜ ǇǊƻŎŜǎǎŜǎ ǎǳŎƘ ŀǎ Řƛǎǝƭƭŀǝƻƴ ǘƻ ǇǊƻŘǳŎŜ ǎƻƭǾŜƴǘǎ ƻǊ ōƛǘǳƳŜƴ ƻƴƭȅΦ ¢ƘŜ ǊŜƳŀƛƴƛƴƎ ǎƛȄ 
ŎƻƳǇƭŜȄ ǊŜŬƴŜǊƛŜǎ ŀǊŜ ƳǳŎƘ ƭŀǊƎŜǊ ŀƴŘ ǇǊƻŘǳŎŜ ŀ ŦŀǊ ǿƛŘŜǊ ǊŀƴƎŜ ƻŦ ǇǊƻŘǳŎǘǎ ƛƴŎƭǳŘƛƴƎ ǊŜŬƴŜǊȅ ƎŀǎŜǎΣ 
ǇŜǘǊƻŎƘŜƳƛŎŀƭ ŦŜŜŘǎǘƻŎƪΣ ǘǊŀƴǎǇƻǊǘ ŦǳŜƭǎΣ Ǝŀǎ ƻƛƭΣ ŦǳŜƭ ƻƛƭǎΣ ƭǳōǊƛŎŀƴǘǎΣ ŀƴŘ ǇŜǘǊƻƭŜǳƳ ŎƻƪŜΦ  

¢ƘŜ ŎǊǳŘŜ ƻƛƭǎ ǇǊƻŎŜǎǎŜŘΣ ǘƘŜ ǊŜŬƴƛƴƎ ǘŜŎƘƴƛǉǳŜǎΣ ŀƴŘ ǘƘŜ ǇǊƻŘǳŎǘ ƳƛȄ ǿƛƭƭ ŘƛũŜǊ ŦǊƻƳ ƻƴŜ ǊŜŬƴŜǊȅ ǘƻ 
ŀƴƻǘƘŜǊΣ ŀƴŘ ǘƘƛǎ ǿƛƭƭ ƛƴƅǳŜƴŎŜ ǘƘŜ ƭŜǾŜƭ ƻŦ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘŜ ǊŜŬƴŜǊȅΣ ŦƻǊ ŜȄŀƳǇƭŜ ōȅ ŘƛŎǘŀǝƴƎ Ƙƻǿ 
ƳǳŎƘ ŜƴŜǊƎȅ ƛǎ ǊŜǉǳƛǊŜŘ ǘƻ ǇǊƻŎŜǎǎ ǘƘŜ ŎǊǳŘŜ ƻƛƭΦ 

!ƭƭ ƻŦ ǘƘŜǎŜ ǎƛǘŜǎ ŀǊŜ ǊŜǉǳƛǊŜŘ ǘƻ ǊŜǇƻǊǘ ŜƳƛǎǎƛƻƴǎ ǘƻ ŜƛǘƘŜǊ ǘƘŜ tLΣ ²9LΣ ƻǊ {twLΤ ǘƘŜǊŜ ŀǊŜ ƴƻ ǊŜŬƴŜǊƛŜǎ 
ƛƴ bƻǊǘƘŜǊƴ LǊŜƭŀƴŘΦ !ŘŘƛǝƻƴŀƭ Řŀǘŀ ŦƻǊ /hΣ bh·Σ {hнΣ ŀƴŘ taмл ŀǊŜ ǎǳǇǇƭƛŜŘ ŀƴƴǳŀƭƭȅ ōȅ ǇǊƻŎŜǎǎ 
ƻǇŜǊŀǘƻǊǎ Ǿƛŀ CǳŜƭǎ LƴŘǳǎǘǊȅ ¦Y όCǳŜƭǎ LƴŘǳǎǘǊȅ ¦YΣ нлнпύΦ ¢ƘŜǎŜ Řŀǘŀ ǎǇƭƛǘ ǘƘŜ ŜƳƛǎǎƛƻƴǎ44 ŦƻǊ ǘƘŜ 
ŎƻƳǇƭŜȄ ǊŜŬƴŜǊƛŜǎ ƛƴǘƻ ǘƘƻǎŜ ŦǊƻƳ ƭŀǊƎŜ ŎƻƳōǳǎǝƻƴ Ǉƭŀƴǘ όōǳǊƴƛƴƎ ŦǳŜƭ ƻƛƭ ŀƴŘ ǊŜŬƴŜǊȅ ŦǳŜƭ Ǝŀǎύ ŀƴŘ 
ǘƘƻǎŜ ŦǊƻƳ ǇǊƻŎŜǎǎŜǎ όǇǊŜŘƻƳƛƴŀƴǘƭȅ Ŏŀǘŀƭȅǎǘ ǊŜƎŜƴŜǊŀǝƻƴ ƛƴǾƻƭǾƛƴƎ ǘƘŜ ōǳǊƴƛƴƎ ƻŦ ǇŜǘǊƻƭŜǳƳ ŎƻƪŜύΦ 
{ŜǇŀǊŀǘŜ ŜǎǝƳŀǘŜǎ ƻŦ ŜƳƛǎǎƛƻƴǎ ƻŦ ba±h/ǎ ŀǊŜ ŀƭǎƻ ǇǊƻǾƛŘŜŘ ōȅ CǳŜƭǎ LƴŘǳǎǘǊȅ ¦YΣ ŦǊƻƳ ǊŜŬƴŜǊȅ 

 
44 The refinery category 1A1b is used for all fuel combustion related to refineries whether used to generate electricity, power or heat, and 
thus covers boilers, furnaces, engines, CHP etc. as well as the removal of coke deposits from catalysts in the regeneration sections of cat 
crackers.  
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ǇǊƻŎŜǎǎ ǎƻǳǊŎŜǎ ǎǳŎƘ ŀǎ ƅŀǊŜǎΣ ǘŀƴƪŀƎŜΣ ǎǇƛƭƭŀƎŜǎΣ ǇǊƻŎŜǎǎ ŦǳƎƛǝǾŜǎΣ ŘǊŀƛƴǎκŜƉǳŜƴǘΣ ǊƻŀŘκǊŀƛƭ ƭƻŀŘƛƴƎΦ 
9Ƴƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ŦƻǊ ǘƘŜ ǎŜŎǘƻǊ ŀǊŜ ōŀǎŜŘ ƻƴ ǘƘŜ ŜƳƛǎǎƛƻƴ Řŀǘŀ ǊŜǇƻǊǘŜŘ ŦƻǊ ƛƴŘƛǾƛŘǳŀƭ ǎƛǘŜǎΥ 

¦Y 9Ƴƛǎǎƛƻƴ Ґ S wŜǇƻǊǘŜŘ {ƛǘŜ 9Ƴƛǎǎƛƻƴǎ 

¢ƘŜ CǳŜƭǎ LƴŘǳǎǘǊȅ ¦Y Řŀǘŀ ǳǎŜŘ ƛƴ ǘƘŜ b!9L ŜȄǘŜƴŘ ōŀŎƪ ǘƻ мфффΣ ŀƴŘ Řŀǘŀ ŦƻǊ 9ƴƎƭƛǎƘ ŀƴŘ ²ŜƭǎƘ ǎƛǘŜǎ 
ŀǊŜ ŀǾŀƛƭŀōƭŜ ƛƴ ǘƘŜ tL ϧ ²9L ŦƻǊ ǘƘŜ ȅŜŀǊǎ мффу ƻƴǿŀǊŘǎΦ 5ŀǘŀ ŦƻǊ {ŎƻǘƭŀƴŘΩǎ ǊŜŬƴŜǊƛŜǎ ŀǊŜ ǊŜǇƻǊǘŜŘ ƛƴ 
ǘƘŜ {twL ŦƻǊ ǘƘŜ ȅŜŀǊǎ нллн ŀƴŘ нллп ƻƴǿŀǊŘǎΦ 9Ƴƛǎǎƛƻƴǎ Řŀǘŀ ŦƻǊ bh· ŀƴŘ {hн ŦǊƻƳ ǘƘŜ ƭŀǊƎŜ 
ŎƻƳōǳǎǝƻƴ Ǉƭŀƴǘ ǇǊŜǎŜƴǘ ƻƴ ǊŜŬƴŜǊȅ ǎƛǘŜǎ ƛǎ ŀǾŀƛƭŀōƭŜ ōŀŎƪ ǘƻ мффлΦ ¢ƘǳǎΣ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŀǊŜ 
ƎŜƴŜǊŀƭƭȅ ōŀǎŜŘ ƻƴ ǊŜǇƻǊǘŜŘ Řŀǘŀ ōŀŎƪ ǘƻ мффл ŦƻǊ bh· ŀƴŘ {hнΣ ŀƴŘ ōŀŎƪ ǘƻ мффу ŦƻǊ ƻǘƘŜǊ ǇƻƭƭǳǘŀƴǘǎΦ 
CƻǊ ŜŀǊƭƛŜǊ ȅŜŀǊǎΣ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŀǊŜ ƎŜƴŜǊŀǘŜŘ ōȅ ŜȄǘǊŀǇƻƭŀǝƻƴ ŦǊƻƳ мффл Řŀǘŀ ŦƻǊ bh· ŀƴŘ {hнΣ ŀƴŘ 
мффу Řŀǘŀ ŦƻǊ ƻǘƘŜǊ ǇƻƭƭǳǘŀƴǘǎΦ  

Lƴ ǊŜŎŜƴǘ ȅŜŀǊǎ ƛƴ ǘƘŜ ¦YΣ ǘƘŜǊŜ ƘŀǾŜ ōŜŜƴ ŀ ƴǳƳōŜǊ ƻŦ ŎƘŀƴƎŜǎ ǿƛǘƘƛƴ ǘƘŜ ǊŜŬƴŜǊȅ ǎŜŎǘƻǊΣ ƛƴŎƭǳŘƛƴƎ 
ǎŜǾŜǊŀƭ ŎƭƻǎǳǊŜǎ ŀƴŘ ŀƭǎƻ ǎŜǾŜǊŀƭ ǎƛǘŜǎ ǿƘŜǊŜ ƻǿƴŜǊǎƘƛǇ ƻŦ ǘƘŜ ǊŜŬƴŜǊȅ ŀƴŘ ǎǳǇǇƻǊǝƴƎ Ǉƭŀƴǘ όǎǳŎƘ ŀǎ 
ōƻƛƭŜǊǎ ŀƴŘ ŀ ŎƻƳōƛƴŜŘ ƘŜŀǘ ŀƴŘ ǇƻǿŜǊ ό/Itύ Ǉƭŀƴǘύ ƘŀǾŜ ŎƘŀƴƎŜŘ ǘƘǊƻǳƎƘ ƳŜǊƎŜǊǎΣ ŀŎǉǳƛǎƛǝƻƴǎ ŀƴŘ 
ŘƛǾŜǎǘƳŜƴǘǎΦ ¢Ƙƛǎ Ƙŀǎ ƳŀŘŜ ǘƘŜ ǘǊŀŎƪƛƴƎ ƻŦ ǘƘŜ ǎŎƻǇŜ ƻŦ ƛƴǎǘŀƭƭŀǝƻƴǎ ƛƴ ǘƘŜ ǊŜŬƴŜǊȅ ǎŜŎǘƻǊ ƳƻǊŜ 
ŎƘŀƭƭŜƴƎƛƴƎΣ ŀƴŘ ƛǘ ƛǎ ŜǾƛŘŜƴǘ ǘƘŀǘ ǊŜǇƻǊǘŜŘ Řŀǘŀ ƻƴ ŜƴŜǊƎȅ ǳǎŜ ŀƴŘ ŜƳƛǎǎƛƻƴǎ Ƙŀǎ όŦƻǊ ǎƻƳŜ ǎƛǘŜǎύ 
ōŜŎƻƳŜ ƳƻǊŜ ƛƴŎƻƴǎƛǎǘŜƴǘ ƻǾŜǊ ǝƳŜΦ !ǎ ŀ ǊŜǎǳƭǘΣ ǘƘŜ LƴǾŜƴǘƻǊȅ !ƎŜƴŎȅ Ƙŀǎ ōŜŜƴ ǿƻǊƪƛƴƎ ǿƛǘƘ ǘƘŜ 
59{b½ ŜƴŜǊƎȅ ǎǘŀǝǎǝŎǎ ǘŜŀƳ ǘƻ ǊŜŎƻƴŎƛƭŜ ǘƘŜ ¦Y 9¢{ ŀƴŘ 5¦Y9{ Řŀǘŀ ŦƻǊ ǘƘŜ ǎŜŎǘƻǊΣ ǘƻ ŎƭƻǎŜ ƻǳǘ ŀƴȅ 
ŘƛũŜǊŜƴŎŜǎ ƛƴ ŜƴŜǊƎȅ Řŀǘŀ όŜǎǇŜŎƛŀƭƭȅ ŦƻǊ ǇŜǘǊƻƭŜǳƳ ŎƻƪŜ ŀƴŘ ǊŜŬƴŜǊȅ ŦǳŜƭ ƎŀǎŜǎύΦ  

CƻǊ ǘƘŜ ȅŜŀǊǎ ŎƻǾŜǊŜŘ ōȅ ǊŜǇƻǊǘŜŘ ŘŀǘŀΣ ǘƘŜǊŜ ŀǊŜ ƛƴǎǘŀƴŎŜǎ ƻŦ ƛƴŘƛǾƛŘǳŀƭ ǎƛǘŜǎ ƴƻǘ ǊŜǇƻǊǝƴƎ ŜƳƛǎǎƛƻƴǎ 
ƻŦ ǎƻƳŜ ǇƻƭƭǳǘŀƴǘǎΣ ƎŜƴŜǊŀƭƭȅ ōŜŎŀǳǎŜ ǘƘƻǎŜ ŜƳƛǎǎƛƻƴǎ ŀǊŜ ōŜƭƻǿ ǘƘŜ ǊŜƎǳƭŀǘƻǊǎΩ ƛƴǾŜƴǘƻǊƛŜǎ ǊŜǇƻǊǝƴƎ 
ǘƘǊŜǎƘƻƭŘǎ ƻǊ ōŜŎŀǳǎŜ ŀ ǎƛǘŜ ƘŀŘ ŎƭƻǎŜŘ Řƻǿƴ ǇŀǊǘǿŀȅ ǘƘǊƻǳƎƘ ŀ ȅŜŀǊ ŀƴŘ ǘƘŜǊŜŦƻǊŜ ŘƛŘ ƴƻǘ ǎǳōƳƛǘ ŀƴ 
ŀƴƴǳŀƭ ŜƳƛǎǎƛƻƴǎ ǊŜǇƻǊǘ ǘƻ ǘƘŜ ǊŜƎǳƭŀǘƻǊΦ IƻǿŜǾŜǊΣ 5¦Y9{ Ƙŀǎ Řŀǘŀ ƻƴ ǘƘŜ ŎŀǇŀŎƛǘȅ ƻŦ ŜŀŎƘ ƛƴŘƛǾƛŘǳŀƭ 
ǇƭŀƴǘΣ ǎƻ ƛǘ ƛǎ ǇƻǎǎƛōƭŜ ǘƻ ŜȄǘǊŀǇƻƭŀǘŜ ǘƘŜ ŜƳƛǎǎƛƻƴǎ Řŀǘŀ ǘƻ ŎƻǾŜǊ ƴƻƴπǊŜǇƻǊǝƴƎ ǎƛǘŜǎ ŀǎ ǿŜƭƭΦ ¢Ƙƛǎ 
ŜȄǘǊŀǇƻƭŀǝƻƴ ƻŦ Řŀǘŀ ŘƻŜǎ ƴƻǘ ǎǳōǎǘŀƴǝŀƭƭȅ ŀŘŘ ǘƻ ŜƳƛǎǎƛƻƴ ǘƻǘŀƭǎΦ CƻǊ ŜȄŀƳǇƭŜΣ ŦƻǊ ǘƘŜ нлмм ŀƴŘ нлмн 
ŘŀǘŀǎŜǘǎΣ ǘƘŜ /ƻǊȅǘƻƴ ǊŜŬƴŜǊȅ ƘŀŘ ŎƭƻǎŜŘ ƛƴ vн ƻŦ нлмн ŀƴŘ ǘƘŜǊŜŦƻǊŜ ŘƛŘ ƴƻǘ ǊŜǘǳǊƴ ŀƴȅ ŘŜǘŀƛƭŜŘ 
ŜƳƛǎǎƛƻƴǎ Řŀǘŀ Ǿƛŀ ¦YtL! όƴƻǿ CǳŜƭǎ LƴŘǳǎǘǊȅ ¦YύΦ ¢ƘŜ ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ŦƻǊ /ƻǊȅǘƻƴ ƛƴ ǘƘŜ b!9L ŀǊŜ 
ǘƘŜǊŜŦƻǊŜ ŀƭƛƎƴŜŘ ǿƛǘƘ tƻƭƭǳǝƻƴ LƴǾŜƴǘƻǊȅ ŘŀǘŀΣ ŀƴŘ ǎƻǳǊŎŜ ŀƭƭƻŎŀǝƻƴ ƻŦ ŜƳƛǎǎƛƻƴǎ ƛǎ ōŀǎŜŘ ƻƴ ƘƛǎǘƻǊƛŎ 
Řŀǘŀ ŀƴŘ ƛǎ ǎƻƳŜǿƘŀǘ ƳƻǊŜ ǳƴŎŜǊǘŀƛƴ ǘƘŀƴ ŦƻǊ ƻǘƘŜǊ ǊŜŬƴŜǊƛŜǎΦ  

¢ƘŜ ƳŜǘƘƻŘƻƭƻƎȅ ŦƻǊ ǘƘŜ ǊŜŬƴŜǊȅ ǎŜŎǘƻǊ ƛǎ ŎƻƳǇƭƛŎŀǘŜŘ ōȅ ǘƘŜ ŦŀŎǘ ǘƘŀǘ ƳƻǊŜ ǘƘŀƴ ƻƴŜ ŦǳŜƭ ƛǎ ōǳǊƴǘΣ 
ŀǎ ǘƘŜ b!9L ǎŜŜƪǎ ǘƻ ǊŜǇƻǊǘ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ŜŀŎƘ ŦǳŜƭ ǎŜǇŀǊŀǘŜƭȅ ƛŦ ǇƻǎǎƛōƭŜΦ CƻǊ ŎǊǳŘŜ ƻƛƭ ǊŜŬƴŜǊƛŜǎΣ 
ǊŜǇƻǊǘŜŘ ŜƳƛǎǎƛƻƴǎ ŀǊŜ ŜƛǘƘŜǊ ŀƭƭƻŎŀǘŜŘ ǘƻ ŀ ǎƛƴƎƭŜ ŦǳŜƭ όŜΦƎΦ ƳŜǘŀƭ ŜƳƛǎǎƛƻƴǎ ŀǊŜ ŀƭƭƻŎŀǘŜŘ ǘƻ 
ŎƻƳōǳǎǝƻƴ ƻŦ ŦǳŜƭ ƻƛƭύ ƻǊ ŜƭǎŜ ǎǇƭƛǘ ŀŎǊƻǎǎ ǎŜǾŜǊŀƭ ŦǳŜƭǎ ƛƴ ǘƘŜ ǎŀƳŜ ƳŀƴƴŜǊ ǳǎŜŘ ŦƻǊ ǇƻǿŜǊ ǎǘŀǝƻƴǎΦ 
9Ƴƛǎǎƛƻƴǎ ƻŦ /hΣ bh·Σ {hнΣ ŀƴŘ taмл ŦǊƻƳ Ŏŀǘŀƭȅǎǘ ǊŜƎŜƴŜǊŀǝƻƴ ƛƴǾƻƭǾƛƴƎ ǘƘŜ ōǳǊƴƛƴƎ ƻŦ ǇŜǘǊƻƭŜǳƳ 
ŎƻƪŜ ŀǊŜ ŎŀƭŎǳƭŀǘŜŘ ŘƛǊŜŎǘƭȅ ŦǊƻƳ ǘƘŜ Řŀǘŀ ǇǊƻǾƛŘŜŘ ōȅ CǳŜƭǎ LƴŘǳǎǘǊȅ ¦YΦ ¢ƘŜ b!9L ǊŜǇƻǊǝƴƎ ǎŎƻǇŜ ŦƻǊ 
ƳŜǘŀƭǎ ŦǊƻƳ м!мō ƛƴŎƭǳŘŜǎΥ IƎΣ /ŘΣ ½ƴΣ tōΣ /ǊΣ !ǎΣ /ǳΣ bƛΣ {ŜΣ ±Σ aƴΣ .ŜΣ {ƴΦ 

¢ƘŜ ŀǇǇǊƻŀŎƘ ŘŜǎŎǊƛōŜŘ ŀōƻǾŜ ƛǎ ǳǎŜŘ ŦƻǊ Ƴƻǎǘ ǇƻƭƭǳǘŀƴǘǎΣ ƘƻǿŜǾŜǊ ƛƴ ǘƘŜ ŎŀǎŜ ƻŦ thtǎΣ ǊŜǇƻǊǝƴƎ ƻŦ 
ŜƳƛǎǎƛƻƴǎ ƛƴ ǘƘŜ tLΣ ²9L ŀƴŘ {twL ƛǎ ƭƛƳƛǘŜŘ ŀƴŘκƻǊ ƘƛƎƘƭȅ ǾŀǊƛŀōƭŜΣ ŀƴŘ ǘƘŜǊŜŦƻǊŜ ŜƳƛǎǎƛƻƴǎ ŀǊŜ 
ŎŀƭŎǳƭŀǘŜŘ ŦǊƻƳ ƭƛǘŜǊŀǘǳǊŜ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŀƴŘ ŀŎǝǾƛǘȅ ǎǘŀǝǎǝŎǎΦ 

!ŎǝǾƛǘȅ Řŀǘŀ ŦƻǊ ǘƘŜ ǊŜŬƴŜǊȅ ǎŜŎǘƻǊ ŀǊŜ ǇǊŜŘƻƳƛƴŀƴǘƭȅ ǘŀƪŜƴ ŘƛǊŜŎǘƭȅ ŦǊƻƳ 5¦Y9{ ό59{b½Σ нлнпŀύΤ 
ƘƻǿŜǾŜǊΣ ǘƘŜ 9¦ 9¢{ κ ¦Y 9¢{ Řŀǘŀ ƻƴ ŜƴŜǊƎȅ ǳǎŜ ŀƴŘ ŜƳƛǎǎƛƻƴǎ ƛƴŘƛŎŀǘŜ ŀƴ ǳƴŘŜǊπǊŜǇƻǊǘ ƛƴ ǇŜǘǊƻƭŜǳƳ 
ŎƻƪŜ ŀƴŘ ǊŜŬƴŜǊȅ ŦǳŜƭ Ǝŀǎ ǳǎŜ ŀǘ ¦Y ǊŜŬƴŜǊƛŜǎ ǿƛǘƘƛƴ ǘƘŜ ŜƴŜǊƎȅ ǎǘŀǝǎǝŎǎΣ ǿƘƛƭǎǘ ǘƘŜǊŜ ƛǎ ŎƭƻǎŜ 
ŎƻƴǎƛǎǘŜƴŎȅ ōŜǘǿŜŜƴ 9¢{ ŀƴŘ CǳŜƭǎ LƴŘǳǎǘǊȅ ¦Y ŜƳƛǎǎƛƻƴǎ ǘƻǘŀƭǎ ŦƻǊ ŎŀǊōƻƴ ŘƛƻȄƛŘŜΦ ¢ƘŜǊŜŦƻǊŜΣ ǘƘŜ 9¢{ 
ŀŎǝǾƛǘȅ Řŀǘŀ ŦƻǊ ǇŜǘǊƻƭŜǳƳ ŎƻƪŜ ŀƴŘ ǊŜŬƴŜǊȅ ŦǳŜƭ Ǝŀǎ ŀǊŜ ǳǎŜŘ ƛƴ ǇǊŜŦŜǊŜƴŎŜ ǘƻ 5¦Y9{Σ ǿƛǘƘ 
ŀƳŜƴŘƳŜƴǘǎ ǘƻ ǘƘŜ 5¦Y9{ ǎǘŀǝǎǝŎǎ ōŀŎƪ ǘƻ нллп ƛƴŎƭǳǎƛǾŜ ƛƴ ŀƭƭ ȅŜŀǊǎ ǿƘŜǊŜ 9¢{ Řŀǘŀ ŀǊŜ ƘƛƎƘŜǊ ǘƘŀƴ 
5¦Y9{ όǎŜŜ ŀƭǎƻ {ŜŎǝƻƴ оΦмΦо ŀōƻǾŜ ŦƻǊ ŦǳǊǘƘŜǊ ƛƴŦƻǊƳŀǝƻƴύΦ 
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3.1.6. NFR 1A1c: Other Energy Industries 

bCw {ŜŎǘƻǊ м!мŎ ƛǎ ŀ ƪŜȅ ǎƻǳǊŎŜ ŦƻǊ bh·Φ  

¢ƘŜ ǎŜŎǘƻǊ ŎƻǾŜǊǎ ŦǳŜƭ ŎƻƳōǳǎǝƻƴ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘŜ ǇǊƻŘǳŎǝƻƴ ƻŦ ƳŀƴǳŦŀŎǘǳǊŜŘ ŦǳŜƭǎ όŎƻƪŜΣ ƻǘƘŜǊ 
ǎƻƭƛŘ ǎƳƻƪŜƭŜǎǎ ŦǳŜƭǎ ό{{CύΣ ǘƻǿƴ ƎŀǎύΣ Ŏƻŀƭ ŜȄǘǊŀŎǝƻƴΣ ƻƛƭ ŀƴŘ Ǝŀǎ ŜȄǇƭƻǊŀǝƻƴ ŀƴŘ ǇǊƻŘǳŎǝƻƴΣ ŀƴŘ ǘƻ 
Ǌǳƴ ŎƻƳǇǊŜǎǎƻǊǎ ƻƴ ǘƘŜ ¦YΩǎ ƴŀǘǳǊŀƭ Ǝŀǎ ŘƛǎǘǊƛōǳǝƻƴ ǎȅǎǘŜƳ όŎƻƳōǳǎǝƻƴ ŜƳƛǎǎƛƻƴǎ ŦƻǊ Ǝŀǎ ǇƛǇŜƭƛƴŜǎ 
ŀǊŜ ƛƴŎƭǳŘŜŘ ƛƴ м!мŎ ōŜŎŀǳǎŜ ƛǘ ƛǎ ƴƻǘ ǇƻǎǎƛōƭŜ ǘƻ ǎŜǇŀǊŀǘŜ ŦǊƻƳ ƻǘƘŜǊ ŦǳŜƭ ǳǎŜǎ ƛƴ м!мŎύΦ 

 

aƻǎǘ ¦Y ŎƻƪŜ ƛǎ ǇǊƻŘǳŎŜŘ ŀǘ ŎƻƪŜ ƻǾŜƴǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ƛƴǘŜƎǊŀǘŜŘ ǎǘŜŜƭǿƻǊƪǎΣ ŀƭǘƘƻǳƎƘ ƛƴŘŜǇŜƴŘŜƴǘ 
ŎƻƪŜ ƳŀƴǳŦŀŎǘǳǊŜǊǎ ƘŀǾŜ ŀƭǎƻ ŜȄƛǎǘŜŘ ƛƴ ǘƘŜ ǇŜǊƛƻŘ ŎƻǾŜǊŜŘ ōȅ ǘƘŜ ƛƴǾŜƴǘƻǊȅΦ Lƴ ǘƘŜ ŜŀǊƭƛŜǊ ǇŀǊǘ ƻŦ 
нлноΣ ǘƘŜǊŜ ǿŜǊŜ Ƨǳǎǘ ǘǿƻ ŎƻƪŜ ƻǾŜƴǎ ŀǘ ǎǘŜŜƭǿƻǊƪǎ ƛƴ ǘƘŜ ¦Y όaƻǊŦŀ ŀƴŘ !ǇǇƭŜōȅύΣ ŦƻƭƭƻǿƛƴƎ ǘƘŜ 
ŎƭƻǎǳǊŜ ƻŦ ǘƘŜ 5ŀǿŜǎ [ŀƴŜ ŎƻƪŜ ǿƻǊƪǎ ƛƴ aŀǊŎƘ нлмсΣ ǘǿƻ ƻǘƘŜǊ ŎƻƪŜ ƻǾŜƴǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ 
¢ŜŜǎǎƛŘŜ ǎǘŜŜƭǿƻǊƪǎ ƛƴ нлмр ŀƴŘ ŎƭƻǎǳǊŜ ƻŦ ǘƘŜ ƭŀǎǘ ƛƴŘŜǇŜƴŘŜƴǘ ŎƻƪŜ ƻǾŜƴ ƛƴ ƭŀǘŜ нлмпΦ ¢ƘŜ !ǇǇƭŜōȅ 
ŎƻƪŜ ƻǾŜƴ ǿŀǎ ǎƘǳǘ Řƻǿƴ ƛƴ WǳƴŜ нлноΦ ²Ŝ ƴƻǘŜ ǘƘŀǘ ǘƘŜ aƻǊŦŀ ŎƻƪŜ ƻǾŜƴǎ ǿŜǊŜ ǎƘǳǘ ƛƴ aŀǊŎƘ нлнпΣ 
ƘƻǿŜǾŜǊΣ ŀǎ ǘƘŜ ŎǳǊǊŜƴǘ ƛƴǾŜƴǘƻǊȅ ǊŜǇƻǊǘ ŎƻƴŎŜǊƴǎ ǘƘŜ ŜƳƛǎǎƛƻƴǎ ƻŦ нлноΣ ǘƘŜ ƛƳǇŀŎǘ ŦǊƻƳ ǘƘŜǎŜ 
ŎƭƻǎǳǊŜǎ ǿƛƭƭ ƴƻǘ ȅŜǘ ōŜ ƛƴŎƭǳŘŜŘΦ ¢Ƙƛǎ ƳŜŀƴǎ ǘƘŀǘ ǘƘŜǊŜ ŀǊŜ ƴƻ ƭƻƴƎŜǊ ŀƴȅ ƻǇŜǊŀǝƻƴŀƭ ŎƻƪŜ ƻǾŜƴǎ ƛƴ 
ǘƘŜ ¦YΦ {ƻƭƛŘ ǎƳƻƪŜƭŜǎǎ ŦǳŜƭǎ ό{{Cύ Ŏŀƴ ōŜ ƳŀƴǳŦŀŎǘǳǊŜŘ ƛƴ ǾŀǊƛƻǳǎ ǿŀȅǎ ōǳǘ ƻƴƭȅ ǘƘƻǎŜ ǇǊƻŎŜǎǎŜǎ 
ǊŜǇƻǊǝƴƎ ƛƴ ǘƘŜ tL ŀƴŘ ²9L ŀǊŜ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ ƛƴǾŜƴǘƻǊȅ ǎƛƴŎŜ ǘƘŜǎŜ ŀǊŜ ǘƘŜ ƻƴƭȅ ǇǊƻŎŜǎǎŜǎ ŦƻǊ ǿƘƛŎƘ 
ǿŜ ƘŀǾŜ ŜƳƛǎǎƛƻƴǎ ŘŀǘŀΦ /ǳǊǊŜƴǘƭȅΣ ǘƘŜǊŜ ŀǊŜ ǘǿƻ ǎǳŎƘ ǎƛǘŜǎΦ ¢ƻǿƴ Ǝŀǎ ǿŀǎ ƳŀƴǳŦŀŎǘǳǊŜŘ ŦǊƻƳ Ŏƻŀƭ ōǳǘ 
Ƙŀǎ ƴƻǘ ōŜŜƴ ǳǎŜŘ ƛƴ ǘƘŜ ¦Y ǎƛƴŎŜ мфууΣ ŀƊŜǊ ǘƘŜ ŎƭƻǎǳǊŜ ƻŦ ǘƘŜ ƭŀǎǘ Ŏƻŀƭ Ǝŀǎ Ǉƭŀƴǘ ƛƴ ǘƘŜ ¦Y ƛƴ мфутΦ 

¢ŀōƭŜ оπр ¦Y /ƻƪŜ hǾŜƴǎ ŀƴŘ {{C aŀƴǳŦŀŎǘǳǊƛƴƎ tƭŀƴǘ ƛƴ hǇŜǊŀǝƻƴΣ мфтлπнлно 

tǊƻŎŜǎǎ ǘȅǇŜ tŜǊƛƻŘ bƻΦ ƻŦ Ǉƭŀƴǘ 

/ƻƪŜ ƻǾŜƴǎ 

нлно м 

нлмтπнлнн н 

нлмрπнлмс о 

нллпπнлмп с 

нлло т 

мффоπнллн ф 

мффмπмффн мл 

мфтлπмффл LƴǎǳŶŎƛŜƴǘ Řŀǘŀ 

{ƻƭƛŘ ǎƳƻƪŜƭŜǎǎ ŦǳŜƭ ƳŀƴǳŦŀŎǘǳǊŜ 

нлнмπнлно р 

нлмфπнлнл с 

нлму о 

нлмт н 

нлмрπнлмс о 

нлмпϝ м 

нллсπнлмо н 

нлллπнллр о 

мффтπмффф п 

мффс р 

мффмπмффр с 

мфтлπмффл LƴǎǳŶŎƛŜƴǘ Řŀǘŀ 

bƻǘŜΥ ϝ ŦǊƻƳ нлмп ƻƴǿŀǊŘǎ ǘƘŜ ǊŜǇƻǊǘŜŘ ƴǳƳōŜǊǎ ŀǊŜ ōŀǎŜŘ ƻƴ ǘƘŜ ǊŜƎƛǎǘŜǊŜŘ ŦŀŎƛƭƛǝŜǎ ǘƻ ǘƘŜ tw¢w ǳƴŘŜǊ ŀŎǝǾƛǘȅ ŎƻŘŜ мόŦύ 
όƛƴǎǘŀƭƭŀǝƻƴǎ ŦƻǊ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜ ƻŦ Ŏƻŀƭ ǇǊƻŘǳŎǘǎ ŀƴŘ ǎƻƭƛŘ ǎƳƻƪŜƭŜǎǎ ŦǳŜƭύΦ 

!ƭƭ ƻŦ ǘƘŜǎŜ ǎƛǘŜǎ ŀǊŜ ǊŜǉǳƛǊŜŘ ǘƻ ǊŜǇƻǊǘ ŜƳƛǎǎƛƻƴǎ ƛƴ ǘƘŜ tL ƻǊ ²9LΦ 9Ƴƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ŦƻǊ ǘƘŜ ǎŜŎǘƻǊ 
ŀǊŜ ōŀǎŜŘ ƻƴ ǘƘŜ ŜƳƛǎǎƛƻƴ Řŀǘŀ ǊŜǇƻǊǘŜŘ ŦƻǊ ƛƴŘƛǾƛŘǳŀƭ ǎƛǘŜǎΥ 

UK Emission = S Reported Site Emissions 
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¢ƘŜǊŜ ŀǊŜ ƛƴǎǘŀƴŎŜǎ ƻŦ ǎƛǘŜǎ ƴƻǘ ǊŜǇƻǊǝƴƎ ŜƳƛǎǎƛƻƴǎ ƻŦ ǎƻƳŜ ǇƻƭƭǳǘŀƴǘǎΣ ƎŜƴŜǊŀƭƭȅ ōŜŎŀǳǎŜ ǘƘƻǎŜ 
ŜƳƛǎǎƛƻƴǎ ŀǊŜ ōŜƭƻǿ ǘƘŜ ǊŜǇƻǊǝƴƎ ǘƘǊŜǎƘƻƭŘΦ IƻǿŜǾŜǊΣ ŜǎǝƳŀǘŜǎ Ŏŀƴ ōŜ ƳŀŘŜ ƻŦ ǘƘŜ ŎŀǇŀŎƛǘȅ ƻŦ ŜŀŎƘ 
ƛƴŘƛǾƛŘǳŀƭ ǇƭŀƴǘΣ ǎƻ ƛǘ ƛǎ ǇƻǎǎƛōƭŜ ǘƻ ŜȄǘǊŀǇƻƭŀǘŜ ǘƘŜ ŜƳƛǎǎƛƻƴǎ Řŀǘŀ ǘƻ ŎƻǾŜǊ ƴƻƴπǊŜǇƻǊǝƴƎ ǎƛǘŜǎ ŀǎ ǿŜƭƭΦ 
¢Ƙƛǎ ŜȄǘǊŀǇƻƭŀǝƻƴ ƻŦ Řŀǘŀ ŘƻŜǎ ƴƻǘ ŀŘŘ ǎǳōǎǘŀƴǝŀƭƭȅ ǘƻ ŜƳƛǎǎƛƻƴ ǘƻǘŀƭǎΦ 

¢ƘŜ ƳŜǘƘƻŘƻƭƻƎȅ ŦƻǊ ǘƘƛǎ ǎŜŎǘƻǊ ƛǎ ŎƻƳǇƭƛŎŀǘŜŘ ōȅ ǘƘŜ ŦŀŎǘ ǘƘŀǘ ƳƻǊŜ ǘƘŀƴ ƻƴŜ ŦǳŜƭ ƛǎ ōǳǊƴǘΣ ōǳǘ ǘƘŜ 
b!9L ƴŜŜŘǎ ǘƻ ǊŜŎƻǊŘ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ŜŀŎƘ ŦǳŜƭ ǎŜǇŀǊŀǘŜƭȅ ƛŦ ǇƻǎǎƛōƭŜΦ CƻǊ ŎƻƪŜ ƻǾŜƴǎΣ ǇǊƻŎŜǎǎ ǎƻǳǊŎŜǎ 
όƛΦŜΦ ƻǘƘŜǊ ǘƘŀƴ ŦǳŜƭ ŎƻƳōǳǎǝƻƴύ ŀƭǎƻ ƭŜŀŘ ǘƻ Ǉƻƭƭǳǘŀƴǘ ŜƳƛǎǎƛƻƴǎΣ ŀƴŘ ǘƘŜ ŀǇǇǊƻŀŎƘ ǘŀƪŜƴ ǘƻ ŀƭƭƻŎŀǘŜ 
ǊŜǇƻǊǘŜŘ ŜƳƛǎǎƛƻƴǎ ǘƻ ŦǳŜƭǎ ŀƴŘ ǇǊƻŎŜǎǎ ǎƻǳǊŎŜǎ ǾŀǊƛŜǎ ŦǊƻƳ Ǉƻƭƭǳǘŀƴǘ ǘƻ ǇƻƭƭǳǘŀƴǘΦ  

¢ƘŜ ŬǊǎǘ ŀǇǇǊƻŀŎƘ ƛǎ ǳǎŜŘ ŦƻǊ bh·Σ ǿƘŜǊŜ ŜƳƛǎǎƛƻƴǎ ŀǊŜ ŜȄǇŜŎǘŜŘ ǘƻ ƻŎŎǳǊ Ƴŀƛƴƭȅ ŦǊƻƳ ŎƻƳōǳǎǝƻƴ ƻŦ 
ŎƻƪŜ ƻǾŜƴ Ǝŀǎ όǘƘŜ Ƴŀƛƴ ŦǳŜƭ ǳǎŜŘύΣ ǿƛǘƘ ǾŜǊȅ ƳƛƴƻǊ ŎƻƴǘǊƛōǳǝƻƴǎ ŦǊƻƳ ǘƘŜ ǳǎŜ ƻŦ ƻǘƘŜǊ ŦǳŜƭǎ όōƭŀǎǘ 
ŦǳǊƴŀŎŜ ƎŀǎΣ ŎƻƭƭƛŜǊȅ ƳŜǘƘŀƴŜΣ ƴŀǘǳǊŀƭ Ǝŀǎύ ŀƴŘ ŦǊƻƳ ŦǳƎƛǝǾŜ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘŜ ŎƻƪŜ ƻǾŜƴΦ ¢ƘŜ 
ŀǇǇǊƻŀŎƘ ǊŜƭƛŜǎ ǳǇƻƴ ǘƘŜ ǳǎŜ ƻŦ ƭƛǘŜǊŀǘǳǊŜ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ǘƻ ŜǎǝƳŀǘŜ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘŜ ƳƛƴƻǊ 
ǎƻǳǊŎŜǎΦ ¢ƘŜǎŜ ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ŦƻǊ ǘƘŜ ƳƛƴƻǊ ǎƻǳǊŎŜǎ ŀǊŜ ǘƘŜƴ ǎǳōǘǊŀŎǘŜŘ ŦǊƻƳ ǘƘŜ ǊŜǇƻǊǘŜŘ 
ŜƳƛǎǎƛƻƴǎ ŘŀǘŀΣ ǿƛǘƘ ǘƘŜ ǊŜƳŀƛƴŘŜǊ ōŜƛƴƎ ŀƭƭƻŎŀǘŜŘ ŀǎ ǘƘŜ bh· ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘŜ ŎƻƪŜ ƻǾŜƴ ƎŀǎΦ 

9Ƴƛǎǎƛƻƴǎ ƻŦ ƻǘƘŜǊ Ǉƻƭƭǳǘŀƴǘǎ Ƴŀȅ ŀǊƛǎŜ ǇǊŜŘƻƳƛƴŀƴǘƭȅ ŦǊƻƳ ǇǊƻŎŜǎǎ ǎƻǳǊŎŜǎΣ ƻǊ Ƴŀȅ ŀǊƛǎŜ ŦǊƻƳ ŀ 
ŎƻƳōƛƴŀǝƻƴ ƻŦ ōƻǘƘ ŦǳŜƭ ŎƻƳōǳǎǝƻƴ ŀƴŘ ǇǊƻŎŜǎǎ ǎƻǳǊŎŜǎΣ ŀƴŘ ǘƘŜ b!9L ƳŜǘƘƻŘǎ ǊŜƅŜŎǘ ǘƘŀǘΦ  

Lƴ ǘƘŜ ŎŀǎŜ ƻŦ {hнΣ ŜƳƛǎǎƛƻƴǎ Řŀǘŀ ŀǊŜ ǎǇƭƛǘ ōŜǘǿŜŜƴ ŎƻƪŜ ƻǾŜƴ Ǝŀǎ ŎƻƳōǳǎǝƻƴ ŀƴŘ ǇǊƻŎŜǎǎ ǎƻǳǊŎŜǎ 
ǳǎƛƴƎ ŀ Ǌŀǝƻ ōŀǎŜŘ ƻƴ ƻǇŜǊŀǘƻǊπǊŜǇƻǊǘŜŘ ŜƳƛǎǎƛƻƴǎ Řŀǘŀ ŦƻǊ ǘƘŜǎŜ ǎƻǳǊŎŜǎ ŦǊƻƳ ǘƘŜ ƳƛŘπмффлǎΦ CƻǊ 
/hΣ ba±h/ǎΣ taмлΣ ƳŜǘŀƭǎΣ .ώŀϐt ŀƴŘ t/55κt/5CǎΣ ǿŜ ƘŀǾŜ ƴƻ ŘŜǘŀƛƭŜŘ ǎƻǳǊŎŜπ ŀƴŘ ŦǳŜƭπǎǇŜŎƛŬŎ 
ŜƳƛǎǎƛƻƴǎ Řŀǘŀ ƻƴ ǿƘƛŎƘ ǘƻ ōŀǎŜ ŀ ǎǇƭƛǘ ŀƴŘ ǎƻ ŀƭƭ ƻŦ ǘƘŜ ǊŜǇƻǊǘŜŘ ǎƛǘŜ ŜƳƛǎǎƛƻƴǎ ŀǊŜ ŀƭƭƻŎŀǘŜŘ ǘƻ ŀ ƴƻƴπ
ŦǳŜƭ ǎǇŜŎƛŬŎ ǎƻǳǊŎŜ ŎŀǘŜƎƻǊȅ ŎƻǾŜǊƛƴƎ ōƻǘƘ ǇǊƻŎŜǎǎ ŀƴŘ ŦǳŜƭ ŎƻƳōǳǎǝƻƴ ŜƳƛǎǎƛƻƴ ǎƻǳǊŎŜǎΦ ¢ƘŜǎŜ 
ŜƳƛǎǎƛƻƴǎ ŀǊŜ ǊŜǇƻǊǘŜŘ ǳƴŘŜǊ bCw {ŜŎǘƻǊ м.мōΦ ¢ƘŜ b!9L ǊŜǇƻǊǝƴƎ ǎŎƻǇŜ ŦƻǊ ƳŜǘŀƭǎ ŦǊƻƳ м!мŎ 
ƛƴŎƭǳŘŜǎ ŜǎǝƳŀǘŜǎ ŦǊƻƳ ŎƻƳōǳǎǝƻƴ ƻŦ Ŏƻŀƭ ŀƴŘ Ǝŀǎ ƻƛƭ ǳǎƛƴƎ 9Cǎ ǘƘŀǘ ŀǊŜ ǇǊƛƳŀǊƛƭȅ ōŀǎŜŘ ƻƴ ¦Y 
ǊŜǎŜŀǊŎƘ ƛƴǘƻ ŎƻƳǇƻǎƛǝƻƴŀƭ ŀƴŀƭȅǎƛǎ ƻŦ ǘƘƻǎŜ ŦǳŜƭǎ όƛƴŎƭǳŘƛƴƎ /ƭŀǊƪŜ ϧ {ƭƻǎǎ мффнΤ ²ƻƻŘ мффсΤ 
¢ƘƛǎǘƭŜǘƘǿŀƛǘŜ нллмύ ƻǊ ŦǊƻƳ ¦{ 9t! ŘŜŦŀǳƭǘǎΣ ŀƴŘ ŎƻƳǇǊƛǎŜǎ ŜǎǝƳŀǘŜǎ ŦƻǊΥ IƎΣ /ŘΣ ½ƴΣ tōΣ /ǊΣ !ǎΣ /ǳΣ 
bƛΣ {ŜΣ ±Σ aƴΣ .ŜΣ {ƴΦ 

tǊƻŎŜǎǎŜǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ {{C ŀǊŜ ǊŜƭŀǝǾŜƭȅ ǎƳŀƭƭ ŎƻƳǇŀǊŜŘ ǿƛǘƘ ŎƻƪŜ ƻǾŜƴǎΣ ŀƴŘ ǘƘŜ ǊŜǇƻǊǝƴƎ ƻŦ 
ŜƳƛǎǎƛƻƴǎ ƛǎ ǾŜǊȅ ƭƛƳƛǘŜŘ ƛƴ ǘƘŜ tL ŀƴŘ ²9L ŀǎ ǘƘŜ ŀƴƴǳŀƭ ŜƳƛǎǎƛƻƴǎ ŦƻǊ Ƴƻǎǘ Ǉƻƭƭǳǘŀƴǘǎ Řƻ ƴƻǘ ŜȄŎŜŜŘ 
ǘƘŜ ǊŜǇƻǊǝƴƎ ǘƘǊŜǎƘƻƭŘǎΣ ǿƛǘƘ ƻƴƭȅ /hΣ bh· ŀƴŘ taмл ǊŜǇƻǊǘŜŘ ōȅ ƻǇŜǊŀǘƻǊǎ ƻƴ ŀ ǊŜƎǳƭŀǊ ōŀǎƛǎΦ ¢ƘŜ 
ǊŜǇƻǊǘŜŘ ŜƳƛǎǎƛƻƴǎ ŦƻǊ ǘƘŜǎŜ Ǉƻƭƭǳǘŀƴǘǎ ŀǊŜ ŀƭƭƻŎŀǘŜŘ ǘƻ ŀ ƴƻƴπŦǳŜƭ ǎǇŜŎƛŬŎ ǎƻǳǊŎŜ ŎŀǘŜƎƻǊȅΦ 9Ƴƛǎǎƛƻƴǎ 
ƻŦ ƻǘƘŜǊ Ǉƻƭƭǳǘŀƴǘǎ ŀǊŜ ŜǎǝƳŀǘŜŘ ǳǎƛƴƎ ƭƛǘŜǊŀǘǳǊŜ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎΣ ǇǊƛƳŀǊƛƭȅ ǘŀƪŜƴ ŦǊƻƳ ǘƘŜ 9a9tκ99! 
DǳƛŘŜōƻƻƪ ŀƴŘ ǎŜǾŜǊŀƭ ¦Y ǊŜǎŜŀǊŎƘ ǊŜŦŜǊŜƴŎŜ ǎƻǳǊŎŜǎ ŦǊƻƳ ǘƘŜ ŜŀǊƭȅ мффлǎΦ ¢ƘŜǎŜ ŜƳƛǎǎƛƻƴǎ ŀǊŜ 
ǊŜǇƻǊǘŜŘ ǳƴŘŜǊ bCw {ŜŎǘƻǊ м.мōΦ 

 

9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ ŦǳŜƭ ǳǎŜ ƛƴ ǘƘŜ ŘƻǿƴǎǘǊŜŀƳ Ǝŀǎ ǇǊƻŘǳŎǝƻƴ ƛƴŘǳǎǘǊȅ ŀǊŜ ǇǊƛƳŀǊƛƭȅ ŦǊƻƳ ƴŀǘǳǊŀƭ Ǝŀǎ ǳǎŜ 
ŀǘ ŎƻƳǇǊŜǎǎƻǊ ǎǘŀǝƻƴǎ ƻƴ ǘƘŜ ¦Y ǘǊŀƴǎƳƛǎǎƛƻƴ ŀƴŘ ŘƛǎǘǊƛōǳǝƻƴ ƴŜǘǿƻǊƪΣ ŘƻǿƴǎǘǊŜŀƳ ƻŦ ǘƘŜ Ǝŀǎ 
ǘŜǊƳƛƴŀƭǎ ǿƘŜǊŜ Ǝŀǎ ƛǎ ƛƴƧŜŎǘŜŘ ǘƻ ǘƘŜ ¦Y ǇƛǇŜƭƛƴŜ ƴŜǘǿƻǊƪΦ ¢Ƙƛǎ ŀŎǝǾƛǘȅ ŎƻǳƭŘ ōŜ ŀƭƭƻŎŀǘŜŘ ǘƻ м!оŜ ōǳǘ 
Ŏŀƴƴƻǘ ōŜ ŘƛǎŀƎƎǊŜƎŀǘŜŘ ŦǊƻƳ ǳǎŜ ƛƴ м!мŎ ǿƛǘƘƻǳǘ ƛǎǎǳŜǎ ƻŦ Řŀǘŀ ŎƻƴŬŘŜƴǝŀƭƛǘȅ ŦǊƻƳ ǳǎŜ ƻŦ 9¦ 9¢{ κ 
¦Y 9¢{ ǎǘŀǝǎǝŎǎΦ CƻǊ Ƴƻǎǘ ȅŜŀǊǎΣ ǘƘŜ ŀŎǝǾƛǘȅ Řŀǘŀ ŦƻǊ ǘƘƛǎ ǎƻǳǊŎŜ ŀǊŜ ǘŀƪŜƴ ŘƛǊŜŎǘƭȅ ŦǊƻƳ 5¦Y9{ ό59{b½Σ 
нлнпŀύΤ ƘƻǿŜǾŜǊΣ ǘƘŜ 9¢{ ǊŜǇƻǊǝƴƎ ǎȅǎǘŜƳ ŀƭǎƻ ǇǊƻǾƛŘŜǎ ŀŎǝǾƛǘȅ Řŀǘŀ ŦƻǊ ƴŀǘǳǊŀƭ Ǝŀǎ ǳǎŜ ƛƴ ŎƻƳǇǊŜǎǎƻǊ 
ǎǘŀǝƻƴǎ ǎƛƴŎŜ нллрΣ ŀƴŘ ƛƴ ǎƻƳŜ ȅŜŀǊǎ ǘƘŜ 9¢{ Řŀǘŀ ŜȄŎŜŜŘǎ ǘƘŜ ƴŀǘǳǊŀƭ Ǝŀǎ ŀƭƭƻŎŀǝƻƴ ƛƴ 5¦Y9{Φ 
¢ƘŜǊŜŦƻǊŜΣ ƛƴ ǘƘŜ b!9L ǿŜ ǳǎŜ ǘƘŜ 5¦Y9{ Řŀǘŀ ǳƴƭŜǎǎ 9¢{ Řŀǘŀ ŀǊŜ ƘƛƎƘŜǊΤ ǿƘŜǊŜ ǿŜ ǳǎŜ ǘƘŜ ƘƛƎƘŜǊ 
9¢{ ŘŀǘŀΣ ǿŜ ǊŜπŀƭƭƻŎŀǘŜ ǘƘŜ ŘƛũŜǊŜƴŎŜ ŦǊƻƳ ƻǘƘŜǊ ǎƻǳǊŎŜǎ ƛƴ ǘƘŜ ƛƴǾŜƴǘƻǊȅ όм!нƎΣ ǳƴŎƭŀǎǎƛŬŜŘ 
ƛƴŘǳǎǘǊȅύ ƛƴ ƻǊŘŜǊ ǘƘŀǘ ǘƘŜ ƻǾŜǊŀƭƭ ¦Y Ǝŀǎ ōŀƭŀƴŎŜ ƛƴ ǘƘŜ ƛƴǾŜƴǘƻǊȅ ƛǎ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ¦Y ŜƴŜǊƎȅ 
ǎǘŀǝǎǝŎǎΦ 
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5ŜŦŀǳƭǘ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŀǊŜ ƎŜƴŜǊŀƭƭȅ ŀǇǇƭƛŜŘΣ ǘŀƪŜƴ ǇǊƛƳŀǊƛƭȅ ŦǊƻƳ ¦{ 9t! !tπпнΣ ǘƘŜ 9a9tκ99! 
DǳƛŘŜōƻƻƪ ŀƴŘ ŦǊƻƳ ¦Y ƛƴŘǳǎǘǊȅ ǊŜǎŜŀǊŎƘ ǿƘŜǊŜ ƛǘ ƛǎ ŀǾŀƛƭŀōƭŜΦ ¢ƘŜ ŜȄŎŜǇǝƻƴ ǘƻ ǘƘƛǎ ƛǎ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ 
ŦƻǊ /hΣ bh·Σ ba±h/ǎ ŀƴŘ ǇŀǊǝŎǳƭŀǘŜ ƳŀǧŜǊ ŦǊƻƳ ǘƘŜ ŎƻƳōǳǎǝƻƴ ƻŦ ƴŀǘǳǊŀƭ ƎŀǎΣ ŦƻǊ ǿƘƛŎƘ ¢ƛŜǊ н 
ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎΣ ŘŜǊƛǾŜŘ ǳǎƛƴƎ ǘƘŜ ǎŀƳŜ ŀǇǇǊƻŀŎƘ ŀǎ ǎŜǘ ƻǳǘ ƛƴ {ŜŎǝƻƴ оΦнΦммΦ 

 

¢ƘŜ b!9L ƛƴŎƭǳŘŜǎ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ŀƭƭ ƻŦ ǘƘŜ ǳǇǎǘǊŜŀƳ ƻƛƭ ŀƴŘ Ǝŀǎ 9ϧt ǎƻǳǊŎŜǎΣ ǿƛǘƘ ŜƳƛǎǎƛƻƴǎ ŀƭƭƻŎŀǘŜŘ 
ǘƻ bCw ǎƻǳǊŎŜ ŎŀǘŜƎƻǊȅ м!мŎ ŦǊƻƳ ŀƭƭ ŦǳŜƭ ŎƻƳōǳǎǝƻƴ ŀǘ ƻũǎƘƻǊŜ ƻƛƭ ŀƴŘ Ǝŀǎ ǇƭŀǜƻǊƳǎ ŀƴŘ ƅƻŀǝƴƎ 
ǇǊƻŘǳŎǝƻƴ ǎǘƻǊŀƎŜ ŀƴŘ ƻƉƻŀŘƛƴƎ όCt{hύ ǾŜǎǎŜƭǎΣ aƻōƛƭŜ 5ǊƛƭƭƛƴƎ ¦ƴƛǘǎ όah5¦ǎύΣ ŀǎ ǿŜƭƭ ŀǎ ŦǊƻƳ 
ŎƻƳōǳǎǝƻƴ ǎƻǳǊŎŜǎ ŀǘ ƻƴǎƘƻǊŜ ǘŜǊƳƛƴŀƭǎΦ 9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ ŦǳŜƭ ǳǎŜ ŦƻǊ ǘƘŜ ǇǊƻǇǳƭǎƛƻƴ ƻŦ ǎƘƛǇǎ ǎŜǊǾƛŎƛƴƎ 
ǘƘŜ ƻƛƭ ŀƴŘ Ǝŀǎ ǎŜŎǘƻǊ ŀǊŜ ǊŜǇƻǊǘŜŘ ǳƴŘŜǊ ǘƘŜ ¢ǊŀƴǎǇƻǊǘ ǎŜŎǘƻǊΦ 

hũǎƘƻǊŜ ƻƛƭ ŀƴŘ Ǝŀǎ ŦŀŎƛƭƛǝŜǎ ŀǊŜ ǊŜƎǳƭŀǘŜŘ ōȅ 59{b½ htw95Σ ǿƘƛƭǎǘ ƻƴǎƘƻǊŜ ŦŀŎƛƭƛǝŜǎ ŀǊŜ ǊŜƎǳƭŀǘŜŘ ōȅ 
ǘƘŜ 9!Σ bw²Σ ŀƴŘ {9t!Τ ǘƘŜǊŜ ŀǊŜ ƴƻ ǳǇǎǘǊŜŀƳ ƻƛƭ ŀƴŘ Ǝŀǎ ŦŀŎƛƭƛǝŜǎ ƛƴ bƻǊǘƘŜǊƴ LǊŜƭŀƴŘΦ 

!ƴƴǳŀƭ ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ŦǊƻƳ ŀƭƭ ƻũǎƘƻǊŜ ƻƛƭ ŀƴŘ Ǝŀǎ ŦŀŎƛƭƛǝŜǎ ŀƴŘ ƻƴǎƘƻǊŜ ǘŜǊƳƛƴŀƭǎ ǿŜǊŜ ǊŜǇƻǊǘŜŘ 
ōȅ ƻǇŜǊŀǘƻǊǎ ǘƻ 59{b½Σ Ǿƛŀ ǘƘŜ 9ƴǾƛǊƻƴƳŜƴǘŀƭ 9Ƴƛǎǎƛƻƴǎ aƻƴƛǘƻǊƛƴƎ {ȅǎǘŜƳ ό99a{ύ ŦǊƻƳ мффу ǘƻ нлмлΤ 
ǎƛƴŎŜ нлмлΣ ƻũǎƘƻǊŜ ŦŀŎƛƭƛǝŜǎ ǎǝƭƭ ǊŜǇƻǊǘ ǘƻ 59{b½ Ǿƛŀ 99a{ ό59{b½Σ нлнпōύΣ ǿƘƛƭǎǘ ŦƻǊ ƻƴǎƘƻǊŜ 
ǘŜǊƳƛƴŀƭǎ ǘƘƛǎ ǊŜǇƻǊǝƴƎ Ǿƛŀ 99a{ ƛǎ ƴƻǿ ǾƻƭǳƴǘŀǊȅΣ ŀǎ ƛǘ ƛǎ ǊŜƎŀǊŘŜŘ ŀǎ ŘǳǇƭƛŎŀǝƻƴ ƻŦ ǘƘŜ ƳŀƴŘŀǘƻǊȅ 
ǊŜǇƻǊǝƴƎ ƻŦ ŀƴƴǳŀƭ ŜƳƛǎǎƛƻƴǎ ōȅ ƻǇŜǊŀǘƻǊǎ ǘƻ ǘƘŜ 9!Σ bw² ƻǊ {9t! ǳƴŘŜǊ ǘƘŜ 9twΦ CƻǊ ŎƻƳōǳǎǝƻƴ ƻŦ 
Ǝŀǎ ŀƴŘ Ǝŀǎ ƻƛƭΣ ǘƘŜ 99a{ ŘŀǘŀǎŜǘ ƛƴŎƭǳŘŜǎ ŀŎǝǾƛǘȅ Řŀǘŀ ŀƴŘ ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ŦƻǊ bh·Σ {hнΣ /hΣ 
ba±h/ǎ ŀƴŘ DIDǎ ό/hнΣ bнh ŀƴŘ /IпύΦ  

¢ƘŜ ŀŎǝǾƛǘȅ Řŀǘŀ ŦƻǊ ǘƘŜ ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ŀǊŜ ǘŀƪŜƴ ŦǊƻƳ 5¦Y9{Σ ŜȄŎŜǇǘ ƛƴ ƛƴǎǘŀƴŎŜǎ ǿƘŜǊŜ ǘƘŜ Řŀǘŀ 
ŦǊƻƳ 9¢{ ŀƴŘ 99a{ ǊŜǇƻǊǝƴƎ ǎȅǎǘŜƳǎ ƛƴŘƛŎŀǘŜ ǘƘŀǘ ǘƘŜ ¦Y ŜƴŜǊƎȅ ǎǘŀǝǎǝŎǎ ŀǊŜ ǳƴŘŜǊπǊŜǇƻǊǝƴƎ ǘƘŜ 
ŀŎǝǾƛǘȅ όǎŜŜ {ŜŎǝƻƴ оΦмΦо ŀōƻǾŜύΦ  

9Ƴƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŀǊŜ ŘŜǊƛǾŜŘ ōŀǎŜŘ ƻƴ ǘƘŜ 99a{ ŀƴŘ tw¢w ƻǇŜǊŀǘƻǊ ǊŜǇƻǊǘŜŘ ŜƳƛǎǎƛƻƴǎ ŘŀǘŀΦ 9Ƴƛǎǎƛƻƴ 
ŜǎǝƳŀǘŜǎ ǇǊƛƻǊ ǘƻ мффу ŀǊŜ ōŀǎŜŘ ƻƴ ǇŜǊƛƻŘƛŎ ǎǘǳŘƛŜǎ ōȅ ǘƘŜ ǘǊŀŘŜ ŀǎǎƻŎƛŀǝƻƴΣ hũǎƘƻǊŜ 9ƴŜǊƎƛŜǎ ¦Y 
όŦƻǊƳŜǊƭȅ ¦Y hƛƭ ŀƴŘ DŀǎΣ ŀƴŘ ōŜŦƻǊŜ ǘƘŀǘ ǘƘŜ ¦Y hũǎƘƻǊŜ hǇŜǊŀǘƻǊǎ !ǎǎƻŎƛŀǝƻƴύΣ ǿƘƛŎƘ ǿŜǊŜ ǳǇŘŀǘŜŘ 
ŀƴŘ ǊŜǇƻǊǘŜŘ ǘƻ ¦Y DƻǾŜǊƴƳŜƴǘ ƛƴ CŜōǊǳŀǊȅ нллр ŦƻǊ ŜƳƛǎǎƛƻƴǎ ŘǳǊƛƴƎ ǘƘŜ ǇŜǊƛƻŘ мффлπнлло ό¦Yhh!Σ 
нллрύΦ 9Ƴƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ƻŦ taмл ŦǊƻƳ ǳǎŜ ƻŦ Ǝŀǎ ƻƛƭ ŀƴŘ ƴŀǘǳǊŀƭ Ǝŀǎ ōȅ ƻƛƭ ŀƴŘ Ǝŀǎ ǇǊƻŘǳŎǝƻƴ ŦŀŎƛƭƛǝŜǎ 
ŀǊŜ ŘŜǊƛǾŜŘ ǳǎƛƴƎ ŘŜŦŀǳƭǘ ŦŀŎǘƻǊǎ ŦǊƻƳ ¦{ 9t! !tπпнΣ ǿƘƛƭŜ taмл ŦŀŎǘƻǊǎ ŦƻǊ ŦǳŜƭ Ǝŀǎ ǳǎŜŘ ŀǘ ǘŜǊƳƛƴŀƭǎ 
ŀǊŜ ǘŀƪŜƴ ŦǊƻƳ ǘƘŜ 9a9tκ99! DǳƛŘŜōƻƻƪΦ 

¦ǎƛƴƎ ǘƘŜ ƻǇŜǊŀǘƻǊ ǊŜǇƻǊǘŜŘ Řŀǘŀ ŀǎ ŘŜǎŎǊƛōŜŘ ŀōƻǾŜ ŦƻǊ 99a{Σ 9¢{ ŀƴŘ tw¢wΣ ǘƘŜ ¦Y ǇǊƻŎŜǎǎŜǎ ǘƘŜ 
Řŀǘŀ ƛƴ ƛǘǎ wκtƻǎǘƎǊŜ{v[ ōŀǎŜŘ hũǎƘƻǊŜ tƭŀǜƻǊƳ ŀƴŘ ¢ŜǊƳƛƴŀƭ LƴǾŜƴǘƻǊȅ {ȅǎǘŜƳ όht¢L{ύ ƳƻŘŜƭΦ ¢Ƙƛǎ 
¢ƛŜǊ нκо ƳƻŘŜƭ ŀǎǎƛƎƴǎ ŜƳƛǎǎƛƻƴǎ ǊŜǇƻǊǘŜŘ ōȅ ŜŀŎƘ ƻǇŜǊŀǘƻǊ ǳƴŘŜǊ ǘƘŜ ŘƛũŜǊŜƴǘ ǊŜǇƻǊǝƴƎ ƳŜŎƘŀƴƛǎƳǎ 
ǘƻ ǘƘŜ ŎŀǘŜƎƻǊƛŜǎ ŎƻƳōǳǎǝƻƴΣ ƅŀǊƛƴƎΣ ǾŜƴǝƴƎΣ ǇǊƻŎŜǎǎ ǎƻǳǊŎŜǎ ŀƴŘ ƻǘƘŜǊ ŦǳƎƛǝǾŜǎΣ ŀƴŘ ǘƘŜƴ ŎŀƭŎǳƭŀǘŜǎ 
ǘƘŜ Ƴƻǎǘ ŀǇǇǊƻǇǊƛŀǘŜ ŜƳƛǎǎƛƻƴ ŀǘ ŜŀŎƘ ǎƻǳǊŎŜκŀŎǝǾƛǘȅ ƭŜǾŜƭΦ !ǘ ŀ ǎƛǘŜ ƭŜǾŜƭΣ ŜƳƛǎǎƛƻƴǎ ŀǊŜ ŀƭƛƎƴŜŘ ǘƻ 
ǘƘŜ ǊŜǇƻǊǝƴƎ ƳŜŎƘŀƴƛǎƳ ǘƘŀǘ ǊŜǇƻǊǘǎ ǘƘŜ ƘƛƎƘŜǎǘ ŜƳƛǎǎƛƻƴǎ ǘƻ ōŜ ŎƻƴǎŜǊǾŀǝǾŜΦ CƻǊ ƻƴǎƘƻǊŜ ǎƛǘŜǎΣ ǘƘƛǎ 
ƛǎ ŜƛǘƘŜǊ 99a{ ƻǊ tw¢wΣ ōǳǘ ŦƻǊ ƻũǎƘƻǊŜ ǇƭŀǜƻǊƳǎ ǘƘŜ ƻƴƭȅ ǊŜǇƻǊǝƴƎ ƳŜŎƘŀƴƛǎƳ ŀǾŀƛƭŀōƭŜ ƛǎ 99a{Φ 
5ŜǘŀƛƭŜŘ ŎƻƳƳŜƴǘŀǊȅ ƻƴ ǘƘŜ ƳŜǘƘƻŘǎ ŀƴŘ ŘŀǘŀǎŜǘǎ ǳǎŜŘ ŦƻǊ ǳǇǎǘǊŜŀƳ ƻƛƭ ŀƴŘ Ǝŀǎ Ŏŀƴ ōŜ ŦƻǳƴŘ ƛƴ ǘƘŜ 
¦ǇǎǘǊŜŀƳ hƛƭ ŀƴŘ Dŀǎ LƳǇǊƻǾŜƳŜƴǘ ǊŜǇƻǊǘ ό¢ƘƛǎǘƭŜǘƘǿŀƛǘŜ Ŝǘ ŀƭΣ нлннύΦ 

hǘƘŜǊ м!мŎ {ƻǳǊŎŜǎ 

hǘƘŜǊ ŜƳƛǎǎƛƻƴ ǎƻǳǊŎŜǎ ǊŜǇƻǊǘŜŘ ǳƴŘŜǊ м!мŎ ƛƴŎƭǳŘŜ ŦǳŜƭǎ ǳǎŜŘ ŀǘ ŎƻƭƭƛŜǊƛŜǎ ŀƴŘ ŦǳŜƭǎ ǳǎŜŘ ŀǘ ǎƛǘŜǎ 
ǇǊƻŎŜǎǎƛƴƎ ƴǳŎƭŜŀǊ ŦǳŜƭǎΤ ǘƘŜǎŜ ŀǊŜ ƭƻǿπŜƳƛǩƴƎ ǎƻǳǊŎŜǎ ƛƴ ǘƘŜ ¦Y ŎƻƴǘŜȄǘΦ ¢ƘŜ ƛƴǾŜƴǘƻǊȅ ƳŜǘƘƻŘ ƛƴ 
ŀƭƭ ŎŀǎŜǎ ǳǎŜǎ ǘƘŜ ¦Y ŜƴŜǊƎȅ ǎǘŀǝǎǝŎǎ ŀŎǝǾƛǘȅ Řŀǘŀ ŀƴŘ ŀǇǇƭƛŜǎ ŘŜŦŀǳƭǘ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŦǊƻƳ ¦{ 9t! 
!tπпнΣ ǘƘŜ 9a9tκ99! DǳƛŘŜōƻƻƪ ƻǊ ŦǊƻƳ ¦Y ƛƴŘǳǎǘǊȅ ǊŜǎŜŀǊŎƘΦ 
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3.1.7. Source Specific QA/QC and Verification 

¢ƘŜ v!κv/ ǇǊƻŎŜŘǳǊŜ ŦƻǊ ǘƘƛǎ ǎŜŎǘƻǊ ƛǎ ŎƻǾŜǊŜŘ ōȅ ǘƘŜ ƎŜƴŜǊŀƭ v!κv/ ƻŦ ǘƘŜ b!9L ƛƴ {ŜŎǝƻƴ лΤ 
ƘƻǿŜǾŜǊΣ ǎǇŜŎƛŬŎ ŀŘŘƛǝƻƴŀƭ v!κv/ ŜȄƛǎǘǎ ŦƻǊ м!мΦ 

¢ƘŜ ŎƻǊŜ ǇǳōƭƛŎŀǝƻƴ ŦƻǊ !ŎǝǾƛǘȅ 5ŀǘŀ ƛǎ 5¦Y9{ ǿƘƛŎƘ ƛǎ ǇǊƻŘǳŎŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ v!κv/ 
ǊŜǉǳƛǊŜƳŜƴǘǎ ǎǝǇǳƭŀǘŜŘ ǿƛǘƘƛƴ ǘƘŜ ¦Y DƻǾŜǊƴƳŜƴǘΩǎ bŀǝƻƴŀƭ {ǘŀǝǎǝŎǎ /ƻŘŜ ƻŦ tǊŀŎǝŎŜΣ ŀƴŘ ŀǎ ǎǳŎƘ 
ƛǎ ǎǳōƧŜŎǘ ǘƻ ǊŜƎǳƭŀǊ v!κv/ ŀǳŘƛǘǎ ŀƴŘ ǊŜǾƛŜǿǎΦ  

²ƘŜǊŜ ŜƳƛǎǎƛƻƴǎ Řŀǘŀ ŀǊŜ ǇǊƻǾƛŘŜŘ ōȅ Ǉƭŀƴǘ ƻǇŜǊŀǘƻǊǎ ǘƻ ǘƘŜ ¦Y ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǊŜƎǳƭŀǘƻǊȅ ŀƎŜƴŎƛŜǎ 
όƛΦŜΦ ǘƘŜ 9!Σ bw²Σ {9t! ŀƴŘ bL9!ύ ŀƴŘ ǊŜǇƻǊǘŜŘ Ǿƛŀ ǘƘŜƛǊ ǊŜǎǇŜŎǝǾŜ ƛƴǾŜƴǘƻǊƛŜǎ ƻŦ Ǉƻƭƭǳǘŀƴǘ ǊŜƭŜŀǎŜǎ 
όƛΦŜΦ ǘƘŜ tLΣ ²9LΣ {twL ŀƴŘ bLtLύ ǘƘŜ Řŀǘŀ ƛǎ ǎǳōƧŜŎǘ ǘƻ ŀǳŘƛǘ ŀƴŘ ǊŜǾƛŜǿ ǿƛǘƘƛƴ ŜǎǘŀōƭƛǎƘŜŘ ǊŜƎǳƭŀǘƻǊ 
v!κv/ ǎȅǎǘŜƳǎΦ Lƴ 9ƴƎƭŀƴŘΣ ǘƘŜ ƻǇŜǊŀǘƻǊ ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ŀǊŜ ƛƴƛǝŀƭƭȅ ŎƘŜŎƪŜŘ ŀƴŘ ǾŜǊƛŬŜŘ ƭƻŎŀƭƭȅ 
ōȅ ǘƘŜƛǊ Ƴŀƛƴ ǊŜƎǳƭŀǘƻǊȅ ŎƻƴǘŀŎǘ όǎƛǘŜ ƛƴǎǇŜŎǘƻǊύΣ ŀƴŘ ǘƘŜƴ ǇŀǎǎŜŘ ǘƻ ŀ ŎŜƴǘǊŀƭ tƻƭƭǳǝƻƴ LƴǾŜƴǘƻǊȅκtw¢w 
ǘŜŀƳ ǿƘŜǊŜ ŦǳǊǘƘŜǊ ŎƘŜŎƪǎ ŀǊŜ ŎƻƴŘǳŎǘŜŘ ǇǊƛƻǊ ǘƻ ǇǳōƭƛŎŀǝƻƴΦ {ǇŜŎƛŬŎ ŎƘŜŎƪƛƴƎ ǇǊƻŎŜŘǳǊŜǎ ƛƴŎƭǳŘŜΥ 
ōŜƴŎƘƳŀǊƪƛƴƎ ŀŎǊƻǎǎ ǎŜŎǘƻǊǎΣ ǝƳŜ ǎŜǊƛŜǎ ŎƻƴǎƛǎǘŜƴŎȅ ŎƘŜŎƪǎΣ ŎƘŜŎƪǎ ƻƴ ŜǎǝƳŀǝƻƴ ƳŜǘƘƻŘƻƭƻƎƛŜǎ ŀƴŘ 
ǘƘŜ ǳǎŜ ŀƴŘ ŀǇǇƭƛŎŀōƛƭƛǘȅ ƻŦ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ǳǎŜŘ ǿƛǘƘƛƴ ŎŀƭŎǳƭŀǝƻƴǎΦ {ƛƳƛƭŀǊ ǎȅǎǘŜƳǎ ŀǊŜ ōŜƛƴƎ 
ŘŜǾŜƭƻǇŜŘ ƻǊ ƛƴ ǳǎŜ ōȅ bw²Σ {9t! ŀƴŘ bL9!Σ ǿƛǘƘ ǎƻƳŜ ǊƻǳǝƴŜ ŎƘŜŎƪƛƴƎ ǇǊƻŎŜŘǳǊŜǎ ŀƭǊŜŀŘȅ ƛƴ ǇƭŀŎŜΦ 

CǳǊǘƘŜǊ ƭƛƳƛǘŜŘ ǊŜǾƛŜǿ ƻŦ ǘƘŜ Řŀǘŀ ƛǎ ǳƴŘŜǊǘŀƪŜƴ ōȅ ǘƘŜ b!9L ǘŜŀƳ ƛƴ ƻǊŘŜǊ ǘƻ ƛŘŜƴǝŦȅ ŀƴȅ ƳŀƧƻǊ 
ƻǳǘƭƛŜǊǎΦ ¢ƘŜ tLΣ ²9LΣ {twL ŀƴŘ bLtL Ŏƻƴǘŀƛƴ ǿŜƭƭ ƛƴ ŜȄŎŜǎǎ ƻŦ мллΣллл ƛƴŘƛǾƛŘǳŀƭ ŜƳƛǎǎƛƻƴǎ Řŀǘŀ Ǉƻƛƴǘǎ 
ŎƻǾŜǊƛƴƎ ǘƘƻǳǎŀƴŘǎ ƻŦ ǎƛǘŜǎΣ ŀƴŘ ŀǘ Ƴŀƴȅ ƻŦ ǘƘŜǎŜ ǊŜǇƻǊǘŜŘ ŜƳƛǎǎƛƻƴǎ ŀǊŜ ƘƛƎƘƭȅ ǾŀǊƛŀōƭŜ ŀŎǊƻǎǎ ǘƘŜ 
ǝƳŜ ǎŜǊƛŜǎΦ {ǳŎƘ ǾŀǊƛŀǝƻƴǎ Ƴŀȅ ōŜ ŘǳŜ ǘƻ ŦŀŎǘƻǊǎ ǎǳŎƘ ŀǎ ŎƘŀƴƎŜǎ ƛƴ ǇǊƻŘǳŎǝƻƴ ǊŀǘŜǎΣ ŎƻƳƳƛǎǎƛƻƴƛƴƎ 
ƻŦ ƴŜǿ Ǉƭŀƴǘ ƻǊ ŎƭƻǎǳǊŜ ƻŦ ƻƭŘ Ǉƭŀƴǘ ǿƛǘƘƛƴ ǇǊƻŎŜǎǎŜǎΣ ŎƘŀƴƎŜǎ ƛƴ ŦŜŜŘǎǘƻŎƪǎ ƻǊ ǇǊƻŘǳŎǘǎΣ ŬǩƴƎ ƻŦ 
ŀōŀǘŜƳŜƴǘΣ ŀŎŎƛŘŜƴǘŀƭ ǊŜƭŜŀǎŜǎ όŦƻǊ ŜȄŀƳǇƭŜ ŦǊƻƳ ŦŀƛƭǳǊŜ ƻŦ ŀōŀǘŜƳŜƴǘ ǎȅǎǘŜƳǎύΣ ŀƴŘ Ƴŀƴȅ ƻǘƘŜǊ 
ŦŀŎǘƻǊǎ ǘƘŀǘ ŀũŜŎǘ ǘƘŜ ƻǇŜǊŀǝƻƴ ƻŦ ŜŀŎƘ ŦŀŎƛƭƛǘȅΦ CǳǊǘƘŜǊƳƻǊŜΣ ƻǇŜǊŀǘƻǊǎ Ƴŀȅ ŎƘŀƴƎŜ ǘƘŜ ƳŜǘƘƻŘǎ ǳǎŜŘ 
ǘƻ ŜǎǝƳŀǘŜ ǘƘŜƛǊ ŜƳƛǎǎƛƻƴǎΣ ŜΦƎΦ ǳǎƛƴƎ ƳŜŀǎǳǊŜƳŜƴǘǎ ǊŀǘƘŜǊ ǘƘŀƴ ŎŀƭŎǳƭŀǝƴƎ ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ŦǊƻƳ 
ƭƛǘŜǊŀǘǳǊŜ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎΦ ¢ƘŜ ƛƴǾŜƴǘƻǊȅ ǘŜŀƳ ƛǎ ƴƻǘ ƛƴ ŀ Ǉƻǎƛǝƻƴ ǘƻ ōŜ ŀǿŀǊŜ ƻŦ ǘƘŜ ƛƴƅǳŜƴŎŜ ƻŦ ŀƭƭ 
ǘƘŜǎŜ ŦŀŎǘƻǊǎΣ ǘƘŜǊŜŦƻǊŜ ƛǘ ƛǎ ŀǎǎǳƳŜŘ ǘƘŀǘ Ƴƻǎǘ ȅŜŀǊπƻƴπȅŜŀǊ ǾŀǊƛŀǝƻƴǎ ƛƴ ŜƳƛǎǎƛƻƴǎ Řŀǘŀ ŀǊŜ ŀ 
ǊŜƅŜŎǝƻƴ ƻŦ ǊŜŀƭ ŎƘŀƴƎŜǎ ƛƴ ŜƳƛǎǎƛƻƴǎΣ ŀƴŘ ŜƳƛǎǎƛƻƴǎ Řŀǘŀ ŀǊŜ ƻƴƭȅ ǊŜƧŜŎǘŜŘ ƛƴ ŀ ǎƳŀƭƭ ƴǳƳōŜǊ ƻŦ ŎŀǎŜǎ 
ǿƘŜǊŜ ǘƘŜ ǊŜƭƛŀōƛƭƛǘȅ ƻŦ ǘƘŜ Řŀǘŀ ǎŜŜƳǎ ǘƻ ōŜ ǇŀǊǝŎǳƭŀǊƭȅ ƛƴ ŘƻǳōǘΦ CƻǊ ŜȄŀƳǇƭŜΣ ǘƘŜǊŜ ŀǊŜ ǾŜǊȅ ǊŀǊŜ 
ƻŎŎǳǊǊŜƴŎŜǎ ǿƘŜǊŜ ŜƳƛǎǎƛƻƴǎ ƻŦ ŀ Ǉƻƭƭǳǘŀƴǘ ƛƴ ƻƴŜ ȅŜŀǊ ŀǊŜ ƳƻǊŜ ǘƘŀƴ ŀ ǘƘƻǳǎŀƴŘ ǝƳŜǎ ƘƛƎƘŜǊ ƻǊ 
ƭƻǿŜǊ ǘƘŀƴ ƛƴ ƻǘƘŜǊ ȅŜŀǊǎ ŦƻǊ ǘƘŀǘ ǎƛǘŜΣ ŀƴŘ ƛƴ ǘƘŜǎŜ ŎŀǎŜǎΣ ƛǘ ƛǎ ƎŜƴŜǊŀƭƭȅ ŀǎǎǳƳŜŘ ǘƘŀǘ ǘƘŜǊŜ ƛǎ ŀ ǳƴƛǘǎ 
ŜǊǊƻǊ ƛƴ ǘƘŜ ŘŀǘŀΦ /ƻƴŎƭǳǎƛƻƴǎ ŦǊƻƳ ƻǳǊ ǊŜǾƛŜǿǎ ŀǊŜ ǇŜǊƛƻŘƛŎŀƭƭȅ ŦŜŘ ōŀŎƪ ǘƻ ǘƘŜ ǊŜƎǳƭŀǘƻǊǎΦ {ǇŜŎƛŬŎ 
Řŀǘŀ ƛƴŎƻƴǎƛǎǘŜƴŎƛŜǎ ŀǊŜ ǎƻƳŜǝƳŜǎ ǉǳŜǊƛŜŘ ŘƛǊŜŎǘƭȅ ǿƛǘƘ ǘƘŜ tLΣ ²9LΣ {twL ŀƴŘ bLtL ǘŜŀƳǎΣ ǎƛǘŜ 
ƛƴǎǇŜŎǘƻǊǎΣ ƻǇŜǊŀǘƻǊǎ ƻǊ ƻǘƘŜǊ ǘŜŎƘƴƛŎŀƭ ŜȄǇŜǊǘǎ ǿƛǘƘƛƴ ǘƘŜ ǊŜƎǳƭŀǘƻǊȅ ŀƎŜƴŎƛŜǎΣ ǘƻ ǎŜŜƪ ǘƻ ǊŜǎƻƭǾŜ Řŀǘŀπ
ǊŜǇƻǊǝƴƎ ŜǊǊƻǊǎ ŀƴŘ ǘƻ ŜƴǎǳǊŜ ǘƘŜ ǳǎŜ ƻŦ ŀǇǇǊƻǇǊƛŀǘŜ Řŀǘŀ ǿƛǘƘƛƴ b!9L ƻǳǘǇǳǘǎΦ 

¢ƘŜ ht¢L{ ƳƻŘŜƭ ŎƻƴŘǳŎǘǎ ŀ ƴǳƳōŜǊ ƻŦ v!κv/ ŎƘŜŎƪǎ ŘǳǊƛƴƎ ǘƘŜ ŎƻƳǇƛƭŀǝƻƴ ƻŦ ǘƘŜ ǎŜŎǘƻǊ ŜǎǝƳŀǘŜǎΣ 
ƛƴŎƭǳŘƛƴƎΥ 

¶ LŘŜƴǝŬŎŀǝƻƴ ƻŦ ƴŜǿ ŀƴŘ ŎƭƻǎŜŘ ǘŜǊƳƛƴŀƭǎΣ ǇƭŀǜƻǊƳǎ ŀƴŘ ah5¦ǎΤ 

¶ DŀǇπŬƭƭƛƴƎ ƻŦ ƻǇŜǊŀǘƻǊ ǊŜǇƻǊǘŜŘ Řŀǘŀ ƛƴ 99a{ ǿƘŜǊŜ ŀŎǝǾƛǘȅ Řŀǘŀ ƛǎ ǇǊŜǎŜƴǘŜŘΣ ōǳǘ ŜƳƛǎǎƛƻƴǎ 
ŀǊŜ ƴƻǘΣ ŀǇǇƭȅƛƴƎ ŀƴ ŀǇǇǊƻǇǊƛŀǘŜ ŘŜŦŀǳƭǘ 9C ŦǊƻƳ ƛƴŘǳǎǘǊȅ ƎǳƛŘŀƴŎŜΤ 

¶ /ƻǊǊŜŎǝƴƎ ǊŜǇƻǊǘŜŘ Řŀǘŀ ōȅ ƻǇŜǊŀǘƻǊǎ ƻƴ ŎŀƭƻǊƛŬŎ ǾŀƭǳŜǎ ŀƴŘ ŦǳŜƭ ŘŜƴǎƛǝŜǎ ǿƘŜǊŜ ǘƘŜ Řŀǘŀ ƛǎ 
ƻǳǘǎƛŘŜ ƻŦ ŀ ǊŜǇǊŜǎŜƴǘŀǝǾŜ ǊŀƴƎŜ όǘȅǇƛŎŀƭƭȅ ǘƻ ŀƳŜƴŘ ƻǊŘŜǊ ƻŦ ƳŀƎƴƛǘǳŘŜ ǳƴƛǘǎ ŜǊǊƻǊǎύΤ 

¶ !ƭƛƎƴƳŜƴǘ ǘƻ ǘƘŜ ƘƛƎƘŜǎǘ ǊŜǇƻǊǘŜŘ ƻǇŜǊŀǘƻǊ Řŀǘŀ ƛƴ 99a{ ƻǊ ǘƘŜ wLǎ ŦƻǊ ƻƴǎƘƻǊŜ ǘŜǊƳƛƴŀƭǎΤ ŀƴŘ 

¶ ¦ǝƭƛǎŀǝƻƴ ƻŦ ǊŜǇƻǊǘŜŘ ŀŎǝǾƛǘȅ Řŀǘŀ ŦƻǊ ŎƻƳōǳǎǝƻƴ ƛƴ 9¦ 9¢{ κ ¦Y 9¢{ ƛŦ ǘƘŜ ŎŀƭŎǳƭŀǘŜŘ ǎƛǘŜ 
ƭŜǾŜƭ ŜƳƛǎǎƛƻƴǎ ŦƻǊ /hн ŀǊŜ ǿƛǘƘƛƴ н҈ ƻŦ ǘƘŜ ǊŜǇƻǊǘŜŘ 9¢{ ŜƳƛǎǎƛƻƴǎΦ 
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3.1.8. Recalculations in NFR 1A1 

¢ƘŜ ǊŜŎŀƭŎǳƭŀǝƻƴǎ ŦƻǊ м!м ŀǊŜ ǇǊƛƳŀǊƛƭȅ ŘǳŜ ǘƻ ǳǇŘŀǘŜǎ ǘƻ ǘƘŜ ōƛƻŜƴŜǊƎȅ ƳƻŘŜƭ ŀŎŎƻǳƴǝƴƎ ŦƻǊ ǿŀǎǘŜ 
ǎǘǊŜŀƳǎ ǎǇƭƛǘ ƛƴǘƻ ǊŜƴŜǿŀōƭŜ όōƛƻƳŀǎǎύ ŀƴŘ ƴƻƴπǊŜƴŜǿŀōƭŜ όƴƻƴπōƛƻƳŀǎǎύ ŦǊŀŎǝƻƴǎΣ ƻǘƘŜǊ 
ƛƳǇǊƻǾŜƳŜƴǘǎ ƛƴŎƭǳŘŜ ǘƘŜ ǿŀȅ ōȅ ǿƘƛŎƘ ǘƘŜ a{² ƛǎ ŎƻƴǎƛŘŜǊŜŘ ƛƴ ǘƘŜ ƳƻŘŜƭǎΣ ŀǎ ǿŜƭƭ ŀǎ ǘƘŜ ŀƭƭƻŎŀǝƻƴ 
ƻŦ ǘƘŜ ŎŀƭƻǊƛŬŎ ǾŀƭǳŜǎΦ   

hǘƘŜǊ ƳƛƴƻǊ ǊŜǾƛǎƛƻƴǎ ǘƻ ŜǎǝƳŀǘŜǎ ŀǊƛǎŜ ǿƘŜǊŜ ǘƘŜǊŜ ŀǊŜ ǊŜǾƛǎŜŘ Řŀǘŀ ƛƴ ǘƘŜ ŜƴŜǊƎȅ ǎǘŀǝǎǝŎǎΣ ƻǊ ǿƘŜǊŜ 
ƴŜǿ Řŀǘŀ ƛƳǇŀŎǘǎ ƻƴ ƎŀǇ ŬƭƭƛƴƎ ŀǇǇǊƻŀŎƘŜǎ ŦƻǊ Ǉƭŀƴǘ ƭŜǾŜƭ ŘŀǘŀΦ 

! ǇǊƻƧŜŎǘ ǳƴŘŜǊ ǘƘŜ DIDL LƳǇǊƻǾŜƳŜƴǘ tǊƻƎǊŀƳƳŜ όDIDLLtύ Ƙŀǎ ŎƻǾŜǊŜŘ ŀƭƭ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ōƛƻŜƴŜǊƎȅ 
ǳǎŜΣ ŎƻƴǎƛŘŜǊƛƴƎ ƴŜǿ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎΣ ƴŜǿ ǎƻǳǊŎŜǎ ƻŦ ŀŎǝǾƛǘȅ ŘŀǘŀΣ ŀƴŘ ǊŜǾƛŜǿƛƴƎ ǘƘŜ ŜȄƛǎǝƴƎ 
ƳŜǘƘƻŘƻƭƻƎȅ ǘƻ ƳŀƪŜ ƛƳǇǊƻǾŜƳŜƴǘǎΦ CƻǊ ǘƘŜ Ƴƻǎǘ ǇŀǊǘΣ ǘƘŜ ƻǾŜǊŀǊŎƘƛƴƎ ƳŜǘƘƻŘƻƭƻƎȅ ǊŜƳŀƛƴŜŘ 
ǳƴŎƘŀƴƎŜŘΣ ŀǎ ŦƻǊ Ƴŀƴȅ ǇƻƭƭǳǘŀƴǘǎΣ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘŜ ǇƻǿŜǊ ǎŜŎǘƻǊ ŀǊŜ ōŀǎŜŘ ƻƴ ōƻǧƻƳ ǳǇ ƻǇŜǊŀǘƻǊ 
ǊŜǇƻǊǘŜŘ ŘŀǘŀΣ ŀƴŘ ƴƻ Řŀǘŀ Ƙŀǎ ōŜŜƴ ŦƻǳƴŘ ǘƘŀǘ ǿƻǳƭŘ ǎǳǇŜǊǎŜŘŜ ǘƘŜǎŜ ŘŀǘŀΦ /ƘŀƴƎŜǎ ƘŀǾŜ ōŜŜƴ ƳŀŘŜ 
ǘƻ ǘƘŜ ŎŀǘŜƎƻǊƛǎŀǝƻƴ ƻǊ ŀƭƭƻŎŀǝƻƴ ƻŦ ŎŜǊǘŀƛƴ ŦǳŜƭǎΥ 

- ¢ƘŜ άǇƻǳƭǘǊȅ ƭƛǘǘŜǊέ ŎŀǘŜƎƻǊȅ Ƙŀǎ ōŜŜƴ ǊŜǇƭŀŎŜŘ ǿƛǘƘ άŀƴƛƳŀƭ ōƛƻƳŀǎǎέ ς this better aligns with 
DUKES and is more representative since this category also captures meat and bone meal 

- MSW has been split into renewable and non-renewable fractions 

- Landfill gas, sewage gas and MSW emissions that were formerly reported as heat supply or 
miscellaneous industrial / commercial combustion under 1A1a have been reallocated based 
on the full granularity of data available in the energy statistics 

¢ƘŜ ŀǇǇǊƻŀŎƘ ǘƻ ǊŜŎƻƴŎƛƭƛƴƎ ōƻǧƻƳ ǳǇ ŜǎǝƳŀǘŜǎ ŦǊƻƳ ƻǇŜǊŀǘƻǊǎ ǿƛǘƘƛƴ м!м ǿƛǘƘ ǘƘŜ ƻǾŜǊŀƭƭ ŦǳŜƭ 
ōŀƭŀƴŎŜ ƛƴ 5¦Y9{ Ƙŀǎ ōŜŜƴ ƳƻŘƛŬŜŘ ǘƻ ǳǝƭƛǎŜ ǘƘŜ Ŧǳƭƭ ōǊŜŀƪŘƻǿƴ ƻŦ ŦǳŜƭǎΣ ǎƻ ǘƘŜǊŜ ƛǎ ƴƻ ƭƻƴƎŜǊ ŀ 
άōƛƻƳŀǎǎέ ŎŀǘŜƎƻǊȅ ƛƴ ǘƘŜ b!9L ŜƴŎƻƳǇŀǎǎƛƴƎ ōƻǘƘ Ǉƭŀƴǘ ŀƴŘ ŀƴƛƳŀƭ ōƛƻƳŀǎǎΦ ¢ŀōƭŜ сΦп ƛƴ 5¦Y9{ Ƙŀǎ 
ōŜŜƴ ǳǎŜŘ ǘƻ ƛƴŦƻǊƳ ǘƘŜ Ŧǳƭƭ ǝƳŜ ǎŜǊƛŜǎ όŀǎ ǘƘŜ Ƴŀƛƴ ŎƻƳƳƻŘƛǘȅ ōŀƭŀƴŎŜ ǘŀōƭŜΣ сΦмΣ ǎǘŀǊǘǎ ŦǊƻƳ мффуΦ 
¢Ƙƛǎ Ƙŀǎ ƭŜŘ ǘƻ ǎƻƳŜ ŎƘŀƴƎŜǎ ƛƴ ǘƘŜ ŜŀǊƭȅ ǇŀǊǘ ƻŦ ǘƘŜ ǝƳŜ ǎŜǊƛŜǎΦ 

3.1.9. Planned Improvements in NFR 1A1 

aƻǎǘ ƻŦ ǘƘŜ ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ŦƻǊ м!м ŀǊŜ ƎŜƴŜǊŀǘŜŘ ŦǊƻƳ ǎƛǘŜπǎǇŜŎƛŬŎ ŜƳƛǎǎƛƻƴǎ Řŀǘŀ ǎǳǇǇƭƛŜŘ ōȅ 
ǇǊƻŎŜǎǎ ƻǇŜǊŀǘƻǊǎ ŦƻǊ ƛƴŎƭǳǎƛƻƴ ƛƴ ǊŜƎǳƭŀǘƻǊǎΩ ƛƴǾŜƴǘƻǊƛŜǎΦ ¢ƘŜ b!9L ŜǎǝƳŀǘŜǎ ŀǊŜ ǘƘŜǊŜŦƻǊŜ ƻƴƭȅ ŀǎ 
ƎƻƻŘ ŀǎ ǘƘŜ ŜǎǝƳŀǘŜǎ ǎǳǇǇƭƛŜŘ ōȅ ǘƘŜ ǇǊƻŎŜǎǎ ƻǇŜǊŀǘƻǊǎΦ ¢ƘŜǊŜ ŀǊŜ ƘǳƴŘǊŜŘǎ ƻŦ ¦Y ƛƴǎǘŀƭƭŀǝƻƴǎ ǿƛǘƘƛƴ 
ǘƘŜ ǎŎƻǇŜ ƻŦ bCw {ŜŎǘƻǊ м!м ǘƘŀǘ ǊŜǇƻǊǘ ŀƴƴǳŀƭ ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎΣ ŀƴŘ ŀ ƘƛƎƘ ƭŜǾŜƭ ƻŦ ǊŜǇƻǊǝƴƎ 
ŜƳƛǎǎƛƻƴǎ ƻŦ Ƴŀƴȅ ŀƛǊ Ǉƻƭƭǳǘŀƴǘǎ όŜΦƎΦ bh·Σ {hнΣ taмлΣ ƳŜǘŀƭǎΣ ŘƛƻȄƛƴǎύ ŦǊƻƳ ǘƘƻǎŜ ǎƛǘŜǎΦ ¢ƘŜ Řŀǘŀ 
ǇǊƻǾƛǎƛƻƴ ǘƻ ǊŜƎǳƭŀǘƻǊǎ ƛǎ ƎƻǾŜǊƴŜŘ ōȅ ŀ v!κv/ ǎȅǎǘŜƳ ƛƴŎƭǳŘƛƴƎ ƎǳƛŘŀƴŎŜ ƻƴ ǎŀƳǇƭƛƴƎ ŀƴŘ ŀƴŀƭȅǎƛǎ 
ƳŜǘƘƻŘǎ ŀƴŘ ǎȅǎǘŜƳŀǝŎ ŎƘŜŎƪǎ ōȅ ǘƘŜ ǊŜƎǳƭŀǘƻǊǎΣ ǇǊƛƻǊ ǘƻ ǎǳōƳƛǩƴƎ ǘƘŜ Řŀǘŀ ǘƻ ǘƘŜ LƴǾŜƴǘƻǊȅ !ƎŜƴŎȅΦ 
²Ƙƛƭǎǘ ǘƘŜ LƴǾŜƴǘƻǊȅ !ƎŜƴŎȅ Ŏŀƴƴƻǘ ǊŜǎƻǳǊŎŜ ŘŜǘŀƛƭŜŘ ŎƘŜŎƪǎ ŦƻǊ ŀƭƭ ƻŦ ǘƘŜǎŜ Řŀǘŀ ǎǳōƳƛǎǎƛƻƴǎ ŜǾŜǊȅ 
ȅŜŀǊΣ ǘƘŜǊŜ ŀǊŜ ŀŘŘƛǝƻƴŀƭ Řŀǘŀ ŎƻƴǎƛǎǘŜƴŎȅ όŀŎǊƻǎǎ ǘƘŜ ǝƳŜ ǎŜǊƛŜǎΣ ōŜǘǿŜŜƴ ǎƛǘŜǎΣ ōŜǘǿŜŜƴ Ǉƻƭƭǳǘŀƴǘǎύ 
ŀƴŘ ŎƻƳǇƭŜǘŜƴŜǎǎ ŎƘŜŎƪǎ ŎƻƴŘǳŎǘŜŘΦ CǳǊǘƘŜǊΣ ŦƻǊ Ƴŀƴȅ ǎŜŎǘƻǊǎ ǘƘŜǊŜ ŀǊŜ ƳǳƭǝǇƭŜ ǇŀǊŀƭƭŜƭ Řŀǘŀ 
ǊŜǇƻǊǝƴƎ ǎȅǎǘŜƳǎ ǘƘŀǘ ŜƴŀōƭŜ ǎƻƳŜ ƭŜǾŜƭ ƻŦ ŎǊƻǎǎπŎƘŜŎƪƛƴƎΣ ǎǳŎƘ ŀǎΥ όƛύ tw¢w ŀƴŘ 9¦ 9¢{ κ ¦Y 9¢{ ŘŀǘŀΤ 
όƛƛύ tw¢w Řŀǘŀ ŀƴŘ CǳŜƭǎ LƴŘǳǎǘǊȅ ¦Y Řŀǘŀ ŦƻǊ ǊŜŬƴŜǊƛŜǎΣ όƛƛƛύ 99a{ ŀƴŘ 9¦ 9¢{ κ ¦Y 9¢{ Řŀǘŀ ŦƻǊ ǳǇǎǘǊŜŀƳ 
ƻƛƭ ŀƴŘ Ǝŀǎ ŦŀŎƛƭƛǝŜǎΦ ¢ƘŜǊŜŦƻǊŜΣ ǘƘŜ LƴǾŜƴǘƻǊȅ !ƎŜƴŎȅ ŎƻƴǎƛŘŜǊǎ ǘƘŜ ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ŦƻǊ м!м ǘƻ ōŜ 
ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ƭƻǿ ǳƴŎŜǊǘŀƛƴǘȅΣ ŀƴŘ ǎƻ ǘƘƛǎ ŎŀǘŜƎƻǊȅ ƛǎ ƴƻǘ ǊŜƎŀǊŘŜŘ ŀǎ ŀ ƘƛƎƘ ǇǊƛƻǊƛǘȅ ŦƻǊ ŀƴȅ ƳŀƧƻǊ 
ƛƳǇǊƻǾŜƳŜƴǘǎΦ 

{ƻƳŜ ǎǳōπǎŜŎǘƻǊǎ ǿƛǘƘƛƴ м!м Ŏƻƴǎƛǎǘ Ƴƻǎǘƭȅ ƻŦ ǎƳŀƭƭŜǊ ǎƛǘŜǎ όŦƻǊ ŜȄŀƳǇƭŜ ǇƻǿŜǊ ǎǘŀǝƻƴǎ ǳǎƛƴƎ Ǝŀǎ ƻƛƭ 
ƻǊ ōƛƻƳŀǎǎ ŀǎ ǘƘŜ ǇǊƛƳŀǊȅ ŦǳŜƭύ ǿƘƛŎƘ ƘƛǎǘƻǊƛŎŀƭƭȅ ƘŀǾŜ ƴƻǘ ōŜŜƴ ǊŜǉǳƛǊŜŘ ǘƻ ǊŜǇƻǊǘ ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ 
ǘƻ ǊŜƎǳƭŀǘƻǊǎΦ ¢ƘŜǊŜŦƻǊŜΣ ŦƻǊ ǘƘŜǎŜ ǎƳŀƭƭŜǊ ǎƛǘŜǎΣ ǘƘŜ LƴǾŜƴǘƻǊȅ !ƎŜƴŎȅ ŀǇǇƭƛŜǎ ƎŀǇπŬƭƭƛƴƎ ƳŜǘƘƻŘǎ ǎǳŎƘ 
ŀǎ Řŀǘŀ ŜȄǘǊŀǇƻƭŀǝƻƴ ŀƴŘ ŀǎǎǳƳǇǝƻƴǎ ǳǎƛƴƎ ǇǊƻȄȅ ŘŀǘŀΣ ƛƴ ƻǊŘŜǊ ǘƻ ŘŜǊƛǾŜ ŎƻƳǇƭŜǘŜ ƛƴǾŜƴǘƻǊȅ 
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ŜǎǝƳŀǘŜǎΦ ¢ƘŜ ǊŜǎǳƭǝƴƎ ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ŀǊŜ ǘƘŜǊŜŦƻǊŜ ƳƻǊŜ ǳƴŎŜǊǘŀƛƴ ŀƴŘ Ƴŀȅ ǾŀǊȅ ŦǊƻƳ ȅŜŀǊ ǘƻ 
ȅŜŀǊ ŘǳŜ ǘƻ ǘƘŜ ƭƛƳƛǘŜŘ ŀƴŘ ǾŀǊƛŀōƭŜ ƛƴǇǳǘ ŘŀǘŀΦ  

bƻǝƴƎ ǘƘŀǘ ǘƘŜ ŜƭŜŎǘǊƛŎƛǘȅ ǎǳǇǇƭȅ ƳŀǊƪŜǘ ƛƴ ǘƘŜ ¦Y ƛǎ ŎƘŀƴƎƛƴƎΣ ǿƛǘƘ ƎǊŜŀǘŜǊ ƴǳƳōŜǊǎ ƻŦ ǎƳŀƭƭŜǊ 
ƎŜƴŜǊŀǘƻǊǎ ŜƴǘŜǊƛƴƎ ǘƘŜ ƳŀǊƪŜǘ ŀƴŘ ŀƴ ƛƴŎǊŜŀǎƛƴƎ ǎƘƛƊ ǘƻǿŀǊŘǎ ǳǎŜ ƻŦ ǊŜƴŜǿŀōƭŜ ƻǊ ǿŀǎǘŜπŘŜǊƛǾŜŘ 
ŦǳŜƭǎΣ ǘƘŜ Řŀǘŀ ŦƻǊ ǎƳŀƭƭŜǊ ƎŜƴŜǊŀǘƻǊ ǎƛǘŜǎ ƛǎ ǊŜƎŀǊŘŜŘ ŀǎ ŀ ǇǊƛƻǊƛǘȅ ǘƻ ƛƳǇǊƻǾŜ ǘƘŜ ƛƴǾŜƴǘƻǊȅ ŜǎǝƳŀǘŜǎ 
ƛƴ ŦǳǘǳǊŜΦ IƻǿŜǾŜǊΣ ǘƘŜ ǎŎƻǇŜ ŦƻǊ ƛƴǾŜƴǘƻǊȅ ƛƳǇǊƻǾŜƳŜƴǘǎ ƛǎ ŘŜǇŜƴŘŜƴǘ ƻƴ ƛƳǇǊƻǾŜƳŜƴǘǎ ƛƴ Řŀǘŀ 
ŀǾŀƛƭŀōƛƭƛǘȅ ŀƴŘ ǊŜǎƻƭǳǝƻƴΣ ǎǳŎƘ ŀǎ ǘƘŜ Řŀǘŀ ŦƻǊ ǊŜƴŜǿŀōƭŜǎ ŀƴŘ ǿŀǎǘŜπŘŜǊƛǾŜŘ ŦǳŜƭǎ ǿƛǘƘƛƴ 5¦Y9{Φ 

¢ƘŜ 9ƴǾƛǊƻƴƳŜƴǘ !ƎŜƴŎȅ ƘŀǾŜ ōŜŜƴ ƛƴ ǘƘŜ ǇǊƻŎŜǎǎ ƻŦ ǊŜπǇŜǊƳƛǩƴƎ ǘƘŜ ǊŜŬƴŜǊƛŜǎ ŀƴŘ ƘŜƴŎŜ ǘƘŜǊŜ Ƴŀȅ 
ōŜ ŎƘŀƴƎŜǎ ƛƴ ǘƘŜ ƳŜǘƘƻŘǎ ǘƘŀǘ ǘƘŜ ŀũŜŎǘŜŘ ŦŀŎƛƭƛǝŜǎ ǿƛƭƭ ǳǎŜ ǘƻ ŘŜǊƛǾŜ Ǉƻƭƭǳǝƻƴ ƛƴǾŜƴǘƻǊȅ ŜǎǝƳŀǘŜǎΦ 
5ƛǎŎǳǎǎƛƻƴǎ ǿƛǘƘ ǘƘŜ ǊŜŬƴŜǊƛŜǎ ŀƴŘ ǘƘŜ ǘǊŀŘŜ ōƻŘȅΣ CǳŜƭǎ LƴŘǳǎǘǊȅ ¦YΣ ŀǊŜ ƻƴƎƻƛƴƎ ƛƴ ƻǊŘŜǊ ǘƻ 
ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ǎŎƻǇŜ ŀƴŘ ƳŀƎƴƛǘǳŘŜ ƻŦ ǘƘŜ ǇƻǘŜƴǝŀƭ ŎƘŀƴƎŜǎΦ 

3.2. NFR 1A2: Manufacturing Industries and Construction 

¢ŀōƭŜ оπс aŀǇǇƛƴƎ ƻŦ bCw {ƻǳǊŎŜ /ŀǘŜƎƻǊƛŜǎ ǘƻ b!9L {ƻǳǊŎŜ /ŀǘŜƎƻǊƛŜǎΥ {ǘŀǝƻƴŀǊȅ /ƻƳōǳǎǝƻƴ  

bCw /ŀǘŜƎƻǊȅ όм!нύ tƻƭƭǳǘŀƴǘ ŎƻǾŜǊŀƎŜ b!9L {ƻǳǊŎŜ ŎŀǘŜƎƻǊȅ 

м!нŀ LǊƻƴ ŀƴŘ {ǘŜŜƭ !ƭƭ /[w¢!t Ǉƻƭƭǳǘŀƴǘǎ 

.ƭŀǎǘ ŦǳǊƴŀŎŜǎ 

{ƛƴǘŜǊ ǇǊƻŘǳŎǝƻƴ 

LǊƻƴ ŀƴŘ ǎǘŜŜƭ π ŎƻƳōǳǎǝƻƴ Ǉƭŀƴǘ 

м!нō bƻƴπŦŜǊǊƻǳǎ ƳŜǘŀƭǎ !ƭƭ /[w¢!t Ǉƻƭƭǳǘŀƴǘǎ 
bƻƴπŦŜǊǊƻǳǎ ƳŜǘŀƭ όŎƻƳōǳǎǝƻƴύ 

!ǳǘƻƎŜƴŜǊŀǘƻǊǎ όŎƻŀƭύ 

м!нŎ /ƘŜƳƛŎŀƭǎ !ƭƭ /[w¢!t Ǉƻƭƭǳǘŀƴǘǎ 

!ƳƳƻƴƛŀ ǇǊƻŘǳŎǝƻƴ π ŎƻƳōǳǎǝƻƴ 

aŜǘƘŀƴƻƭ ǇǊƻŘǳŎǝƻƴ π ŎƻƳōǳǎǝƻƴ 

/ƘŜƳƛŎŀƭǎ όŎƻƳōǳǎǝƻƴύ  

м!нŘ tǳƭǇΣ tŀǇŜǊ ŀƴŘ tǊƛƴǘ !ƭƭ /[w¢!t Ǉƻƭƭǳǘŀƴǘǎ tǳƭǇΣ ǇŀǇŜǊ ϧ ǇǊƛƴǘ όŎƻƳōǳǎǝƻƴύ 

м!нŜ CƻƻŘ ǇǊƻŎŜǎǎƛƴƎΣ 
ōŜǾŜǊŀƎŜǎ ŀƴŘ ǘƻōŀŎŎƻ 

!ƭƭ /[w¢!t Ǉƻƭƭǳǘŀƴǘǎ CƻƻŘ ϧ ŘǊƛƴƪΣ ǘƻōŀŎŎƻ όŎƻƳōǳǎǝƻƴύ  

м!нŦ {ǘŀǝƻƴŀǊȅ ŎƻƳōǳǎǝƻƴ ƛƴ 
ƳŀƴǳŦŀŎǘǳǊƛƴƎ ƛƴŘǳǎǘǊƛŜǎ ŀƴŘ 
ŎƻƴǎǘǊǳŎǝƻƴΥ hǘƘŜǊ 

!ƭƭ /[w¢!t Ǉƻƭƭǳǘŀƴǘǎ  

/ŜƳŜƴǘ π ƴƻƴπŘŜŎŀǊōƻƴƛǎƛƴƎ  

/ŜƳŜƴǘ ǇǊƻŘǳŎǝƻƴ π ŎƻƳōǳǎǝƻƴ 

[ƛƳŜ ǇǊƻŘǳŎǝƻƴ π ƴƻƴ ŘŜŎŀǊōƻƴƛǎƛƴƎ 

м!нƎǾƛƛ aƻōƛƭŜ /ƻƳōǳǎǝƻƴ ƛƴ 
ƳŀƴǳŦŀŎǘǳǊƛƴƎ ƛƴŘǳǎǘǊƛŜǎ ŀƴŘ 

ŎƻƴǎǘǊǳŎǝƻƴ !ƭƭ /[w¢!t Ǉƻƭƭǳǘŀƴǘǎ 

bwaaΥ /ƻƴǎǘǊǳŎǝƻƴ 

bwaaΥ DŜƴŜǊŀǘƻǊǎ 

bwaaΥ aƛƴƛƴƎ ŀƴŘ vǳŀǊǊȅƛƴƎ 

bwaaΥ ²ŀǎǘŜ 

bwaaΥ hǘƘŜǊ LƴŘǳǎǘǊȅ 

м!нƎǾƛƛƛ {ǘŀǝƻƴŀǊȅ 
ŎƻƳōǳǎǝƻƴ ƛƴ ƳŀƴǳŦŀŎǘǳǊƛƴƎ 
ƛƴŘǳǎǘǊƛŜǎ ŀƴŘ ŎƻƴǎǘǊǳŎǝƻƴΥ 

hǘƘŜǊ 

!ƭƭ /[w¢!t Ǉƻƭƭǳǘŀƴǘǎ 

!ǳǘƻƎŜƴŜǊŀǘƻǊǎ 

LƴŘǳǎǘǊƛŀƭ ŜƴƎƛƴŜǎ όƭǳōǊƛŎŀƴǘǎύ 

hǘƘŜǊ ƛƴŘǳǎǘǊƛŀƭ ŎƻƳōǳǎǝƻƴ 

¢ŀōƭŜ оπт {ǳƳƳŀǊȅ ƻŦ 9Ƴƛǎǎƛƻƴ 9ǎǝƳŀǝƻƴ aŜǘƘƻŘǎ ŦƻǊ b!9L {ƻǳǊŎŜ /ŀǘŜƎƻǊƛŜǎ ƛƴ bCw /ŀǘŜƎƻǊȅ м!н 

NAEI Source Category Method Activity Data Emission Factors 

Blast furnaces 
UK model for 

integrated 
works 

DUKES, EU ETS/UK 
ETS, ISSB 

Operator reported emissions data for 
PRTR, plant-specific data from Tata 

Steel and British Steel. Default factors 
(EMEP/EEA, US EPA UK-specific 

research). Fuel analysis (Fuels Industry 
UK, others) for SO2. 
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NAEI Source Category Method Activity Data Emission Factors 

Iron and steel - 
combustion plant 

UK model for 
integrated 

works; 
AD x EF 

DUKES, EU ETS/UK 
ETS, ISSB 

Operator reported emissions data for 
PRTR, plant-specific data from Tata 

Steel and British Steel. Default factors 
(EMEP/EEA, US EPA, UK-specific 

research). Fuel analysis (Fuels Industry 
UK, others) for SO2. 

Sinter production 
UK model for 

integrated 
works 

DUKES, EU ETS/UK 
ETS, ISSB 

Operator reported emissions data for 
PRTR, plant-specific data from Tata 

Steel and British Steel. Default factors 
(EMEP/EEA, UK-specific research). 

Non-ferrous metal 
(combustion) 

UK model for 
activity 

allocation to 
unit type; AD 

x EF 

DUKES, EU ETS/UK 
ETS, ISSB 

Default factors (US EPA, EMEP/EEA, 
UK-specific research). Fuel analysis 
(Fuels Industry UK, others) for SO2. 

Ammonia production 
- combustion 

AD x EF 
DUKES, operator data: 
gas use for feedstock, 

combustion. 

Operator data on annual NOX 
emissions from combustion sources, 

Default factors (US EPA) for other 
pollutants. 

Chemicals 
(combustion) 

UK model for 
activity 

allocation to 
unit type; AD 

x EF 

DUKES, EU ETS/UK 
ETS, ISSB 

Default factors (US EPA, EMEP/EEA, 
UK-specific research). Fuel analysis 
(Fuels Industry UK, others) for SO2. 

Pulp, paper & print 
(combustion) 

UK model for 
activity 

allocation to 
unit type; AD 

x EF 

DUKES, EU ETS/UK 
ETS, ISSB 

Default factors (US EPA, EMEP/EEA, 
UK-specific research). Fuel analysis 
(Fuels Industry UK, others) for SO2. 

Food & drink, tobacco 
(combustion) 

UK model for 
activity 

allocation to 
unit type; AD 

x EF 

DUKES, EU ETS/UK 
ETS, ISSB 

Default factors (US EPA, EMEP/EEA, 
UK-specific research). Fuel analysis 
(Fuels Industry UK, others) for SO2. 

Autogenerators 

UK model for 
activity 

allocation to 
unit type; AD 

x EF 

DUKES, EU ETS/UK 
ETS, ISSB 

Operator reported emissions data for 
PRTR. Default factors (US EPA, 

EMEP/EEA, UK-specific research). Fuel 
analysis (Fuels Industry UK, others) for 

SO2. 

Cement - non-
decarbonising 

AD x EF 

Mineral Products 
Association clinker 

production data, EU 
ETS / UK ETS 

PRTR annual reporting by operators, 
EFs derived via Inventory Agency 

model to allocate emissions across 
fuel combustion, non-decarbonising 
and process sources (i.e. between 

1A2f and 2A1). 

Cement production - 
combustion 

AD x EF 
Mineral Products 

Association fuel use 
data, EU / UK ETS 

PRTR annual reporting by operators, 
default factors (US EPA, EMEP/EEA, 
UK-specific research). Fuel analysis 
(Fuels Industry UK, others) for SO2. 

Lime production - 
non decarbonising 

AD x EF 

EU / UK ETS data, with 
extrapolation across 

time series using PRTR 
emissions data and 

production estimates 

PRTR annual reporting by operators, 
default factors (US EPA, EMEP/EEA, 

UK-specific research). 
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NAEI Source Category Method Activity Data Emission Factors 

from British Geological 
Survey. 

Other industrial 
combustion 

UK model for 
activity 

allocation to 
unit type; AD 

x EF 

DUKES (modified to 
accommodate other 
data sources such as 

MPA, EU / UK ETS). EU 
/ UK ETS data (Other 

Petroleum Gases, 
OPG). 

Default factors (US EPA, EMEP/EEA, 
HMIP, UK-specific research). Fuel 

analysis (Fuels Industry UK, others) for 
SO2. 

Industrial Engines AD x EF 
Lubricant use from 

DUKES and UK 
research 

Fuel analysis (UK-specific research) for 
SO2. 

NRMM: Construction AD x EF 
Inventory Agency 

estimate of fuel use by 
different mobile units 

Default factors (EMEP/EEA, US EPA, 
UK-specific research) 

NRMM: Generators AD x EF 
Inventory Agency 

estimate of fuel use by 
different mobile units 

Default factors (EMEP/EEA, US EPA, 
UK-specific research) 

NRMM: Mining and 
Quarrying 

AD x EF 
Inventory Agency 

estimate of fuel use by 
different mobile units 

Default factors (EMEP/EEA, US EPA, 
UK-specific research) 

NRMM: Waste AD x EF 
Inventory Agency 

estimate of fuel use by 
different mobile units 

Default factors (EMEP/EEA, US EPA, 
UK-specific research) 

NRMM: Other 
Industry 

AD x EF 
Inventory Agency 

estimate of fuel use by 
different mobile units 

Default factors (EMEP/EEA, US EPA, 
UK-specific research) 

3.2.1. Classification of Activities and Sources 

!ǎ ǿƛǘƘ bCw ǎŜŎǘƻǊ м!мΣ ǘƘŜ ǎƻǳǊŎŜ ŎŀǘŜƎƻǊƛŜǎ ŀƴŘ ŦǳŜƭ ǘȅǇŜǎ ǳǎŜŘ ƛƴ ǘƘŜ b!9L ǊŜƅŜŎǘ ǘƘƻǎŜ ǳǎŜŘ ƛƴ 
5¦Y9{Σ ŀƭǘƘƻǳƎƘ ǿƛǘƘ ǎƻƳŜ ŘƛũŜǊŜƴŎŜǎ ƛƴ ŘŜǘŀƛƭΦ CǳŜƭǎ ǳǎŜŘ ƛƴ ǘƘŜ ƛƴǾŜƴǘƻǊȅ ƘŀǾŜ ŀƭǊŜŀŘȅ ōŜŜƴ ƭƛǎǘŜŘ 
ƛƴ ¢ŀōƭŜ оπоΣ ǿƘƛƭǎǘ ¢ŀōƭŜ оπс ǊŜƭŀǘŜǎ ǘƘŜ ŘŜǘŀƛƭŜŘ b!9L ǎƻǳǊŎŜ ŎŀǘŜƎƻǊƛŜǎ ǘƻ ǘƘŜ ŜǉǳƛǾŀƭŜƴǘ bCw ǎƻǳǊŎŜ 
ŎŀǘŜƎƻǊƛŜǎ ŦƻǊ м!нΦ ¢ƘŜ b!9L ǎƻǳǊŎŜ ŎŀǘŜƎƻǊƛŜǎ ŀǊŜ ǘƘŜ ƭŜǾŜƭ ŀǘ ǿƘƛŎƘ ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ŀǊŜ ŘŜǊƛǾŜŘΣ 
ōǳǘ ǊŜǇƻǊǝƴƎ ǿƻǳƭŘ ƴƻǘ ƴƻǊƳŀƭƭȅ ōŜ ŀǘ ǘƘƛǎ ŘŜǘŀƛƭŜŘ ƭŜǾŜƭΣ ǘƘŜ bCw ǎȅǎǘŜƳ ōŜƛƴƎ ǳǎŜŘ ƛƴǎǘŜŀŘ ŦƻǊ 
ǎǳōƳƛǎǎƛƻƴ ǳƴŘŜǊ ǘƘŜ /[w¢!tΦ 

Lƴ Ƴƻǎǘ ŎŀǎŜǎ ǘƘŜǊŜ ƛǎ ŀ ǇǊŜŎƛǎŜ ƳŀǇǇƛƴƎ ƻŦ ŀƴ b!9L ǎƻǳǊŎŜ ŎŀǘŜƎƻǊȅ ǘƻ ŀ bCw ǎƻǳǊŎŜ ŎŀǘŜƎƻǊȅΦ IƻǿŜǾŜǊΣ 
ǘƘŜǊŜ ŀǊŜ ŀ ŦŜǿ ƛƴǎǘŀƴŎŜǎ ǿƘŜǊŜ ǘƘŜ ǎŎƻǇŜ ƻŦ b!9L ŀƴŘ bCw ŎŀǘŜƎƻǊƛŜǎ ƛǎ ŘƛũŜǊŜƴǘ ōŜŎŀǳǎŜ ǘƘŜ b!9L 
ǎƻǳǊŎŜ ŎŀǘŜƎƻǊȅ ƛǎ ǳǎŜŘ ŦƻǊ ǊŜǇƻǊǝƴƎ ōƻǘƘ ŎƻƳōǳǎǝƻƴ ŀƴŘ ǇǊƻŎŜǎǎπǊŜƭŀǘŜŘ ŜƳƛǎǎƛƻƴǎΦ ¢ƘŜǎŜ ŀǊŜ 
Ψ/ŜƳŜƴǘ π ƴƻƴπŘŜŎŀǊōƻƴƛǎƛƴƎΩ ŀƴŘ Ψ[ƛƳŜ ǇǊƻŘǳŎǝƻƴ π ƴƻƴ ŘŜŎŀǊōƻƴƛǎƛƴƎΩΣ ǳǎŜŘ ǘƻ ǊŜǇƻǊǘ ŜƳƛǎǎƛƻƴǎ 
ŦǊƻƳ ŎŜƳŜƴǘ ŎƭƛƴƪŜǊ ǇǊƻŘǳŎǝƻƴ ŀƴŘ ƭƛƳŜ ƪƛƭƴǎ ǊŜǎǇŜŎǝǾŜƭȅΣ ŀƴŘ ǊŜǇƻǊǘŜŘ ǳƴŘŜǊ м!нŦΦ Lƴ ǘƘŜǎŜ ŎŀǎŜǎΣ 
ŜǎǝƳŀǘŜǎ ŀǊŜ ōŀǎŜŘ ƻƴ ŜƳƛǎǎƛƻƴǎ Řŀǘŀ ǊŜǇƻǊǘŜŘ ōȅ ƻǇŜǊŀǘƻǊǎ ǿƘƛŎƘ Řƻ ƴƻǘ ŘƛũŜǊŜƴǝŀǘŜ ōŜǘǿŜŜƴ 
ŎƻƳōǳǎǝƻƴ ŀƴŘ ǇǊƻŎŜǎǎπǊŜƭŀǘŜŘ ŜƳƛǎǎƛƻƴǎ όǎŜŜ {ŜŎǝƻƴ оΦнΦфύ ŀƴŘ ǎƻ ƳŀǇǇƛƴƎ ƻŦ ǘƘŜ b!9L ǎƻǳǊŎŜ 
ŎŀǘŜƎƻǊƛŜǎ ǘƻ ŀ ǎƛƴƎƭŜ bCw ŎƻŘŜ ƛǎ ƴŜŎŜǎǎŀǊȅΦ 

9Ƴƛǎǎƛƻƴǎ ŦƻǊ ŎƻƳōǳǎǝƻƴ ƛƴ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ƛƴŘǳǎǘǊƛŜǎ ŀƴŘ ŎƻƴǎǘǊǳŎǝƻƴ ŀǊŜ ŘƛǎŀƎƎǊŜƎŀǘŜŘ ƻƴ ŀƴ 
ƛƴŘǳǎǘǊȅ ǎŜŎǘƻǊ ōŀǎƛǎ ǘƻ ŎŀǘŜƎƻǊƛŜǎ м!нŀ ǘƻ м!нƎ ƛƴ ǘƘŜ ŎŀǎŜ ƻŦ ǘƘŜ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ ŦǳŜƭǎ π ŎƻŀƭΣ ŦǳŜƭ ƻƛƭΣ 
Ǝŀǎ ƻƛƭ ŀƴŘ ƴŀǘǳǊŀƭ ƎŀǎΦ ¢Ƙƛǎ Ƙŀǎ ōŜŜƴ ŜȄǘŜƴŘŜŘ ŦƻǊ ǘƘŜ нлнр ǎǳōƳƛǎǎƛƻƴ ǘƻ ƛƴŎƭǳŘŜ ŀ ŘƛǎŀƎƎǊŜƎŀǝƻƴ ƻŦ 
ōƛƻŜƴŜǊƎȅ ŦǳŜƭǎΣ ǘƻ ƳŀǘŎƘ ǘƘŜ ƎǊŀƴǳƭŀǊƛǘȅ ƻŦ 5¦Y9{Φ 5ŀǘŀ ƻƴ ǘƘŜ ǎŜŎǘƻǊŀƭ ǎǇƭƛǘ ƻŦ ŎƻƴǎǳƳǇǝƻƴ ŦƻǊ ƻǘƘŜǊ 
ŦǳŜƭǎ ŀǊŜ ƛƴǎǳŶŎƛŜƴǘ ǘƻ ŀƭƭƻǿ ŀ ǎƛƳƛƭŀǊ ŘƛǎŀƎƎǊŜƎŀǝƻƴΣ ŀƴŘ ǎƻ ŀƭƭ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǳǎŜ ƻŦ ǘƘŜǎŜ ŦǳŜƭǎ ŀǊŜ 
ŀƭƭƻŎŀǘŜŘ ǘƻ м!нƎΦ hƴŜ ƳƛƴƻǊ ŜȄŎŜǇǝƻƴ ǘƻ ǘƘƛǎ ƛǎ ŦƻǊ htDΣ ǿƘŜǊŜ ŦǳŜƭ ǳǎŜ ƛǎ ǎǇƭƛǘ ōŜǘǿŜŜƴ м!нŎ ŀƴŘ 
м!нƎΦ ¢ƘŜ ŎƘŜƳƛŎŀƭ ƛƴŘǳǎǘǊȅ ǎŜŎǘƻǊ ǳǎŜ ƻŦ htD ƛǎ ŜǎǝƳŀǘŜŘ ŦǊƻƳ 9¦κ¦Y 9¢{ ŀƴŘ ƻǘƘŜǊ ǎƛǘŜπǎǇŜŎƛŬŎ 
ŘŀǘŀΣ ǿƘƛƭŜ Řŀǘŀ ŦƻǊ м!нƎ ŀǊŜ ǘŀƪŜƴ ŦǊƻƳ 5¦Y9{Φ ¢ƘŜ ƛƴǾŜƴǘƻǊȅ ŜǎǝƳŀǘŜǎ ŦƻǊ ǘƘŜ ŎƘŜƳƛŎŀƭǎ ǎŜŎǘƻǊ Řƻ 
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ƛƴŎƭǳŘŜ ǎƻƳŜ ŀŘŘƛǝƻƴŀƭ ǊŜǎƻƭǳǝƻƴΣ ǿƛǘƘ ŜƳƛǎǎƛƻƴǎ ŜǎǝƳŀǘŜŘ ǎŜǇŀǊŀǘŜƭȅ ŦƻǊ ƴŀǘǳǊŀƭ Ǝŀǎ ŎƻƳōǳǎǝƻƴ ŀǘ 
ŀƳƳƻƴƛŀ ŀƴŘ ƳŜǘƘŀƴƻƭ ǇǊƻŘǳŎǝƻƴ ǇƭŀƴǘΦ ¢Ƙƛǎ ŀǇǇǊƻŀŎƘ ƛǎ ƴŜŎŜǎǎŀǊȅ ƛƴ ƻǊŘŜǊ ǘƘŀǘ ǘƘŜ όƛƴǎǘŀƭƭŀǝƻƴπ
ƭŜǾŜƭύ Řŀǘŀ ƻƴ ƴŀǘǳǊŀƭ Ǝŀǎ ǳǎŜ ŦƻǊ όƛύ ŎƻƳōǳǎǝƻƴΣ ŀƴŘ όƛƛύ ƴƻƴπŜƴŜǊƎȅ ǳǎŜ ŀǎ ŀ ŦŜŜŘǎǘƻŎƪΣ ŀǘ ǘƘŜ ¦Y 
ƳŀƴǳŦŀŎǘǳǊƛƴƎ ŦŀŎƛƭƛǝŜǎ ŦƻǊ ŀƳƳƻƴƛŀ ŀƴŘ ƳŜǘƘŀƴƻƭ Ŏŀƴ ōŜ ŀŎŎƻǳƴǘŜŘ ŦƻǊ ŀŎŎǳǊŀǘŜƭȅ ƛƴ ǘƘŜ ƛƴǾŜƴǘƻǊȅΣ 
ǘƻ ŀǾƻƛŘ ƎŀǇǎ ŀƴŘ ŘƻǳōƭŜπŎƻǳƴǘǎ ǿƛǘƘ ǘƘŜ ƴŀǝƻƴŀƭ ŜƴŜǊƎȅ ōŀƭŀƴŎŜ ŦƻǊ ƴŀǘǳǊŀƭ ƎŀǎΦ 9Ƴƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ 
ŦƻǊ ƴŀǘǳǊŀƭ Ǝŀǎ ǳǎŜ ǿƛǘƘƛƴ ǘƘŜ ǎƻǳǊŎŜ ά/ƘŜƳƛŎŀƭǎ όŎƻƳōǳǎǝƻƴύέ ǘƘŜǊŜŦƻǊŜ ŎƻǾŜǊ ŀƭƭ ŎƘŜƳƛŎŀƭ ǎƛǘŜǎ ƻǘƘŜǊ 
ǘƘŀƴ ǘƘƻǎŜ ƛƴǾƻƭǾŜŘ ƛƴ ǇǊƻŘǳŎƛƴƎ ŀƳƳƻƴƛŀ ŀƴŘ ƳŜǘƘŀƴƻƭΦ 

5Ŝǘŀƛƭǎ ƻŦ ǘƘŜ ƳŜǘƘƻŘǎ ǳǎŜŘ ǘƻ ŘƛǎŀƎƎǊŜƎŀǘŜ ŦǳŜƭ Řŀǘŀ ŀǊŜ ƎƛǾŜƴ ƛƴ {ŜŎǝƻƴ оΦнΦоΦ !ǳǘƻƎŜƴŜǊŀǝƻƴ ǳǎƛƴƎ 
Ŏƻŀƭ ƛǎ ǊŜǇƻǊǘŜŘ ƛƴ м!нō ǎƛƴŎŜ Ƴƻǎǘ ƻŦ ǘƘŜ Ŏƻŀƭ ōǳǊƴǘ ǿŀǎΣ ǳƴǝƭ aŀǊŎƘ нлмнΣ ǳǎŜŘ ŀǘ ŀ ǎƛƴƎƭŜ ǎƛǘŜ ǿƘƛŎƘ 
ǇǊƻǾƛŘŜŘ ŜƭŜŎǘǊƛŎƛǘȅ ŦƻǊ ǳǎŜ ŀǘ ŀƴ ŀƭǳƳƛƴƛǳƳ ǎƳŜƭǘŜǊΦ !ǳǘƻƎŜƴŜǊŀǝƻƴ ǳǎƛƴƎ ƻǘƘŜǊ ŦǳŜƭǎ ƛǎ ǊŜǇƻǊǘŜŘ ƛƴ 
м!нƎǾƛƛƛΦ 

!ƭƳƻǎǘ ŀƭƭ ƻŦ ǘƘŜ bCw ǎƻǳǊŎŜ ŎŀǘŜƎƻǊƛŜǎ ƭƛǎǘŜŘ ƛƴ ¢ŀōƭŜ оπс ŀǊŜ ƪŜȅ ǎƻǳǊŎŜǎ ŦƻǊ ƻƴŜ ƻǊ ƳƻǊŜ Ǉƻƭƭǳǘŀƴǘǎ 
ŀƴŘ ǎƻ ǘƘŜ ŘŜǎŎǊƛǇǝƻƴ ƻŦ ǘƘŜ ƳŜǘƘƻŘƻƭƻƎȅ ǿƛƭƭ ŎƻǾŜǊ ǘƘŜ ǿƘƻƭŜ ƻŦ ǘƘƛǎ bCw ǎŜŎǘƻǊΦ 

3.2.2. General Approach for NFR 1A2 

¢ƘŜ ŦƻƭƭƻǿƛƴƎ ŀǊŜ ŀƭƭ ƪŜȅ ŎŀǘŜƎƻǊƛŜǎ ŦƻǊ bCw м!нΥ 

¶ м!нŀΤ {ǘŀǝƻƴŀǊȅ /ƻƳōǳǎǝƻƴ ƛƴ LǊƻƴ ŀƴŘ {ǘŜŜƭ LƴŘǳǎǘǊƛŜǎ ς {hнΣ /h 

¶ м!нŦΤ {ǘŀǝƻƴŀǊȅ /ƻƳōǳǎǝƻƴ ƛƴ aƛƴŜǊŀƭ tǊƻŘǳŎǘǎ LƴŘǳǎǘǊƛŜǎ ς {ŜΣ IƎ 

¶ м!нƎǾƛƛΤ LƴŘǳǎǘǊƛŀƭ hũπwƻŀŘ aƻōƛƭŜ aŀŎƘƛƴŜǊȅ ς /h 

¶ м!нƎǾƛƛƛΤ {ǘŀǝƻƴŀǊȅ /ƻƳōǳǎǝƻƴ ƛƴ hǘƘŜǊ LƴŘǳǎǘǊƛŜǎ ς {hнΣ bh·Σ /hΣ taмлΣ taнΦрΣ ./Σ tōΣ IƎΣ 
/ŘΣ bƛΣ ½ƴΣ t/55κCǎ 

aŜǘƘƻŘǎ ŦƻǊ м!н Ŏŀƴ ōŜ ōǊƻŀŘƭȅ ŘƛǾƛŘŜŘ ƛƴǘƻ ǘƘǊŜŜ ǘȅǇŜǎΥ ǘƘƻǎŜ ǘƘŀǘ ǊŜƭȅ ǎƻƭŜƭȅ ƻƴ ƻǇŜǊŀǘƻǊπǊŜǇƻǊǘŜŘ 
ŜƳƛǎǎƛƻƴǎ Řŀǘŀ ŦƻǊ ƛƴŘƛǾƛŘǳŀƭ ǎƛǘŜǎΣ ǘƘƻǎŜ ǘƘŀǘ ǊŜƭȅ ǎƻƭŜƭȅ ƻƴ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ǘŀƪŜƴ ŦǊƻƳ ƛƴǾŜƴǘƻǊȅ 
ƎǳƛŘŀƴŎŜ ŀƴŘ ǎƛƳƛƭŀǊ ǎƻǳǊŎŜǎ ŀƴŘ ¦Y ƴŀǝƻƴŀƭ ŦǳŜƭ ǳǎŜ ǎǘŀǝǎǝŎǎΣ ŀƴŘ ƭŀǎǘƭȅΣ ǘƘƻǎŜ ǘƘŀǘ ǳǎŜ ŀ 
ŎƻƳōƛƴŀǝƻƴ ƻŦ ǘƘŜ ǘǿƻ ŀǇǇǊƻŀŎƘŜǎΦ 

hǇŜǊŀǘƻǊπǊŜǇƻǊǘŜŘ ŜƳƛǎǎƛƻƴǎ Řŀǘŀ Ŏŀƴ ƻƴƭȅ ōŜ ǳǎŜŘ ƛƴ ƭƛƳƛǘŜŘ ŎŀǎŜǎ ōŜŎŀǳǎŜ ǎǳŎƘ Řŀǘŀ ŀǊŜ ƻƴƭȅ 
ŀǾŀƛƭŀōƭŜ ŦƻǊ ƭŀǊƎŜǊ ŜƳƛǧŜǊǎΣ ŀƴŘ ƛǘ ƛǎ ƴŜŎŜǎǎŀǊȅ ŦƻǊ ǘƘŜ b!9L ǘƻ ŎƻǾŜǊ ŀƭƭ ¦Y ŜƳƛǎǎƛƻƴǎΦ ¢ƘŜǊŜŦƻǊŜΣ ƛƴ 
ƻǊŘŜǊ ŦƻǊ ƻǇŜǊŀǘƻǊπŘŀǘŀ ǘƻ ōŜ ǳǎŜŘΣ ƛǘ Ƴǳǎǘ ōŜ ǇƻǎǎƛōƭŜ ǘƻ ŜȄǘǊŀǇƻƭŀǘŜ ŦǊƻƳ ǘƘŜ ǊŜǇƻǊǘŜŘ Řŀǘŀ ǘƻ ŎƻǾŜǊ 
ǘƘƻǎŜ Ǉƭŀƴǘǎ ŦƻǊ ǿƘƛŎƘ ǿŜ ƘŀǾŜ ƴƻ ŘŀǘŀΣ ƻǊ ǘƻ ǳǎŜ ǎƻƳŜ ƻǘƘŜǊ ŀǇǇǊƻŀŎƘ ǘƻ ŜǎǝƳŀǘŜ ŜƳƛǎǎƛƻƴǎ ŀǘ ǘƘƻǎŜ 
ǇƭŀƴǘǎΦ Lƴ ǇǊŀŎǝŎŜΣ ǘƘƛǎ Ƙŀǎ ƭƛƳƛǘŜŘ ǘƘŜ ǳǎŜ ƻŦ ƻǇŜǊŀǘƻǊπǊŜǇƻǊǘŜŘ Řŀǘŀ ǘƻ ŀ ŦŜǿ ǎǳōπǎŜŎǘƻǊǎ ƻŦ ƛƴŘǳǎǘǊȅ 
ǿƘŜǊŜ ŀƭƭ ǎƛǘŜǎ ŀǊŜ ƭŀǊƎŜ ŀƴŘ ǊŜǇƻǊǘ ŀǘ ƭŜŀǎǘ ǎƻƳŜ Řŀǘŀ όǎƻ ǘƘŜ ƴŜŜŘ ŦƻǊ ŜȄǘǊŀǇƻƭŀǝƻƴ ƛǎ ǾŜǊȅ ƭƛƳƛǘŜŘ ƻǊ 
ƴƻǘ ǊŜǉǳƛǊŜŘ ŀǘ ŀƭƭύΥ 

¶ The cement and lime sectors are characterised by a small number of large kilns, all of 
which report emissions data in the PI, WEI, SPRI and NIPI, and therefore the NAEI 
estimates are derived from the aggregate of reported emissions, with some gap-
filling assumptions applied for installations where the reported emissions fall below 
the reporting thresholds for regulatory inventory reporting (see 3.2.9). 

¶ For integrated steelworks, emissions from burning of gases to heat blast furnaces are 
also calculated from reported data for SO2 and NOX, with operators providing the 
estimates for individual plants (see 3.2.10). For other pollutant emissions there is less 
detailed and complete operator data, and therefore an approach using literature 
factors is applied.  

¶ Emissions of CO and NOX from OPG use in 1A2c are based on operator data reported 
in later years of the time series, with EFs extrapolated back for earlier years. 
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¶ NOX from furnaces used in methanol and ammonia production are based on operator 
reported data for combustion emissions. 

¶ Emissions of CO, NOX, PM10, most metals and PCDD/Fs from coal-fired 
autogeneration in 1A2b are based on operator-reported data for the single site that 
dominated consumption in the years to 2012. After 2012, this site converted to a 
power station and therefore an emission-factor approach has to be used for the 
remaining sites in the sector for 2013 onwards. 

CƻǊ ŀƭƭ ƻǘƘŜǊ ǎŜŎǘƻǊǎΣ ǘƘŜǊŜ ƛǎ ŀ ƳǳŎƘ ƳƻǊŜ ƭƛƳƛǘŜŘ Řŀǘŀ ǎŜǘ ǊŜǇƻǊǘŜŘ ōȅ ƻǇŜǊŀǘƻǊǎ ŀƴŘ Řŀǘŀ ŀǊŜ ƴƻǘ 
ŀǾŀƛƭŀōƭŜ ŦƻǊ ǘƘŜ Ǿŀǎǘ ƳŀƧƻǊƛǘȅ ƻŦ ǎƛǘŜǎΦ 9ȄǘǊŀǇƻƭŀǝƻƴ ŦǊƻƳ ǊŜǇƻǊǘŜŘ Řŀǘŀ ƛǎ ŘƛŶŎǳƭǘ όōŜŎŀǳǎŜ ǘƘŜ ŦǳŜƭ 
ǳǎŜ ŀǘ ŜŀŎƘ ǊŜǇƻǊǝƴƎ ǎƛǘŜ ƛǎ ǳƴŎŜǊǘŀƛƴ ƻǊ ǳƴƪƴƻǿƴύΣ ŀƴŘ ǎƻ ŀƴ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊ ŀǇǇǊƻŀŎƘ ƛǎ ǇǊŜŦŜǊǊŜŘΦ 
9Ƴƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŀǊŜ ƎŜƴŜǊŀƭƭȅ ǘŀƪŜƴ ŦǊƻƳ ǘƘŜ 9a9tκ99! DǳƛŘŜōƻƻƪ ŀƭǘƘƻǳƎƘ ŦƻǊ {hнΣ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ 
ŀǊŜ ŘŜǊƛǾŜŘ ŦǊƻƳ ŎƻƳǇƻǎƛǝƻƴŀƭ ŀƴŀƭȅǎƛǎ ǎǳǇǇƭƛŜŘ ōȅ ¦Y Ŏƻŀƭ ǎǳǇǇƭƛŜǊǎΦ Lƴ ǘƘŜ ŎŀǎŜ ƻŦ bh·Σ ba±h/ǎΣ 
/hΣ taмлΣ taнΦрΣ .ƭŀŎƪ /ŀǊōƻƴΣ 5ƛƻȄƛƴǎΣ t!IǎΣ ŀ ƘȅōǊƛŘ ƳŜǘƘƻŘ ƛǎ ǳǎŜŘ ǿƘƛŎƘ ŀƭƭƻǿǎ ŦƻǊ ǘƘŜ ǳǎŜ ƻŦ ǎƻƳŜ 
ǎƛǘŜπǎǇŜŎƛŬŎ ŜƳƛǎǎƛƻƴǎ Řŀǘŀ όŦƻǊ bh· ŀƴŘ taмлύ ǊŜǇƻǊǘŜŘ ōȅ ƻǇŜǊŀǘƻǊǎΣ ŀƴŘ ǘƘŜ ǳǎŜ ƻŦ ¢ƛŜǊ н ŘŜǘŀƛƭŜŘ 
ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ǿƘŜǊŜ ǎƛǘŜπǎǇŜŎƛŬŎ Řŀǘŀ ŀǊŜ ƴƻǘ ŀǾŀƛƭŀōƭŜΦ ¢Ƙƛǎ ƳŜǘƘƻŘ ƛǎ ŀŎǘǳŀƭƭȅ ǳǎŜŘ ŦƻǊ ŜƳƛǎǎƛƻƴǎ 
ŦǊƻƳ ŀƭƭ ΨƛƴŘǳǎǘǊƛŀƭπǎŎŀƭŜΩ ŎƻƳōǳǎǝƻƴΣ ǎƻ ƛƴŎƭǳŘƛƴƎ ŦǳŜƭ ǊŜǇƻǊǘŜŘ ǿƛǘƘƛƴ м!мŎΣ м!пŀ ŀƴŘ м!пŎ ŀǎ ǿŜƭƭ 
ŀǎ м!нŀπм!нƎΦ ¢ƘŜ ǎŜŎǝƻƴ оΦн ŘŜǎŎǊƛōŜǎ ǘƘŜ ŀǇǇǊƻŀŎƘ ŦƻǊ м!н ǘƘŜǊŜŦƻǊŜ ŀƭǎƻ ŜȄǇƭŀƛƴ ǘƘŜ ŀǇǇǊƻŀŎƘ ŦƻǊ 
ǘƘƻǎŜ ƻǘƘŜǊ bCwǎΦ 

CƻǊ Ǉƻƭƭǳǘŀƴǘǎ ǎǳŎƘ ŀǎ ƳŜǘŀƭǎΣ ƘŀƭƛŘŜǎΣ ŀƴŘ ƻǘƘŜǊ thtǎΣ ǘƘŜ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŀǊŜ ƎŜƴŜǊŀƭƭȅ ¢ƛŜǊ м ƛΦŜΦ ŀ 
ǎƛƴƎƭŜ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊ ŀǇǇƭƛŜŘ ǘƻ ŀƭƭ ǳǎŜ ƻŦ ŀ ƎƛǾŜƴ ŦǳŜƭ ŀŎǊƻǎǎ ŀƭƭ ǎǳōǎŜŎǘƻǊǎ ǿƛǘƘƛƴ м!н όŀƴŘ м!мŎΣ м!пŀ 
ŀƴŘ м!пŎύΦ 

¢ƘŜ ŦƻƭƭƻǿƛƴƎ ǎŜŎǝƻƴǎ ǇǊƻǾƛŘŜ ƳƻǊŜ ŘŜǘŀƛƭǎ ƻƴ ǘƘŜ ƳŜǘƘƻŘƻƭƻƎȅ ŦƻǊ bCw м!нΦ {ŜŎǝƻƴ оΦнΦо ŘŜǎŎǊƛōŜǎ 
ǘƘŜ ŘŜǊƛǾŀǝƻƴ ƻŦ ¦Y ŦǳŜƭ ŎƻƴǎǳƳǇǝƻƴ ŜǎǝƳŀǘŜǎΦ CƻǊ ǘƘŜ Ƴƻǎǘ ǇŀǊǘΣ ǘƘŜǎŜ ŀǊŜ ŎƻƳōƛƴŜŘ ǿƛǘƘ ¢ƛŜǊ м 
ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ǘƻ ǇǊƻŘǳŎŜ ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ŦƻǊ Ǉƻƭƭǳǘŀƴǘǎ ƻǘƘŜǊ ǘƘŀƴ bh· ŀƴŘ taмлΦ {ŜŎǝƻƴǎ оΦнΦф 
ŀƴŘ оΦнΦмл ŘŜǎŎǊƛōŜ ǘƘŜ ǳǎŜ ƻŦ ƻǇŜǊŀǘƻǊπǊŜǇƻǊǘŜŘ Řŀǘŀ ŦƻǊ ŎŜƳŜƴǘ ŀƴŘ ƭƛƳŜ ƪƛƭƴǎΣ ŀƴŘ ōƭŀǎǘ ŦǳǊƴŀŎŜǎ 
ǊŜǎǇŜŎǝǾŜƭȅΦ {ŜŎǝƻƴǎ оΦнΦмм ŀƴŘ оΦнΦмн ŘŜǎŎǊƛōŜǎ ǘƘŜ bh· ŀƴŘ taмл ƳŜǘƘƻŘƻƭƻƎȅ ƛƴǘǊƻŘǳŎŜŘ ŦƻǊ ǘƘŜ 
нлнм ǎǳōƳƛǎǎƛƻƴΦ 

¢ƘŜ м!нƎ ǎŜŎǘƻǊ ƛǎ ǎǳōπŘƛǾƛŘŜŘ ƛƴǘƻ ŎƻƳōǳǎǝƻƴ ƛƴ ǎǘŀǝƻƴŀǊȅ Ǉƭŀƴǘ όм!нƎǾƛƛƛύ ŀƴŘ ŎƻƳōǳǎǝƻƴ ƛƴ ƻũπ
ǊƻŀŘ ǾŜƘƛŎƭŜǎ ŀƴŘ ƳƻōƛƭŜ ƳŀŎƘƛƴŜǊȅ όм!нƎǾƛƛύΤ ǘƘŜ ƳŜǘƘƻŘƻƭƻƎȅ ŦƻǊ ǘƘŜ ƭŀǧŜǊ ǎŜŎǘƻǊ ƛǎ ŘŜǎŎǊƛōŜŘ ǿƛǘƘ 
ƻǘƘŜǊ ǘǊŀƴǎǇƻǊǘπǊŜƭŀǘŜŘ ǎƻǳǊŎŜǎΣ ƛƴ ǎŜŎǝƻƴ оΦоΦтΦ 

3.2.3. Fuel Consumption Data 

CǳŜƭ ŎƻƴǎǳƳǇǝƻƴ Řŀǘŀ ŀǊŜ ǇǊŜŘƻƳƛƴŀƴǘƭȅ ǘŀƪŜƴ ŦǊƻƳ 5¦Y9{ ό59{b½Σ нлнпŀύΦ IƻǿŜǾŜǊΣ ǘƘŜǊŜ ŀǊŜ 
ǎƻƳŜ ǎƻǳǊŎŜǎ ǿƛǘƘƛƴ ǘƘŜ ƛƴǾŜƴǘƻǊȅ ǿƘŜǊŜ ǘƘŜ b!9L ŜƴŜǊƎȅ Řŀǘŀ ŘŜǾƛŀǘŜǎ ŦǊƻƳ ǘƘŜ ŘŜǘŀƛƭŜŘ ǎǘŀǝǎǝŎǎ 
ƎƛǾŜƴ ƛƴ 5¦Y9{Σ ŦƻǊ ǘƘŜ ǊŜŀǎƻƴǎ ǇǊŜǎŜƴǘŜŘ ƛƴ ǎŜŎǝƻƴ мΦпΦоΦ ¢ƘŜ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ ŘŜǾƛŀǝƻƴǎ ŦǊƻƳ 5¦Y9{ 
ƛƴ м!н ŀǊŜ ŀǎ ŦƻƭƭƻǿǎΥ 

мΦ ¢ƘŜ b!9L ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ŦƻǊ ŎŜƳŜƴǘ ƪƛƭƴǎ ŀƴŘ ƭƛƳŜ ƪƛƭƴǎ ŀǊŜ ōŀǎŜŘ ƻƴ ƻǇŜǊŀǘƻǊπǊŜǇƻǊǘŜŘ 
ŜƳƛǎǎƛƻƴǎΣ ōǳǘ ǿŜ ŀǎǎǳƳŜ ǘƘŀǘ ǘƘƻǎŜ ŜƳƛǎǎƛƻƴǎ ŀǊŜ ǇŀǊǘƭȅ ŘǳŜ ǘƻ ǘƘŜ ǳǎŜ ƻŦ ŦǳŜƭǎ ŀǘ ǘƘƻǎŜ ǎƛǘŜǎΦ 
²Ŝ ŜǎǝƳŀǘŜ ŦǳŜƭ ǳǎŜŘ ŀǘ ǘƘŜ ǎƛǘŜǎΣ ŀƴŘ ǘƘŜƴ ǊŜƳƻǾŜ ǘƘƛǎ ŦǊƻƳ ǘƘŜ ǿƛŘŜǊ ƛƴŘǳǎǘǊƛŀƭ ŦǳŜƭ ǳǎŜ 
ŘŀǘŀΣ ǎƻ ǘƘŀǘ ǘƘŜǊŜ ƛǎ ƴƻ ŘƻǳōƭŜπŎƻǳƴǝƴƎ ƻŦ ŜƳƛǎǎƛƻƴǎ ǿƘŜƴ ǿŜ ǳǎŜ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ǘƻ 
ŜǎǝƳŀǘŜ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘŀǘ ǿƛŘŜǊ ƛƴŘǳǎǘǊƛŀƭ ŦǳŜƭ ǳǎŜΦ CǳŜƭ ǳǎŜ Řŀǘŀ ŦƻǊ ŎŜƳŜƴǘ ƪƛƭƴǎ ŀǊŜ 
ǇǊƻǾƛŘŜŘ ōȅ ǘƘŜ aƛƴŜǊŀƭ tǊƻŘǳŎǘǎ !ǎǎƻŎƛŀǝƻƴ όat!Σ нлнпύΣ ŀƴŘ ŀǊŜ ŀƭǎƻ ŀǾŀƛƭŀōƭŜ ŦǊƻƳ ǘƘŜ 9¦ 
9¢{ κ ¦Y 9¢{Φ ¢ƘŜ 9¢{ Řŀǘŀ ǇǊƻǾƛŘŜǎ ǘƘŜ ōŀǎƛǎ ŦƻǊ ǘƘŜ LƴǾŜƴǘƻǊȅ !ƎŜƴŎȅ ŀƴƴǳŀƭ ŜǎǝƳŀǘŜǎ ƻŦ 
ŦǳŜƭ ǳǎŜŘ ŀǘ ƭƛƳŜ ƪƛƭƴǎΦ !ǎ ǇŀǊǘ ƻŦ ǘƘŜ ǊŜŎŜƴǘ ōƛƻŜƴŜǊƎȅ ǇǊƻƧŜŎǘ ǳƴŘŜǊ ǘƘŜ DIDLLtΣ ōƛƻŦǳŜƭ ǳǎŜ 
ƛƴ ŎŜƳŜƴǘ Ƙŀǎ ōŜŜƴ ƛƴǾŜǎǝƎŀǘŜŘ ǘƻ ǳƴŘŜǊǎǘŀƴŘ ǿƘƛŎƘ ŦǳŜƭǎ ŀǊŜ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ 5¦Y9{ ŜƴŜǊƎȅ 
ōŀƭŀƴŎŜ ŀƴŘ ǿƘƛŎƘ ŎŀǘŜƎƻǊƛŜǎ ǘƘŜȅ ŀǊŜ ŀƭƛƎƴŜŘ ǿƛǘƘΦ ¢ƘŜ ǎŎǊŀǇ ǘȅǊŜǎΩ ŎŀǘŜƎƻǊȅ ƛǎ ƴƻǿ Ŧǳƭƭȅ 
ǊŜŎƻƴŎƛƭŜŘ ǿƛǘƘ ǘƘŜ ǊŜƭŜǾŀƴǘ ǊŜƴŜǿŀōƭŜ ŀƴŘ ƴƻƴπǊŜƴŜǿŀōƭŜ ǿŀǎǘŜ ŎŀǘŜƎƻǊƛŜǎ ƛƴ 5¦Y9{Φ hǘƘŜǊ 
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ǿŀǎǘŜπ ōŀǎŜŘ ŦǳŜƭǎ ŀǊŜ ƛƴŎƭǳŘŜŘ ǳƴŘŜǊ Ǉƭŀƴǘ ōƛƻƳŀǎǎ ƛƴ 5¦Y9{Φ ¢ƘŜ 5¦Y9{ ŦǳŜƭ ǳǎŜ Ƙŀǎ ōŜŜƴ 
ŀŘƧǳǎǘŜŘ ŦƻǊ ǘƘŜǎŜ ƪƴƻǿƴ ǳǎŜǎ ǘƻ ŀǾƻƛŘ ŀ ŘƻǳōƭŜ ŎƻǳƴǘΦ 

нΦ Lƴ ǎƻƳŜ ȅŜŀǊǎΣ ǘƘŜ bwaa ƳƻŘŜƭ ŎŀƭŎǳƭŀǘŜǎ ǘƘŜ ōƻǧƻƳπǳǇ Ǝŀǎ ƻƛƭ ǳǎŜ ŀǎ ōŜƛƴƎ ƎǊŜŀǘŜǊ ǘƘŀƴ 
ǘƘŀǘ ƛǎ ŀǾŀƛƭŀōƭŜ ƛƴ 5¦Y9{Φ !ǎ ǘƘŜ ¦Y ŜƴŜǊƎȅ ǎǘŀǝǎǝŎǎ ŀǊŜ ŀ ǘƻǇπŘƻǿƴ ƳŜǘƘƻŘƻƭƻƎȅΣ ǿƛǘƘ ŀ 
ƭŜǎǎŜǊ ŘŜƎǊŜŜ ƻŦ ǳƴŎŜǊǘŀƛƴǘȅΣ ǘƘŜǊŜ ƛǎ ǊŜǉǳƛǊŜŘ ǘƻ ōŜ ŀ ŦǳŜƭ ǊŜŎƻƴŎƛƭƛŀǝƻƴ ǎǳŎƘ ǘƘŀǘ ǘƘŜ ŦǳŜƭ ǳǎŜ 
ƛǎ ŘƛǎǘǊƛōǳǘŜŘ ǘƻ ǎŜŎǘƻǊǎ ŀǇǇǊƻǇǊƛŀǘŜƭȅΦ 

²ƘŜƴ ǘƘŜǊŜ ƛǎ ƴƻǘ ŜƴƻǳƎƘ Ǝŀǎ ƻƛƭ ǘƻ ŀƭƭƻŎŀǘŜ ǘƻ ōƻǧƻƳπǳǇ ŜǎǝƳŀǘŜǎΣ ǘƘŜ ƴŜǿ ŀǇǇǊƻŀŎƘ ƴƻǿ 
ŀŘƧǳǎǘǎ ŀƭƭ ōƻǧƻƳπǳǇ ƻũπǊƻŀŘ ŜǎǝƳŀǘŜǎΣ ƛƴŎƭǳŘƛƴƎ ŀƎǊƛŎǳƭǘǳǊŀƭ ƻũπǊƻŀŘ ŘŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ 
ŘŜƎǊŜŜ ǘƻ ǿƘƛŎƘ ǘƘƻǎŜ ōƻǧƻƳπǳǇ ŜǎǝƳŀǘŜǎ ŀƎǊŜŜ ǿƛǘƘ 5¦Y9{ ŀƭƭƻŎŀǝƻƴǎ ǘƻ ǎŜŎǘƻǊǎ ǿƘƛŎƘ ǳǎŜ 
ǘƘƻǎŜ ǘȅǇŜǎ ƻŦ ƳŀŎƘƛƴŜǊȅΦ ¢ƘŜ ƭƻƎƛŎ ƻŦ ǘƘŜ ƴŜǿ ǊŜŎƻƴŎƛƭƛŀǝƻƴ ŀǇǇǊƻŀŎƘ Ŏŀƴ ōŜ ǎǳƳƳŀǊƛǎŜŘ όŀǎ 
ǇŜǊ !ƴƴŜȄ рΦн ƛƴ ǘƘŜ bL5 флπноύ ŀǎ ŦƻƭƭƻǿǎΥ 

¶ {ŜǇŀǊŀǘŜ ƻǳǘ ǎƻǳǊŎŜǎ ǿƘƛŎƘ ǎƘƻǳƭŘ ƴƻǘ ōŜ ŦŀŎǘƻǊŜŘ ƛƴǘƻ ǘƘŜ ǊŜŎƻƴŎƛƭƛŀǝƻƴ όŜΦƎΦ 
ōŜŎŀǳǎŜ ǘƘŜȅ ŀǊŜ ǿŜƭƭ ǳƴŘŜǊǎǘƻƻŘΣ ƭƛƪŜ ǊŀƛƭΣ ƻǊ ōŜŎŀǳǎŜ ǘƘŜ b!9L ŀǊŜ ŘŜǾƛŀǝƴƎ ŦǊƻƳ 
5¦Y9{ ŦƻǊ ǘƘŜ ǎŜŎǘƻǊ ŀǎ ŀ ǿƘƻƭŜΣ ǎǳŎƘ ŀǎ ƴŀǝƻƴŀƭ ƴŀǾƛƎŀǝƻƴ ŀƴŘ ǇƻǊǘ ƳŀŎƘƛƴŜǊȅύΣ ŀƴŘ 
ŜǎǘŀōƭƛǎƘ ǘƘŜ ǉǳŀƴǝǘȅ ƻŦ Ǝŀǎ ƻƛƭ ǿƘƛŎƘ ƛǎ ŀǾŀƛƭŀōƭŜ ŦƻǊ ǘƘŜ ǎŜŎǘƻǊǎ ōŜƛƴƎ ǊŜŎƻƴŎƛƭŜŘ 

¶ !ƭǿŀȅǎ ǳǎŜ ǘƘŜ ŘŜ ƳƛƴƛƳƛǎ Řŀǘŀ ŦǊƻƳ ŜǎǘŀōƭƛǎƘŜŘ όōǳǘ ƭƛƪŜƭȅ ƛƴŎƻƳǇƭŜǘŜύ ŘŀǘŀΣ ǎǳŎƘ ŀǎ 
9¢{ ƻƴ ǎǘŀǝƻƴŀǊȅ ŦǳŜƭ ǳǎŜ 

¶ !ƭǿŀȅǎ ǳǎŜ ƻũπǊƻŀŘ ŦǳŜƭ ǳǎŜ ǿƘƛŎƘ ŎƻƛƴŎƛŘŜǎ ǿƛǘƘ 5¦Y9{ ŀƭƭƻŎŀǝƻƴǎ ŀƊŜǊ ǊŜƳƻǾƛƴƎ 
ǘƘŜ ŘŜ ƳƛƴƛƳƛǎ ŦƻǊ ǎǘŀǝƻƴŀǊȅ ǳǎŜ 

¶ LŦ ǘƘŜǊŜ ƛǎ ƴƻǘ ŜƴƻǳƎƘ ŦǳŜƭ ƛƴ ǘƘŜ 5¦Y9{ ōŀƭŀƴŎŜ ǘƻ ŀƭƭƻŎŀǘŜ ǘƻ ōƻǧƻƳπǳǇ ƻũπǊƻŀŘ 
ŜǎǝƳŀǘŜǎΣ ǘƘŜƴ ǎŎŀƭŜ ǘƘŜ ŀƳƻǳƴǘ ǿƘƛŎƘ ŜȄŎŜŜŘ ŜŀŎƘ 5¦Y9{ ǎŜŎǘƻǊΦ ¢Ƙƛǎ ŜũŜŎǝǾŜƭȅ 
ƳŜŀƴǎ ǘƘŀǘ ǿƘŜǊŜ ǘƘŜ ōƻǧƻƳπǳǇ ŜǎǝƳŀǘŜǎ ŀƎǊŜŜ ǿƛǘƘ 5¦Y9{Σ ǘƘŜƴ ǘƘŜǊŜ ƛǎ ƴƻ 
ǎŎŀƭƛƴƎΣ ŀƴŘ ǘƘŜǊŜ ƛǎ ƳƻǊŜ ǎŎŀƭƛƴƎ ǿƘŜƴ ǘƘŜǊŜ ƛǎ ƳƻǊŜ ŘƛǎŀƎǊŜŜƳŜƴǘ 

¶ ²ƘŜƴ ǘƘŜǊŜ ƛǎ ŜƴƻǳƎƘ ŦǳŜƭ ŦƻǊ ŀƭƭ ōƻǧƻƳπǳǇ ŜǎǝƳŀǘŜǎ ŦǊƻƳ ǘƘŜ b!9LΣ ǎǇƭƛǘ ǘƘŜ 
ǊŜƳŀƛƴƛƴƎ ŦǳŜƭ ōȅ ǘƘŜ ǊŜǎƛŘǳŀƭ ƻŦ ŜŀŎƘ ǎŜŎǘƻǊ ǿƘƛŎƘ ƛǎ ƴƻǘ ǘƘƻǳƎƘǘ ǘƻ ōŜ bwaa ŎŀǇǇŜŘ 
ŀǘ ǘƘŜ 5¦Y9{ ŀƭƭƻŎŀǝƻƴ ǘƻ ŜŀŎƘ ǎŜŎǘƻǊΦ 

¶ LŦ ǘƘŜǊŜ ƛǎ ǎǝƭƭ ŦǳŜƭ ƭŜƊ ƛƴ ΨǳƴŀƭƭƻŎŀǘŜŘΩ ŀƊŜǊ ŀƭƭ ŦǳŜƭ Ƙŀǎ ōŜŜƴ ŀƭƭƻŎŀǘŜŘ ƛƴ ǘƘŜ ǇǊŜǾƛƻǳǎ 
ǎǘŜǇΣ ǘƘŜƴ ŀƭƭƻŎŀǘŜ ǘƘƛǎ ǊŜƳŀƛƴŘŜǊ ǘƻ ΨƻǘƘŜǊ ƛƴŘǳǎǘǊȅΩ 

bƻǘŜ ǘƘŀǘ ǇƻǊǘ ƳŀŎƘƛƴŜǊȅ ƛǎ ƻǳǘǎƛŘŜ ƻŦ ǘƘŜ ōŀƭŀƴŎŜ ƛƴ 5¦Y9{Σ ŀǎ ǘƘƛǎ ǿŀǎ ŎƻƴǎƛŘŜǊŜŘ ŀǎ ǇŀǊǘ ƻŦ 
ƴŀǾƛƎŀǝƻƴκǎƘƛǇǇƛƴƎΦ ¢ƘŜ ǊŜŀǎƻƴ ŦƻǊ ŜȄŎƭǳŘƛƴƎ ǎƘƛǇǇƛƴƎ όŎƻǾŜǊƛƴƎ ƴŀǝƻƴŀƭκŎƻŀǎǘŀƭ ƴŀǾƛƎŀǝƻƴΣ 
ƛƴƭŀƴŘ ǿŀǘŜǊǿŀȅǎ ŀƴŘ ƴŀǾŀƭύ ƛǎ ōŜŎŀǳǎŜ ǘƘŜ b!9L ǎƘƛǇǇƛƴƎ ƛƳǇǊƻǾŜƳŜƴǘ ǇǊƻƎǊŀƳƳŜ 
ǳƴŘŜǊǘŀƪŜƴ ǎŜǾŜǊŀƭ ȅŜŀǊǎ ŀƎƻ ƻǿŜŘ ƳǳŎƘ ƘƛƎƘŜǊ ŎƻƴǎǳƳǇǝƻƴ ǘƘŀƴ ƛƴ 5¦Y9{Φ ¢Ƙƛǎ Ƙŀǎ ōŜŜƴ 
ŘƛǎŎǳǎǎŜŘ ǿƛǘƘ ǘƘŜ 5¦Y9{ ǘŜŀƳ ŀƴŘ Ƙŀǎ ōŜŜƴ ŀŎŎŜǇǘŜŘ ŀǎ ŀ ǊŜŀǎƻƴ ŦƻǊ ŘŜǾƛŀǝƴƎ ŦǊƻƳ 5¦Y9{Φ 

оΦ tŜǘǊƻƭŜǳƳπōŀǎŜŘ ǇǊƻŘǳŎǘǎ ǳǎŜŘ ŦƻǊ ƴƻƴπŜƴŜǊƎȅ ŀǇǇƭƛŎŀǝƻƴǎ Ŏŀƴ ōŜ ǊŜŎƻǾŜǊŜŘ ŀǘ ǘƘŜ ŜƴŘ ƻŦ 
ǘƘŜƛǊ ǿƻǊƪƛƴƎ ƭƛŦŜ ŀƴŘ ǳǎŜŘ ŀǎ ŦǳŜƭǎΦ ²ŀǎǘŜ ƭǳōǊƛŎŀƴǘǎΣ ǿŀǎǘŜ ǎƻƭǾŜƴǘǎΣ ǿŀǎǘŜπǇǊƻŘǳŎǘǎ ŦǊƻƳ 
ŎƘŜƳƛŎŀƭǎ ƳŀƴǳŦŀŎǘǳǊŜΣ ŀƴŘ ǿŀǎǘŜ ǇƭŀǎǝŎǎ Ŏŀƴ ŀƭƭ ōŜ ǳǎŜŘ ƛƴ ǘƘƛǎ ǿŀȅΦ 5¦Y9{ ŘƻŜǎ ƴƻǘ ƛƴŎƭǳŘŜ 
ǘƘŜ ǳǎŜ ƻŦ ǘƘŜǎŜ ǇǊƻŘǳŎǘǎ ŦƻǊ ŜƴŜǊƎȅΣ ōǳǘ ŎƻƴǎǳƳǇǝƻƴ ƻŦ ǿŀǎǘŜ ƭǳōǊƛŎŀƴǘǎ ŀƴŘ ǿŀǎǘŜ ƻƛƭǎ ŀǊŜ 
ŜǎǝƳŀǘŜŘ ōȅ ǘƘŜ LƴǾŜƴǘƻǊȅ !ƎŜƴŎȅ ŦƻǊ ƛƴŎƭǳǎƛƻƴ ƛƴ ǘƘŜ b!9LΦ ¢ƘŜ 9¦ 9¢{ κ ¦Y 9¢{ ǇǊŜǎŜƴǘǎ 
Řŀǘŀ ŦƻǊ ŀ ƴǳƳōŜǊ ƻŦ ŎƘŜƳƛŎŀƭ ŀƴŘ ǇŜǘǊƻŎƘŜƳƛŎŀƭ ƳŀƴǳŦŀŎǘǳǊƛƴƎ Ǉƭŀƴǘ ǿƘŜǊŜ ǇǊƻŎŜǎǎ ƻũπ
ƎŀǎŜǎ ǘƘŀǘ ŀǊŜ ŘŜǊƛǾŜŘ ŦǊƻƳ ǇŜǘǊƻƭŜǳƳ ŦŜŜŘǎǘƻŎƪ ƳŀǘŜǊƛŀƭǎ όǇǊƛƳŀǊƛƭȅ ŜǘƘŀƴŜΣ [tD ŀƴŘ 
ƴŀǇƘǘƘŀύ ŀǊŜ ōǳǊƴŜŘ ƛƴ ǘƘŜ Ǉƭŀƴǘ ōƻƛƭŜǊǎΦ ¢ƘŜ ǳǎŜ ƻŦ ǘƘŜǎŜ ƻũπƎŀǎŜǎ ŀǎ ŦǳŜƭǎ ƛǎ ƴƻǘ ǊŜǇƻǊǘŜŘ 
ǿƛǘƘƛƴ 5¦Y9{Σ ǿƘƛƭǎǘ ǘƘŜ ƻǊƛƎƛƴŀƭ ŦŜŜŘǎǘƻŎƪ ǇǊƻǾƛŘŜŘ ǘƻ ǘƘŜ ƛƴǎǘŀƭƭŀǝƻƴǎ ŀǊŜ ǊŜǇƻǊǘŜŘ ŀǎ άƴƻƴπ 
ŜƴŜǊƎȅ ǳǎŜέΦ ¢ƘŜǊŜŦƻǊŜΣ ƛƴ ǘƘŜ ¦Y ƛƴǾŜƴǘƻǊƛŜǎ ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ŀǊŜ ōŀǎŜŘ ƻƴ ǊŜǇƻǊǘŜŘ 9¢{ 
ŀŎǝǾƛǘȅ Řŀǘŀ ŦƻǊ ǘƘŜǎŜ ƛƴǎǘŀƭƭŀǝƻƴǎ όŦƻǊ нллр ƻƴǿŀǊŘǎύΣ ǿƛǘƘ ŜǎǝƳŀǘŜǎ ŦƻǊ нллп ŀƴŘ ŜŀǊƭƛŜǊ 
ōŀǎŜŘ ƻƴ ƻǾŜǊŀƭƭ ƛƴǎǘŀƭƭŀǝƻƴ ǊŜǇƻǊǘŜŘ Řŀǘŀ ǘƻ ǊŜƎǳƭŀǘƻǊǎ όƛŦ ŀǾŀƛƭŀōƭŜύ ŀƴŘ Ǉƭŀƴǘ ŎŀǇŀŎƛǘȅ Řŀǘŀ 
ŦƻǊ ƛƴǎǘŀƴŎŜǎ ǿƘŜǊŜ ǘƘŜǊŜ ŀǊŜ ƴƻ ƻǇŜǊŀǘƻǊπǊŜǇƻǊǘŜŘ ŘŀǘŀΦ 
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пΦ 5¦Y9{ ŘƻŜǎ ƴƻǘ ƛƴŎƭǳŘŜ ŀ Ŧǳƭƭ ǝƳŜ ǎŜǊƛŜǎ ƻŦ ŎƻƴǎǳƳǇǝƻƴ ƻŦ ǇŜǘǊƻƭŜǳƳ ŎƻƪŜ ŀǎ ŀ ŦǳŜƭΦ 5ŀǘŀ ŀǊŜ 
ǇǊƻǾƛŘŜŘ ŦƻǊ ǇŜǘǊƻƭŜǳƳ ŎƻƪŜ ōǳǊƴǘ ōȅ ǳƴŎƭŀǎǎƛŬŜŘ ƛƴŘǳǎǘǊȅ ŦǊƻƳ нллуΦ tǊƛƻǊ ǘƻ ǘƘŀǘΣ ŀƭƭ 
ǇŜǘǊƻƭŜǳƳ ŎƻƪŜ όƻǘƘŜǊ ǘƘŀƴ ǘƘŀǘ ōǳǊƴǘ ƛƴ ǊŜŬƴŜǊƛŜǎύ ƛǎ ǊŜǇƻǊǘŜŘ ƛƴ 5¦Y9{ ŀǎ ōŜƛƴƎ ǳǎŜŘ ŦƻǊ 
ƴƻƴπŜƴŜǊƎȅ ŀǇǇƭƛŎŀǝƻƴǎΦ tŜǘǊƻƭŜǳƳ ŎƻƪŜ ƛǎΣ ƘƻǿŜǾŜǊΣ ƪƴƻǿƴ ǘƻ ƘŀǾŜ ōŜŜƴ ǳǎŜŘ ŀǎ ŀ ŦǳŜƭ ƛƴ 
ŎŜƳŜƴǘ ƪƛƭƴǎ ŀƴŘ ŜƭǎŜǿƘŜǊŜ ƛƴ ƛƴŘǳǎǘǊȅΦ ¢ƘŜǊŜŦƻǊŜΣ ǘƘŜ LƴǾŜƴǘƻǊȅ !ƎŜƴŎȅ ŜǎǝƳŀǘŜǎ ǇŜǘǊƻƭŜǳƳ 
ŎƻƪŜ ǳǎŜ ŀǎ ŦǳŜƭ ƛƴ bCw м!нΦ Lƴ ǘƘŜ ŎŀǎŜ ƻŦ ǇŜǘǊƻƭŜǳƳ ŎƻƪŜΣ ƛǘ ƛǎ ƴƻǘ ŀƭǿŀȅǎ ǇƻǎǎƛōƭŜ ǘƻ ǊŜŎƻƴŎƛƭŜ 
ǘƘŜ b!9L ŜǎǝƳŀǘŜǎ ƻŦ ǘƻǘŀƭ ¦Y ŘŜƳŀƴŘ ŦƻǊ ǇŜǘǊƻƭŜǳƳ ŎƻƪŜ ŀǎ ŀ ŦǳŜƭΣ ǿƛǘƘ ǘƘŜ Řŀǘŀ ƎƛǾŜƴ ƛƴ 
5¦Y9{Σ ǎƛƴŎŜ ǘƘŜ b!9L ǘƻǘŀƭ ŜȄŎŜŜŘǎ ǘƘŜ 5¦Y9{ ŬƎǳǊŜ ƛƴ ǎƻƳŜ ȅŜŀǊǎΦ ¢ƘŜ b!9L ŬƎǳǊŜǎ ŀǊŜ 
ǊŜǘŀƛƴŜŘ ƘƻǿŜǾŜǊΣ ōŜŎŀǳǎŜ ǘƘŜȅ ŀǊŜ ōŀǎŜŘ ƻƴ ƳƻǊŜ ŘŜǘŀƛƭŜŘ Řŀǘŀ ǎƻǳǊŎŜǎ ǘƘŀƴ 5¦Y9{ ŀƴŘ ŀǊŜ 
ƳƻǊŜ ŎƻƴǎŜǊǾŀǝǾŜΦ 

рΦ Lƴ ǘƘŜ ¦Y ŜƴŜǊƎȅ ŎƻƳƳƻŘƛǘȅ ōŀƭŀƴŎŜ ǘŀōƭŜǎ ǇǊŜǎŜƴǘŜŘ ƛƴ 5¦Y9{ нлмпΣ ǘƘŜ 59{b½ ŜƴŜǊƎȅ 
ǎǘŀǝǎǝŎǎ ǘŜŀƳ ǊŜǾƛǎŜŘ ǘƘŜ ŜƴŜǊƎȅ κ ƴƻƴπŜƴŜǊƎȅ ŀƭƭƻŎŀǝƻƴ ŦƻǊ ǎŜǾŜǊŀƭ ǇŜǘǊƻƭŜǳƳπōŀǎŜŘ ŦǳŜƭǎΥ 
ǇǊƻǇŀƴŜΣ ōǳǘŀƴŜΣ ƴŀǇƘǘƘŀΣ Ǝŀǎ ƻƛƭΣ ǇŜǘǊƻƭŜǳƳ ŎƻƪŜΦ ¢ƘŜǎŜ ǊŜǾƛǎƛƻƴǎ ǿŜǊŜ ōŀǎŜŘ ƻƴ ǊŜπŀƴŀƭȅǎƛǎ 
ƻŦ ǘƘŜ ŀǾŀƛƭŀōƭŜ Řŀǘŀ ǊŜǇƻǊǘŜŘ ōȅ ŦǳŜƭ ǎǳǇǇƭƛŜǊǎ ŀƴŘ Iaw/Σ ōǳǘ ǘƘŜ ǊŜǾƛǎƛƻƴǎ ǘƻ 5¦Y9{ ǿŜǊŜ 
ƻƴƭȅ ŀǇǇƭƛŜŘ ŦǊƻƳ нллу ƻƴǿŀǊŘǎΦ ¢ƘŜǊŜŦƻǊŜΣ ƛƴ ƻǊŘŜǊ ǘƻ ŜƴǎǳǊŜ ŀ ŎƻƴǎƛǎǘŜƴǘ ǝƳŜ ǎŜǊƛŜǎ ƻŦ 
ŀŎǝǾƛǘȅ Řŀǘŀ ŀƴŘ ŜƳƛǎǎƛƻƴǎ ƛƴ ǘƘŜ ¦Y ƛƴǾŜƴǘƻǊƛŜǎΣ ǘƘŜ LƴǾŜƴǘƻǊȅ !ƎŜƴŎȅ Ƙŀǎ ŘŜǊƛǾŜŘ όƛƴ 
Ŏƻƴǎǳƭǘŀǝƻƴ ǿƛǘƘ ǘƘŜ 59{b½ ŜƴŜǊƎȅ ǎǘŀǝǎǝŎǎ ǘŜŀƳύ ŀ ǊŜǾƛǎŜŘ ǝƳŜ ǎŜǊƛŜǎ ŦƻǊ ǘƘŜǎŜ 
ŎƻƳƳƻŘƛǝŜǎ ōŀŎƪ ǘƻ мффлΣ ƛΦŜΦ ŘŜǾƛŀǝƴƎ ŦǊƻƳ ǘƘŜ ǇǳōƭƛǎƘŜŘ 5¦Y9{ ŦǳŜƭ ŀŎǝǾƛǘȅ ǘƻǘŀƭǎ ŦƻǊ 
мффлπнллтΦ 

сΦ 9Ƴƛǎǎƛƻƴǎ ŦƻǊ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ƛƴŘǳǎǘǊƛŜǎ ŀƴŘ ŎƻƴǎǘǊǳŎǝƻƴ ŀǊŜ ŘƛǎŀƎƎǊŜƎŀǘŜŘ ōȅ ƛƴŘǳǎǘǊƛŀƭ ǎŜŎǘƻǊ 
ŦƻǊ ǎŜǇŀǊŀǘŜ ǊŜǇƻǊǝƴƎ ǘƻ ŎŀǘŜƎƻǊƛŜǎ м!нŀ ǘƻ м!нƎ ŦƻǊ ŎƻŀƭΣ ŦǳŜƭ ƻƛƭΣ Ǝŀǎ ƻƛƭΣ ƴŀǘǳǊŀƭ Ǝŀǎ ŀƴŘ 
ōƛƻŜƴŜǊƎȅ ŦǳŜƭΦ Cǳƭƭ ŘŜǘŀƛƭǎ ƻŦ ǘƘŜ ƳŜǘƘƻŘǎ ǳǎŜŘ ǘƻ ƎŜƴŜǊŀǘŜ ǘƘŜ ŀŎǝǾƛǘȅ Řŀǘŀ ŀǊŜ ƎƛǾŜƴ ōŜƭƻǿΦ 

3.2.4. Coal 

CǳŜƭ ǳǎŜ ƛƴ bCw ǎŜŎǘƻǊ м!нŦ ƻƴƭȅ ŎƻǾŜǊǎ ǘƘŜ ŎƻƴǎǳƳǇǝƻƴ ƛƴ ŎŜƳŜƴǘ ƪƛƭƴǎ ŀƴŘ ƭƛƳŜ ƪƛƭƴǎΣ ŦƻǊ ǿƘƛŎƘ ǘƘŜ 
LƴǾŜƴǘƻǊȅ !ƎŜƴŎȅ ƳŀƪŜ ŜǎǝƳŀǘŜǎ ōŀǎŜŘ ƻƴ Řŀǘŀ ŦǊƻƳ ǘƘŜ aƛƴŜǊŀƭ tǊƻŘǳŎǘǎ !ǎǎƻŎƛŀǝƻƴ όat!ύ ŀƴŘ 
9¢{Σ ŀǎ ƻǳǘƭƛƴŜŘ ŀōƻǾŜΦ CƻǊ ŦǳŜƭ ǳǎŜ ƛƴ ǘƘŜ ǊŜǎǘ ƻŦ м!нΣ 5¦Y9{ Ŏƻƴǘŀƛƴǎ Řŀǘŀ ƻƴ ǘƘŜ ǳǎŜ ƻŦ Ŏƻŀƭ ōȅ 
ǎǳōǎŜŎǘƻǊ ŦƻǊ ǘƘŜ ǿƘƻƭŜ ƻŦ ǘƘŜ ǇŜǊƛƻŘ мффлπнлноΣ ŀƭǘƘƻǳƎƘ ǘƘŜǊŜ ŀǊŜ ǎƻƳŜ ŎƘŀƴƎŜǎ ǘƻ ǘƘŜ ŦƻǊƳŀǘ ƻŦ 
Řŀǘŀ ƻǾŜǊ ǘƘƛǎ ǝƳŜ ǎŜǊƛŜǎΦ ¢ƘŜ Řŀǘŀ ŦƻǊ ǘƘŜ ǇŜǊƛƻŘ мффтπнллл ƛƴŘƛŎŀǘŜǎ ƭŀǊƎŜ ǎǘŜǇ ŎƘŀƴƎŜǎ ƛƴ ǘƘŜ ǳǎŜ 
ƻŦ Ŏƻŀƭ ōȅ ǎƻƳŜ ǎŜŎǘƻǊǎΣ ƛƴŎƭǳŘƛƴƎ ŀ ǎƘƻǊǜŀƭƭ ƛƴ Ŏƻŀƭ ŀƭƭƻŎŀǘŜŘ ǘƻ ǘƘŜ ƳƛƴŜǊŀƭ ƛƴŘǳǎǘǊȅ ōŜǘǿŜŜƴ мффт 
ŀƴŘ мфффΣ ŎƻƳǇŀǊŜŘ ǿƛǘƘ ǘƘŜ ƛƴŘŜǇŜƴŘŜƴǘ ŜǎǝƳŀǘŜǎ ŦƻǊ ŦǳŜƭǎ ǳǎŜŘ ŦƻǊ ŎŜƳŜƴǘ ŀƴŘ ƭƛƳŜ ǇǊƻŘǳŎǝƻƴΦ 

¢ƘŜ LƴǾŜƴǘƻǊȅ !ƎŜƴŎȅ Ƙŀǎ ǊŜǾƛŜǿŜŘ Řŀǘŀ ƛƴŎƭǳŘƛƴƎ ǘƘŜ ŦǳŜƭ ǳǎŜ ŜǎǝƳŀǘŜǎ ǇǊƻǾƛŘŜŘ ōȅ ǘƘŜ ŎŜƳŜƴǘ 
ƛƴŘǳǎǘǊȅΤ ŎƭƛƴƪŜǊ ǇǊƻŘǳŎǝƻƴ ŘŀǘŀΣ ǎƛǘŜ ŎƭƻǎǳǊŜǎ ŀƴŘ ƴŜǿ ǎƛǘŜ ŎƻƴǎǘǊǳŎǝƻƴΣ ǎƛǘŜ ŎŀǇŀŎƛǘȅΣ ǘƘŜ ŎƘƻƛŎŜǎ ƻŦ 
ŦǳŜƭ ŀǾŀƛƭŀōƭŜ ǘƻ ǘƘŜ ŎŜƳŜƴǘ ƛƴŘǳǎǘǊȅ ŀƴŘ ƛƴǎǘŀƭƭŀǝƻƴ ǇŜǊƳƛǘ ŘƻŎǳƳŜƴǘǎ ƛƴŘƛŎŀǝƴƎ ǘƘŜ ŎƘƻƛŎŜ ƻŦ ŦǳŜƭǎ 
ƛƴ ǘƘŜ ŜŀǊƭȅ ǘƻ ƳƛŘπмффлǎΦ ¢Ƙƛǎ ŜǾƛŘŜƴŎŜ ƛǎ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ŀ ƎǊŀŘǳŀƭƭȅ ŎƘŀƴƎƛƴƎ ŎŜƳŜƴǘ ƛƴŘǳǎǘǊȅ ŀǎ 
ƻǇǇƻǎŜŘ ǘƻ ǘƘŜ ǎǘŜǇ ŎƘŀƴƎŜǎ ǎŜŜƴ ƛƴ ǘƘŜ ǝƳŜ ǎŜǊƛŜǎ ŎƻƳǇƛƭŜŘ ŦǊƻƳ ǘƘŜ 5¦Y9{ Řŀǘŀ ōŜǘǿŜŜƴ мффт ŀƴŘ 
нлллΦ ¢ƘŜǊŜŦƻǊŜΣ ǘƘŜ ƛƴŘŜǇŜƴŘŜƴǘƭȅ ŘŜǊƛǾŜŘ ŜǎǝƳŀǘŜǎ ŦƻǊ Ŏƻŀƭ ǳǎŜŘ ōȅ ǘƘŜ ŎŜƳŜƴǘ ǎŜŎǘƻǊ ŀǊŜ ǳǎŜŘ ƛƴ 
ǇǊŜŦŜǊŜƴŎŜ ǘƻ ǘƘŜ 5¦Y9{ ǝƳŜ ǎŜǊƛŜǎΣ ǿƛǘƘ Ŝǉǳŀƭ ŀƴŘ ƻǇǇƻǎƛǘŜ ŘŜǾƛŀǝƻƴǎ ƳŀŘŜ ŦƻǊ ǘƘŜ ǊŜǎǘ ƻŦ ǘƘŜ м!н 
ǎƻǳǊŎŜǎ ƛƴ ƻǊŘŜǊ ǘƻ Ƴŀƛƴǘŀƛƴ ǘƘŜ ƻǾŜǊŀƭƭ ōŀƭŀƴŎŜ ƻŦ Ŏƻŀƭ ǳǎŜ ǊŜǇƻǊǘŜŘ ƛƴ ǘƘŜ ƛƴŘǳǎǘǊȅ ǎŜŎǘƻǊΦ !ƭǘƘƻǳƎƘ 
ǘƘŜ ƭƛƳŜ ǎŜŎǘƻǊ Ƙŀǎ ƴƻǘ ōŜŜƴ ǊŜǾƛŜǿŜŘ ƛƴ ŘŜǘŀƛƭΣ ǘƘŜǊŜ ǿŜǊŜ ƴƻ Ǉƭŀƴǘ ŎƭƻǎǳǊŜǎ ƻǾŜǊ ǘƘŀǘ ǇŜǊƛƻŘ ŀƴŘ 
ǘƘŜǊŜ ƛǎ ƴƻ ŜǾƛŘŜƴŎŜ ǘƻ ǎǳǇǇƻǊǘ ŀƴȅ ƳŀƧƻǊ ŎƘŀƴƎŜǎ ƛƴ ǘƘŀǘ ƛƴŘǳǎǘǊȅ ŜƛǘƘŜǊΦ Lƴ ǘƘƛǎ ŎŀǎŜ ƛƴŘŜǇŜƴŘŜƴǘƭȅ 
ŘŜǊƛǾŜŘ ŜǎǝƳŀǘŜǎ ŦƻǊ ǘƘŜ ƭƛƳŜ ǎŜŎǘƻǊ ŀǊŜ ŀƎŀƛƴ ǳǎŜŘΦ Lǘ ƛǎ ǇǊƻōŀōƭŜ ǘƘŀǘ ƻǘƘŜǊ ǳǎŜǊǎ ǿƛǘƘƛƴ ǘƘŜ ƳƛƴŜǊŀƭ 
ǇǊƻŘǳŎǘǎ ǎŜŎǘƻǊ ǿƛƭƭ ŀƭǎƻ ōǳǊƴ Ŏƻŀƭ ŜΦƎΦ ŀ ƴǳƳōŜǊ ƻŦ ōǊƛŎƪǿƻǊƪǎΦ ! ŎƻƳǇŀǊƛǎƻƴ ƻŦ ǘƘŜ 5¦Y9{ Řŀǘŀ ŦƻǊ 
мффс ŀƴŘ нллл ŀƴŘ ǘƘŜ ƛƴŘŜǇŜƴŘŜƴǘƭȅ ŘŜǊƛǾŜŘ Řŀǘŀ ŦƻǊ ŎŜƳŜƴǘ ŀƴŘ ƭƛƳŜ ǇǊƻŘǳŎǝƻƴ ǎǳƎƎŜǎǘ ǘƘŀǘ ǘƘŜǎŜ 
ƻǘƘŜǊ ǇǊƻŎŜǎǎŜǎ ǳǎŜŘ ǎǳōǎǘŀƴǝŀƭ ŀƳƻǳƴǘǎ ƻŦ Ŏƻŀƭ ƛƴ ǘƘƻǎŜ ȅŜŀǊǎΦ IƻǿŜǾŜǊΣ ƛƴ ǘƘŜ ŀōǎŜƴŎŜ ƻŦ ŦǳǊǘƘŜǊ 
ŘŀǘŀΣ ǿŜ ƘŀǾŜ ƴƻǘ ŀǧŜƳǇǘŜŘ ǘƻ ƎŜƴŜǊŀǘŜ Ŏƻŀƭ ŎƻƴǎǳƳǇǝƻƴ ŜǎǝƳŀǘŜǎ ŦƻǊ ōǊƛŎƪǿƻǊƪǎ ŀƴŘ ƻǘƘŜǊ ƳƛƴŜǊŀƭ 
ǇǊƻŎŜǎǎŜǎ ŦƻǊ ǘƘŜ ȅŜŀǊǎ мффтπмфффΦ 

Lƴ ǎǳƳƳŀǊȅΣ ŦƻǊ ǘƘŜ ǇŜǊƛƻŘ мффлπмффсΣ ŦǳŜƭ ŎƻƴǎǳƳǇǝƻƴ Řŀǘŀ ǘŀƪŜƴ ŘƛǊŜŎǘƭȅ ŦǊƻƳ 5¦Y9{ ƘŀǾŜ ōŜŜƴ 
ǳǎŜŘ ŦƻǊ ǎŜŎǘƻǊǎ м!нŀ ǘƻ м!нŜ ŀƴŘ м!нƎΦ 5¦Y9{ Řŀǘŀ ŀǊŜ ŀƭǎƻ ǳǎŜŘ ŦǊƻƳ нллл ƻƴǿŀǊŘǎΦ Lƴ ǘƘŜ 
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ƛƴǘŜǊǾŜƴƛƴƎ ȅŜŀǊǎΣ ǘƘŜ 5¦Y9{ ƛƴŘǳǎǘǊȅ ǎŜŎǘƻǊ ǘƻǘŀƭǎ ƻƴƭȅ ƘŀǾŜ ōŜŜƴ ǳǎŜŘΣ ǘƻƎŜǘƘŜǊ ǿƛǘƘ ŬƎǳǊŜǎ ŦƻǊ м!нŦΣ 
ǿƘƛŎƘ ŀǊŜ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǘƘŜ ƛƴŘŜǇŜƴŘŜƴǘ ŎŜƳŜƴǘ ŀƴŘ ƭƛƳŜ ƛƴŘǳǎǘǊȅ ŜƳƛǎǎƛƻƴǎ ŘŀǘŀΦ 9ǎǝƳŀǘŜǎ ŦƻǊ 
м!нō ǘƻ м!нŜΣ ŀƴŘ м!нƎ ŀǊŜ ǘƘŜƴ ŘŜǊƛǾŜŘ ŦǊƻƳ ǘƘŜ ŘƛũŜǊŜƴŎŜ ōŜǘǿŜŜƴ ǘƘŜ 5¦Y9{ ƛƴŘǳǎǘǊȅ ǘƻǘŀƭǎ ŀƴŘ 
ǘƘŜ ƛƴŘŜǇŜƴŘŜƴǘ ŎŜƳŜƴǘ ŀƴŘ ƭƛƳŜ ŘŀǘŀΣ ǿƛǘƘ ǘƘŜ ǎǇƭƛǘ ōŜǘǿŜŜƴ ǘƘŜ ŬǾŜ ƛƴŘǳǎǘǊȅ ǎǳōπǎŜŎǘƻǊǎ ōŜƛƴƎ 
ōŀǎŜŘ ƻƴ ŀ ƭƛƴŜŀǊ ƛƴǘŜǊǇƻƭŀǝƻƴ ōŜǘǿŜŜƴ ǘƘŜ ǎǇƭƛǘǎ ƛƴ мффс ŀƴŘ нлллΦ  

3.2.5. Natural Gas 

!ǎ ǿƛǘƘ ŎƻŀƭΣ ǎŜǇŀǊŀǘŜ ŜǎǝƳŀǘŜǎ ŀǊŜ ƳŀŘŜ ŦƻǊ ŦǳŜƭǎ ǳǎŜŘ ƛƴ ŎŜƳŜƴǘ ŀƴŘ ƭƛƳŜ ƪƛƭƴǎ ŀƴŘ ǘƘƻǎŜ ŜǎǝƳŀǘŜǎ 
ŎƻƴǎǝǘǳǘŜ ǘƘŜ Řŀǘŀ ŦƻǊ м!нŦΦ CǳŜƭ ŎƻƴǎǳƳǇǝƻƴ Řŀǘŀ ŦƻǊ м!нŀ ǘƻ м!нŜ ŀǊŜ ǘŀƪŜƴ ŘƛǊŜŎǘƭȅ ŦǊƻƳ 5¦Y9{Φ 
м!нƎ ǘƘŜƴ ƳŀƪŜǎ ǳǇ ǘƘŜ ǊŜǎǘ ƻŦ ǘƘŜ ƛƴŘǳǎǘǊȅ ǎŜŎǘƻǊ ŀƴŘ ǘƘŜ ŦǳŜƭ ŎƻƴǎǳƳǇǝƻƴ ǘƻǘŀƭ ƛǎ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ 
ǘƘŀǘ ƛƴ 5¦Y9{Φ м!нƎ ƛǎ ŀƭǎƻ ǳǎŜŘ ŀǎ ŀ ōŀƭŀƴŎŜΣ ƛƴ ŎŀǎŜǎ ǿƘŜǊŜ ǿŜ ƘŀǾŜ ŘŜǾƛŀǘŜŘ ŜƭǎŜǿƘŜǊŜ ŦǊƻƳ 5¦Y9{ 
ŀƴŘ ǘƘŜƴ ƴŜŜŘ ǘƻ ƳŀƪŜ ŀŘƧǳǎǘƳŜƴǘǎ ŜƭǎŜǿƘŜǊŜ ƛƴ ƻǊŘŜǊ ǘƻ Ƴŀƛƴǘŀƛƴ ƻǾŜǊŀƭƭ ŎƻƴǎƛǎǘŜƴŎȅ ǿƛǘƘ 5¦Y9{Φ 
CƻǊ ŜȄŀƳǇƭŜΣ ǘƘŜ ƴŀǘǳǊŀƭ Ǝŀǎ ǳǎŜ ŀƭƭƻŎŀǝƻƴ ƛƴ ǘƘŜ ƛƴǾŜƴǘƻǊȅ ƛƴ bCw м!мŎ ŦƻǊ Ǝŀǎ ŎƻƳǇǊŜǎǎƻǊǎ ƛƴ ǘƘŜ 
ŘƻǿƴǎǘǊŜŀƳ Ǝŀǎ ŘƛǎǘǊƛōǳǝƻƴ ƴŜǘǿƻǊƪ ƛǎ ŜǎǝƳŀǘŜŘ ōŀǎŜŘ ƻƴ Řŀǘŀ ǊŜǇƻǊǘŜŘ ōȅ ƻǇŜǊŀǘƻǊǎ ǳƴŘŜǊ ¦Y 9¢{Φ 
¢ƘŜ Řŀǘŀ ŦǊƻƳ ¦Y 9¢{ ŜȄŎŜŜŘǎ ǘƘŜ ŀƭƭƻŎŀǝƻƴ ŦƻǊ ǘƘƛǎ ǎƻǳǊŎŜ ǿƛǘƘƛƴ 5¦Y9{Σ ŀƴŘ ǘƘŜǊŜŦƻǊŜ ǎƻƳŜ ƴŀǘǳǊŀƭ 
Ǝŀǎ ƛǎ ǊŜπŀƭƭƻŎŀǘŜŘ ŦǊƻƳ м!нƎ ǘƻ м!мŎΣ ǊŜǘŀƛƴƛƴƎ ǘƘŜ ƻǾŜǊŀƭƭ ¦Y Ǝŀǎ ŘŜƳŀƴŘ ǘƻǘŀƭΣ ōǳǘ ǊŜŎǝŦȅƛƴƎ ǘƘŜ 
ŜǾƛŘŜƴǘ ǳƴŘŜǊπǊŜǇƻǊǘ όƛƴ 5¦Y9{ύ ŦƻǊ м!мŎΦ 

3.2.6. Fuel Oil 

CǳŜƭ ŎƻƴǎǳƳǇǝƻƴ Řŀǘŀ ŦƻǊ м!нŀ ǘƻ м!нŜ ŀǊŜ ǘŀƪŜƴ ŘƛǊŜŎǘƭȅ ŦǊƻƳ 5¦Y9{Φ м!нƎ ƳŀƪŜǎ ǳǇ ǘƘŜ ǊŜǎǘ ƻŦ ǘƘŜ 
ƛƴŘǳǎǘǊȅ ǎŜŎǘƻǊ ŀƊŜǊ ǊŜπŀƭƭƻŎŀǝƻƴǎ ǘƻ м!мŀ όǎŜŜ {ŜŎǝƻƴ оΦмΦоύΣ ŀƴŘ ǘƘŜ ¦Y ŘŜƳŀƴŘ ŬƎǳǊŜ ŦƻǊ ŦǳŜƭ ƻƛƭ 
ƛƴ ǘƘŜ b!9L ƛǎ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǘƘŀǘ ƛƴ 5¦Y9{Σ ƻǘƘŜǊ ǘƘŀƴ ŦƻǊ ǘƘŜ ǎƘƛǇǇƛƴƎ ǎŜŎǘƻǊ όǎŜŜ ǎŜŎǝƻƴ оΦоΦпύΦ 

3.2.7. Gas Oil 

Dŀǎ ƻƛƭ ƛǎ ǳǎŜŘ ƛƴ ōƻǘƘ ƻũπǊƻŀŘ ǘǊŀƴǎǇƻǊǘ ŀƴŘ ƳŀŎƘƛƴŜǊȅ ŘƛŜǎŜƭ ŜƴƎƛƴŜǎΣ ŀƴŘ ŀǎ ŀ ŦǳŜƭ ŦƻǊ ǎǘŀǝƻƴŀǊȅ 
ŎƻƳōǳǎǝƻƴΦ 5¦Y9{ ǇǊƻǾƛŘŜǎ ŀ ōǊŜŀƪŘƻǿƴ ƻŦ Ǝŀǎ ƻƛƭ ŎƻƴǎǳƳǇǝƻƴ ƛƴ ŘƛũŜǊŜƴǘ ƛƴŘǳǎǘǊȅ ŀƴŘ ƻǘƘŜǊ 
ǎŜŎǘƻǊǎ ōǳǘ ŘƻŜǎ ƴƻǘ ŘƛǎǝƴƎǳƛǎƘ ōŜǘǿŜŜƴ ǳǎŜ ƻŦ ǘƘŜ ŦǳŜƭ ŦƻǊ ǎǘŀǝƻƴŀǊȅ ŎƻƳōǳǎǝƻƴ ŀƴŘ ƻũπǊƻŀŘ 
ƳŀŎƘƛƴŜǊȅΣ ŀ ŘƛǎǝƴŎǝƻƴ ǿƘƛŎƘ ƛǎ ƴŜŎŜǎǎŀǊȅ ŦƻǊ ǘƘŜ ƛƴǾŜƴǘƻǊȅΦ 

¢ƘŜ ƛƴŘŜǇŜƴŘŜƴǘ ŜǎǝƳŀǘŜǎ ƻŦ ƛƴŘǳǎǘǊƛŀƭ Ǝŀǎ ƻƛƭ ǳǎŜ ǘƘŀǘ ŀǊŜ ƳŀŘŜ ōȅ ǘƘŜ LƴǾŜƴǘƻǊȅ !ƎŜƴŎȅ ŀǊŜ 
ŘƛǎŀƎƎǊŜƎŀǘŜŘ ŀŎǊƻǎǎ м!нō ǘƻ м!нŜ ŀƴŘ м!нƎ ǳǎƛƴƎ ŘŜǘŀƛƭŜŘ ǎŜŎǘƻǊπƭŜǾŜƭ Řŀǘŀ ŦǊƻƳ 5¦Y9{Φ 

3.2.8. Biomass 

5ŀǘŀ ŦƻǊ ōƛƻƳŀǎǎ ŀǊŜ ǘŀƪŜƴ ŦǊƻƳ 5¦Y9{Φ ¢ƘŜȅ ǿŜǊŜ ŦƻǊƳŜǊƭȅ ŀƎƎǊŜƎŀǘŜŘ ƛƴǘƻ ŎŀǘŜƎƻǊȅ м!нƎǾƛƛƛΣ 
ƘƻǿŜǾŜǊΣ ŀǎ ƳƻǊŜ ǊŜǎƻƭǾŜŘ Řŀǘŀ Ƙŀǎ ōŜŎƻƳŜ ŀǾŀƛƭŀōƭŜ ǘƘǊƻǳƎƘ ǘƘŜ ŜƴŜǊƎȅ ǎǘŀǝǎǝŎǎΣ ǘƘŜ b!9L ƛǎ ƴƻǿ 
ŀōƭŜ ǘƻ ǊŜƅŜŎǘ ǘƘŜ ŀƭƭƻŎŀǝƻƴ ǘƻ ŜŀŎƘ ƻŦ ǘƘŜ ŎŀǘŜƎƻǊƛŜǎ ǿƛǘƘƛƴ м!нΦ ¢ƘŜ b!9L Ƙŀǎ ŀƭǎƻ ōŜŜƴ ǳǇŘŀǘŜŘ ǘƻ 
ǎŜǇŀǊŀǘŜƭȅ ǊŜǇƻǊǘ Ǉƭŀƴǘ ōƛƻƳŀǎǎ ŀƴŘ ŀƴƛƳŀƭ ōƛƻƳŀǎǎ ǘƻ ŀƭƛƎƴ ǿƛǘƘ 5¦Y9{ ǊŜǇƻǊǝƴƎΦ tƭŀƴǘ ōƛƻƳŀǎǎ 
ƛƴŎƭǳŘŜǎ ǎǘǊŀǿΣ ǎƘƻǊǘ Ǌƻǘŀǝƻƴ ŎƻǇǇƛŎŜ ό{w/ύΣ ŀƴŘ ƻǘƘŜǊ Ǉƭŀƴǘ ōŀǎŜŘ ōƛƻƳŀǎǎΦ !ƴƛƳŀƭ ōƛƻƳŀǎǎ ƛƴŎƭǳŘŜǎ 
ǇƻǳƭǘǊȅ ƭƛǧŜǊ ŀƴŘ ƳŜŀǘ ŀƴŘ ōƻƴŜΦ 5¦Y9{ ŀƭǎƻ Ŏƻƴǘŀƛƴǎ ŀ ŎŀǘŜƎƻǊȅ ŦƻǊ ǿŀǎǘŜ ǿƻƻŘ ŀƴŘ ǘƘŜ b!9L Ƙŀǎ 
ōŜŜƴ ǳǇŘŀǘŜŘ ŦƻǊ ǘƘƛǎ ȅŜŀǊ ǘƻ ŘƛǎŀƎƎǊŜƎŀǘŜ ƛƴŘǳǎǘǊƛŀƭ ǿƻƻŘ ǳǎŜ ƛƴ ŎŀǘŜƎƻǊƛŜǎ м!нŀ ς ƎΣ ǘƻ ǊŜƅŜŎǘ ǘƘŜ 
ŀǾŀƛƭŀōƭŜ Řŀǘŀ ƛƴ 5¦Y9{Φ  

!ŘƧǳǎǘƳŜƴǘǎ ǘƻ ǘƘŜ 5¦Y9{ ŦǳŜƭ ŀƭƭƻŎŀǝƻƴ ŀǊŜ ƳŀŘŜ ǘƻ ŀŎŎƻǳƴǘ ŦƻǊ ŘƛũŜǊŜƴŎŜǎ ōŜǘǿŜŜƴ ǘƘŜ ōƻǧƻƳ ǳǇ 
ŦǳŜƭ ǳǎŜ ŦǊƻƳ ƻǇŜǊŀǘƻǊǎ ŀƴŘ 5¦Y9{ ŦƻǊ ŜƭŜŎǘǊƛŎƛǘȅ ƎŜƴŜǊŀǝƻƴΣ ōŀƭŀƴŎƛƴƎ ǿƛǘƘ ǳƴŎƭŀǎǎƛŬŜŘ ƛƴŘǳǎǘǊȅ 
ǿƘŜǊŜ ƴŜŎŜǎǎŀǊȅΦ ¢Ƙƛǎ ǊŜŎƻƴŎƛƭƛŀǝƻƴ ƛǎ ŎŀǊǊƛŜŘ ƻǳǘ ƻƴ ŀ ŦǳŜƭ ǎǇŜŎƛŬŎ ōŀǎƛǎΣ ǊŜǇƭŀŎƛƴƎ ǘƘŜ ǇǊŜǾƛƻǳǎ 
ƳŜǘƘƻŘƻƭƻƎȅ ǿƘƛŎƘ ǳǎŜŘ ŀ ŎƻƳōƛƴŜŘ ōƛƻƳŀǎǎ ŎŀǘŜƎƻǊȅΦ 

3.2.9. Methodology for Cement and Lime Kilns 

¢ƘŜ ¦Y ƘŀŘ мл ǎƛǘŜǎ ǇǊƻŘǳŎƛƴƎ ŎŜƳŜƴǘ ŎƭƛƴƪŜǊ ŘǳǊƛƴƎ нлноΦ ¢ƘŜ Ƴŀƛƴ ŦǳŜƭǎ ǳǎŜŘ ŀǊŜ Ŏƻŀƭ ŀƴŘ ǇŜǘǊƻƭŜǳƳ 
ŎƻƪŜΣ ǘƻƎŜǘƘŜǊ ǿƛǘƘ ŀ ǿƛŘŜ ǊŀƴƎŜ ƻŦ ǿŀǎǘŜπŘŜǊƛǾŜŘ ŦǳŜƭǎΦ IƻǿŜǾŜǊΣ ǳǎŜ ƻŦ ǇŜǘǊƻƭŜǳƳ ŎƻƪŜ ƛǎ ŘŜŎƭƛƴƛƴƎ 
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ŀƴŘ ǳǎŜ ƻŦ ǿŀǎǘŜπŘŜǊƛǾŜŘ ŦǳŜƭǎ ƛǎ ƛƴŎǊŜŀǎƛƴƎΦ hƴŜ ƻŦ ǘƘŜǎŜ ǎƛǘŜǎ ǇǊƻŘǳŎŜǎ ōƻǘƘ ŎŜƳŜƴǘ ŀƴŘ ƭƛƳŜΣ ŀƴŘ 
ǎƛƴŎŜ ǇǊƻŎŜǎǎ ŜƳƛǎǎƛƻƴǎ ŀǊŜ ƴƻǘ ŀǾŀƛƭŀōƭŜ ǎŜǇŀǊŀǘŜƭȅ ŦƻǊ ǘƘŜ ǘǿƻ ǇŀǊǘǎ ƻŦ ǘƘŀǘ ƛƴǎǘŀƭƭŀǝƻƴΣ ŀƭƭ ŜƳƛǎǎƛƻƴǎ 
ŀǊŜ ǊŜǇƻǊǘŜŘ ŀǎ ōŜƛƴƎ ŦǊƻƳ ŎŜƳŜƴǘ ǇǊƻŘǳŎǝƻƴΦ [ƛƳŜ ǿŀǎ ǇǊƻŘǳŎŜŘ ŀǘ мм ƻǘƘŜǊ ¦Y ǎƛǘŜǎ ŘǳǊƛƴƎ нлноΣ 
ƘƻǿŜǾŜǊ ƻƴŜ ǎƛǘŜ ǇǊƻŘǳŎŜǎ ƭƛƳŜ ŦƻǊ ǳǎŜ ƻƴπǎƛǘŜ ƛƴ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜ ƻŦ ǎƻŘŀ ŀǎƘ Ǿƛŀ ǘƘŜ {ƻƭǾŀȅ ǇǊƻŎŜǎǎΣ 
ǎƻ ŜƳƛǎǎƛƻƴǎ ŦƻǊ ǘƘŀǘ ǎƛǘŜ ŀǊŜ ǊŜǇƻǊǘŜŘ ǳƴŘŜǊ н.тΦ CƻǳǊ ƻŦ ǘƘŜ ǊŜƳŀƛƴƛƴƎ ǎƛǘŜǎ ǇǊƻŘǳŎŜ ƭƛƳŜ ŦƻǊ ǳǎŜ ƻƴπ
ǎƛǘŜ ƛƴ ǎǳƎŀǊ ƳŀƴǳŦŀŎǘǳǊƛƴƎΣ ŀƴŘ ƻƴŜ ƻǘƘŜǊ ǎƛǘŜ ǇǊƻŘǳŎŜǎ ŘƻƭƻƳƛǝŎ ƭƛƳŜǎΦ ¦Y ƭƛƳŜ ƪƛƭƴǎ ǳǎŜ ŜƛǘƘŜǊ 
ƴŀǘǳǊŀƭ ƎŀǎΣ ŀƴǘƘǊŀŎƛǘŜ ƻǊ Ŏƻŀƭ ŀǎ ǘƘŜ Ƴŀƛƴ ŦǳŜƭΦ 

!ƭƭ ŎŜƳŜƴǘ ŀƴŘ ƭƛƳŜ ƪƛƭƴǎ ŀǊŜ ǊŜǉǳƛǊŜŘ ǘƻ ǊŜǇƻǊǘ ŜƳƛǎǎƛƻƴǎ ƛƴ ǘƘŜ tLΣ ²9LΣ {twLΣ ƻǊ bLtLΣ ƘŜƴŎŜ ŜƳƛǎǎƛƻƴ 
ŜǎǝƳŀǘŜǎ ŦƻǊ ǘƘŜ ǎŜŎǘƻǊ Ŏŀƴ ōŜ ōŀǎŜŘ ƻƴ ǘƘŜ ŜƳƛǎǎƛƻƴ Řŀǘŀ ǊŜǇƻǊǘŜŘ ŦƻǊ ǘƘŜ ǎƛǘŜǎΥ 

¦Y 9Ƴƛǎǎƛƻƴ Ґ S wŜǇƻǊǘŜŘ {ƛǘŜ 9Ƴƛǎǎƛƻƴǎ 

¢ƘŜǊŜ ŀǊŜ ƛƴǎǘŀƴŎŜǎ ƻŦ ǎƛǘŜǎ ƴƻǘ ǊŜǇƻǊǝƴƎ ŜƳƛǎǎƛƻƴǎ ƻŦ ǎƻƳŜ ǇƻƭƭǳǘŀƴǘǎΣ ŜƛǘƘŜǊ ǿƘŜǊŜ ŜƳƛǎǎƛƻƴǎ ŀǊŜ 
ōŜƭƻǿ ǘƘŜ ǊŜǇƻǊǝƴƎ ǘƘǊŜǎƘƻƭŘΣ ƻǊ ōŜŎŀǳǎŜ ŀ ǎƛǘŜ ŎƭƻǎŜŘ Řƻǿƴ ǇŀǊǘǿŀȅ ǘƘǊƻǳƎƘ ŀ ȅŜŀǊ ŀƴŘ ǘƘŜǊŜŦƻǊŜ 
ŘƛŘ ƴƻǘ ǎǳōƳƛǘ ŀƴ ŜƳƛǎǎƛƻƴǎ ǊŜǇƻǊǘΦ IƻǿŜǾŜǊΣ ƎƻƻŘ Řŀǘŀ ŀǊŜ ƎŜƴŜǊŀƭƭȅ ŀǾŀƛƭŀōƭŜ ƻƴ ǘƘŜ ŎŀǇŀŎƛǘȅ ƻŦ ŜŀŎƘ 
ƛƴŘƛǾƛŘǳŀƭ ǇƭŀƴǘΣ ǎƻ ƛǘ ƛǎ ǇƻǎǎƛōƭŜ ǘƻ ŜȄǘǊŀǇƻƭŀǘŜ ǘƘŜ ŜƳƛǎǎƛƻƴǎ Řŀǘŀ ǘƻ ŎƻǾŜǊ ƴƻƴπǊŜǇƻǊǝƴƎ ǎƛǘŜǎΦ ¢Ƙƛǎ 
ŜȄǘǊŀǇƻƭŀǝƻƴ ƻŦ Řŀǘŀ ŘƻŜǎ ƴƻǘ ŀŘŘ ǎǳōǎǘŀƴǝŀƭƭȅ ǘƻ ŜƳƛǎǎƛƻƴ ǘƻǘŀƭǎΦ 

9ŀŎƘ ¦Y ŎŜƳŜƴǘ ǿƻǊƪǎ ǘȅǇƛŎŀƭƭȅ ōǳǊƴǎ ŀ ǿƛŘŜ ǊŀƴƎŜ ƻŦ ŦǳŜƭǎΣ ǿƛǘƘ Ǉƻƭƭǳǘŀƴǘ ŜƳƛǎǎƛƻƴǎ ŘŜǊƛǾŜŘ ŦǊƻƳ 
ŜŀŎƘ ƻŦ ǘƘŜ ŦǳŜƭǎ ŀƴŘ ǇǊƻŎŜǎǎ ŜƳƛǎǎƛƻƴ ǎƻǳǊŎŜǎ ŀƭǎƻΦ Lǘ ǿƻǳƭŘ ōŜ ƛƳǇǊŀŎǝŎŀƭ ǘƻ ŀƭƭƻŎŀǘŜ ŜƳƛǎǎƛƻƴǎ ǘƻ 
ŜŀŎƘ ƻŦ ǘƘŜǎŜ ƴǳƳŜǊƻǳǎ ǎƻǳǊŎŜǎΤ ǘƘŜǊŜŦƻǊŜΣ ŀƭƭ ŜƳƛǎǎƛƻƴǎ ŀǊŜ ǊŜǇƻǊǘŜŘ ǳǎƛƴƎ ŀ ǎƛƴƎƭŜΣ ƴƻƴπŦǳŜƭ ǎǇŜŎƛŬŎ 
ǎƻǳǊŎŜ ŎŀǘŜƎƻǊȅΦ !ƭƭ ƭƛƳŜ ƪƛƭƴǎ ōǳǊƴ ŜƛǘƘŜǊ ŀ ǎƛƴƎƭŜ ŦǳŜƭ ǎǳŎƘ ŀǎ ƴŀǘǳǊŀƭ Ǝŀǎ ƻǊΣ ƛƴ ŀ ŦŜǿ ŎŀǎŜǎΣ ōǳǊƴ ŀ 
ǊŀƴƎŜ ƻŦ ŦǳŜƭǎ όǎƛƳƛƭŀǊ ǘƻ ŎŜƳŜƴǘ ƪƛƭƴǎύΣ ǎƻ ǊŜǇƻǊǘŜŘ ŜƳƛǎǎƛƻƴǎ ƻŦ /h ŀƴŘ bh· ŀǊŜ ŀƭƭƻŎŀǘŜŘ ǘƻ ŀ ǎƛƴƎƭŜ 
ǎƻǳǊŎŜπŎŀǘŜƎƻǊȅ ŦƻǊ ŜŀŎƘ ŦŀŎƛƭƛǘȅΣ ōŀǎŜŘ ƻƴ ǘƘŜ Ƴŀƛƴ ŦǳŜƭ ōǳǊƴǘ ŀǘ ŜŀŎƘ ǎƛǘŜΦ bƻǘŜ ǘƘŀǘ ƛƴ ǘƘŜ ŎŀǎŜ ƻŦ 
Ŏƻŀƭ ǘƘƛǎ ƭŜŀŘǎ ǘƻ ǉǳƛǘŜ ǾŀǊƛŀōƭŜ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎΣ ŘǳŜ ǘƻ ǘƘŜ ŦŀŎǘ ǘƘŀǘ ǎƻƳŜ ƻŦ ǘƘŜ ƪƛƭƴǎ ǘƘŀǘ ōǳǊƴ Ŏƻŀƭ 
ŀƭǎƻ ōǳǊƴ ǾŀǊȅƛƴƎ ŀƳƻǳƴǘǎ ƻŦ ƻǘƘŜǊ ŦǳŜƭǎΦ !ǎ ŀ ǊŜǎǳƭǘΣ ǘƘŜ ǘǊŜƴŘǎ ƛƴ ŜƳƛǎǎƛƻƴǎ Řƻ ƴƻǘ ŀƭǿŀȅǎ ƳƛǊǊƻǊ ǘƘŜ 
ǘǊŜƴŘǎ ƛƴ Ŏƻŀƭ ōǳǊƴǘΦ taмл ƛǎ ŀƭǎƻ ŜƳƛǧŜŘ ŦǊƻƳ ǇǊƻŎŜǎǎ ǎƻǳǊŎŜǎ ŀǘ ƭƛƳŜ ƪƛƭƴǎΣ ŀǎ ǿŜƭƭ ŀǎ ŦǊƻƳ ŦǳŜƭ 
ŎƻƳōǳǎǝƻƴΣ ǎƻ ǘƘƛǎ Ǉƻƭƭǳǘŀƴǘ ƛǎ ǊŜǇƻǊǘŜŘ ǳǎƛƴƎ ŀ ƴƻƴπŦǳŜƭ ǎǇŜŎƛŬŎ ǎƻǳǊŎŜ ŎŀǘŜƎƻǊȅΦ 

3.2.10. Methodology for Blast Furnaces 

9Ƴƛǎǎƛƻƴǎ Řŀǘŀ ŦƻǊ ǘƘŜ ǇŜǊƛƻŘ нлллπнлно ŀǊŜ ǎǳǇǇƭƛŜŘ ōȅ ǘƘŜ ǇǊƻŎŜǎǎ ƻǇŜǊŀǘƻǊǎ ό¢ŀǘŀ {ǘŜŜƭΣ нлнпΤ 
.ǊƛǝǎƘ {ǘŜŜƭΣ нлнпύΦ Lƴ ǘƘŜ ŎŀǎŜ ƻŦ bh·Σ ŜƳƛǎǎƛƻƴǎ ŀǊŜ ŀƭƭƻŎŀǘŜŘ ǘƻ ǘƘŜ ΨƘƻǘ ǎǘƻǾŜǎΩ ǿƘƛŎƘ ōǳǊƴ ōƭŀǎǘ 
ŦǳǊƴŀŎŜ ƎŀǎΣ ŎƻƪŜ ƻǾŜƴ ƎŀǎΣ ŀƴŘ ƴŀǘǳǊŀƭ Ǝŀǎ ǘƻ ƘŜŀǘ ǘƘŜ ōƭŀǎǘ ŀƛǊΣ ŀƴŘ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŎŀƭŎǳƭŀǘŜŘ ǳǎƛƴƎ 
Ǝŀǎ ŎƻƴǎǳƳǇǝƻƴ Řŀǘŀ ƎƛǾŜƴ ƛƴ 5¦Y9{Φ ¢ƘŜ ǎŀƳŜ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊ ƛǎ ŀǎǎǳƳŜŘ ǘƻ ōŜ ŀǇǇƭƛŎŀōƭŜ ŦƻǊ ŜŀŎƘ 
ǘȅǇŜ ƻŦ ƎŀǎΦ CƻǊ ƻǘƘŜǊ ǇƻƭƭǳǘŀƴǘǎΣ ǊŜǇƻǊǘŜŘ ŜƳƛǎǎƛƻƴǎ ŀǊŜ ŀƭƭƻŎŀǘŜŘ ǘƻ ŀ ƴƻƴπŦǳŜƭ ǎǇŜŎƛŬŎ ǎƻǳǊŎŜ 
ŎŀǘŜƎƻǊȅ ǿƘƛŎƘ ƛǎ ǊŜǇƻǊǘŜŘ ǳƴŘŜǊ bCw ŎŀǘŜƎƻǊȅ н/мΦ 

CƻǊ ǘƘŜ ǇŜǊƛƻŘ мффуπмфффΣ ŜƳƛǎǎƛƻƴǎ Řŀǘŀ ŀǊŜ ŀǾŀƛƭŀōƭŜ ŦǊƻƳ ǘƘŜ tLΤ ƘƻǿŜǾŜǊΣ ǘƘŜȅ Řƻ ƴƻǘ ŘƛǎǝƴƎǳƛǎƘ 
ōŜǘǿŜŜƴ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘŜ ǾŀǊƛƻǳǎ ǎƻǳǊŎŜǎ ƻƴ ŜŀŎƘ ǎǘŜŜƭƳŀƪƛƴƎ ǎƛǘŜ όŎƻƳōǳǎǝƻƴ ǇƭŀƴǘΣ ōƭŀǎǘ 
ŦǳǊƴŀŎŜǎΣ ǎƛƴǘŜǊ Ǉƭŀƴǘ ŜǘŎΦύΦ ¢ƘŜǊŜŦƻǊŜΣ ǘƘŜ ŘŜǘŀƛƭŜŘ ŜƳƛǎǎƛƻƴ ōǊŜŀƪŘƻǿƴ ŦƻǊ нлллΣ ǎǳǇǇƭƛŜŘ ōȅ ǘƘŜ 
ǇǊƻŎŜǎǎ ƻǇŜǊŀǘƻǊΣ Ƙŀǎ ōŜŜƴ ǳǎŜŘ ǘƻ ƎŜƴŜǊŀǘŜ ǎƻǳǊŎŜπǎǇŜŎƛŬŎ ŜƳƛǎǎƛƻƴǎ Řŀǘŀ ŦƻǊ мффу ŀƴŘ мфффΣ ǿƘƛŎƘ 
ŀǊŜ ǘƘŜƴ ŀƭƭƻŎŀǘŜŘ ǘƻ ŦǳŜƭǎ ŀǎ ƴƻǊƳŀƭΦ 

9Ƴƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŎŀƭŎǳƭŀǘŜŘ ŦǊƻƳ ǘƘŜ мффу ŜƳƛǎǎƛƻƴǎ Řŀǘŀ ŀǊŜ ŀƭǎƻ ǳǎŜŘ ŦƻǊ ǘƘŜ ŜŀǊƭƛŜǊ ǇŀǊǘ ƻŦ ǘƘŜ ǝƳŜ 
ǎŜǊƛŜǎΣ ŘŜǎǇƛǘŜ ǘƘŜ tƻƭƭǳǝƻƴ LƴǾŜƴǘƻǊȅ ŎƻƴǘŀƛƴƛƴƎ ǎƻƳŜ ŜƳƛǎǎƛƻƴǎ Řŀǘŀ ŦƻǊ ǎƻƳŜ ǇǊŜ мффу ȅŜŀǊǎΦ ¢ƘŜ 
мффу ŦŀŎǘƻǊǎ ŀǊŜ ǳǎŜŘ ƛƴ ǇǊŜŦŜǊŜƴŎŜ ōŜŎŀǳǎŜ ƻŦ ǘƘŜ ƭƛƳƛǘŜŘ ƴǳƳōŜǊ ƻŦ Ǉƻƭƭǳǘŀƴǘǎ ǿƘƛŎƘ ŀǊŜ ǊŜǇƻǊǘŜŘ 
ƛƴ ŜŀǊƭƛŜǊ ȅŜŀǊǎΣ ŀƴŘ ōŜŎŀǳǎŜ ǎƻƳŜ ƻŦ ǘƘŜ ŜƳƛǎǎƛƻƴǎ ǘƘŀǘ ŀǊŜ ǊŜǇƻǊǘŜŘ ǇǊƛƻǊ ǘƻ мффу ŀǊŜ ǾŜǊȅ ƳǳŎƘ 
ƭƻǿŜǊ ǘƘŀƴ ǘƘŜ ŜƳƛǎǎƛƻƴǎ ǊŜǇƻǊǘŜŘ ƛƴ ǎǳōǎŜǉǳŜƴǘ ȅŜŀǊǎΦ ¢ƘŜ LƴǾŜƴǘƻǊȅ !ƎŜƴŎȅ ƛǎ ƴƻǘ ŀǿŀǊŜ ƻŦ ŀƴȅ 
ƻǘƘŜǊ ŜǾƛŘŜƴŎŜ ǘƻ ǎǳƎƎŜǎǘ ǘƘŀǘ ŜƳƛǎǎƛƻƴǎ ƛƴ ŜŀǊƭƛŜǊ ȅŜŀǊǎ ǿƻǳƭŘ ōŜ Ǿŀǎǘƭȅ ƭƻǿŜǊ ǘƘŀƴ ŦǊƻƳ мффу 
ƻƴǿŀǊŘǎ όŜΦƎΦ ǎǘŜŜƭ ǇǊƻŘǳŎǝƻƴ ŀƴŘ ŦǳŜƭ ŎƻƴǎǳƳǇǝƻƴ ǿŜǊŜ ƘƛƎƘŜǊ ƛƴ ǘƘŜ ŜŀǊƭƛŜǊ ȅŜŀǊǎύΦ ¢ƘŜǊŜŦƻǊŜΣ ǘƘŜ 
ŜƳƛǎǎƛƻƴǎ Řŀǘŀ ŦǊƻƳ ǘƘŜ ŜŀǊƭƛŜǊ ȅŜŀǊǎ ƻŦ ǘƘŜ ǝƳŜ ǎŜǊƛŜǎ ƘŀǾŜ ōŜŜƴ ŘƛǎǊŜƎŀǊŘŜŘΣ ŀƴŘ ŀ ŎƻƴǎŜǊǾŀǝǾŜ 
ŀǇǇǊƻŀŎƘ ǘƻ ŜǎǝƳŀǝƴƎ ŜƳƛǎǎƛƻƴǎ όƛΦŜΦ ǳǎƛƴƎ ŦŀŎǘƻǊǎ ŘŜǊƛǾŜŘ ŦǊƻƳ мффу ƻƴǿŀǊŘǎύ Ƙŀǎ ōŜŜƴ ŀŘƻǇǘŜŘΦ 
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3.2.11. Methodology for Disaggregating Fuel Use in Industrial-Scale Combustion Plant 

!ǎ ǇǊŜǾƛƻǳǎƭȅ ŘŜǎŎǊƛōŜŘΣ ŎƻƴǎǳƳǇǝƻƴ ƻŦ ŦǳŜƭǎ ǎǳŎƘ ŀǎ ŎƻŀƭΣ ŦǳŜƭ ƻƛƭΣ Ǝŀǎ ƻƛƭΣ [tDΣ ōƭŀǎǘ ŦǳǊƴŀŎŜ ƎŀǎΣ ŎƻƪŜ 
ƻǾŜƴ ƎŀǎΣ ŀƴŘ ƴŀǘǳǊŀƭ Ǝŀǎ ƛǎ ŜǎǝƳŀǘŜŘ ǎŜǇŀǊŀǘŜƭȅ ŦƻǊ м!нŀ ǘƘǊƻǳƎƘ ǘƻ м!нƎΣ ǿƘŜǊŜŀǎ ŦƻǊ ƻǘƘŜǊ ŦǳŜƭǎ 
ǎǳŎƘ ŀǎ ŎƻƪŜ ƻǾŜƴ ƎŀǎΣ [tDΣ ŀƴŘ ōǳǊƴƛƴƎ ƻƛƭΣ ŀƭƭ ƛƴŘǳǎǘǊƛŀƭ ŦǳŜƭ ǳǎŜ ƛǎ ǊŜǇƻǊǘŜŘ ƛƴ м!нƎΦ CƻǊ Ƴƻǎǘ 
ǇƻƭƭǳǘŀƴǘǎΣ ǘƘŜ b!9L ǘƘŜƴ ǊŜƭƛŜǎ ƻƴ ¢ƛŜǊ м ƻǊ ¢ƛŜǊ н ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŀǇǇƭƛŜŘ ǘƻ ǘƘŜ ǾŀǊƛƻǳǎ ǎǳōπŘƛǾƛǎƛƻƴǎ 
ƻŦ м!н ǘƻ ŜǎǝƳŀǘŜ ŜƳƛǎǎƛƻƴǎΦ ²ƘŜǊŜ ¢ƛŜǊ м ŦŀŎǘƻǊǎ ŀǊŜ ǳǎŜŘ όƳŀƛƴƭȅ ŦƻǊ ƳŜǘŀƭǎ ŀƴŘ ƘŀƭƛŘŜǎύΣ ǘƘŜ 
ƳŜǘƘƻŘƻƭƻƎȅ Ŏŀƴƴƻǘ ŀŎŎƻǳƴǘ ŦƻǊ ŘƛũŜǊŜƴŎŜǎ ƛƴ ǘŜŎƘƴƻƭƻƎƛŜǎ ƻǊ ƭŜǾŜƭǎ ƻŦ ŀōŀǘŜƳŜƴǘ ǿƛǘƘƛƴ ǎŜŎǘƻǊǎ ƻǊ 
ōŜǘǿŜŜƴ ǎŜŎǘƻǊǎΦ ¢Ƙƛǎ ƛǎ ƴƻǘ ǘƘŜ ŎŀǎŜ ŦƻǊ ǘƘŜ ǊŜƳŀƛƴƛƴƎ Ǉƻƭƭǳǘŀƴǘǎ ǿƘŜǊŜ ¢ƛŜǊ н ŦŀŎǘƻǊǎ ŀǊŜ ǳǎŜŘ ŀƴŘ 
ŘŜǘŀƛƭǎ ƻŦ ǘƘŜ ƳŜǘƘƻŘƻƭƻƎȅ ŦƻǊ ǘƘŜǎŜ Ǉƻƭƭǳǘŀƴǘǎ Ŧƻƭƭƻǿǎ ƛƴ ǘƘƛǎ ŀƴŘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎŜŎǝƻƴΦ  

CǊƻƳ ǘƘŜ нлнм ǎǳōƳƛǎǎƛƻƴ ƻƴǿŀǊŘǎΣ ǘƘŜ LƴǾŜƴǘƻǊȅ !ƎŜƴŎȅ Ƙŀǎ ǳǎŜŘ ŀ ƳƻǊŜ ŎƻƳǇƭŜȄ ƳŜǘƘƻŘƻƭƻƎȅ ǘƻ 
ŜǎǝƳŀǘŜ ŜƳƛǎǎƛƻƴǎ ƻŦ bh· ŀƴŘ taмл ŦǊƻƳ ƛƴŘǳǎǘǊƛŀƭπǎŎŀƭŜ ŎƻƳōǳǎǝƻƴΦ CƻǊ ǘƘŜ нлнр ǎǳōƳƛǎǎƛƻƴ ǘƘƛǎ 
ƳƻǊŜ ŎƻƳǇƭŜȄ ƳŜǘƘƻŘ ƛǎ ŜȄǘŜƴŘŜŘ ǘƻ /hΣ ba±h/ǎΣ taнΦрΣ .ƭŀŎƪ /ŀǊōƻƴΣ ŘƛƻȄƛƴǎ ŀƴŘ t!IΦ ¢Ƙƛǎ 
ƳŜǘƘƻŘƻƭƻƎȅ ƛǎ ǳǎŜŘ ŦƻǊ ƳǳŎƘ ƻŦ м!н ōǳǘ ŀƭǎƻ ǿƛǘƘƛƴ м!мŎΣ м!пŀ ŀƴŘ м!пŎΣ ǎŜŎǘƻǊǎ ǿƘƛŎƘ ŀƭǎƻ ƛƴǾƻƭǾŜ 
ǘƘŜ ǳǎŜ ƻŦ ŎƻƳōǳǎǝƻƴ Ǉƭŀƴǘ ŀǘ ŀƴ ΨƛƴŘǳǎǘǊƛŀƭΩ ǎŎŀƭŜ ƛΦŜΦ ƛƴǘŜǊƳŜŘƛŀǘŜ ƛƴ ǎŎŀƭŜ ōŜǘǿŜŜƴ ǊŜǎƛŘŜƴǝŀƭ 
ŎƻƳōǳǎǝƻƴ ŀƴŘ ǾŜǊȅ ƭŀǊƎŜ Ǉƭŀƴǘ ǳǎŜŘ ŦƻǊ ǇǳōƭƛŎ ǇƻǿŜǊ ƎŜƴŜǊŀǝƻƴΦ CƻǊ ŎƻƴǾŜƴƛŜƴŎŜΣ ǘƘŜ ǘŜȄǘ ƘŜǊŜ 
ŎƻǾŜǊǎ ǘƘŜ ƴŜǿ ƳŜǘƘƻŘƻƭƻƎȅ ŀǎ ǳǎŜŘ ƛƴ ŀƭƭ ǘƘŜǎŜ bCw ŎŀǘŜƎƻǊƛŜǎΦ ¢ƘŜ ƻǊƛƎƛƴŀƭ ƳŜǘƘƻŘƻƭƻƎȅ ŦƻǊ bh· 
ŀƴŘ taмл ǳǎŜǎ ŀ ŎƻƳōƛƴŀǝƻƴ ƻŦ ¢ƛŜǊ н ŀƴŘ ¢ƛŜǊ о ŦŀŎǘƻǊǎΣ ŀƭǘƘƻǳƎƘ ǘƘŜ ƭŀǧŜǊ ŀǇǇƭȅ ǘƻ ƻƴƭȅ ŀ ǾŜǊȅ ǎƳŀƭƭ 
ǇǊƻǇƻǊǝƻƴ ƻŦ ǘƘŜ ŦǳŜƭ ǳǎŜΦ CƻǊ ǘƘŜ Ǉƻƭƭǳǘŀƴǘǎ ŀŘŘŜŘ ǘƻ ǘƘŜ ƳŜǘƘƻŘ ŦƻǊ ǘƘƛǎ ǎǳōƳƛǎǎƛƻƴΣ ǿŜ ǳǎŜ ƻƴƭȅ 
¢ƛŜǊ н ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎΦ  

¦Y ŜƴŜǊƎȅ ǎǘŀǝǎǝŎǎ ƻƴƭȅ ǇǊƻǾƛŘŜ Řŀǘŀ ƻƴ ǘƻǘŀƭ ǳǎŜ ƻŦ ŦǳŜƭ ōȅ ŜŎƻƴƻƳƛŎ ǎŜŎǘƻǊΦ ¢ƘŜȅ Řƻ ƴƻǘ ǇǊƻǾƛŘŜ ŀƴȅ 
ƛƴŦƻǊƳŀǝƻƴ ƻƴ ǘƘŜ ǇǊƻǇƻǊǝƻƴǎ ƻŦ ŦǳŜƭǎ ōǳǊƴǘ ǳǎƛƴƎ ŘƛũŜǊŜƴǘ ǘŜŎƘƴƻƭƻƎƛŜǎ ƻǊ ƎƛǾŜ ǎŜǇŀǊŀǘŜ ŬƎǳǊŜǎ ŦƻǊ 
ƭŀǊƎŜΣ ƳŜŘƛǳƳ ŀƴŘ ǎƳŀƭƭ ŎƻƳōǳǎǝƻƴ Ǉƭŀƴǘ ό[/tΣ a/t ŀƴŘ {/t ǊŜǎǇŜŎǝǾŜƭȅύΦ ¢ƘŜǊŜŦƻǊŜΣ ŀ ƳŜǘƘƻŘ ŦƻǊ 
ŀƭƭƻŎŀǝƴƎ ƴŀǝƻƴŀƭ ŦǳŜƭ ŎƻƴǎǳƳǇǝƻƴ Řŀǘŀ ǘƻ Ǉƭŀƴǘ ƻŦ ŘƛũŜǊŜƴǘ ǎƛȊŜǎ ŀƴŘ ǘȅǇŜǎ ƛǎ ƴŜŎŜǎǎŀǊȅ ǎƻ ǘƘŀǘ 
ƘƛƎƘŜǊ ǝŜǊ ƳŜǘƘƻŘǎ Ŏŀƴ ōŜ ǳǎŜŘΦ ¢ƘŜ ƳŜǘƘƻŘ ŘƻŜǎ ǘƘƛǎ ŀǎ ŦŀǊ ŀǎ ƛǎ ǇƻǎǎƛōƭŜ ǿƛǘƘ ŘŀǘŀǎŜǘǎ ǘƘŀǘ ŀǊŜ 
ŎǳǊǊŜƴǘƭȅ ŀǾŀƛƭŀōƭŜ ŦƻǊ ǘƘŜ ¦YΦ ¢ƘŜ ǎǘŀǊǝƴƎ Ǉƻƛƴǘ ǿŀǎ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ŦǳŜƭ ŎƻƴǎǳƳǇǝƻƴ ŜǎǝƳŀǘŜǎ 
ŦƻǊ ƭŀǊƎŜǊ Ǉƭŀƴǘ ǳǎƛƴƎΥ 

¶ CǳŜƭ ǳǎŜ Řŀǘŀ ǊŜǇƻǊǘŜŘ ōȅ ƻǇŜǊŀǘƻǊǎ ƻŦ [/tǎΣ ǿƘƛŎƘ ŀǊŜ ǊŜƎǳƭŀǘŜŘ ǳƴŘŜǊ ǘƘŜ 9ƴǾƛǊƻƴƳŜƴǘŀƭ 

tŜǊƳƛǩƴƎ wŜƎǳƭŀǝƻƴǎ ό9twύΤ 

¶ CǳŜƭ ǳǎŜ ǊŜǇƻǊǘŜŘ ŦƻǊ ƛƴǎǘŀƭƭŀǝƻƴǎ ŎƻǾŜǊŜŘ ōȅ ǘƘŜ ¦Y 9¢{ όǘƘŜǎŜ ǿƛƭƭ ƛƴŎƭǳŘŜ [/tǎΣ ƭŀǊƎŜǊ a/tǎΣ 

ŀƴŘ ƻǘƘŜǊ ƭŀǊƎŜ ŎƻƳōǳǎǝƻƴ Ǉƭŀƴǘ ǎǳŎƘ ŀǎ ƻũǎƘƻǊŜ ŎƻƳōǳǎǝƻƴ ǇƭŀƴǘΣ ƪƛƭƴǎΣ ŦǳǊƴŀŎŜǎ ŀƴŘΣ 

ŘǊȅŜǊǎύΦ Lƴ ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ м!нΣ ǘƘŜ ǎŎƻǇŜ ƻŦ ¦Y 9¢{ ǿƛƭƭ ōŜΥ 

o ǎǘŀǝƻƴŀǊȅ ŎƻƳōǳǎǝƻƴ ƛƴǎǘŀƭƭŀǝƻƴǎ ǿƛǘƘ ŀ ǘƻǘŀƭ ǊŀǘŜŘ ǘƘŜǊƳŀƭ ƛƴǇǳǘ ŜȄŎŜŜŘƛƴƎ нл a² 

ōǳǘ ŜȄŎƭǳŘƛƴƎ ƛƴŘƛǾƛŘǳŀƭ ǳƴƛǘǎ ǿƛǘƘ ŀ ǊŀǘŜŘ ǘƘŜǊƳŀƭ ƛƴǇǳǘ ǳƴŘŜǊ о a² ŀƴŘ ǳƴƛǘǎ ǿƘƛŎƘ 

ǳǎŜ ŜȄŎƭǳǎƛǾŜƭȅ ōƛƻƳŀǎǎΤ 

o ŎƻƳōǳǎǝƻƴ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ŎŜǊǘŀƛƴ ƛƴŘǳǎǘǊƛŀƭ ǇǊƻŎŜǎǎŜǎ ǎǳŎƘ ŀǎ ǇǊƻŘǳŎǝƻƴ ƻŦ ƳŜǘŀƭǎ 

ŀƴŘ ƳƛƴŜǊŀƭ ǇǊƻŘǳŎǘǎ ǎǳŎƘ ŀǎ Ǝƭŀǎǎ ŀƴŘ ōǊƛŎƪǎΦ 

¢ƘŜ 9¦ 9¢{ κ ¦Y 9¢{ ŘŀǘŀǎŜǘ ǎƘƻǳƭŘ ƛƴŎƭǳŘŜ ŀƭƭ ǘƘŜ ǎƛǘŜǎ ǘƘŀǘ ŀǊŜ ƛƴ ǘƘŜ [/t ŘŀǘŀǎŜǘΣ ǘƘŜǊŜŦƻǊŜ ǘƘŜ ǘǿƻ 
ǿŜǊŜ ŎƻƳǇŀǊŜŘ ƛƴ ƻǊŘŜǊ ǘƻ ǘǊȅ ǘƻ ƛŘŜƴǝŦȅ ŀƴȅ ƳŀƧƻǊ ƻǳǘƭƛŜǊǎΦ ¢ƘŜ ŎƻƳǇŀǊƛǎƻƴ ǿŀǎ ƴƻǘ ŀƭǿŀȅǎ 
ǎǘǊŀƛƎƘǜƻǊǿŀǊŘ π ŦƻǊ ŜȄŀƳǇƭŜΣ ǘƘŜǊŜ Ŏŀƴ ōŜ ŘƛũŜǊŜƴŎŜǎ ƛƴ ǘƘŜ ǎŎƻǇŜ ƻŦ ǘƘŜ ƛƴǎǘŀƭƭŀǝƻƴǎ ƛƴ ǘƘŜ ǘǿƻ 
ŘŀǘŀǎŜǘǎΣ ǎƻ ǘƘŜǊŜ Ŏŀƴ ōŜ ƎƻƻŘ ǊŜŀǎƻƴǎ ŦƻǊ ŘƛũŜǊŜƴŎŜǎ ƛƴ ŦǳŜƭ ǳǎŜ ǊŜǇƻǊǘŜŘ ƛƴ ǘƘŜ ǘǿƻ ŘŀǘŀǎŜǘǎΦ .ǳǘ ǘƘŜ 
ŎƻƳǇŀǊƛǎƻƴ ƻŦ [/t ŀƴŘ 9¢{ ŘŀǘŀǎŜǘǎ ǿŀǎ ǾŀƭǳŀōƭŜ ƛƴ ǘƘŀǘ ƛǘ ŘƛŘ ŀƭƭƻǿ ŀ ƴǳƳōŜǊ ƻŦ ŜȄǘǊŜƳŜ ƻǳǘƭƛŜǊǎ ǘƻ 
ōŜ ƛŘŜƴǝŬŜŘΦ Lƴ ŀ ǎƳŀƭƭ ƴǳƳōŜǊ ƻŦ ŎŀǎŜǎΣ ŀ ŘƛǎǇŀǊƛǘȅ ōŜǘǿŜŜƴ [/t ŀƴŘ 9¢{ Řŀǘŀ ǿŀǎ ƻƴƭȅ ǎŜŜƴ ƛƴ ŎŜǊǘŀƛƴ 
ȅŜŀǊǎ ŀƴŘ ǿŀǎ ƛƴ ǘƘƻǎŜ ȅŜŀǊǎ ǎƻ ŜȄǘǊŜƳŜ ǘƘŀǘ ǘƘŜ ŘƛũŜǊŜƴŎŜ ŎƻǳƭŘ ōŜ ŀǎǎǳƳŜŘ ǘƻ ōŜ ŘǳŜ ǘƻ ŜǊǊƻǊΦ ¢ƘŜ 
9¢{ Řŀǘŀ ƘŀǾŜ ŀƭƭ ōŜŜƴ ƛƴŘŜǇŜƴŘŜƴǘƭȅ ǾŜǊƛŬŜŘ ŀƴŘ ǘƘŜǊŜŦƻǊŜ ǿŜ ƘŀǾŜ ŎƻƴŬŘŜƴŎŜ ǘƘŀǘ ǘƘƛǎ ŘŀǘŀǎŜǘ ƛǎ 
ƘƛƎƘƭȅ ǊŜƭƛŀōƭŜΣ ǎƻ ǘƘŜ 9¢{ Řŀǘŀ ǿŜǊŜ ƎŜƴŜǊŀƭƭȅ ŀŘƻǇǘŜŘ ƛƴ ǘƘŜǎŜ ŎŀǎŜǎ ŀǎ ǘƘŜ ƳƻǊŜ ƭƛƪŜƭȅ ǘƻ ōŜ ŎƻǊǊŜŎǘΦ 
Lƴ Ƴƻǎǘ ŎŀǎŜǎΣ ǘƘŜ ŎƻƳǇŀǊƛǎƻƴ ƻŦ [/t ŀƴŘ 9¢{ Řŀǘŀ ƛƴŘƛŎŀǘŜŘ ŜƛǘƘŜǊ ŀƎǊŜŜƳŜƴǘ ƻǊ ǘƘŀǘ ǘƘŜǊŜ ǿŜǊŜ 
ǊŜƭŀǝǾŜƭȅ ǎƳŀƭƭ ŘƛũŜǊŜƴŎŜǎΣ ǇŜǊƘŀǇǎ ƭƛƴƪŜŘ ǘƻ ǎƳŀƭƭ ŘƛũŜǊŜƴŎŜǎ ƛƴ ǎŎƻǇŜΦ 
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¢ƘŜ 9¢{ ŘŀǘŀǎŜǘ ŎƻǾŜǊǎ ŀ ŦŀǊ ƭŀǊƎŜǊ ƴǳƳōŜǊ ƻŦ ŦŀŎƛƭƛǝŜǎ π ǘƘŜǎŜ ǿƛƭƭ ōŜ ŦŀŎƛƭƛǝŜǎ ǿƘŜǊŜ ǘƘŜ ŎƻƳōǳǎǝƻƴ 
ƛǎ ƻƴ ŀ ǎŎŀƭŜ ŀƴŘ ƻŦ ŀ ǘȅǇŜ ǘƻ Ŧŀƭƭ ǿƛǘƘƛƴ ǘƘŜ ǎŎƻǇŜ ƻŦ 9¢{Σ ōǳǘ ǿƘƛŎƘ ǿƛƭƭ ƴƻǘ ōŜ [/tǎΦ {ƻΣ ōȅ ŎƻƳǇŀǊƛƴƎ 
ŦǳŜƭ ŎƻƴǎǳƳǇǝƻƴ ƎƛǾŜƴ ƛƴ ǘƘŜ [/t ŘŀǘŀǎŜǘ ŀƴŘ 9¢{Σ ŜǎǝƳŀǘŜǎ ƻŦ ŦǳŜƭ ŎƻƴǎǳƳŜŘ ƛƴ [/tǎ ŀƴŘ ƴƻƴπ[/t 
ŘŜǾƛŎŜǎ ǿŜǊŜ ƎŜƴŜǊŀǘŜŘΦ aŀƴȅ ƛƴǎǘŀƭƭŀǝƻƴǎ ŀǇǇŜŀǊ ƛƴ 9¢{ ƻƴƭȅΣ ǎƻ ŦǳŜƭ ǳǎŜ ƛƴ ǘƘŜǎŜ ƛƴǎǘŀƭƭŀǝƻƴǎ Ŏŀƴ ōŜ 
ŀƭƭƻŎŀǘŜŘ ǘƻ ƴƻƴπ[/t ŘŜǾƛŎŜǎΦ ¢ƘŜ ƴƻƴπ[/t ŘŜǾƛŎŜǎ ǿƛƭƭ ŎƻǾŜǊ ŀ ǿƛŘŜ ǊŀƴƎŜ ƻŦ ǎƛȊŜǎ ŀƴŘ ǘȅǇŜǎ ōǳǘ ŦƻǊ 
ǘƘŜ ǇǳǊǇƻǎŜǎ ƻŦ ǘƘŜ ƛƴǾŜƴǘƻǊȅ ǿŜǊŜ ŀǎǎǳƳŜŘ ǘƻ ōŜ ŜƛǘƘŜǊ ƭŀǊƎŜ ƻǊ ƳŜŘƛǳƳπǎƛȊŜŘ ŦǳǊƴŀŎŜǎΣ ŘǊȅŜǊǎ ƻǊ 
ǎƛƳƛƭŀǊ ŘŜǾƛŎŜǎΣ ƻǊ ōƻƛƭŜǊǎΣ ŜƴƎƛƴŜǎ ƻǊ Ǝŀǎ ǘǳǊōƛƴŜǎ ŀǘ ǘƘŜ ƭŀǊƎŜǊ ŜƴŘ ƻŦ ǘƘŜ ǊŀƴƎŜ ŎƻǾŜǊŜŘ ōȅ ǘƘŜ 
aŜŘƛǳƳ /ƻƳōǳǎǝƻƴ tƭŀƴǘ όa/tύ 5ƛǊŜŎǝǾŜΦ ¢ƘǳǎΣ ǘƘŜ ŀƴŀƭȅǎƛǎ ƻŦ ǘƘŜ [/t ŀƴŘ 9¢{ ŘŀǘŀǎŜǘǎ ŀƭƭƻǿǎ ǘƘŜ 
ƎŜƴŜǊŀǝƻƴ ƻŦ ŦǳŜƭ ǳǎŜ ŜǎǝƳŀǘŜǎ ŦƻǊ [/tǎ ƻƴ ǘƘŜ ƻƴŜ ƘŀƴŘΣ ŀƴŘ ŀ ŎŀǘŜƎƻǊȅ ƳŀŘŜ ǳǇ ƻŦ ƭŀǊƎŜǊ a/tǎ 
ǿƛǘƘ ƭŀǊƎŜκƳŜŘƛǳƳπǎƛȊŜŘ ŦǳǊƴŀŎŜǎκŘǊȅŜǊǎ ƻƴ ǘƘŜ ƻǘƘŜǊ ƘŀƴŘΦ 

¢ƘŜ ƛƴǎǘŀƭƭŀǝƻƴǎ ƛƴ ǘƘŜ [/t ŀƴŘ 9¢{ ŘŀǘŀǎŜǘǎ ǿŜǊŜ ŀƭƭƻŎŀǘŜŘ ǘƻ ǘƘŜ ǘǿŜƴǘȅπŦƻǳǊ ǎŜŎǘƻǊǎ ƭƛǎǘŜŘ ƛƴ ¢ŀōƭŜ 

оπуΦ 

¢ŀōƭŜ оπу [/t ŀƴŘ 9¢{ ƛƴǎǘŀƭƭŀǝƻƴ ŎŀǘŜƎƻǊƛŜǎ 

LCP and ETS installation categories 

Gas distribution Chipboard 

Gas terminals Glass 

Oil terminals Plaster 

Offshore oil & gas Roadstone coating 

Gas separation (use of OPG) Minor power producers 

Steelworks Autogeneration 

Other steel Other industry 

Non-ferrous metals Data centres 

Chemicals Commercial 

Paper Public 

Food & drink Railways 

Brickmaking Agriculture 

CǳŜƭ ŎƻƴǎǳƳǇǝƻƴ ŦƻǊ [/tǎΣ ŀƴŘ ŦƻǊ ƭŀǊƎŜ a/tǎκŦǳǊƴŀŎŜǎ ŜǘŎΦ ǿŀǎ ǘƘŜƴ ŎƻƳǇŀǊŜŘ ǿƛǘƘ ǘƻǘŀƭ ¦Y ŦǳŜƭ 
ŎƻƴǎǳƳǇǝƻƴ ŦƻǊ ǘƘŜ ǊŜƭŀǘŜŘ ŎŀǘŜƎƻǊȅ ƛƴ ǘƘŜ b!9LΦ .ȅ ŘƛũŜǊŜƴŎŜΣ ǘƘŜ ǉǳŀƴǝǘȅ ƻŦ ŦǳŜƭ ǳǎŜŘ ƛƴ ǎƳŀƭƭ 
a/tǎκǎƳŀƭƭ ŦǳǊƴŀŎŜǎκǎƳŀƭƭ ŎƻƳōǳǎǝƻƴ Ǉƭŀƴǘ ғмa² ǘƘŜǊƳŀƭ ƛƴǇǳǘ ό{/tύ ǿŀǎ ǘƘŜƴ ŎŀƭŎǳƭŀǘŜŘΦ ¢ƘŜǎŜ 
ǎƳŀƭƭ Ǉƭŀƴǘǎ ǿƛƭƭ ƛƴŎƭǳŘŜ a/tǎ ǘƘŀǘ ŀǊŜ ғнлa²ǘƘ ŀǎ ǿŜƭƭ ŀǎ ǳƴƛǘǎ ǘƘŀǘ ŀǊŜ ғоa²ǘƘΦ 

¢ƘŜ Ŭƴŀƭ ƻǳǘǇǳǘ ŦƻǊ ǘƘŜǎŜ ŎŀƭŎǳƭŀǝƻƴǎ ƛǎ ŀ ǎŜǘ ƻŦ ŀǎǎǳƳǇǝƻƴǎ ƻƴ Ƙƻǿ ǘƻ ǎǇƭƛǘ ŀŎǝǾƛǘȅ Řŀǘŀ ŦƻǊ ŜŀŎƘ ŦǳŜƭ 
ŀƴŘ ǎŜŎǘƻǊ ƛƴǘƻ ǘƘǊŜŜ ŎƻƳǇƻƴŜƴǘǎΥ 

мΦ [/tǎ 

нΦ [ŀǊƎŜǊ a/tǎ ŀƴŘ ƭŀǊƎŜǊ ŦǳǊƴŀŎŜǎκƪƛƭƴǎκŘǊȅŜǊǎ 

оΦ {Ƴŀƭƭ a/tǎΣ ǎƳŀƭƭŜǊ ŦǳǊƴŀŎŜǎκƪƛƭƴǎκŘǊȅŜǊǎΣ ŀƴŘ {/tǎ 

¢ƘŜǊŜ ǿŜǊŜ ŀ ŦŜǿ ƛƴǎǘŀƴŎŜǎ ǿƘŜǊŜ ǘƘŜ ŀŎǝǾƛǘȅ Řŀǘŀ ŦƻǊ [/tǎ ŀƴŘ ƭŀǊƎŜ a/tǎ ǘƻƎŜǘƘŜǊ ŜȄŎŜŜŘŜŘ ǘƘŜ 
ŦǳŜƭ ŎƻƴǎǳƳǇǝƻƴ ƎƛǾŜƴ ƛƴ 5¦Y9{Φ Lƴ ŀƭƭ ǎǳŎƘ ŎŀǎŜǎ ŀ ŎƻǊǊŜŎǝƻƴ ǿŀǎ ŀǇǇƭƛŜŘ ǘƻ ōƻǘƘ ƭŀǊƎŜ ŀƴŘ ƳŜŘƛǳƳ 
Ǉƭŀƴǘ ǎǳŶŎƛŜƴǘ ǘƻ ōǊƛƴƎ ǘƻǘŀƭ ŦǳŜƭ ǳǎŜ Řƻǿƴ ǘƻ ŀƭƛƎƴ ǿƛǘƘ 5¦Y9{ ŘŀǘŀΦ ¢ƘŜǎŜ ŜȄŎŜŜŘŀƴŎŜǎ ƻƴƭȅ ƻŎŎǳǊǊŜŘ 
ŦƻǊ ƳƛƴƻǊ ŦǳŜƭǎ ŀƴŘ ǘƘŜȅ ǿŜǊŜ ƻƴ ŀ ǊŜŘǳŎŜŘ ǎŎŀƭŜ ǊŜƭŀǝǾŜ ǘƻ ¦Y ŦǳŜƭ ǳǎŜ ŀǎ ŀ ǿƘƻƭŜΦ ¢ƘŜ ŀƴŀƭȅǎƛǎ 
ŎƻǾŜǊŜŘ ǘƘŜ ȅŜŀǊǎ ŦǊƻƳ нллр ǘƻ нлннΣ ǘƘƛǎ ōŜƛƴƎ ǘƘŜ ǇŜǊƛƻŘ ŦƻǊ ǿƘƛŎƘ Řŀǘŀ ǿŜǊŜ ŀǾŀƛƭŀōƭŜΦ !ƭǘƘƻǳƎƘ 
ǳǇŘŀǘŜǎ ǎƘƻǳƭŘ ŀƭƭƻǿ ǘƘƛǎ ǘƻ ōŜ ŜȄǘŜƴŘŜŘ ƛƴ ŦǳǘǳǊŜΣ ŦƻǊ ǘƘŜ ŎǳǊǊŜƴǘ ǎǳōƳƛǎǎƛƻƴΣ ǿŜ ŀǎǎǳƳŜ ǘƘŜ ǎŀƳŜ 
ǎǇƭƛǘ ƛƴ мффлπнллп ŀǎ ƛƴ нллрΣ ŀƴŘ ǘƘŜ ǎŀƳŜ ǎǇƭƛǘ ƛƴ нлно ŀǎ ƛƴ нлннΦ 

¢ƘŜ [/t ŀƴŘ 9¢{ Řŀǘŀ ŎƻǾŜǊ ŀ ǿƛŘŜ ǊŀƴƎŜ ƻŦ ŦǳŜƭǎ ŀƴŘ ǎƻƳŜ ƻŦ ǘƘŜǎŜ ŦǳŜƭǎ ŀǊŜ ǳǎŜŘ ƛƴ ǉǳŀƴǝǝŜǎ ǘƘŀǘ 
ŀǊŜ ǊŜƭŀǝǾŜƭȅ ǎƳŀƭƭ ǊŜƭŀǝǾŜ ǘƻ ǘƻǘŀƭ ¦Y ŎƻƴǎǳƳǇǝƻƴΦ ¢ƘŜǊŜŦƻǊŜΣ ǿŜ ƛŘŜƴǝŬŜŘ ǘƘƻǎŜ ŦǳŜƭǎ ǿƘŜǊŜ ǳǎŜ 
ŀŎǊƻǎǎ ŀƭƭ ǎƛǘŜǎ ƛƴ ǘƘŜ [/tκ 9¢{ Řŀǘŀ ǿŀǎ ƭŜǎǎ ǘƘŀƴ лΦр҈ ƻŦ ¦Y ŎƻƴǎǳƳǇǝƻƴ ƻŦ ǘƘŀǘ ŦǳŜƭΦ Lƴ ǘƘŜǎŜ ŎŀǎŜǎ 
ǿŜ ŎƻƴǎƛŘŜǊŜŘ ǘƘŜǊŜ ǿŀǎ ƭƛǧƭŜ ƳŜǊƛǘ ƛƴ ǎŜǇŀǊŀǝƴƎ ƻǳǘ ƭŀǊƎŜΣ ƳŜŘƛǳƳ ŀƴŘ ǎƳŀƭƭ Ǉƭŀƴǘǎ ŀƴŘ ǎƻ ŦƻǊ ǘƘŜǎŜ 
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ŦǳŜƭǎΣ ǿƘƛŎƘ ƛƴŎƭǳŘŜŘ ƪŜǊƻǎŜƴŜ ŀƴŘ [tDΣ ǿŜ ŎƻƴǝƴǳŜŘ ǘƻ ǘǊŜŀǘ ŀƭƭ ŦǳŜƭ ǳǎŜ ŀǎ ŀ ǎƛƴƎƭŜ ŜƴǝǘȅΣ ŀƴŘ 
ŎƻƴǝƴǳŜŘ ǘƻ ǳǎŜ ŀ ¢ƛŜǊ м ŀǇǇǊƻŀŎƘΦ 

3.2.12. Estimation Method for Industrial-Scale Combustion 

¢ƘŜ ǇǊŜǾƛƻǳǎ ǎŜŎǝƻƴ ŘŜǎŎǊƛōŜǎ Ƙƻǿ ¦Y ŜƴŜǊƎȅ ǎǘŀǝǎǝŎǎ ŦƻǊ ƛƴŘǳǎǘǊƛŀƭπǎŎŀƭŜ Ǉƭŀƴǘ ǿŜǊŜ ŘƛǎŀƎƎǊŜƎŀǘŜŘ 
ƛƴǘƻ нп ǎŜŎǘƻǊǎΣ ŜŀŎƘ ƻŦ ǿƘƛŎƘ ǿŀǎ ŦǳǊǘƘŜǊ ǎǳōπŘƛǾƛŘŜŘ ƛƴǘƻ ǘƘǊŜŜ ƎǊƻǳǇǎΣ ƻƴ ǘƘŜ ōŀǎƛǎ ƻŦ ǘƘŜ ǎƛȊŜ ƻŦ ǘƘŜ 
ƛƴǎǘŀƭƭŀǝƻƴΦ 9Ƴƛǎǎƛƻƴǎ ƻŦ ŜŀŎƘ Ǉƻƭƭǳǘŀƴǘ ǿŜǊŜ ǘƘŜƴ ǎŜǇŀǊŀǘŜƭȅ ŜǎǝƳŀǘŜŘ ŦƻǊ ŜŀŎƘ ƻŦ ǘƘŜǎŜ ǎŜŎǘƻǊǎ ŀƴŘ 
ƎǊƻǳǇǎΦ ¢ƘŜ ŀǇǇǊƻŀŎƘ ƛǎ ŘŜǎŎǊƛōŜŘ ƛƴ ŘŜǘŀƛƭ ōŜƭƻǿ ŦƻǊ ŜŀŎƘ ƻŦ ǘƘŜ ǘƘǊŜŜ ƎǊƻǳǇ ǘȅǇŜǎ ƛƴ ǘǳǊƴΦ  

3.2.13. Large Combustion Plant  

Lƴ ǘƘŜ ŎŀǎŜ ƻŦ bh· ŀƴŘ taмл ƻƴƭȅΣ ŀ ŎƻƳōƛƴŀǝƻƴ ƻŦ ¢ƛŜǊ н ŀƴŘ ¢ƛŜǊ о ƳŜǘƘƻŘǎ ƛǎ ǳǎŜŘ ŦƻǊ [/tǎΦ 9Ƴƛǎǎƛƻƴǎ 
Řŀǘŀ ŀǊŜ ŀǾŀƛƭŀōƭŜ ŦƻǊ Ƴŀƴȅ [/tǎΣ ǇŀǊǝŎǳƭŀǊƭȅ ŦƻǊ bh·Φ aŀƴȅ [/tǎ ŀǊŜ ƎŀǎπŬǊŜŘ ŀƴŘ ǘƘŜǊŜ ƛǎ ƭƛǧƭŜ 
ǊŜǇƻǊǝƴƎ ƻŦ taмл ŦƻǊ ǘƘŜǎŜ ǎƛǘŜǎΦ 9Ƴƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ŦƻǊ [/tǎ ŀǊŜ ǘƘŜǊŜŦƻǊŜ ŘŜǊƛǾŜŘ ōȅ ǳǎƛƴƎ ƻǇŜǊŀǘƻǊπ
ǊŜǇƻǊǘŜŘ Řŀǘŀ ŦƻǊ ǘƘƻǎŜ ǎƛǘŜǎ ǿƘŜǊŜ ƛǘ ƛǎ ŀǾŀƛƭŀōƭŜ ŀƴŘ ǳǎƛƴƎ ¢ƛŜǊ н ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŦǊƻƳ ǘƘŜ 9a9tκ99! 
DǳƛŘŜōƻƻƪ όŎƘŀǇǘŜǊ м!мΣ ǎǳƛǘŀōƭŜ ŦƻǊ ƭŀǊƎŜ ŎƻƳōǳǎǝƻƴ Ǉƭŀƴǘύ ŦƻǊ ǘƘŜ ǊŜǎǘΦ 9Ƴƛǎǎƛƻƴǎ Řŀǘŀ ŀǊŜ Ƴƻǎǘƭȅ 
ǘƘƻǎŜ ǎǳōƳƛǧŜŘ ǘƻ ǘƘŜ tw¢w ōȅ ƻǇŜǊŀǘƻǊǎ ǳƴŘŜǊ ǘƘŜƛǊ ƻōƭƛƎŀǝƻƴǎ ǳƴŘŜǊ ǘƘŜ 9tw ōǳǘ ǎƻƳŜ ŀŘŘƛǝƻƴŀƭ 
Řŀǘŀ ǿŜǊŜ ǎƻǳǊŎŜŘ ƛƴ ǘƘŜ ǾŀǊƛƻǳǎ ƛƴǾŜƴǘƻǊƛŜǎ ƳŀƛƴǘŀƛƴŜŘ ōȅ ǘƘŜ ¦Y ǊŜƎǳƭŀǘƻǊǎΦ CƻǊ ǘƘŜ ǊŜƳŀƛƴƛƴƎ 
Ǉƻƭƭǳǘŀƴǘǎ όba±h/ǎΣ /hΣ taнΦрΣ .ƭŀŎƪ /ŀǊōƻƴΣ 5ƛƻȄƛƴǎΣ t!IǎύΣ ¢ƛŜǊ н ŦŀŎǘƻǊǎ ŦǊƻƳ ǘƘŜ 9a9tκ99! 
DǳƛŘŜōƻƻƪ ŀǊŜ ǳǎŜŘ ŜȄŎƭǳǎƛǾŜƭȅΦ 

3.2.14. Large/Medium Furnaces and Large MCPs  

hƴŎŜ ŀƎŀƛƴ ŦƻǊ bh· ŀƴŘ taмл ƻƴƭȅΣ ŀ ŎƻƳōƛƴŀǝƻƴ ƻŦ ¢ƛŜǊ н ŀƴŘ ¢ƛŜǊ о ƳŜǘƘƻŘǎ ƛǎ ǳǎŜŘ ŦƻǊ ǘƘŜǎŜ 

ǇǊƻŎŜǎǎŜǎΣ ōǳǘ ǿƛǘƘ ŀ ƎǊŜŀǘŜǊ ǊŜƭƛŀƴŎŜ ƻƴ ¢ƛŜǊ н ƳŜǘƘƻŘǎ ŘǳŜ ǘƻ ǘƘŜ ǊŜƭŀǝǾŜ ǎŎŀǊŎƛǘȅ ƻŦ ƻǇŜǊŀǘƻǊπ

ǊŜǇƻǊǘŜŘ ŜƳƛǎǎƛƻƴǎ ŎƻƳǇŀǊŜŘ ǿƛǘƘ [/tǎΦ CƻǊ ƻǘƘŜǊ ǇƻƭƭǳǘŀƴǘǎΣ ŀ ¢ƛŜǊ н ƳŜǘƘƻŘ ƛǎ ǳǎŜŘΦ 

¢ƛŜǊ о bh· ŀƴŘ taмл ŜƳƛǎǎƛƻƴǎ Řŀǘŀ ǿŜǊŜ ŀǾŀƛƭŀōƭŜ ŦǊƻƳ ǘǿƻ Ƴŀƛƴ ǎƻǳǊŎŜǎΥ 

¶ 9Ƴƛǎǎƛƻƴǎ Řŀǘŀ ǇǊƻǾƛŘŜŘ ŘƛǊŜŎǘƭȅ ōȅ ¦Y ǎǘŜŜƭ ƳŀƴǳŦŀŎǘǳǊŜǊǎ ŦƻǊ ǘƘŜ ǊƻƭƭƛƴƎ Ƴƛƭƭ ŦǳǊƴŀŎŜǎ 
ƻǇŜǊŀǘŜŘ ŀǘ ǘƘŜ ǎǘŜŜƭƳŀƪƛƴƎ ŦŀŎƛƭƛǝŜǎ ŀǘ {ŎǳƴǘƘƻǊǇŜΣ tƻǊǘ ¢ŀƭōƻǘ ŀƴŘ ¢ŜŜǎǎƛŘŜΦ 

¶ 9Ƴƛǎǎƛƻƴǎ Řŀǘŀ ŦǊƻƳ ǘƘŜ tw¢w ŦƻǊ ŎƻƳōǳǎǝƻƴ ŀǘ Ǉƭŀƴǘ ƳŀƪƛƴƎ ŎƘƛǇōƻŀǊŘ ŀƴŘ ǎƛƳƛƭŀǊ ǿƻƻŘπ
ōŀǎŜŘ ǇǊƻŘǳŎǘǎ ŀƴŘ ŦƻǊ Ǝƭŀǎǎ ƪƛƭƴǎΦ 

CƻǊ ŀƭƭ ƻǘƘŜǊ ǎŜŎǘƻǊǎΣ ŀƴŘ ŦƻǊ ŜƳƛǎǎƛƻƴǎ ƻŦ ƻǘƘŜǊ ǇƻƭƭǳǘŀƴǘǎΣ ǿŜ ƘŀǾŜ ƛƴǎǳŶŎƛŜƴǘ ƻǇŜǊŀǘƻǊπǊŜǇƻǊǘŜŘ 
ŜƳƛǎǎƛƻƴǎ Řŀǘŀ ǘƻ ƎŜƴŜǊŀǘŜ Ǌƻōǳǎǘ ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ŀƴŘ ǎƻ ŦƻǊ ǘƘƻǎŜ ǎŜŎǘƻǊǎ ǿŜ ǳǎŜ ŦŀŎǘƻǊǎ ŦǊƻƳ ǘƘŜ 
9a9tκ99! DǳƛŘŜōƻƻƪΣ ǿƛǘƘ ǘƘŜ ǎŜƭŜŎǝƻƴ ƻŦ ŦŀŎǘƻǊǎ ōŜƛƴƎ ƳŀŘŜ ōŀǎŜŘ ƻƴ ǘƘŜ ǎƛȊŜ ƻŦ Ǉƭŀƴǘ ŀƴŘ ǘƘŜ 
ƭƛƪŜƭȅ ǘŜŎƘƴƻƭƻƎȅΦ ²ƘŜǊŜǾŜǊ ǇƻǎǎƛōƭŜ ǿŜ ƘŀǾŜ ǳǎŜŘ 9a9tκ99! DǳƛŘŜōƻƻƪ ¢ƛŜǊ н ŦŀŎǘƻǊǎΦ hƴŜ ƛƳǇƻǊǘŀƴǘ 
ŘƛǎǝƴŎǝƻƴ ǎƘƻǳƭŘ ōŜ ƴƻǘŜŘΥ ǿŜ ƘŀǾŜ ƎŜƴŜǊŀǘŜŘ ŜǎǝƳŀǘŜǎ ƻŦ ŦǳŜƭ ǳǎŜ ōȅ ŦǳŜƭ ǘȅǇŜ ŀƴŘ ŜŎƻƴƻƳƛŎ ǎŜŎǘƻǊΦ 
²ƘŜǊŜŀǎ DǳƛŘŜōƻƻƪ ŦŀŎǘƻǊǎ ǊŜƭŀǘŜ ǘƻ ŦǳŜƭ ǘȅǇŜ ŀƴŘ ŎƻƳōǳǎǝƻƴ ǘŜŎƘƴƻƭƻƎȅΦ ¢ƘŜǊŜŦƻǊŜΣ ƛƴ ƻǊŘŜǊ ǘƻ 
ŘŜŎƛŘŜ ǿƘƛŎƘ DǳƛŘŜōƻƻƪ ŦŀŎǘƻǊ ǎƘƻǳƭŘ ōŜ ǳǎŜŘΣ ŀ ƧǳŘƎŜƳŜƴǘ ŀōƻǳǘ ǘƘŜ ǘȅǇŜǎ ƻŦ ŎƻƳōǳǎǝƻƴ 
ǘŜŎƘƴƻƭƻƎȅ Ƙŀǎ ōŜŜƴ ŀǇǇƭƛŜŘ ŦƻǊ ŜŀŎƘ ǎŜŎǘƻǊΦ ¢ƘŜ DǳƛŘŜōƻƻƪ ǊŜŎƻƎƴƛǎŜǎ ŘƛũŜǊŜƴǘ ǘȅǇŜǎ ƻŦ ǘŜŎƘƴƻƭƻƎȅΥ 
ōƻƛƭŜǊǎ όƻŦ ŘƛũŜǊŜƴǘ ǎƛȊŜǎύΣ Ǝŀǎ ǘǳǊōƛƴŜǎ ŀƴŘ ŜƴƎƛƴŜǎΦ {ƻΣ ŦƻǊ ŜŀŎƘ ǎŜŎǘƻǊ κ ŦǳŜƭΣ ǿŜ ŀǇǇƭƛŜŘ ŜȄǇŜǊǘ 
ƧǳŘƎƳŜƴǘ ǘƻ ŘŜŎƛŘŜ ǿƘƛŎƘ ƻŦ ǘƘƻǎŜ ǘȅǇŜǎ ƻŦ ǘŜŎƘƴƻƭƻƎȅ ƛǎ ǘȅǇƛŎŀƭƭȅ ǳǎŜŘΦ Lƴ ŀ ǎƳŀƭƭ ƴǳƳōŜǊ ƻŦ ǎŜŎǘƻǊǎΣ 
ǿŜ ƘŀǾŜ ŀǎǎǳƳŜŘ ŀ ŎƻƳōƛƴŀǝƻƴ ƻŦ ǘŜŎƘƴƻƭƻƎƛŜǎΦ .ǳǘ ǘƘƛǎ ŀǇǇǊƻŀŎƘ ƛǎ ǳǎŜŘ ǎǇŀǊƛƴƎƭȅΣ ǎƛƴŎŜ ǿŜ ƘŀǾŜ 
ƴƻ Řŀǘŀ ǘƻ ŀƭƭƻǿ ǳǎ ǘƻ ǉǳŀƴǝŦȅ ǘƘŜ ǳǎŀƎŜ ƻŦ ǘƘŜ ŘƛũŜǊŜƴǘ ǘŜŎƘƴƻƭƻƎƛŜǎΣ ŀƴŘ ǿŜ Ŏŀƴ ǘƘŜǊŜŦƻǊŜ ƻƴƭȅ ƳŀƪŜ 
ŜȄǇŜǊǘ ƧǳŘƎŜƳŜƴǘǎΦ 

{ƻƳŜ ŦǳŜƭǎ ǿƛƭƭ ƻƴƭȅ ōŜ ǳǎŜŘ ǿƛǘƘ ŎŜǊǘŀƛƴ ǘŜŎƘƴƻƭƻƎƛŜǎ π Ŏƻŀƭ ŀƴŘ ŦǳŜƭ ƻƛƭ ǿƛƭƭ ƻƴƭȅ ōŜ ǳǎŜŘ ƛƴ ōƻƛƭŜǊǎ 
ŀƴŘ ŦǳǊƴŀŎŜǎΣ ŀƴŘ ŎƻƪŜ ƻǾŜƴ ŎƻƪŜ ǿƛƭƭ ƻƴƭȅ ōŜ ǳǎŜŘ ƛƴ ŦǳǊƴŀŎŜǎΦ .ǳǘ ƴŀǘǳǊŀƭ Ǝŀǎ ŀƴŘ Ǝŀǎ ƻƛƭ Ŏŀƴ ōŜ ǳǎŜŘ 
ƛƴ ǘƘŜ Ŧǳƭƭ ǊŀƴƎŜ ƻŦ ǘŜŎƘƴƻƭƻƎƛŜǎΣ ŀƴŘ ǘƘŜ ŎƘƻƛŎŜ ƻŦ ŦŀŎǘƻǊ Ŏŀƴ ƘŀǾŜ ŀ ōƛƎ ƛƳǇŀŎǘ ƻƴ ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎΦ 
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aŀƴȅ ǎŜŎǘƻǊǎ ŀǊŜ ƭƛƪŜƭȅ ǘƻ ǳǎŜ ƳǳƭǝǇƭŜ ǘȅǇŜǎ ƻŦ ǘŜŎƘƴƻƭƻƎȅΣ ǎƻ ǘƘŜ ŎƘƻƛŎŜ ƻŦ ŀǇǇǊƻǇǊƛŀǘŜ ǘŜŎƘƴƻƭƻƎȅ ƛǎ 
ŘƛŶŎǳƭǘΦ !ǎ ƳŜƴǝƻƴŜŘ ŀōƻǾŜΣ ǿŜ ƘŀǾŜ ƻŎŎŀǎƛƻƴŀƭƭȅ ŀǎǎǳƳŜŘ ŀ ŎƻƳōƛƴŀǝƻƴ ƻŦ ǘŜŎƘƴƻƭƻƎƛŜǎ όŀ рлκрл 
ǎǇƭƛǘ ƻŦ ǘǿƻ ǘŜŎƘƴƻƭƻƎƛŜǎύ ōǳǘ ŦƻǊ Ƴƻǎǘ ǎŜŎǘƻǊǎ ǿŜ ǎŜƭŜŎǘ ǘƘŜ Ƴƻǎǘ ΨǘȅǇƛŎŀƭΩ ǘŜŎƘƴƻƭƻƎȅΦ 

¢ƘŜ 9a9tκ99! DǳƛŘŜōƻƻƪ ŘƻŜǎ ƴƻǘ ƘŀǾŜ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŦƻǊ ŜǾŜǊȅ ŎƻƳōƛƴŀǝƻƴ ƻŦ ŦǳŜƭ ŀƴŘ 
ǘŜŎƘƴƻƭƻƎȅΦ Lƴ ǇŀǊǝŎǳƭŀǊΣ ǘƘŜǊŜ ǿƛƭƭ ōŜ ǳǎŜ ƻŦ ŦǳŜƭǎ ƛƴ ŦǳǊƴŀŎŜǎΣ ƪƛƭƴǎΣ ŘǊȅŜǊǎ ŀƴŘ ƻǘƘŜǊ ŘŜǾƛŎŜǎ ǿƘŜǊŜ 
ǘƘŜ ŎƻƳōǳǎǝƻƴ ƎŀǎŜǎ ŀǊŜ ƛƴ ŘƛǊŜŎǘ ŎƻƴǘŀŎǘ ǿƛǘƘ ƳŀǘŜǊƛŀƭǎΣ ŀƴŘ ǘƘŜ DǳƛŘŜōƻƻƪ ŘƻŜǎ ƴƻǘ ŀƭǿŀȅǎ ƘŀǾŜ 
ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ǘƘŀǘ ŀǊŜ ǎǇŜŎƛŬŎ ŦƻǊ ǘƘƛǎ ǘȅǇŜ ƻŦ ŦǳŜƭ ǳǎŜΦ  

¢ƘŜǊŜ ŀǊŜ ƴƻ ǎǇŜŎƛŬŎ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŦƻǊ ŘŜǾƛŎŜǎ ǘƘŀǘ ǳǎŜ ƘŜŀǘ ŘƛǊŜŎǘƭȅ ƛƴ ǎŜŎǘƻǊǎ ǎǳŎƘ ŀǎ ǘƘŜ ŎƘŜƳƛŎŀƭΣ 
ǇŀǇŜǊΣ ŀƴŘ ŦƻƻŘ ŀƴŘ ŘǊƛƴƪ ǎŜŎǘƻǊǎΦ 5ŜǾƛŎŜǎ ƛƴ ǘƘŜǎŜ ǎŜŎǘƻǊǎ ǿƛƭƭ ƎŜƴŜǊŀƭƭȅ ōǳǊƴ ŦǳŜƭ ǎǳŎƘ ǘƘŀǘ ǘƘŜǊŜ ƛǎ 
ƴƻ ŎƻƴǘŀŎǘ ōŜǘǿŜŜƴ ǘƘŜ ŎƻƳōǳǎǘŜŘ ŦǳŜƭ ŀƴŘ ǘƘŜ ƳŀǘŜǊƛŀƭǎ ōŜƛƴƎ ƘŜŀǘŜŘΦ Lƴ ǘƘŜǎŜ ŎŀǎŜǎΣ ǿŜ ŎƻƴǎƛŘŜǊ 
ƛǘ ǊŜŀǎƻƴŀōƭŜ ǘƻ ŀǇǇƭȅ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŦƻǊ ōƻƛƭŜǊǎΣ ƻƴ ǘƘŜ ōŀǎƛǎ ǘƘŀǘ ōǳǊƴŜǊ ǘŜŎƘƴƻƭƻƎȅ ƛƴ ŀ ŦǳǊƴŀŎŜ ƛǎ 
ǎƛƳƛƭŀǊ ǘƻ ǘƘŀǘ ŀǇǇƭƛŜŘ ƛƴ ŀ ōƻƛƭŜǊΦ /ƭŜŀǊƭȅ ǘƘŜǊŜ ǿƛƭƭ ōŜ ŜȄŎŜǇǝƻƴǎ ƛƴŎƭǳŘƛƴƎ ŘƛǊŜŎǘ ŎƻƴǘŀŎǘ ŘǊȅƛƴƎ ŀƴŘΣ 
ǳǎŜ ƻŦ ŎƻƎŜƴŜǊŀǝƻƴ Ǉƭŀƴǘ ǿƛǘƘ ŜƴƎƛƴŜ ƻǊ Ǝŀǎ ǘǳǊōƛƴŜǎ ǘƻ ǇǊƻǾƛŘŜ ƘŜŀǘΦ 

¢ƘŜ ƳŜǘƘƻŘƻƭƻƎȅ ŎǳǊǊŜƴǘƭȅ ŀǎǎǳƳŜǎ ǘƘŜ ǎŀƳŜ ǘŜŎƘƴƻƭƻƎȅ ƻǊ ǘŜŎƘƴƻƭƻƎȅ ǎǇƭƛǘ ƛǎ ǳǎŜŘ ƛƴ ŜŀŎƘ ǎŜŎǘƻǊ 
ŀŎǊƻǎǎ ǘƘŜ нллрπǇǊŜǎŜƴǘ ǝƳŜ ǎŜǊƛŜǎΦ 

{ƳŀƭƭŜǊ Ǉƭŀƴǘ 

{ƳŀƭƭŜǊ a/tǎΣ ǎƳŀƭƭŜǊ ŦǳǊƴŀŎŜǎκƪƛƭƴǎ ŜǘŎΦΣ ŀƴŘ {/tǎ π ƻƊŜƴ ŎƻǾŜǊ ŀ ǿƛŘŜ ǊŀƴƎŜ ƻŦ ƛƴǎǘŀƭƭŀǝƻƴ ǘȅǇŜǎ ŀƴŘ 
ǎƛȊŜǎΦ CƻǊ ƻũǎƘƻǊŜ ƻƛƭ ŀƴŘ Ǝŀǎ ŀƴŘ ŀǳǘƻƎŜƴŜǊŀǝƻƴΣ ǿŜ ƘŀǾŜ ŀǎǎǳƳŜŘ ǘƘŀǘ ŎŜǊǘŀƛƴ ŀǇǇƭƛŀƴŎŜ ǘȅǇŜǎ 
ŘƻƳƛƴŀǘŜ ŦƻǊ ŜŀŎƘ ŦǳŜƭ ǘƻ ŀƭƭƻǿ ŀǇǇƭƛŎŀǝƻƴ ƻŦ ¢ƛŜǊ н ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎΦ CƻǊ ŜȄŀƳǇƭŜΣ ŜƴƎƛƴŜǎ ŦƻǊ ƻũǎƘƻǊŜ 
Ǝŀǎ ƻƛƭ ǳǎŜ ŀƴŘ ōƻƛƭŜǊǎκŦǳǊƴŀŎŜǎ ŦƻǊ ƻũǎƘƻǊŜ Ǝŀǎ ǳǎŜΣ ŜƴƎƛƴŜǎ ŦƻǊ ŀǳǘƻƎŜƴŜǊŀǝƻƴ Ǝŀǎ ƻƛƭ ŀƴŘ Ǝŀǎ ǳǎŜΦ 
CƻǊ ŦǳŜƭ ƻƛƭ ƎŜƴŜǊŀƭƭȅΣ ǿŜ ƘŀǾŜ ŀǎǎǳƳŜŘ ǘƘŀǘ ǘƘŜ ŦǳŜƭ ƛǎ ǳǎŜŘ ƛƴ ōƻƛƭŜǊǎ ƻǊ ŦǳǊƴŀŎŜǎ ŀƴŘ ǳǎŜŘ ŜƳƛǎǎƛƻƴ 
ŦŀŎǘƻǊǎ ŦƻǊ ōƻƛƭŜǊǎΦ CƻǊ Ŏƻŀƭ ǳǎŜΣ ǿŜ ƘŀǾŜ ŀŘƻǇǘŜŘ ŦŀŎǘƻǊǎ ŦƻǊ ǎƳŀƭƭ όғм a²ǘƘύ ōƻƛƭŜǊǎΦ CƻǊ ǘƘŜ ǊŜƳŀƛƴƛƴƎ 
ǎŜŎǘƻǊǎ ŀƴŘ ŦǳŜƭǎΣ ǿŜ ƘŀǾŜ ǳǎŜŘ ǘƘŜ ǎŀƳŜ ¢ƛŜǊ м ŦŀŎǘƻǊǎ ŦƻǊ ŎƻƳōǳǎǝƻƴ ƛƴ ƛƴŘǳǎǘǊȅ ŀǎ ǳǎŜŘ ƛƴ ǇǊŜǾƛƻǳǎ 
ǎǳōƳƛǎǎƛƻƴǎΦ 

/ƘƻƛŎŜ ƻŦ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ 

¢ƘŜ ǎŜƭŜŎǝƻƴ ƻŦ DǳƛŘŜōƻƻƪ ŦŀŎǘƻǊǎ ǿŀǎ ǊŜǾƛŜǿŜŘ ŀǎ ǇŀǊǘ ƻŦ ǘƘŜ ǇǊƻŎŜǎǎ ǘƻ ƛƴŎƭǳŘŜ ŀŘŘƛǝƻƴŀƭ Ǉƻƭƭǳǘŀƴǘǎ 
ŀƴŘ ǘƘƛǎ ǊŜǾƛŜǿ ƭŜŘ ǘƻ ƻƴŜ ǎƛƎƴƛŬŎŀƴǘ ŎƘŀƴƎŜ ǘƻ ǘƘŜ ŦŀŎǘƻǊǎ ǳǎŜŘ ŦƻǊ ƛƴŘǳǎǘǊƛŀƭπǎŎŀƭŜ ŎƻƳōǳǎǝƻƴ ƻŦ 
ōƛƻƳŀǎǎΦ ¢ƘŜ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ŦŀŎǘƻǊǎ ǿŜǊŜ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ƳŀƴǳŀƭƭȅπŦŜŘ ōƻƛƭŜǊǎ ōǳǘ ǘƘŜ ǊŜǾƛŜǿ 
ŎƻƴŎƭǳŘŜŘ ǘƘŀǘ ǘƘŜ ¦Y ǇƻǇǳƭŀǝƻƴ ƻŦ ōƛƻƳŀǎǎ ōƻƛƭŜǊǎ ǿƻǳƭŘ ōŜ ŀǳǘƻƳŀǝŎŀƭƭȅπŦŜŘΦ /ƻƴǎǳƳǇǝƻƴ ƻŦ 
ōƛƻƳŀǎǎ ōȅ ¦Y ƛƴŘǳǎǘǊȅ Ƙŀǎ ƛƴŎǊŜŀǎŜŘ ƳŀǊƪŜŘƭȅ ŦǊƻƳ ǊŜƭŀǝǾŜƭȅ ǘǊƛǾƛŀƭ ƭŜǾŜƭǎ ǘŜƴ ȅŜŀǊǎ ŀƎƻΣ ŀƴŘ ƛǘ ǎŜŜƳǎ 
ƘƛƎƘƭȅ ƭƛƪŜƭȅ ǘƘŀǘ ǘƘƛǎ ƭŀǊƎŜ ƛƴŎǊŜŀǎŜ ƛƴ ŘŜƳŀƴŘ ǿƻǳƭŘ ōŜ ŘǳŜ ǘƻ ǘƘŜ ǳǎŜ ƻŦ ƴŜǿ ŎƻƳōǳǎǝƻƴ ŀǇǇƭƛŀƴŎŜǎ 
ǿƘƛŎƘ ŀǊŜ ǳƴƭƛƪŜƭȅ ǘƻ ōŜ ƳŀƴǳŀƭƭȅπŦŜŘΦ ¢ƘŜ DǳƛŘŜōƻƻƪ ŦŀŎǘƻǊǎ ŦƻǊ ŀǳǘƻƳŀǝŎŀƭƭȅπŦŜŘ ōƻƛƭŜǊǎ ŀǊŜ ƭƻǿŜǊ 
ǘƘŀƴ ǘƘƻǎŜ ǳǎŜŘ ǇǊŜǾƛƻǳǎƭȅ ǎƻ ǘƘƛǎ ŎƘŀƴƎŜ ƛƴ ŦŀŎǘƻǊ ǎŜƭŜŎǝƻƴ ǊŜǎǳƭǘǎ ƛƴ ŀ ǊŜǾƛǎƛƻƴ ǘƻ ǘƘŜ taнΦр ŜƳƛǎǎƛƻƴ 
ŜǎǝƳŀǘŜǎ ŦƻǊ ōƛƻƳŀǎǎ ŎƻƳōǳǎǝƻƴ ς ǎŜŜ ǊŜŎŀƭŎǳƭŀǝƻƴǎ ǎŜŎǝƻƴ ōŜƭƻǿΦ  

 

3.2.15. Source specific QA/QC and Verification 

¢ƘŜ v!κv/ ǇǊƻŎŜŘǳǊŜ ŦƻǊ ǘƘƛǎ ǎŜŎǘƻǊ ƛǎ ŎƻǾŜǊŜŘ ōȅ ǘƘŜ ƎŜƴŜǊŀƭ v!κv/ ƻŦ ǘƘŜ b!9L ƛƴ {ŜŎǝƻƴ лΣ ǿƛǘƘ 
ǎǇŜŎƛŬŎ ŀŘŘƛǝƻƴŀƭ v!κv/ ŦƻǊ м!н ƻǳǘƭƛƴŜŘ ƘŜǊŜΦ 

!ƭƭƻŎŀǝƻƴǎ ƻŦ ŦǳŜƭ ǳǎŜ ŀǊŜ ǇǊƛƳŀǊƛƭȅ ŘŜǊƛǾŜŘ ŦǊƻƳ 59{b½ ǇǳōƭƛŎŀǝƻƴǎ ǘƘŀǘ ŀǊŜ ǎǳōƧŜŎǘ ǘƻ ŜǎǘŀōƭƛǎƘŜŘ 
v!κv/ ǊŜǉǳƛǊŜƳŜƴǘǎΣ ŀǎ ǊŜǉǳƛǊŜŘ ŦƻǊ ŀƭƭ ¦Y !ŎŎǊŜŘƛǘŜŘ hŶŎƛŀƭ {ǘŀǝǎǝŎǎΦ CƻǊ ǎǇŜŎƛŬŎ ƛƴŘǳǎǘǊȅ ǎŜŎǘƻǊǎ 
όƛǊƻƴ ŀƴŘ ǎǘŜŜƭΣ ŎŜƳŜƴǘΣ ƭƛƳŜΣ ŀǳǘƻƎŜƴŜǊŀǝƻƴύ ǘƘŜ ǉǳŀƭƛǘȅ ƻŦ ǘƘŜǎŜ Řŀǘŀ ƛǎ ŀƭǎƻ ŎƘŜŎƪŜŘ ōȅ ǘƘŜ LƴǾŜƴǘƻǊȅ 
!ƎŜƴŎȅ ǘƘǊƻǳƎƘ ŎƻƳǇŀǊƛǎƻƴ ŀƎŀƛƴǎǘ ƻǇŜǊŀǘƻǊπǎǳǇǇƭƛŜŘ ŀŎǝǾƛǘȅ ŀƴŘ ŜƳƛǎǎƛƻƴǎ ƛƴŦƻǊƳŀǝƻƴ ŀƴŘ ŜƴŜǊƎȅ 
ǳǎŜ Řŀǘŀ ƻōǘŀƛƴŜŘ ŦǊƻƳ ǘƘŜ ¦Y 9¢{Φ !ǎ ŘƛǎŎǳǎǎŜŘ ŀōƻǾŜΣ ǘƘŜǊŜ ŀǊŜ ƛƴǎǘŀƴŎŜǎ ǿƘŜǊŜ ǎǳŎƘ ƛƴŦƻǊƳŀǝƻƴ 
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Ƙŀǎ ƭŜŘ ǘƻ ŀƳŜƴŘƳŜƴǘǎ ǘƻ ǘƘŜ ŦǳŜƭ ŀƭƭƻŎŀǝƻƴǎ ǊŜǇƻǊǘŜŘ ōȅ 59{b½Σ ǘƘǊƻǳƎƘ ŦǳŜƭ ǊŜπŀƭƭƻŎŀǝƻƴǎ ōŜǘǿŜŜƴ 
ǎŜŎǘƻǊǎ ǿƘƛƭǎǘ ǊŜǘŀƛƴƛƴƎ ƻǾŜǊŀƭƭ ŎƻƴǎƛǎǘŜƴŎȅ ǿƛǘƘ ǘƻǘŀƭ ¦Y ŦǳŜƭ ŎƻƴǎǳƳǇǝƻƴΦ 

{ƻƳŜ ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ŦƻǊ м!н ǊŜƭȅ ǳǇƻƴ ŜƳƛǎǎƛƻƴǎ Řŀǘŀ ǊŜǇƻǊǘŜŘ ƛƴ ǘƘŜ tLΣ ²9LΣ {twL ŀƴŘ bLtLΦ 
{ŜŎǝƻƴ оΦмΦт ŘƛǎŎǳǎǎŜǎ v!κv/ ƛǎǎǳŜǎ ǊŜƎŀǊŘƛƴƎ ǘƘŜǎŜ ŘŀǘŀΦ 

3.2.16. Recalculations in NFR 1A2 

¢ƘŜ Ƴŀƛƴ ǊŜŎŀƭŎǳƭŀǝƻƴǎ ŦƻǊ м!н ŜƳƛǎǎƛƻƴǎ ōȅ Ǉƻƭƭǳǘŀƴǘ ŀǊŜ ŀǎ ŦƻƭƭƻǿǎΥ 

hǾŜǊŀƭƭ ƪŜȅ ǊŜŀǎƻƴǎ ōŜƘƛƴŘ bh· ŜƳƛǎǎƛƻƴǎ ǊŜŎŀƭŎǳƭŀǝƻƴǎ ŀǊŜ ŦǳǊǘƘŜǊ ŘƛǎŀƎƎǊŜƎŀǝƻƴ ƻŦ ŦǳŜƭ ƻƛƭ ǳǎŜ ŦǊƻƳ 
ƛǊƻƴ ŀƴŘ ǎǘŜŜƭΦ CǳǊǘƘŜǊƳƻǊŜ ǊŜŎŀƭŎǳƭŀǝƻƴǎ ƛƴ м!нƎǾƛƛƛ ǿŜǊŜ ǘƘŜ ǊŜǎǳƭǘ ƻŦ ǘƘŜ ƛƳǇƭŜƳŜƴǘŀǝƻƴ ƻŦ ǘƘŜ ŀ 
ƴŜǿ ōƛƻŜƴŜǊƎȅ ƳƻŘŜƭ ǘƘŀǘ ǊŜƭƛŜǎ ƻƴ ǘƘŜ ŀŎǝǾƛǘȅ Řŀǘŀ ŦǊƻƳ 5¦Y9{Φ Lƴ ŀŘŘƛǝƻƴΣ ǊŜǾƛǎƛƻƴǎ ǘƻ ǘƘŜ 5¦Y9{ 
Řŀǘŀ ƘŀǾŜ ƛƳǇŀŎǘ ǘƘŜ ƳƻǊŜ ǊŜŎŜƴǘ ȅŜŀǊǎΦ  

{hн ŜƳƛǎǎƛƻƴǎ ƘŀǾŜ ǎŜŜƴ ǎƭƛƎƘǘ ǊŜŎŀƭŎǳƭŀǝƻƴǎ ǇǊƛƳŀǊƛƭȅ ŀǎ ǘƘŜ ǊŜǎǳƭǘ ƻŦ ǊŜŀƭƭƻŎŀǝƻƴ ƻŦ Ŏƻŀƭ ŦƻǊ 
ŀǳǘƻƎŜƴŜǊŀǝƻƴ ŦǊƻƳ м!нō ǘƻ м!нƎΦ 

ba±h/ǎ ƘŀǾŜ ōŜŜƴ ǊŜǾƛǎŜŘ ǎƭƛƎƘǘƭȅ ŀǎ ǿŜƭƭΣ ǎŜŜƛƴƎ ǊŜŘǳŎǝƻƴǎ ƛƴ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ нлму ƻƴǿŀǊŘǎΣ 
ǇǊƛƳŀǊƛƭȅ ŘǳŜ ǘƻ ŀ ŘƛǎŀƎƎǊŜƎŀǝƻƴ ƻŦ Ǝŀǎ ƻƛƭ ǊŜŎƻƴŎƛƭƛŀǝƻƴǎΣ ŀƴ ǳǇŘŀǘŜ ǘƻ ǘƘŜ ōƻǧƻƳ ǳǇ ŜǎǝƳŀǝƻƴ ƻŦ 
bwaa ǳǎŜŘ ƛƴ ŎƻƴǎǘǊǳŎǝƻƴΣ ƳƛƴƛƴƎ ŀƴŘ ǉǳŀǊǊȅƛƴƎΣ ŦƻǊƪƭƛƊǎ ŀƴŘ ƻǘƘŜǊ ƛƴŘǳǎǘǊȅ ŀǎ ǿŜƭƭ ŀǎ ŀ ǊŜŘǳŎǝƻƴ 
ƛƴ ǘƘŜ ƛƴŘǳǎǘǊƛŀƭ ŎƻƳōǳǎǝƻƴ ƻŦ ƴŀǘǳǊŀƭ ƎŀǎΦ 

!ŘŘƛǝƻƴŀƭ ƳƛƴƻǊ ǊŜŎŀƭŎǳƭŀǝƻƴǎ ŦƻǊ Ƴƻǎǘ Ǉƻƭƭǳǘŀƴǘǎ ƻŎŎǳǊ ŘǳŜ ǘƻ ǊŜǾƛǎƛƻƴǎ ǘƻ ǘƘŜ ŀŎǝǾƛǘȅ Řŀǘŀ ƛƴ 5¦Y9{ 
ŀƴŘ ƛƴ ǎƻƳŜ ŎŀǎŜǎ ǘƻ ǊŜǾƛǎƛƻƴǎ ǘƻ ǘƘŜ ǝƳŜ ǎŜǊƛŜǎ ƻŦ ŦǳŜƭ ŎŀƭƻǊƛŬŎ ǾŀƭǳŜǎ ό/±ǎύ ǳǎŜŘ ǘƻ ŎƻƴǾŜǊǘ 5¦Y9{ 
Řŀǘŀ ƛƴ Ƴŀǎǎ ǘŜǊƳǎ ǘƻ ŜƴŜǊƎȅ ǘŜǊƳǎΦ  

.ƛƻŜƴŜǊƎȅ ǳǎŜ Ƙŀǎ ōŜŜƴ ǊŜǾƛŜǿŜŘΣ ŀƴŘ ǿƘŜǊŜ ǇƻǎǎƛōƭŜ ŀƭƛƎƴŜŘ ǿƛǘƘ 5¦Y9{Φ ¢Ƙƛǎ ƳŜŀƴǎ ǘƘŀǘ Ǉƭŀƴǘ 
ōƛƻƳŀǎǎ ŀƴŘ ŀƴƛƳŀƭ ōƛƻƳŀǎǎ ŀǊŜ ƴƻǿ ǊŜǇƻǊǘŜŘ ǎŜǇŀǊŀǘŜƭȅ ŀƴŘ ǘƘŜ ǊŜŎƻƴŎƛƭƛŀǝƻƴ ǿƛǘƘ 5¦Y9{ ōŜǘǿŜŜƴ 
ǘƘŜ ŜƭŜŎǘǊƛŎƛǘȅ ƎŜƴŜǊŀǝƻƴ ŎŀǘŜƎƻǊȅ ŀƴŘ ƛƴŘǳǎǘǊȅ ƛǎ ŎŀǊǊƛŜŘ ƻǳǘ ƻƴ ŀ ŦǳŜƭ ǎǇŜŎƛŬŎ ōŀǎƛǎΦ  

[ŀƴŘŬƭƭ Ǝŀǎ ŀƴŘ ǎŜǿŀƎŜ Ǝŀǎ ŎƻƳōǳǎǝƻƴ ǘƘŀǘ ǿŀǎ ǇǊŜǾƛƻǳǎƭȅ ǊŜǇƻǊǘŜŘ ǳƴŘŜǊ м!мŀ όŀǎ ƘŜŀǘ ǎǳǇǇƭȅύ ƛǎ 
ƴƻǿ ƛƴŎƭǳŘŜŘ ǳƴŘŜǊ м!нƎǾƛƛƛΣ ǿƘƛŎƘ ƛǎ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǘƘŜ 5¦Y9{ ŎŀǘŜƎƻǊƛǎŀǝƻƴΦ  

tǊŜǾƛƻǳǎ ǎǳōƳƛǎǎƛƻƴǎ ƻŦ ǘƘŜ ¦Y ƛƴǾŜƴǘƻǊȅ ǳǎŜŘ ǘƘŜ ǘŜǊƳ άa{²έ ǘƻ ǊŜŦŜǊ ǘƻ ŀƭƭ ǿŀǎǘŜ ŦǳŜƭǎΣ ǘƘƛǎ 
ŎƭŀǎǎƛŬŎŀǝƻƴ Ƙŀǎ ōŜŜƴ ǊŜǾƛŜǿŜŘ ŀƴŘ ǊŜŬƴŜŘΦ άa{²έ ƛƴ м!н ƛǎ ƴƻǿ ǊŜǇƻǊǘŜŘ ŀǎ ƳǳƴƛŎƛǇŀƭ ŀƴŘ ƴƻƴπ
ƳǳƴƛŎƛǇŀƭ ǎƻƭƛŘ ǿŀǎǘŜΣ ŀƴŘ ǎǇƭƛǘ ōŜǘǿŜŜƴ ōƛƻƳŀǎǎ ŀƴŘ ƴƻƴπōƛƻƳŀǎǎ ŎŀǘŜƎƻǊƛŜǎΣ ŦƻǊ ǘǊŀƴǎǇŀǊŜƴŎȅ ŀƴŘ 
ōŜǧŜǊ ŀƭƛƎƴƳŜƴǘ ǿƛǘƘ 5¦Y9{Φ ¢Ƙƛǎ ŦǳŜƭ ƛǎ ƴƻǿ ǊŜǇƻǊǘŜŘ ŘƛǎŀƎƎǊŜƎŀǘŜŘ ŀŎǊƻǎǎ м!н ŀƴŘ м!пΣ ǿƘŜǊŜ ǘƘŜ 
Řŀǘŀ ǎǳǇǇƻǊǘǎ ǘƘƛǎ ǎǇƭƛǘΣ ƛƴ ǇƭŀŎŜ ƻŦ ŀ ǎƛƴƎƭŜ ŎŀǘŜƎƻǊȅ όƳƛǎŎŜƭƭŀƴŜƻǳǎ ƛƴŘǳǎǘǊƛŀƭ κ ŎƻƳƳŜǊŎƛŀƭ 
ŎƻƳōǳǎǝƻƴύ ǳƴŘŜǊ м!мŀΦ 

3.2.17. Planned Improvements in NFR 1A2 

²ƛǘƘ ǎƻƳŜ ŜȄŎŜǇǝƻƴǎΣ ǘƘŜ ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ŦƻǊ м!н ŀǊŜ ŘŜǊƛǾŜŘ ǳǎƛƴƎ ƭƛǘŜǊŀǘǳǊŜ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎΦ 
¢Ƙƛǎ ŜƴǎǳǊŜǎ ǘƘŀǘ ǘƘŜ ¦Y ƛƴǾŜƴǘƻǊȅ ŀǇǇǊƻŀŎƘ ƛǎ ǘǊŀƴǎǇŀǊŜƴǘ ŀƴŘΣ ǘƘǊƻǳƎƘ ǘƘŜ ǳǎŜ ƻŦ 9a9tκ99! 
DǳƛŘŜōƻƻƪ ŘŜŦŀǳƭǘǎΣ ōŀǎŜŘ ƻƴ ƛƴǾŜƴǘƻǊȅ ƎƻƻŘ ǇǊŀŎǝŎŜΦ ¢ƘŜ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊ ŀǇǇǊƻŀŎƘ ƛǎ ŀǳƎƳŜƴǘŜŘ ōȅ 
ǎƛǘŜπǎǇŜŎƛŬŎ ŜƳƛǎǎƛƻƴǎ Řŀǘŀ ǊŜǇƻǊǘŜŘ ōȅ ƻǇŜǊŀǘƻǊǎ ǿƘŜǊŜ ǘƘƛǎ ƛǎ ǇǊŀŎǝŎŀōƭŜΦ ¢ƘŜ ¦Y ŀǇǇǊƻŀŎƘ ǘƘŜǊŜŦƻǊŜ 
ǘŀƪŜǎ ǎƻƳŜ ŀŎŎƻǳƴǘ ƻŦ ¦YπǎǇŜŎƛŬŎ ƻǊ ǎƛǘŜπǎǇŜŎƛŬŎ ŦŀŎǘƻǊǎ ǎǳŎƘ ŀǎ ŘƛũŜǊŜƴŎŜǎ ƛƴ ŀōŀǘŜƳŜƴǘ ƭŜǾŜƭǎΣ ŦǳŜƭ 
ŎƻƳǇƻǎƛǝƻƴΣ ƻǊ ŎƻƳōǳǎǝƻƴ ŀǇǇƭƛŀƴŎŜ ŘŜǎƛƎƴ ŎƻƳǇŀǊŜŘ ǿƛǘƘ ǘƘŜ ΨǘȅǇƛŎŀƭΩ ǎƛǘǳŀǝƻƴ ǿƘƛŎƘ ǘƘŜ ŘŜŦŀǳƭǘ 
ŦŀŎǘƻǊǎ ǊŜǇǊŜǎŜƴǘΦ .ǳǘ ǘƘƛǎ ƛǎ ƭƛƳƛǘŜŘ ōȅ ǘƘŜ ŀǾŀƛƭŀōƛƭƛǘȅ ƻŦ Řŀǘŀ ŀƴŘΣ ŀǎ ŀ ǊŜǎǳƭǘΣ ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ŦƻǊ 
м!н ŀǊŜ ǊŜƭŀǝǾŜƭȅ ǳƴŎŜǊǘŀƛƴΦ 

¢ƘŜ ¢ƛŜǊ н LƴŘǳǎǘǊƛŀƭ {ŎŀƭŜ /ƻƳōǳǎǝƻƴ Ƙŀǎ ƛƳǇǊƻǾŜŘ ǘƘŜ ǉǳŀƭƛǘȅ ƻŦ ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎΦ CǳǊǘƘŜǊ 
ǊŜŬƴŜƳŜƴǘ ƻŦ ǘƘŜ ƳŜǘƘƻŘ ŦƻǊ ǘƘŜǎŜ Ǉƻƭƭǳǘŀƴǘǎ ǿƻǳƭŘ ǊŜǉǳƛǊŜ ƴŜǿ Řŀǘŀ ǘƻ ōŜ ŎƻƭƭŜŎǘŜŘΣ ƘƻǿŜǾŜǊ ǘƘŜ 
ǇƘŀǎŜŘ ǇŜǊƳƛǩƴƎ ƻŦ ƳŜŘƛǳƳ ŎƻƳōǳǎǝƻƴ Ǉƭŀƴǘǎ ǿƛƭƭ ǇǊƻǾƛŘŜ ǘƘŜ ōŀǎƛǎ ŦƻǊ ǘƘŜ ǊŜǇƻǊǝƴƎ ƻŦ ǎǳŎƘ ŘŀǘŀΦ 
¢ƘŜǊŜŦƻǊŜΣ ƛƳǇǊƻǾŜƳŜƴǘǎ ǘƻ ǘƘŜ ƳŜǘƘƻŘƻƭƻƎȅ ǎƘƻǳƭŘ ōŜ ǇƻǎǎƛōƭŜ ƛƴ ŦǳǘǳǊŜ ǎǳōƳƛǎǎƛƻƴǎ ǳǎƛƴƎ Řŀǘŀ 
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ǇǊƻǾƛŘŜŘ ǘƻ ǘƘŜ LƴǾŜƴǘƻǊȅ !ƎŜƴŎȅ ōȅ ǊŜƎǳƭŀǘƻǊǎΦ ¢ƘŜ ŎƻƭƭŜŎǝƻƴ ƻŦ Řŀǘŀ ƛǎ ǎǝƭƭ ŀǘ ŀ ŦŀƛǊƭȅ ŜŀǊƭȅ ǎǘŀƎŜ ǎƻ 
ƴƻ Ǉƭŀƴǎ ƘŀǾŜ ȅŜǘ ōŜŜƴ ƳŀŘŜ ŦƻǊ ƛƳǇǊƻǾƛƴƎ ǘƘŜ ƳŜǘƘƻŘƻƭƻƎȅ ōǳǘ ƛƳǇǊƻǾŜƳŜƴǘǎ ŀǊŜ ǎŜŜƴ ŀǎ ŀ ǇǊƛƻǊƛǘȅΦ 
²Ŝ ǿƛƭƭ ǘƘŜǊŜŦƻǊŜ ŎƻƴǝƴǳŜ ǘƻ ƳƻƴƛǘƻǊ ǘƘŜ ŀǾŀƛƭŀōƭŜ Řŀǘŀ ŀƴŘ ǿƛƭƭ ŜǾŀƭǳŀǘŜ ǿƘŀǘ ǇƻǘŜƴǝŀƭ ǘƘŜǊŜ ƛǎ ǘƻ 
ƛƴŎƻǊǇƻǊŀǘŜ ƴŜǿ Řŀǘŀ ŀƴŘ ǘƻ ƛƳǇǊƻǾŜ ǘƘŜ ƳŜǘƘƻŘƻƭƻƎȅ ŀƴŘ ŜǎǝƳŀǘŜǎΦ  

 

3.3. NFR 1A3: Transport 

¢Ƙƛǎ ǎŜŎǝƻƴ ŀƴŘ ¢ŀōƭŜ оπф ōŜƭƻǿ ŎƻǾŜǊ bCw ŎŀǘŜƎƻǊȅ м!о ƛƴ Ŧǳƭƭ Ǉƭǳǎ ƻǘƘŜǊ ǘȅǇŜǎ ƻŦ ƳƻōƛƭŜ ƳŀŎƘƛƴŜǊȅ 
ŀƴŘ ƴƻƴπǊƻŀŘ ǘǊŀƴǎǇƻǊǘ ƛƴŎƭǳŘŜŘ ǳƴŘŜǊ bCw ŎŀǘŜƎƻǊƛŜǎ м!нΣ м!п ŀƴŘ м!рΦ  

!ǇǇŜƴŘƛȄ н ƻǳǘƭƛƴŜǎ ǘƘŜ ƻǊƛƎƛƴŀƭ ǎƻǳǊŎŜǎ ƻŦ ǘƘŜ ta ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ǳǎŜŘ ƛƴ ǘƘŜ ǘǊŀƴǎǇƻǊǘ ǎŜŎǘƻǊ ŀƴŘ 
ǿƘŜǘƘŜǊ ǘƘŜȅ ƛƴŎƭǳŘŜ ƻǊ ŜȄŎƭǳŘŜ ǘƘŜ ŎƻƴŘŜƴǎŀōƭŜ ŎƻƳǇƻƴŜƴǘΦ 

¢ŀōƭŜ оπф aŀǇǇƛƴƎ ƻŦ bCw {ƻǳǊŎŜ /ŀǘŜƎƻǊƛŜǎ ǘƻ b!9L {ƻǳǊŎŜ /ŀǘŜƎƻǊƛŜǎΥ ¢ǊŀƴǎǇƻǊǘ 

bCw /ŀǘŜƎƻǊȅ tƻƭƭǳǘŀƴǘ ŎƻǾŜǊŀƎŜ b!9L {ƻǳǊŎŜ ŎŀǘŜƎƻǊȅ 
{ƻǳǊŎŜ ƻŦ 
9Ƴƛǎǎƛƻƴ 
CŀŎǘƻǊǎ 

м!нƎǾƛƛ aƻōƛƭŜ 
/ƻƳōǳǎǝƻƴ ƛƴ 

ƳŀƴǳŦŀŎǘǳǊƛƴƎ ƛƴŘǳǎǘǊƛŜǎ 
ŀƴŘ ŎƻƴǎǘǊǳŎǝƻƴΥ όǇƭŜŀǎŜ 
ǎǇŜŎƛŦȅ ƛƴ ǘƘŜ LLwύ 

!ƭƭ /[w¢!t Ǉƻƭƭǳǘŀƴǘǎ 
LƴŘǳǎǘǊƛŀƭ ƻũπǊƻŀŘ ƳƻōƛƭŜ 

ƳŀŎƘƛƴŜǊȅ 
9a9tκ99! 
DǳƛŘŜōƻƻƪǎ 

м!оŀƛόƛύ LƴǘŜǊƴŀǝƻƴŀƭ 
!Ǿƛŀǝƻƴ ό[¢hύ 

!ƭƭ /[w¢!t Ǉƻƭƭǳǘŀƴǘǎ 

όŜȄŎŜǇǘ bIо ŀƴŘ ŀƭƭ thtǎύ 

!ƛǊŎǊŀƊ π ƛƴǘŜǊƴŀǝƻƴŀƭ ǘŀƪŜπƻũ ŀƴŘ 
ƭŀƴŘƛƴƎ 

¦Y 
ƭƛǘŜǊŀǘǳǊŜ 
ǎƻǳǊŎŜǎ 

!ƛǊŎǊŀƊ ŜƴƎƛƴŜǎ 

hǾŜǊǎŜŀǎ ¢ŜǊǊƛǘƻǊƛŜǎ !Ǿƛŀǝƻƴ π 
DƛōǊŀƭǘŀǊ 

м!оŀƛƛόƛύ /ƛǾƛƭ !Ǿƛŀǝƻƴ 
ό5ƻƳŜǎǝŎΣ [¢hύ 

!ƛǊŎǊŀƊ π ŘƻƳŜǎǝŎ ǘŀƪŜπƻũ ŀƴŘ 
ƭŀƴŘƛƴƎ 

!ƛǊŎǊŀƊ ōŜǘǿŜŜƴ ¦Y ŀƴŘ DƛōǊŀƭǘŀǊ 
π ¢h[ 

м!оōƛ wƻŀŘ ǘǊŀƴǎǇƻǊǘΥ 
tŀǎǎŜƴƎŜǊ ŎŀǊǎ 

!ƭƭ /[w¢!t Ǉƻƭƭǳǘŀƴǘǎ 
όŜȄŎŜǇǘ t/.ǎύ 

tŜǘǊƻƭ ŎŀǊǎ ǿƛǘƘ ŀƴŘ ǿƛǘƘƻǳǘ 
ŎŀǘŀƭȅǝŎ ŎƻƴǾŜǊǘŜǊ όŎƻƭŘπǎǘŀǊǘΣ 
ǳǊōŀƴΣ ǊǳǊŀƭ ŀƴŘ ƳƻǘƻǊǿŀȅ 

ŘǊƛǾƛƴƎύ 

¦Y ŦŀŎǘƻǊǎΣ 
CǳŜƭǎ 

LƴŘǳǎǘǊȅ ¦YΣ 
ƻǊ ŦŀŎǘƻǊǎ 
ŦǊƻƳ 

/ht9w¢ рΦу 
ŀƴŘ 

9a9tκ99! 
DǳƛŘŜōƻƻƪǎ 

5ƛŜǎŜƭ ŎŀǊǎ όŎƻƭŘπǎǘŀǊǘΣ ǳǊōŀƴΣ ǊǳǊŀƭ 
ŀƴŘ ƳƻǘƻǊǿŀȅ ŘǊƛǾƛƴƎύ 

wƻŀŘ ǾŜƘƛŎƭŜ ŜƴƎƛƴŜǎ όƭǳōǊƛŎŀǝƴƎ 
ƻƛƭύ 

м!оōƛƛ wƻŀŘ ǘǊŀƴǎǇƻǊǘΥ 
[ƛƎƘǘ Řǳǘȅ ǘǊǳŎƪǎ 

tŜǘǊƻƭ [D±ǎ ǿƛǘƘ ŀƴŘ ǿƛǘƘƻǳǘ 
ŎŀǘŀƭȅǝŎ ŎƻƴǾŜǊǘŜǊ όŎƻƭŘπǎǘŀǊǘΣ 
ǳǊōŀƴΣ ǊǳǊŀƭ ŀƴŘ ƳƻǘƻǊǿŀȅ 

ŘǊƛǾƛƴƎύ 

5ƛŜǎŜƭ [D±ǎ όŎƻƭŘπǎǘŀǊǘΣ ǳǊōŀƴΣ 
ǊǳǊŀƭ ŀƴŘ ƳƻǘƻǊǿŀȅ ŘǊƛǾƛƴƎύ 

[tD [D±ǎ όǳǊōŀƴΣ ǊǳǊŀƭ ŀƴŘ 
ƳƻǘƻǊǿŀȅ ŘǊƛǾƛƴƎύ 

м!оōƛƛƛ wƻŀŘ ǘǊŀƴǎǇƻǊǘΥ 
IŜŀǾȅ Řǳǘȅ ǾŜƘƛŎƭŜǎ 

.ǳǎŜǎ ŀƴŘ ŎƻŀŎƘŜǎ όŎƻƭŘπǎǘŀǊǘΣ 
ǳǊōŀƴΣ ǊǳǊŀƭ ŀƴŘ ƳƻǘƻǊǿŀȅ 

ŘǊƛǾƛƴƎύ 

ID± ŀǊǝŎǳƭŀǘŜŘ όŎƻƭŘπǎǘŀǊǘΣ ǳǊōŀƴΣ 
ǊǳǊŀƭ ŀƴŘ ƳƻǘƻǊǿŀȅ ŘǊƛǾƛƴƎύ 
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bCw /ŀǘŜƎƻǊȅ tƻƭƭǳǘŀƴǘ ŎƻǾŜǊŀƎŜ b!9L {ƻǳǊŎŜ ŎŀǘŜƎƻǊȅ 
{ƻǳǊŎŜ ƻŦ 
9Ƴƛǎǎƛƻƴ 
CŀŎǘƻǊǎ 

ID± ǊƛƎƛŘ όŎƻƭŘπǎǘŀǊǘΣ ǳǊōŀƴΣ ǊǳǊŀƭ 
ŀƴŘ ƳƻǘƻǊǿŀȅ ŘǊƛǾƛƴƎύ 

DŀǎπŦǳŜƭƭŜŘ ID±ǎ όǳǊōŀƴΣ ǊǳǊŀƭ ŀƴŘ 
ƳƻǘƻǊǿŀȅ ŘǊƛǾƛƴƎύ 

м!оōƛǾ wƻŀŘ ǘǊŀƴǎǇƻǊǘΥ 
aƻǇŜŘǎ ϧ ƳƻǘƻǊŎȅŎƭŜǎ 

aƻǇŜŘǎ όғрлŎŎ нǎǘύ π ǳǊōŀƴ 
ŘǊƛǾƛƴƎ 

aƻǘƻǊŎȅŎƭŜ όҔрлŎŎ нǎǘύ π ǳǊōŀƴ 
ŘǊƛǾƛƴƎ 

aƻǘƻǊŎȅŎƭŜ όҔрлŎŎ пǎǘύ π ǳǊōŀƴΣ 
ǊǳǊŀƭ ŀƴŘ ƳƻǘƻǊǿŀȅ ŘǊƛǾƛƴƎ 

м!оōǾ wƻŀŘ ǘǊŀƴǎǇƻǊǘΥ 
DŀǎƻƭƛƴŜ ŜǾŀǇƻǊŀǝƻƴ 

ba±h/ǎ 
tŜǘǊƻƭ ŎŀǊǎ ŀƴŘ [D±ǎΣ ƳƻǇŜŘǎ ŀƴŘ 
ƳƻǘƻǊŎȅŎƭŜǎ όғрлŎŎ нǎǘ ŀƴŘ ҔрлŎŎ 

пǎǘύ 

м!оōǾƛ wƻŀŘ ǘǊŀƴǎǇƻǊǘΥ 
!ǳǘƻƳƻōƛƭŜ ǘȅǊŜ ŀƴŘ ōǊŀƪŜ 

ǿŜŀǊ 

tŀǊǝŎǳƭŀǘŜ aŀǧŜǊΣ /ŘΣ /ǊΣ 
/ǳΣ bƛ ŀƴŘ ½ƴ 

!ƭƭ /ŀǊǎΣ [D±ǎΣ ID± ǊƛƎƛŘ ŀƴŘ 
ŀǊǝŎǳƭŀǘŜŘΣ ōǳǎŜǎ ŀƴŘ ŎƻŀŎƘŜǎΣ 
ƳƻǇŜŘǎ ŀƴŘ ƳƻǘƻǊŎȅŎƭŜǎ όǳǊōŀƴΣ 
ǊǳǊŀƭ ŀƴŘ ƳƻǘƻǊǿŀȅ ŘǊƛǾƛƴƎύ 

м!оōǾƛƛ wƻŀŘ ǘǊŀƴǎǇƻǊǘΥ 
!ǳǘƻƳƻōƛƭŜ ǊƻŀŘ ŀōǊŀǎƛƻƴ 

tŀǊǝŎǳƭŀǘŜ aŀǧŜǊ 

!ƭƭ /ŀǊǎΣ [D±ǎΣ ID± ǊƛƎƛŘ ŀƴŘ 
ŀǊǝŎǳƭŀǘŜŘΣ ōǳǎŜǎ ŀƴŘ ŎƻŀŎƘŜǎΣ 
ƳƻǇŜŘǎ ŀƴŘ ƳƻǘƻǊŎȅŎƭŜǎ όǳǊōŀƴΣ 
ǊǳǊŀƭ ŀƴŘ ƳƻǘƻǊǿŀȅ ŘǊƛǾƛƴƎύ 

м!оŎ wŀƛƭǿŀȅǎ 

!ƭƭ /[w¢!t Ǉƻƭƭǳǘŀƴǘǎ 
ƛƴŎƭǳŘƛƴƎ t/55κt/5Cǎ 
όŜȄŎŜǇǘ t!IǎΣ I/. ŀƴŘ 

t/.ǎύ 

wŀƛƭ π Ŏƻŀƭ 

¦Y ŦŀŎǘƻǊǎΣ 
CǳŜƭǎ 

LƴŘǳǎǘǊȅ ¦YΣ 
9a9tκ99! 
DǳƛŘŜōƻƻƪǎ 

wŀƛƭǿŀȅǎ π ŦǊŜƛƎƘǘ 

wŀƛƭǿŀȅǎ π ƛƴǘŜǊŎƛǘȅ 

wŀƛƭǿŀȅǎ π ǊŜƎƛƻƴŀƭ 

м!оŘƛƛ bŀǝƻƴŀƭ ƴŀǾƛƎŀǝƻƴ 
ό{ƘƛǇǇƛƴƎύ 

!ƭƭ /[w¢!t Ǉƻƭƭǳǘŀƴǘǎ 
όŜȄŎŜǇǘ t/.ǎύ 

aŀǊƛƴŜ ŜƴƎƛƴŜǎ 

¦Y ŦŀŎǘƻǊǎ 
ŀƴŘ 

9a9tκ99! 
DǳƛŘŜōƻƻƪǎ 

{ƘƛǇǇƛƴƎ π Ŏƻŀǎǘŀƭ 

{ŎŀǊōǊƻǳƎƘ 
Ŝǘ ŀƭΦ 
όнлмтύΣ 
9a9tκ99! 
DǳƛŘŜōƻƻƪΣ 
CǳŜƭǎ 

LƴŘǳǎǘǊȅ ¦Y 

LƴƭŀƴŘ ǿŀǘŜǊǿŀȅǎ 
9a9tκ99! 
DǳƛŘŜōƻƻƪǎ 

м!оŜƛ tƛǇŜƭƛƴŜ ǘǊŀƴǎǇƻǊǘ 

LƴŎƭǳŘŜŘ ŜƭǎŜǿƘŜǊŜ όм!мŎύ 
π ǎŜǇŀǊŀǝƻƴ ƻŦ ǘƘŜ ŦǳŜƭ 
ǳǎŜŘ ƛƴ ŎƻƳǇǊŜǎǎƻǊǎ ƛǎ ƴƻǘ 
ǇƻǎǎƛōƭŜ ōŀǎŜŘ ƻƴ ǘƘŜ 
ƛƴŦƻǊƳŀǝƻƴ ŦǊƻƳ ǘƘŜ 
ƻŶŎƛŀƭ ŜƴŜǊƎȅ ǎǘŀǝǎǝŎǎΦ 

b! b! 
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bCw /ŀǘŜƎƻǊȅ tƻƭƭǳǘŀƴǘ ŎƻǾŜǊŀƎŜ b!9L {ƻǳǊŎŜ ŎŀǘŜƎƻǊȅ 
{ƻǳǊŎŜ ƻŦ 
9Ƴƛǎǎƛƻƴ 
CŀŎǘƻǊǎ 

м!оŜƛƛ hǘƘŜǊ όǇƭŜŀǎŜ 
ǎǇŜŎƛŦȅ ƛƴ ǘƘŜ LLwύ 

!ƭƭ /[w¢!t Ǉƻƭƭǳǘŀƴǘǎ 

όŜȄŎŜǇǘ bIоΣ I/. ŀƴŘ 
t/.ǎύ 

!ƛǊŎǊŀƊ π ǎǳǇǇƻǊǘ ǾŜƘƛŎƭŜǎΣ ǎŜŀ 
ǇƻǊǘ ƳŀŎƘƛƴŜǊȅΣ ǊŜŦǊƛƎŜǊŀǘŜŘ 

ǘǊŀƴǎǇƻǊǘ ǾŜƘƛŎƭŜǎ 

¦Y 
[ƛǘŜǊŀǘǳǊŜ 
ǎƻǳǊŎŜǎΣ 
9a9tκ99! 
DǳƛŘŜōƻƻƪǎ 

м!пōƛƛ bƻƴπǊƻŀŘ ƳƻōƛƭŜ 
ǎƻǳǊŎŜǎ ŀƴŘ ƳŀŎƘƛƴŜǊȅ 

!ƭƭ /[w¢!t Ǉƻƭƭǳǘŀƴǘǎ 

όŜȄŎŜǇǘ bIоΣ I/. ŀƴŘ 
t/.ǎύ 

5ƻƳŜǎǝŎ ƘƻǳǎŜ ŀƴŘ ƎŀǊŘŜƴ 
ƳƻōƛƭŜ ƳŀŎƘƛƴŜǊȅ 

9a9tκ99! 
DǳƛŘŜōƻƻƪǎ 

м!пŎƛƛ bƻƴπǊƻŀŘ ƳƻōƛƭŜ 
ǎƻǳǊŎŜǎ 

!ƭƭ /[w¢!t Ǉƻƭƭǳǘŀƴǘǎ 

όŜȄŎŜǇǘ bIоΣ I/. ŀƴŘ 
t/.ǎύ 

!ƎǊƛŎǳƭǘǳǊŀƭ ƳƻōƛƭŜ ƳŀŎƘƛƴŜǊȅ 
9a9tκ99! 
DǳƛŘŜōƻƻƪǎ 

м!пŎƛƛƛ bƻƴπǊƻŀŘ ƳƻōƛƭŜ 
ǎƻǳǊŎŜǎ 

!ƭƭ /[w¢!t Ǉƻƭƭǳǘŀƴǘǎ 
όŜȄŎŜǇǘ t/.ǎύ 

CƛǎƘƛƴƎ 

¦Y ŦŀŎǘƻǊǎ 
ŀƴŘ 

9a9tκ99! 
DǳƛŘŜōƻƻƪǎ 

м!рō hǘƘŜǊΣ aƻōƛƭŜ 
όLƴŎƭǳŘƛƴƎ ƳƛƭƛǘŀǊȅύ 

!ƭƭ /[w¢!t Ǉƻƭƭǳǘŀƴǘǎ 
όŜȄŎŜǇǘ I/. ŀƴŘ t/.ǎύ 

!ƛǊŎǊŀƊ π ƳƛƭƛǘŀǊȅ 

¦Y 
[ƛǘŜǊŀǘǳǊŜ 
ǎƻǳǊŎŜǎΣ 
9a9tκ99! 
DǳƛŘŜōƻƻƪǎ 

{ƘƛǇǇƛƴƎ π ƴŀǾŀƭ 

{ŎŀǊōǊƻǳƎƘ 
Ŝǘ ŀƭΦ 
όнлмтύΣ 
9a9tκ99! 
DǳƛŘŜōƻƻƪΣ 
CǳŜƭǎ 

LƴŘǳǎǘǊȅ ¦YΣ 
9ƴǘŜŎ 
όнлмлύ 

3.3.1. Classification of Activities and Sources 

CǳŜƭ ǘȅǇŜǎ ǳǎŜŘ ƛƴ ǘƘŜ b!9L ŦƻǊ ǘǊŀƴǎǇƻǊǘ ǎƻǳǊŎŜǎ ŀǊŜ ƭƛǎǘŜŘ ƛƴ ¢ŀōƭŜ оπоΦ ¢ƘŜ ŘŜǘŀƛƭŜŘ b!9L ǎƻǳǊŎŜ 
ŎŀǘŜƎƻǊƛŜǎ ǳǎŜŘ ƛƴ ǘƘŜ ƛƴǾŜƴǘƻǊȅ ŦƻǊ ǘǊŀƴǎǇƻǊǘ ŀǊŜ ǇǊŜǎŜƴǘŜŘ ƛƴ ¢ŀōƭŜ оπф ŀōƻǾŜ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ bCw 
ǎƻǳǊŎŜ ŎŀǘŜƎƻǊƛǎŀǝƻƴΦ 

!ƭƳƻǎǘ ŀƭƭ ƻŦ ǘƘŜ bCw ǎƻǳǊŎŜ ŎŀǘŜƎƻǊƛŜǎ ƭƛǎǘŜŘ ƛƴ ¢ŀōƭŜ оπф ŀǊŜ ƪŜȅ ǎƻǳǊŎŜǎ ŦƻǊ ƻƴŜ ƻǊ ƳƻǊŜ Ǉƻƭƭǳǘŀƴǘǎ 
ŀƴŘ ǎƻ ǘƘŜ ŘŜǎŎǊƛǇǝƻƴ ƻŦ ǘƘŜ ƳŜǘƘƻŘƻƭƻƎȅ ǿƛƭƭ ŎƻǾŜǊ ǘƘŜ ǿƘƻƭŜ ƻŦ ǘƘƛǎ bCw ǎŜŎǘƻǊΦ  

3.3.2. NFR 1A3a: Aviation 

Lƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ ŀƎǊŜŜŘ ƎǳƛŘŜƭƛƴŜǎΣ ǘƘŜ b!9L Ŏƻƴǘŀƛƴǎ ŜǎǝƳŀǘŜǎ ŦƻǊ ōƻǘƘ ŘƻƳŜǎǝŎ ŀƴŘ 
ƛƴǘŜǊƴŀǝƻƴŀƭ ŎƛǾƛƭ ŀǾƛŀǝƻƴΣ ōǳǘ ƻƴƭȅ ŜƳƛǎǎƛƻƴǎ ǊŜƭŀǘŜŘ ǘƻ ƭŀƴŘƛƴƎ ŀƴŘ ǘŀƪŜπƻũ ό[¢hύ ŀǊŜ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ 
ƴŀǝƻƴŀƭ ǘƻǘŀƭΦ 9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ ƛƴǘŜǊƴŀǝƻƴŀƭ ŀƴŘ ŘƻƳŜǎǝŎ ŎǊǳƛǎŜ ŀǊŜ ǊŜŎƻǊŘŜŘ ŀǎ ŀ ƳŜƳƻ ƛǘŜƳΣ ŀƴŘ ǎƻ 
ŀǊŜ ƴƻǘ ƛƴŎƭǳŘŜŘ ƛƴ ƴŀǝƻƴŀƭ ǘƻǘŀƭǎΦ 9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ ōƻǘƘ ǘƘŜ [¢h ǇƘŀǎŜ ŀƴŘ ǘƘŜ ŎǊǳƛǎŜ ǇƘŀǎŜ ŀǊŜ 
ŜǎǝƳŀǘŜŘΦ ¢ƘŜ ƳŜǘƘƻŘ ǳǎŜŘ ǘƻ ŜǎǝƳŀǘŜ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ƳƛƭƛǘŀǊȅ ŀǾƛŀǝƻƴ Ŏŀƴ ōŜ ŦƻǳƴŘ ǘƻǿŀǊŘǎ ǘƘŜ 
ŜƴŘ ƻŦ ǘƘƛǎ ǎŜŎǝƻƴ ƻƴ ŀǾƛŀǝƻƴΦ 

¢ƘŜ ŀǾƛŀǝƻƴ ŜǎǝƳŀǝƻƴ ƳŜǘƘƻŘ ƛƴ ǘƘŜ b!9L ƛǎ ŀ ŎƻƳǇƭŜȄ ¦YπǎǇŜŎƛŬŎ ƳƻŘŜƭ ǘƘŀǘ ǳǎŜǎ ŘŜǘŀƛƭŜŘ ƅƛƎƘǘ 
ǊŜŎƻǊŘǎΣ ǇƭŀƴŜπǎǇŜŎƛŬŎ ŀƴŘ ŜƴƎƛƴŜπǎǇŜŎƛŬŎ ŜǎǝƳŀǘŜǎ ŦƻǊ Ǉƻƭƭǳǘŀƴǘ ŜƳƛǎǎƛƻƴǎ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ŘƛũŜǊŜƴǘ 
ǎǘŀƎŜǎ ƻŦ [¢h ŀƴŘ ŎǊǳƛǎŜ ŎȅŎƭŜǎΦ !ƴ ƻǾŜǊǾƛŜǿ ƻŦ ǘƘŜ ƳŜǘƘƻŘ ƛǎ ǇǊŜǎŜƴǘŜŘ ōŜƭƻǿΤ ŦƻǊ ŀ ƳƻǊŜ ŘŜǘŀƛƭŜŘ 
ŘŜǎŎǊƛǇǝƻƴ ƻŦ ǘƘŜ ¦Y ŀǾƛŀǝƻƴ ƳŜǘƘƻŘ ǇƭŜŀǎŜ ǎŜŜ ²ŀǧŜǊǎƻƴ Ŝǘ ŀƭΦ нллпΦ 
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¢ƘŜ ¦Y ŀǾƛŀǝƻƴ ƳŜǘƘƻŘ ŜǎǝƳŀǘŜǎ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘŜ ƴǳƳōŜǊ ƻŦ ŀƛǊŎǊŀƊ ƳƻǾŜƳŜƴǘǎ ōǊƻƪŜƴ Řƻǿƴ ōȅ 
ŀƛǊŎǊŀƊ ǘȅǇŜ ŀǘ ŜŀŎƘ ¦Y ŀƛǊǇƻǊǘΣ ŀƴŘ ǎƻ ŎƻƳǇƭƛŜǎ ǿƛǘƘ ǘƘŜ Lt// ¢ƛŜǊ о ǎǇŜŎƛŬŎŀǝƻƴΦ 9Ƴƛǎǎƛƻƴǎ ƻŦ ŀ ǊŀƴƎŜ 
ƻŦ Ǉƻƭƭǳǘŀƴǘǎ ŀǊŜ ŜǎǝƳŀǘŜŘ ƛƴ ŀŘŘƛǝƻƴ ǘƻ ǘƘŜ ǊŜǇƻǊǘŜŘ ƎǊŜŜƴƘƻǳǎŜ ƎŀǎŜǎΦ ¢ƘŜ ƳŜǘƘƻŘ ǊŜƅŜŎǘǎ 
ŘƛũŜǊŜƴŎŜǎ ōŜǘǿŜŜƴ ŀƛǊǇƻǊǘǎ ŀƴŘ ǘƘŜ ŀƛǊŎǊŀƊ ǘƘŀǘ ǳǎŜ ǘƘŜƳΣ ŀƴŘ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ŀŘŘƛǝƻƴŀƭ ǎƻǳǊŎŜǎ 
όǎǳŎƘ ŀǎ ŀƛǊŎǊŀƊ ŀǳȄƛƭƛŀǊȅ ǇƻǿŜǊ ǳƴƛǘǎύ ŀǊŜ ŀƭǎƻ ƛƴŎƭǳŘŜŘΦ 

¢Ƙƛǎ ƳŜǘƘƻŘ ǳǝƭƛǎŜǎ Řŀǘŀ ŦǊƻƳ ŀ ǊŀƴƎŜ ƻŦ ŀƛǊǇƻǊǘ ŜƳƛǎǎƛƻƴ ƛƴǾŜƴǘƻǊƛŜǎ ŎƻƳǇƛƭŜŘ ƛƴ ǘƘŜ ƭŀǎǘ ŦŜǿ ȅŜŀǊǎ 
ōȅ ǘƘŜ wƛŎŀǊŘƻ ŀǾƛŀǝƻƴ ǘŜŀƳΣ ƛƴŎƭǳŘƛƴƎΥ 

¶ ¢ƘŜ w!{/h ǎǘǳŘȅ όно ǊŜƎƛƻƴŀƭ ŀƛǊǇƻǊǘǎΣ ǿƛǘƘ ŀ мффф ŎŀǎŜ ŎŀƭŎǳƭŀǘŜŘ ŦǊƻƳ /!! ƳƻǾŜƳŜƴǘ 
Řŀǘŀύ ŎŀǊǊƛŜŘ ƻǳǘ ŦƻǊ ǘƘŜ 5ŜǇŀǊǘƳŜƴǘ ŦƻǊ ¢ǊŀƴǎǇƻǊǘ ό5Ŧ¢ύΦ  

¶ ¢ƘŜ ǇǳōƭƛǎƘŜŘ ƛƴǾŜƴǘƻǊƛŜǎ ŦƻǊ IŜŀǘƘǊƻǿΣ DŀǘǿƛŎƪ ŀƴŘ {ǘŀƴǎǘŜŘ ŀƛǊǇƻǊǘǎΣ ŎƻƳƳƛǎǎƛƻƴŜŘ ōȅ 
ǘƘŜ ŀƛǊǇƻǊǘ ƻǇŜǊŀǘƻǊǎ ǘƘŜƳǎŜƭǾŜǎΦ 9Ƴƛǎǎƛƻƴǎ ƻŦ bh· ŀƴŘ ŦǳŜƭ ǳǎŜ ŦǊƻƳ ǘƘŜ IŜŀǘƘǊƻǿ 
ƛƴǾŜƴǘƻǊȅ ŀǊŜ ǳǎŜŘ ǘƻ ǾŜǊƛŦȅ ǘƘŜ ƛƴǾŜƴǘƻǊȅ ǊŜǎǳƭǘǎΦ 

Lƴ нллсΣ ǘƘŜ 5Ŧ¢ ǇǳōƭƛǎƘŜŘ ƛǘǎ ǊŜǇƻǊǘ άtǊƻƧŜŎǘ ŦƻǊ ǘƘŜ {ǳǎǘŀƛƴŀōƭŜ 5ŜǾŜƭƻǇƳŜƴǘ ƻŦ IŜŀǘƘǊƻǿέ όt{5IύΦ 
¢Ƙƛǎ ƭŀƛŘ ƻǳǘ ǊŜŎƻƳƳŜƴŘŀǝƻƴǎ ŦƻǊ ǘƘŜ ƛƳǇǊƻǾŜƳŜƴǘ ƻŦ ŜƳƛǎǎƛƻƴ ƛƴǾŜƴǘƻǊƛŜǎ ŀǘ IŜŀǘƘǊƻǿΦ ¢ƘŜ t{5I 
ǊŜŎƻƳƳŜƴŘŀǝƻƴǎ ƛƴŎƭǳŘŜŘ ƳŜǘƘƻŘƻƭƻƎƛŎŀƭ ŎƘŀƴƎŜǎΣ ǿƘƛŎƘ ƘŀǾŜ ōŜŜƴ ƛƴǘǊƻŘǳŎŜŘ ƛƴǘƻ ǘƘŜ b!9LΦ CƻǊ 
ŘŜǇŀǊǘǳǊŜǎΣ ǘƘŜ t{5I ǊŜŎƻƳƳŜƴŘŜŘ ǊŜǾƛǎŜŘ ǘƘǊǳǎǘ ǎŜǩƴƎ ŀǘ ǘŀƪŜπƻũ ŀƴŘ ŎƭƛƳōπƻǳǘ ŀǎ ǿŜƭƭ ŀǎ ǊŜǾƛǎŜŘ 
ŎǳǘπōŀŎƪ ƘŜƛƎƘǘǎΣ ǿƘƛƭǎǘ ŦƻǊ ŀǊǊƛǾŀƭǎ ǘƘŜ t{5I ǊŜŎƻƳƳŜƴŘŜŘ ǊŜǾƛǎŜŘ ǊŜǾŜǊǎŜ ǘƘǊǳǎǘ ǎŜǩƴƎ ŀƴŘ 
ŘǳǊŀǝƻƴǎ ŀƭƻƴƎ ǿƛǘƘ ǊŜǾƛǎŜŘ ƭŀƴŘƛƴƎπǊƻƭƭ ǝƳŜǎΦ ¢ƘŜǎŜ ǊŜŎƻƳƳŜƴŘŀǝƻƴǎ ŀǊŜ ƛƴǘŜƎǊŀǘŜŘ ƛƴ Ŧǳƭƭ ǿƛǘƘƛƴ 
ǘƘŜ b!9L ƳŜǘƘƻŘΣ ŦƻǊ ŀƭƭ ¦Y ƅƛƎƘǘǎΦ hǘƘŜǊ ǊŜŎƻƳƳŜƴŘŀǝƻƴǎ ǘƘŀǘ ŀǊŜ ǊŜƅŜŎǘŜŘ ƛƴ ǘƘŜ b!9L ƳŜǘƘƻŘ 
ƛƴŎƭǳŘŜΥ ǘƘŜ ŜũŜŎǘǎ ƻŦ ŀƛǊŎǊŀƊ ǎǇŜŜŘ ƻƴ ǘŀƪŜπƻũ ŜƳƛǎǎƛƻƴǎΤ ŜƴƎƛƴŜ ǎǇƻƻƭπǳǇ ŀǘ ǘŀƪŜπƻũΤ ǘƘŜ 
ƛƴǘŜǊǇƻƭŀǝƻƴ ǘƻ ƛƴǘŜǊƳŜŘƛŀǘŜ ǘƘǊǳǎǘ ǎŜǩƴƎǎΤ ƘƻƭŘ ǝƳŜǎΤ ŀǇǇǊƻŀŎƘ ǘƘǊǳǎǘǎ ŀƴŘ ǝƳŜǎΤ ǘŀȄƛƛƴƎ ǘƘǊǳǎǘ 
ŀƴŘ ǝƳŜǎΤ ŜƴƎƛƴŜ ŘŜǘŜǊƛƻǊŀǝƻƴ ŀƴŘ !ǳȄƛƭƛŀǊȅ tƻǿŜǊ ¦ƴƛǘ ό!t¦ύ ŜƳƛǎǎƛƻƴ ƛƴŘƛŎŜǎ ŀƴŘ ǊǳƴƴƛƴƎ ǝƳŜǎΦ 

¢ƘŜ b!9L ƛƴŎƭǳŘŜǎ ŀƭƭ ƅƛƎƘǘǎ ǘƻ ŀƴŘ ŦǊƻƳ ǘƘŜ ƻǾŜǊǎŜŀǎ ǘŜǊǊƛǘƻǊƛŜǎΣ ƛǊǊŜǎǇŜŎǝǾŜ ƻŦ ƻǊƛƎƛƴ ƻǊ ŘŜǎǝƴŀǝƻƴΦ 
CƭƛƎƘǘǎ ōŜǘǿŜŜƴ ǘƘŜ ¦Y ŀƴŘ ƻǾŜǊǎŜŀǎ ǘŜǊǊƛǘƻǊƛŜǎ ŀǊŜ ƛƴŎƭǳŘŜŘ ŀǎ ǇŀǊǘ ƻŦ ǘƘŜ ŘƻƳŜǎǝŎ ŀǾƛŀǝƻƴ45Φ Lƴ 
ŀŘŘƛǝƻƴΣ ƅƛƎƘǘǎ ǘƻ ŀƴŘ ŦǊƻƳ ƻƛƭǊƛƎǎ ŀǊŜ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ ƛƴǾŜƴǘƻǊȅΦ 

{ŜǇŀǊŀǘŜ ŜǎǝƳŀǘŜǎ ŀǊŜ ƳŀŘŜ ŦƻǊ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘŜ [¢h ŎȅŎƭŜ ŀƴŘ ǘƘŜ ŎǊǳƛǎŜ ǇƘŀǎŜ ŦƻǊ ōƻǘƘ ŘƻƳŜǎǝŎ 
ŀƴŘ ƛƴǘŜǊƴŀǝƻƴŀƭ ŀǾƛŀǝƻƴΦ CƻǊ ǘƘŜ [¢h ǇƘŀǎŜΣ ŦǳŜƭ ŎƻƴǎǳƳŜŘ ŀƴŘ ŜƳƛǎǎƛƻƴǎ ǇŜǊ [¢h ŎȅŎƭŜ ŀǊŜ ōŀǎŜŘ 
ƻƴ ŘŜǘŀƛƭŜŘ ŀƛǊǇƻǊǘ ǎǘǳŘƛŜǎ ŀƴŘ ŜƴƎƛƴŜπǎǇŜŎƛŬŎ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ όŦǊƻƳ ǘƘŜ LƴǘŜǊƴŀǝƻƴŀƭ /ƛǾƛƭ !Ǿƛŀǝƻƴ 
hǊƎŀƴƛǎŀǝƻƴ όL/!hύ ŘŀǘŀōŀǎŜύΦ CƻǊ ǘƘŜ ŎǊǳƛǎŜ ǇƘŀǎŜΣ ŦǳŜƭ ǳǎŜ ŀƴŘ ŜƳƛǎǎƛƻƴǎ ŀǊŜ ŜǎǝƳŀǘŜŘ ǳǎƛƴƎ 
ŘƛǎǘŀƴŎŜǎ όōŀǎŜŘ ƻƴ ƎǊŜŀǘ ŎƛǊŎƭŜǎύ ǘǊŀǾŜƭƭŜŘ ŦǊƻƳ ŜŀŎƘ ŀƛǊǇƻǊǘ ŦƻǊ ŀ ǎŜǘ ƻŦ ǊŜǇǊŜǎŜƴǘŀǝǾŜ ŀƛǊŎǊŀƊΦ 

¢ƘŜ ƛƴǾŜƴǘƻǊȅ ŜƳƛǎǎƛƻƴ ǘǊŜƴŘǎ ŦƻǊ ǘƘŜ ǎŜŎǘƻǊ ǇǊŜǎŜƴǘ ŀ ƴƻǝŎŜŀōƭŜ ǊŜŘǳŎǝƻƴ ƛƴ ŘƻƳŜǎǝŎ ŜƳƛǎǎƛƻƴǎ 
ŦǊƻƳ нллр ǘƻ нллс ŘŜǎǇƛǘŜ ŀ ƳƻŘŜǎǘ ƛƴŎǊŜŀǎŜ ƛƴ ŀƛǊŎǊŀƊ ƳƻǾŜƳŜƴǘǎΦ ¢Ƙƛǎ ƛǎ ŀǧǊƛōǳǘŀōƭŜ ǘƻ ǘƘŜ 
ǇǊƻǇŀƎŀǝƻƴ ƻŦ ƳƻǊŜ ƳƻŘŜǊƴ ŀƛǊŎǊŀƊ ƛƴǘƻ ǘƘŜ ƅŜŜǘΦ CǊƻƳ нллс ǘƻ нллт ǘƘŜǊŜ ƛǎ ŀ ŦǳǊǘƘŜǊ ǊŜŘǳŎǝƻƴ ƛƴ 
ŘƻƳŜǎǝŎ ŜƳƛǎǎƛƻƴǎΣ ǿƘƛŎƘ ƛǎ ŀǧǊƛōǳǘŀōƭŜ ǘƻ ōƻǘƘ ŀ ƳƻŘŜǎǘ ŘŜŎǊŜŀǎŜ ƛƴ ŀƛǊŎǊŀƊ ƳƻǾŜƳŜƴǘǎ ŀƴŘ 
ƪƛƭƻƳŜǘǊŜǎ ƅƻǿƴ ŀƴŘ ǘƘŜ ǇǊƻǇŀƎŀǝƻƴ ƻŦ ƳƻǊŜ ƳƻŘŜǊƴ ŀƛǊŎǊŀƊ ƛƴǘƻ ǘƘŜ ƅŜŜǘΦ Lƴ нллуΣ ŀƴŘ ŀƎŀƛƴ ƛƴ 
нллф ŀƴŘ нлмлΣ ǘƘŜǊŜ ŀǊŜ ǊŜŘǳŎǝƻƴǎ ƛƴ ōƻǘƘ ŜƳƛǎǎƛƻƴǎ ŀƴŘ ŀƛǊŎǊŀƊ ƳƻǾŜƳŜƴǘǎΣ ƛƴ ƭƛƴŜ ǿƛǘƘ ǘƘŜ 
ŜŎƻƴƻƳƛŎ ŘƻǿƴǘǳǊƴΦ ¢ƘŜ ƛƳǇŀŎǘ ƻŦ ǘƘŜ ŜŎƻƴƻƳƛŎ ǊŜŎƻǾŜǊȅ ƛǎ ǎŜŜƴ ƛƴ ǘƘŜ ƛƴǘŜǊƴŀǝƻƴŀƭ ƳƻǾŜƳŜƴǘǎ 
ŦǊƻƳ нлммΦ IƻǿŜǾŜǊΣ ŘƻƳŜǎǝŎ ƳƻǾŜƳŜƴǘǎ ŀƴŘ ŜƳƛǎǎƛƻƴǎ ƘŀǾŜ ŎƻƴǝƴǳŜŘ ǘƻ ŘŜŎƭƛƴŜ ǳƴǝƭ ƎǊƻǿǘƘ 
ōǊƛŜƅȅ ǊŜǘǳǊƴŜŘ ƛƴ нлмрΦ tǊƛƻǊ ǘƻ ǘƘŜ /h±L5πмф ǇŀƴŘŜƳƛŎΣ ŘƻƳŜǎǝŎ ƳƻǾŜƳŜƴǘǎ ǿŜǊŜ ƭƻǿŜǊ ƛƴ нлмф 
ǘƘŀƴ ŀǘ ŀƴȅ ǝƳŜ ǎƛƴŎŜ мффлΦ !ǎ ŀ ǊŜǎǳƭǘ ƻŦ ǘƘŜ ǇŀƴŘŜƳƛŎΣ ŘƻƳŜǎǝŎ ƳƻǾŜƳŜƴǘǎ ƛƴ нлнл ǿŜǊŜ сл҈ 
ƭƻǿŜǊ ǘƘŀƴ ǘƘŜȅ ƘŀŘ ōŜŜƴ ƛƴ нлмфΦ 

 

¢ŀōƭŜ оπмл ōŜƭƻǿ ǎƘƻǿǎ ǘƘŜ ŜƳƛǎǎƛƻƴǎ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ ŜƳƛǎǎƛƻƴ ǘƻǘŀƭǎ ŦƻǊ ǘƘŜ ŘƻƳŜǎǝŎ ŀƴŘ 
ƛƴǘŜǊƴŀǝƻƴŀƭ ŎƛǾƛƭ ŀǾƛŀǝƻƴ ŎŀǘŜƎƻǊƛŜǎ ŎǳǊǊŜƴǘƭȅ ǳƴŘŜǊ ǘƘŜ ¦bC///Σ ǘƘŜ b9/w ŀƴŘ ǘƘŜ /[w¢!tΦ  

 
45 Gibraltar is the only UK Overseas Territory included under the CLRTAP. There are no UK Crown Dependencies included under the CLRTAP. 
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¢ŀōƭŜ оπмл /ƻƳǇƻƴŜƴǘǎ ƻŦ 9Ƴƛǎǎƛƻƴǎ LƴŎƭǳŘŜŘ ƛƴ wŜǇƻǊǘŜŘ 9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ /ƛǾƛƭ !Ǿƛŀǝƻƴ 

 b9/w /[w¢!t  ¦bC///  

5ƻƳŜǎǝŎ ŀǾƛŀǝƻƴ όƭŀƴŘƛƴƎ ŀƴŘ 
ǘŀƪŜπƻũ ŎȅŎƭŜ ώ[¢hϐύ 

LƴŎƭǳŘŜŘ ƛƴ ƴŀǝƻƴŀƭ 
ǘƻǘŀƭ 

LƴŎƭǳŘŜŘ ƛƴ ƴŀǝƻƴŀƭ 
ǘƻǘŀƭ 

LƴŎƭǳŘŜŘ ƛƴ ƴŀǝƻƴŀƭ 
ǘƻǘŀƭ 

5ƻƳŜǎǝŎ ŀǾƛŀǝƻƴ όŎǊǳƛǎŜύ 
bƻǘ ƛƴŎƭǳŘŜŘ ƛƴ 
ƴŀǝƻƴŀƭ ǘƻǘŀƭ 

bƻǘ ƛƴŎƭǳŘŜŘ ƛƴ 
ƴŀǝƻƴŀƭ ǘƻǘŀƭ 

LƴŎƭǳŘŜŘ ƛƴ ƴŀǝƻƴŀƭ 
ǘƻǘŀƭ 

LƴǘŜǊƴŀǝƻƴŀƭ ŀǾƛŀǝƻƴ ό[¢hύ 
LƴŎƭǳŘŜŘ ƛƴ ƴŀǝƻƴŀƭ 

ǘƻǘŀƭ 
LƴŎƭǳŘŜŘ ƛƴ ƴŀǝƻƴŀƭ 

ǘƻǘŀƭ 
bƻǘ ƛƴŎƭǳŘŜŘ ƛƴ 
ƴŀǝƻƴŀƭ ǘƻǘŀƭ 

LƴǘŜǊƴŀǝƻƴŀƭ ŀǾƛŀǝƻƴ όŎǊǳƛǎŜύ 
bƻǘ ƛƴŎƭǳŘŜŘ ƛƴ 
ƴŀǝƻƴŀƭ ǘƻǘŀƭ 

bƻǘ ƛƴŎƭǳŘŜŘ ƛƴ 
ƴŀǝƻƴŀƭ ǘƻǘŀƭ 

bƻǘ ƛƴŎƭǳŘŜŘ ƛƴ 
ƴŀǝƻƴŀƭ ǘƻǘŀƭ 

bƻǘŜǎΥ 
9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘŜ [¢h ŎȅŎƭŜ ƛƴŎƭǳŘŜ ŜƳƛǎǎƛƻƴǎ ǿƛǘƘƛƴ ŀ мллл Ƴ ŎŜƛƭƛƴƎ ƻŦ ƭŀƴŘƛƴƎ 
  

 

¢ƘŜ ƳŜǘƘƻŘǎ ǳǎŜŘ ǘƻ ŜǎǝƳŀǘŜ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ŀǾƛŀǝƻƴ ǊŜǉǳƛǊŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŀŎǝǾƛǘȅ ŘŀǘŀΥ 

¶ !ƛǊŎǊŀƊ ƳƻǾŜƳŜƴǘǎ ŀƴŘ ŘƛǎǘŀƴŎŜǎ ǘǊŀǾŜƭƭŜŘ 

5ŜǘŀƛƭŜŘ ŀŎǝǾƛǘȅ Řŀǘŀ ŀǊŜ ǇǊƻǾƛŘŜŘ ōȅ ǘƘŜ ¦Y /ƛǾƛƭ !Ǿƛŀǝƻƴ !ǳǘƘƻǊƛǘȅ ό/!!Σ нлнпύΦ ¢ƘŜǎŜ Řŀǘŀ ƛƴŎƭǳŘŜ 
ŀƛǊŎǊŀƊ ƳƻǾŜƳŜƴǘǎ ōǊƻƪŜƴ Řƻǿƴ ōȅΥ ŀƛǊǇƻǊǘΤ ŀƛǊŎǊŀƊ ǘȅǇŜΤ ǿƘŜǘƘŜǊ ǘƘŜ ƅƛƎƘǘ ƛǎ ƛƴǘŜǊƴŀǝƻƴŀƭ ƻǊ 
ŘƻƳŜǎǝŎΤ ŀƴŘ ǘƘŜ ƴŜȄǘκƭŀǎǘ th/ όǇƻǊǘ ƻŦ ŎŀƭƭύΣ ŦǊƻƳ ǿƘƛŎƘ ǎŜŎǘƻǊ ƭŜƴƎǘƘǎ όƎǊŜŀǘ ŎƛǊŎƭŜύ ŀǊŜ ŎŀƭŎǳƭŀǘŜŘΦ 
¢ƘŜ Řŀǘŀ ŎƻǾŜǊŜŘ ŀƭƭ !ƛǊ ¢ǊŀƴǎǇƻǊǘ aƻǾŜƳŜƴǘǎ ό!¢aǎύ ŜȄŎƭǳŘƛƴƎ ŀƛǊπǘŀȄƛΦ 

CƛƎƘǘǎ ōŜǘǿŜŜƴ ǘƘŜ ¦Y ŀƴŘ ƻǾŜǊǎŜŀǎ ǘŜǊǊƛǘƻǊƛŜǎ ŀǊŜ ŎƻƴǎƛŘŜǊŜŘ ƛƴǘŜǊƴŀǝƻƴŀƭ ƛƴ ǘƘŜ /!! ŀƛǊŎǊŀƊ 
ƳƻǾŜƳŜƴǘ ŘŀǘŀΣ ōǳǘ ǘƘŜǎŜ ƘŀǾŜ ōŜŜƴ ǊŜŎƭŀǎǎƛŬŜŘ ŀǎ ŘƻƳŜǎǝŎ ŀǾƛŀǝƻƴΦ 

LƴǘŜǊƴŀǝƻƴŀƭ ƅƛƎƘǘǎ ǿƛǘƘ ŀƴ ƛƴǘŜǊƳŜŘƛŀǘŜ ǎǘƻǇ ŀǘ ŀ ŘƻƳŜǎǝŎ ŀƛǊǇƻǊǘ ŀǊŜ ŎƻƴǎƛŘŜǊŜŘ ƛƴǘŜǊƴŀǝƻƴŀƭ ƛƴ 
ǘƘŜ /!! ŀƛǊŎǊŀƊ ƳƻǾŜƳŜƴǘ ŘŀǘŀΦ IƻǿŜǾŜǊΣ ǘƘŜǎŜ ƘŀǾŜ ōŜŜƴ ǊŜŎƭŀǎǎƛŬŜŘ ŀǎ ƘŀǾƛƴƎ ŀ ŘƻƳŜǎǝŎ ƭŜƎ ŀƴŘ 
ŀƴ ƛƴǘŜǊƴŀǝƻƴŀƭ ƭŜƎΦ 

¢ƘŜ /!! ŀƭǎƻ ŎƻƳǇƛƭŜǎ ǎǳƳƳŀǊȅ ǎǘŀǝǎǝŎǎ ŀǘ ǊŜǇƻǊǝƴƎ ŀƛǊǇƻǊǘǎΣ ǿƘƛŎƘ ƛƴŎƭǳŘŜ ŀƛǊπǘŀȄƛ ŀƴŘ ƴƻƴπ!¢aǎΦ 

¢ƘŜ /!! Řŀǘŀ ŀǊŜ ǎǳǇǇƭŜƳŜƴǘŜŘ ǿƛǘƘ Řŀǘŀ ŦǊƻƳ ƻǾŜǊǎŜŀǎ ǘŜǊǊƛǘƻǊƛŜǎΣ ǎǳǇǇƭƛŜŘ ōȅ 5Ŧ¢ ό5C¢ нлнпŜύΦ 

! ǎǳƳƳŀǊȅ ƻŦ ŀƛǊŎǊŀƊ ƳƻǾŜƳŜƴǘ Řŀǘŀ ƛǎ ƎƛǾŜƴ ƛƴ ¢ŀōƭŜ оπммΦ CƛƎƘǘǎ ōŜǘǿŜŜƴ ǘƘŜ ¦Y ŀƴŘ ƻǾŜǊǎŜŀǎ 
ǘŜǊǊƛǘƻǊƛŜǎ ŀǊŜ ƛƴŎƭǳŘŜŘ ƛƴ ŘƻƳŜǎǝŎΦ 

¶ LƴƭŀƴŘ 5ŜƭƛǾŜǊƛŜǎ ƻŦ !Ǿƛŀǝƻƴ ¢ǳǊōƛƴŜ CǳŜƭ ŀƴŘ !Ǿƛŀǝƻƴ {ǇƛǊƛǘ  

¢ƻǘŀƭ ƛƴƭŀƴŘ ŘŜƭƛǾŜǊƛŜǎ ƻŦ ŀǾƛŀǝƻƴ ǎǇƛǊƛǘ ŀƴŘ ŀǾƛŀǝƻƴ ǘǳǊōƛƴŜ ŦǳŜƭ ǘƻ ŀƛǊ ǘǊŀƴǎǇƻǊǘ ŀǊŜ ƎƛǾŜƴ ƛƴ 5¦Y9{ 
ό59{b½Σ нлнпŀύΦ ¢Ƙƛǎ ƛǎ ǘƘŜ ōŜǎǘ ŀǇǇǊƻȄƛƳŀǝƻƴ ƻŦ ŀǾƛŀǝƻƴ ōǳƴƪŜǊ ŦǳŜƭ ŎƻƴǎǳƳǇǝƻƴ ŀǾŀƛƭŀōƭŜ ŀƴŘ ƛǎ 
ŀǎǎǳƳŜŘ ǘƻ ŎƻǾŜǊ ƛƴǘŜǊƴŀǝƻƴŀƭΣ ŘƻƳŜǎǝŎ ŀƴŘ ƳƛƭƛǘŀǊȅ ǳǎŜΦ 

¶ /ƻƴǎǳƳǇǝƻƴ ƻŦ !Ǿƛŀǝƻƴ ¢ǳǊōƛƴŜ CǳŜƭ ŀƴŘ !Ǿƛŀǝƻƴ {ǇƛǊƛǘ ōȅ ǘƘŜ aƛƭƛǘŀǊȅ 

IƛǎǘƻǊƛŎŀƭƭȅΣ ǘƻǘŀƭ ŎƻƴǎǳƳǇǝƻƴ ōȅ ƳƛƭƛǘŀǊȅ ŀǾƛŀǝƻƴ Ƙŀǎ ōŜŜƴ ƎƛǾŜƴ ƛƴ hb{ όhb{Σ мффрύ ŀƴŘ aƻ5 όaƻ5Σ 
нллрύ ŀƴŘ ǿŀǎ ŀǎǎǳƳŜŘ ǘƻ ōŜ ŀǾƛŀǝƻƴ ǘǳǊōƛƴŜ ŦǳŜƭΦ ! ǊŜǾƛǎŜŘΣ ōǳǘ ŎƻƴǎƛǎǘŜƴǘ ǝƳŜ ǎŜǊƛŜǎ ƻŦ ƳƛƭƛǘŀǊȅ 
ŀǾƛŀǝƻƴ ŦǳŜƭ ǿŀǎ ǇǊƻǾƛŘŜŘ ōȅ ǘƘŜ {ŀŦŜǘȅΣ {ǳǎǘŀƛƴŀōƭŜ 5ŜǾŜƭƻǇƳŜƴǘ ŀƴŘ /ƻƴǝƴǳƛǘȅ 5ƛǾƛǎƛƻƴ ƻŦ ǘƘŜ 
5ŜŦŜƴŎŜ CǳŜƭǎ DǊƻǳǇ ƻŦ ǘƘŜ aƻ5 όaƻ5Σ нллф ŀƴŘ нлмлύ ŎƻǾŜǊƛƴƎ ŜŀŎƘ ŬƴŀƴŎƛŀƭ ȅŜŀǊ ŦǊƻƳ нллоκлп ǘƻ 
нллфκмлΦ ¢ƘŜǎŜ Řŀǘŀ ŀƭǎƻ ƛƴŎƭǳŘŜŘ ŜǎǝƳŀǘŜǎ ƻŦ ŀǾƛŀǝƻƴ ǎǇƛǊƛǘ ŀƴŘ ǘǳǊōƛƴŜ ŦǳŜƭ ŎƭŀǎǎŜŘ ŀǎ ά/ŀǎǳŀƭ 
¦ǇƭƛƊέΣ ǿƛǘƘ ǘƘŜ ƭŀǧŜǊ ōŜƛƴƎ ŘǊŀǿƴ ŦǊƻƳ ŎƻƳƳŜǊŎƛŀƭ ŀƛǊŬŜƭŘǎ ǿƻǊƭŘπǿƛŘŜ ŀƴŘ ŀǎǎǳƳŜŘ ƴƻǘ ǘƻ ōŜ 
ƛƴŎƭǳŘŜŘ ƛƴ 5¦Y9{Φ  

Lƴ нлмм ǘƘŜ aƻ5 ǊŜǾƛǎŜŘ ǘƘŜƛǊ ƳŜǘƘƻŘƻƭƻƎȅ ŦƻǊ ŎŀƭŎǳƭŀǝƴƎ ŦǳŜƭ ŎƻƴǎǳƳǇǝƻƴΣ ǿƘƛŎƘ ǇǊƻǾƛŘŜŘ ǊŜǾƛǎŜŘ 
Řŀǘŀ ŦƻǊ нллуκлф ƻƴǿŀǊŘǎ όaƻ5Σ нлммύΦ ¢ƘŜǎŜ Řŀǘŀ ƴƻ ƭƻƴƎŜǊ ǎŜǇŀǊŀǘŜƭȅ ƛŘŜƴǝŬŜŘ ŀǾƛŀǝƻƴ ǎǇƛǊƛǘ ƻǊ 
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ǘǳǊōƛƴŜ ŦǳŜƭ ŎƭŀǎǎŜŘ ŀǎ ά/ŀǎǳŀƭ ¦ǇƭƛƊέΣ ǎƻ ŀƭƭ ŦǳŜƭ ǿŀǎ ŀǎǎǳƳŜŘ ǘƻ ōŜ ŀǾƛŀǝƻƴ ǘǳǊōƛƴŜ ŦǳŜƭ ŀƴŘ ƛƴŎƭǳŘŜŘ 
ƛƴ 5¦Y9{Φ Lƴ нлмо ǘƘŜ aƻ5 ǇǊƻǾƛŘŜŘ ǊŜǾƛǎŜŘ Řŀǘŀ ŦƻǊ нлмлκмм ƻƴǿŀǊŘǎ ǘƘŀǘ ŘƛŘ ǎŜǇŀǊŀǘŜƭȅ ƛŘŜƴǝŦȅ 
ŀǾƛŀǝƻƴ ǎǇƛǊƛǘΦ IƻǿŜǾŜǊΣ ǘƘŜǎŜ Řŀǘŀ ǎǝƭƭ ŘƛŘ ƴƻǘ ƛŘŜƴǝŦȅ ά/ŀǎǳŀƭ ¦ǇƭƛƊέΣ ǎƻ ŀƭƭ ŦǳŜƭ ǿŀǎ ŀǎǎǳƳŜŘ ǘƻ ōŜ 
ŀǾƛŀǝƻƴ ǘǳǊōƛƴŜ ŦǳŜƭ ŀƴŘ ƛƴŎƭǳŘŜŘ ƛƴ 5¦Y9{Φ Lƴ нлмп ǘƘŜ aƻ5 ǇǊƻǾƛŘŜŘ ǊŜǾƛǎŜŘ Řŀǘŀ ŦƻǊ нлмлκмн ǘƻ 
нлмоκмпΣ ǿƘƛŎƘΣ ƻƴŎŜ ŀƎŀƛƴΣ ǎŜǇŀǊŀǘŜƭȅ ƛŘŜƴǝŬŜŘ ŦǳŜƭ ŎƭŀǎǎŜŘ ŀǎ ά/ŀǎǳŀƭ ¦ǇƭƛƊέΦ Lƴ нлмрΣ ǎƛƳƛƭŀǊ Řŀǘŀ 
ǿŜǊŜ ǇǊƻǾƛŘŜŘ ŦƻǊ нлмпκмрΦ IƻǿŜǾŜǊΣ Řŀǘŀ ǇǊƻǾƛŘŜŘ ŦǊƻƳ нлмс ƴƻ ƭƻƴƎŜǊ ǎŜǇŀǊŀǘŜƭȅ ƛŘŜƴǝŬŜŘ ŦǳŜƭ 
ŎƭŀǎǎŜŘ ŀǎ ά/ŀǎǳŀƭ ¦ǇƭƛƊέΣ ǎƻ ǘƘŜ нлмпκмр Řŀǘŀ ƘŀǾŜ ōŜŜƴ ǊƻƭƭŜŘ ŦƻǊǿŀǊŘ ǘƻ ǎǳōǎŜǉǳŜƴǘ ȅŜŀǊǎΦ 

!ŘƧǳǎǘƳŜƴǘǎ ǿŜǊŜ ƳŀŘŜ ǘƻ ǘƘŜ Řŀǘŀ ǘƻ ŘŜǊƛǾŜ ŬƎǳǊŜǎ ƻƴ ŀ ŎŀƭŜƴŘŀǊ ȅŜŀǊ ōŀǎƛǎΦ 

¢ŀōƭŜ оπмм !ƛǊŎǊŀƊ aƻǾŜƳŜƴǘ 5ŀǘŀ 

 
LƴǘŜǊƴŀǝƻƴŀƭ [¢hǎ 

όлллǎύ 
5ƻƳŜǎǝŎ [¢hǎ όлллǎύ 

LƴǘŜǊƴŀǝƻƴŀƭ !ƛǊŎǊŀƊΣ 
DƳ ƅƻǿƴ 

5ƻƳŜǎǝŎ !ƛǊŎǊŀƊΣ DƳ 
ƅƻǿƴ 

мффл пслΦм оттΦо срнΦл ммсΦп 

мффр ролΦф осрΦо упфΦл ммуΦо 

нллл тлпΦо плтΦн ммфлΦт мпрΦн 

нллр уллΦр пууΦн мпптΦс мтуΦт 

нлмл топΦл офоΦф мофрΦм мпсΦо 

нлмм тсфΦн оумΦм мпсрΦн мпмΦо 

нлмн тсрΦт осрΦм мпппΦс мотΦо 

нлмо тусΦс ослΦф мптмΦм мопΦп 

нлмп улфΦф оптΦм мрнпΦл молΦн 

нлмр унмΦт орсΦл мрсрΦу морΦл 

нлмс утпΦс опфΦр мстрΦр мооΦт 

нлмт флоΦн опфΦо мтрмΦт морΦн 

нлму фммΦс оплΦф мулоΦф молΦу 

нлмф фммΦф онсΦф мумуΦп мнсΦр 

нлнл остΦо морΦу томΦт пуΦт 

нлнм оннΦр мпфΦл стоΦп рсΦф 

нлнн тлуΦо ннмΦу мпртΦр утΦт 

нлно умоΦл нпоΦф мтнфΦм фуΦр 
bƻǘŜǎ 
DƳ π DƛƎŀ ƳŜǘǊŜǎΣ ƻǊ млф ƳŜǘǊŜǎ 
9ǎǝƳŀǘŜŘ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ŀǾƛŀǝƻƴ ŀǊŜ ōŀǎŜŘ ƻƴ Řŀǘŀ ǇǊƻǾƛŘŜŘ ōȅ ǘƘŜ /!! ŀƴŘΣ ŦƻǊ ƻǾŜǊǎŜŀǎ ǘŜǊǊƛǘƻǊƛŜǎΣ ǘƘŜ 5Ŧ¢Φ 
DƳ ƅƻǿƴ ŎŀƭŎǳƭŀǘŜŘ ŦǊƻƳ ǘƻǘŀƭ ƅƛƎƘǘ ŘƛǎǘŀƴŎŜǎ ŦƻǊ ŘŜǇŀǊǘǳǊŜǎ ŦǊƻƳ ¦Y ŀƴŘ ƻǾŜǊǎŜŀǎ ǘŜǊǊƛǘƻǊƛŜǎ ŀƛǊǇƻǊǘǎΦ 
 

 

¢ƘŜ ŦƻƭƭƻǿƛƴƎ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŀǊŜ ǳǎŜŘ ǘƻ ŜǎǝƳŀǘŜ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ŀǾƛŀǝƻƴΦ 9Ƴƛǎǎƛƻƴǎ ŦŀŎǘƻǊǎ ŦƻǊ {hн 
ŀƴŘ ƳŜǘŀƭǎ ŀǊŜ ŘŜǊƛǾŜŘ ŦǊƻƳ ǘƘŜ ŎƻƴǘŜƴǘǎ ƻŦ ǎǳƭǇƘǳǊ ŀƴŘ ƳŜǘŀƭǎ ƛƴ ŀǾƛŀǝƻƴ ŦǳŜƭǎ ό¦YtL!Σ нлмсύ46Φ ¢ƘŜǎŜ 
ŎƻƴǘŜƴǘǎ ŀǊŜ ǊŜǾƛŜǿŜŘΣ ŀƴŘ ǊŜǾƛǎŜŘ ŀǎ ƴŜŎŜǎǎŀǊȅΣ ŜŀŎƘ ȅŜŀǊΦ Cǳƭƭ ŘŜǘŀƛƭǎ ƻŦ ǘƘŜ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ǳǎŜŘ 
ŀǊŜ ƎƛǾŜƴ ƛƴ ²ŀǧŜǊǎƻƴ Ŝǘ ŀƭΦΣ нллпΦ 9Ƴƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŦƻǊ {hн ŦǊƻƳ {!C ό{ǳǎǘŀƛƴŀōƭŜ !Ǿƛŀǝƻƴ CǳŜƭύ ƛǎ 
ƴŜƎƭƛƎƛōƭŜΣ ǘƘƛǎ ƛǎ ǎƛƴŎŜ {!C ƛǎ ŘŜǊƛǾŜŘ ŦǊƻƳ ōƛƻπōŀǎŜŘ ǎƻǳǊŎŜǎ ǿƘƛŎƘ ƘŀǾŜ ƴŜƎƭƛƎƛōƭŜ ǎǳƭǇƘǳǊ ŎƻƴǘŜƴǘΣ 
ǳƴƭƛƪŜ ǘǊŀŘƛǝƻƴŀƭ ŦƻǎǎƛƭπōŀǎŜŘ ŀǾƛŀǝƻƴ ŦǳŜƭǎ ǿƘƛŎƘ ƻƊŜƴ Ŏƻƴǘŀƛƴ ǎǳƭǇƘǳǊ ƛƳǇǳǊƛǝŜǎΦ 

¢ŀōƭŜ оπмн {ǳƭǇƘǳǊ 5ƛƻȄƛŘŜ 9Ƴƛǎǎƛƻƴ CŀŎǘƻǊǎ ŦƻǊ /ƛǾƛƭ ŀƴŘ aƛƭƛǘŀǊȅ !Ǿƛŀǝƻƴ ŦƻǊ нлно όƪƎκǘύ 

CǳŜƭ {hн όƪƎκǘύ 

!Ǿƛŀǝƻƴ ¢ǳǊōƛƴŜ CǳŜƭ лΦс 

 
46 Values have not been provided by UKPIA since 2016 because insufficient data were collected. 
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!Ǿƛŀǝƻƴ {ǇƛǊƛǘ лΦс 

{ǳǎǘŀƛƴŀōƭŜ !Ǿƛŀǝƻƴ CǳŜƭ л 

CƻǊ ǘƘŜ [¢hπŎȅŎƭŜ ŎŀƭŎǳƭŀǝƻƴǎΣ ŜƳƛǎǎƛƻƴǎ ǇŜǊ [¢h ŎȅŎƭŜ ŀǊŜ ǊŜǉǳƛǊŜŘ ŦƻǊ ŜŀŎƘ ƻŦ ŀ ƴǳƳōŜǊ ƻŦ 
ǊŜǇǊŜǎŜƴǘŀǝǾŜ ŀƛǊŎǊŀƊ ǘȅǇŜǎΦ 9Ƴƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŦƻǊ ǘƘŜ [¢h ŎȅŎƭŜ ƻŦ ŀƛǊŎǊŀƊ ƻǇŜǊŀǝƻƴ ŀǊŜ ŎŀƭŎǳƭŀǘŜŘ 
ŦǊƻƳ ǘƘŜ L/!h ŘŀǘŀōŀǎŜΦ ¢ƘŜ ŎǊǳƛǎŜ ŜƳƛǎǎƛƻƴǎ ŀǊŜ ǘŀƪŜƴ ŦǊƻƳ 9a9tκ99! DǳƛŘŜōƻƻƪ Řŀǘŀ όǿƘƛŎƘ ŀǊŜ 
!ŎǝǾƛǘȅ Řŀǘŀ ŦƻǊ ŘƻƳŜǎǝŎ ŀƴŘ ƛƴǘŜǊƴŀǝƻƴŀƭ ŀǾƛŀǝƻƴ ǘƘŜƳǎŜƭǾŜǎ ŘŜǾŜƭƻǇŜŘ ŦǊƻƳ ǘƘŜ ǎŀƳŜ ƻǊƛƎƛƴŀƭ 
L/!h ŘŀǘŀǎŜǘύΦ !ǾŜǊŀƎŜ ŦŀŎǘƻǊǎ ŦƻǊ ŀǾƛŀǝƻƴ ǊŜǇǊŜǎŜƴǘŀǝǾŜ ƻŦ ǘƘŜ ƅŜŜǘ ƛƴ нлно ŀǊŜ ǎƘƻǿƴ ƛƴ ¢ŀōƭŜ оπмоΦ 

¢ŀōƭŜ оπмо !ǾŜǊŀƎŜ 9Ƴƛǎǎƛƻƴ CŀŎǘƻǊǎ ŦƻǊ /ƛǾƛƭ ŀƴŘ aƛƭƛǘŀǊȅ !Ǿƛŀǝƻƴ ŦƻǊ нлно όƪǘκaǘύ 

 CǳŜƭ bh· /h ba±h/ 

/ƛǾƛƭ ŀǾƛŀǝƻƴ  

5ƻƳŜǎǝŎ [¢h !{ оΦоп фпнΦут нпΦмл 

5ƻƳŜǎǝŎ /ǊǳƛǎŜ !{ мΦфл нфмΦор фΦуо 

5ƻƳŜǎǝŎ [¢h !¢CΣ {!C ммΦос млΦпл нΦло 

5ƻƳŜǎǝŎ /ǊǳƛǎŜ !¢CΣ {!C мсΦнт оΦнл лΦсм 

LƴǘŜǊƴŀǝƻƴŀƭ [¢h !{ оΦнп фрфΦнп нпΦст 

LƴǘŜǊƴŀǝƻƴŀƭ /ǊǳƛǎŜ !{ оΦлр млрсΦрл ноΦмм 

LƴǘŜǊƴŀǝƻƴŀƭ [¢h !¢CΣ {!C моΦтф уΦуп мΦнп 

LƴǘŜǊƴŀǝƻƴŀƭ /ǊǳƛǎŜ !¢CΣ {!C мтΦот мΦор лΦмт 

aƛƭƛǘŀǊȅ ŀǾƛŀǝƻƴ  

aƛƭƛǘŀǊȅ ŀǾƛŀǝƻƴ !{ уΦрл уΦнл мΦлл 

aƛƭƛǘŀǊȅ ŀǾƛŀǝƻƴ !¢C уΦрл уΦнл мΦлл 
bƻǘŜǎ 
!{ π !Ǿƛŀǝƻƴ {ǇƛǊƛǘ 
!¢C π !Ǿƛŀǝƻƴ ¢ǳǊōƛƴŜ CǳŜƭ 
{!C π {ǳǎǘŀƛƴŀōƭŜ !Ǿƛŀǝƻƴ CǳŜƭ 
¦ǎŜ ƻŦ ŀƭƭ ŀǾƛŀǝƻƴ ǎǇƛǊƛǘ ŀǎǎƛƎƴŜŘ ǘƻ ǘƘŜ [¢h ŎȅŎƭŜ 
 

 

¢ƘŜ ŎƻƴǘǊƛōǳǝƻƴ ǘƻ ŀƛǊŎǊŀƊ ŜȄƘŀǳǎǘ ŜƳƛǎǎƛƻƴǎ όƛƴ ƪƎύ ŀǊƛǎƛƴƎ ŦǊƻƳ ŀ ƎƛǾŜƴ ƳƻŘŜ ƻŦ ŀƛǊŎǊŀƊ ƻǇŜǊŀǝƻƴ 
όǎŜŜ ƭƛǎǘ ōŜƭƻǿύ ƛǎ ƎƛǾŜƴ ōȅ ǘƘŜ ǇǊƻŘǳŎǘ ƻŦ ǘƘŜ ŘǳǊŀǝƻƴ όǎŜŎƻƴŘǎύ ƻŦ ǘƘŜ ƻǇŜǊŀǝƻƴΣ ǘƘŜ ŜƴƎƛƴŜ ŦǳŜƭ ƅƻǿ 
ǊŀǘŜ ŀǘ ǘƘŜ ŀǇǇǊƻǇǊƛŀǘŜ ǘƘǊǳǎǘ ǎŜǩƴƎ όƪƎ ŦǳŜƭ ǇŜǊ ǎŜŎƻƴŘύ ŀƴŘ ǘƘŜ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊ ŦƻǊ ǘƘŜ Ǉƻƭƭǳǘŀƴǘ ƻŦ 
ƛƴǘŜǊŜǎǘ όƪƎ Ǉƻƭƭǳǘŀƴǘ ǇŜǊ ƪƎ ŦǳŜƭύΦ  

¢ƘŜ ŀƴƴǳŀƭ ŜƳƛǎǎƛƻƴǎ ǘƻǘŀƭ ŦƻǊ ŜŀŎƘ ƳƻŘŜ όƪƎ ǇŜǊ ȅŜŀǊύ ƛǎ ƻōǘŀƛƴŜŘ ōȅ ǎǳƳƳƛƴƎ ŎƻƴǘǊƛōǳǝƻƴǎ ƻǾŜǊ ŀƭƭ 
ŜƴƎƛƴŜǎ ŦƻǊ ŀƭƭ ŀƛǊŎǊŀƊ ƳƻǾŜƳŜƴǘǎ ƛƴ ǘƘŜ ȅŜŀǊΦ ¢ƘŜ ǝƳŜ ƛƴ ŜŀŎƘ ƳƻŘŜ ƻŦ ƻǇŜǊŀǝƻƴ ŦƻǊ ŜŀŎƘ ǘȅǇŜ ƻŦ 
ŀƛǊǇƻǊǘ ŀƴŘ ŀƛǊŎǊŀƊ Ƙŀǎ ōŜŜƴ ǘŀƪŜƴ ŦǊƻƳ ƛƴŘƛǾƛŘǳŀƭ ŀƛǊǇƻǊǘ ǎǘǳŘƛŜǎΦ ¢ƘŜ ǝƳŜ ƛƴ ƳƻŘŜ ƛǎ ƳǳƭǝǇƭƛŜŘ ōȅ 
ŀƴ ŜƳƛǎǎƛƻƴ ǊŀǘŜ όǘƘŜ ǇǊƻŘǳŎǘ ƻŦ ŦǳŜƭ ƅƻǿ ǊŀǘŜ ŀƴŘ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊύ ŀǘ ǘƘŜ ŀǇǇǊƻǇǊƛŀǘŜ ŜƴƎƛƴŜ ǘƘǊǳǎǘ 
ǎŜǩƴƎ ƛƴ ƻǊŘŜǊ ǘƻ ŜǎǝƳŀǘŜ ŜƳƛǎǎƛƻƴǎ ŦƻǊ ŜŀŎƘ ǇƘŀǎŜ ƻŦ ǘƘŜ ŀƛǊŎǊŀƊ ƅƛƎƘǘΦ ¢ƘŜ ǎǳƳ ƻŦ ǘƘŜ ŜƳƛǎǎƛƻƴǎ 
ŦǊƻƳ ŀƭƭ ǘƘŜ ƳƻŘŜǎ ǇǊƻǾƛŘŜǎ ǘƘŜ ǘƻǘŀƭ ŜƳƛǎǎƛƻƴǎ ŦƻǊ ŀ ǇŀǊǝŎǳƭŀǊ ŀƛǊŎǊŀƊ ƧƻǳǊƴŜȅΦ ¢ƘŜ ƳƻŘŜǎ ŎƻƴǎƛŘŜǊŜŘ 
ŀǊŜΥ 

¶ ¢ŀȄƛπƻǳǘΤ 

¶ IƻƭŘΤ 

¶ ¢ŀƪŜπƻũ wƻƭƭ όǎǘŀǊǘ ƻŦ Ǌƻƭƭ ǘƻ ǿƘŜŜƭǎπƻũύΤ 

¶ LƴƛǝŀƭπŎƭƛƳō όǿƘŜŜƭǎπƻũ ǘƻ прл Ƴ ŀƭǝǘǳŘŜύΤ 
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¶ /ƭƛƳōπƻǳǘ όпрл Ƴ ǘƻ мллл Ƴ ŀƭǝǘǳŘŜύΤ 

¶ !ǇǇǊƻŀŎƘ όŦǊƻƳ мллл Ƴ ŀƭǝǘǳŘŜύΤ 

¶ [ŀƴŘƛƴƎπǊƻƭƭΤ 

¶ ¢ŀȄƛπƛƴΤ 

¶ !t¦ ǳǎŜ ŀƊŜǊ ŀǊǊƛǾŀƭΤ ŀƴŘ 

¶ !ǳȄƛƭƛŀǊȅ tƻǿŜǊ ¦ƴƛǘ ό!t¦ύ ǳǎŜ ǇǊƛƻǊ ǘƻ ŘŜǇŀǊǘǳǊŜΦ 

5ŜǇŀǊǘǳǊŜ ƳƻǾŜƳŜƴǘǎ ŎƻƳǇǊƛǎŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎ [¢h ƳƻŘŜǎΥ ǘŀȄƛπƻǳǘΣ ƘƻƭŘΣ ǘŀƪŜπƻũ ǊƻƭƭΣ ƛƴƛǝŀƭπŎƭƛƳōΣ 
ŎƭƛƳōπƻǳǘ ŀƴŘ !t¦ ǳǎŜ ǇǊƛƻǊ ǘƻ ŘŜǇŀǊǘǳǊŜΦ !ǊǊƛǾŀƭǎ ŎƻƳǇǊƛǎŜΥ ŀǇǇǊƻŀŎƘΣ ƭŀƴŘƛƴƎπǊƻƭƭΣ ǘŀȄƛπƛƴ ŀƴŘ !t¦ 
ǳǎŜ ŀƊŜǊ ŀǊǊƛǾŀƭΦ 

 

/ǊǳƛǎŜ ŜƳƛǎǎƛƻƴǎ ŀǊŜ ƻƴƭȅ ŎŀƭŎǳƭŀǘŜŘ ŦƻǊ ŀƛǊŎǊŀƊ ŘŜǇŀǊǘǳǊŜǎ ŦǊƻƳ ¦Y ŀƛǊǇƻǊǘǎ όŜƳƛǎǎƛƻƴǎ ǘƘŜǊŜŦƻǊŜ 
ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ŘŜǇŀǊǘǳǊŜ ŀƛǊǇƻǊǘύΣ ǿƘƛŎƘ ƎƛǾŜǎ ŀ ǘƻǘŀƭ ŦǳŜƭ ŎƻƴǎǳƳǇǝƻƴ ŎƻƳǇŀǝōƭŜ ǿƛǘƘ ǊŜŎƻǊŘŜŘ 
ŘŜƭƛǾŜǊƛŜǎ ƻŦ ŀǾƛŀǝƻƴ ŦǳŜƭ ǘƻ ǘƘŜ ¦YΦ ¢Ƙƛǎ ǇǊƻŎŜŘǳǊŜ ǇǊŜǾŜƴǘǎ ŘƻǳōƭŜ ŎƻǳƴǝƴƎ ƻŦ ŜƳƛǎǎƛƻƴǎ ŀƭƭƻŎŀǘŜŘ 
ǘƻ ƛƴǘŜǊƴŀǝƻƴŀƭ ŀǾƛŀǝƻƴΦ 

 

¢ƘŜ 9a9tκ99! DǳƛŘŜōƻƻƪ ǇǊƻǾƛŘŜǎ ŦǳŜƭ ŎƻƴǎǳƳǇǝƻƴ ŀƴŘ ŜƳƛǎǎƛƻƴǎ ƻŦ ƴƻƴπDIDǎ όbh·Σ I/ ŀƴŘ /hύ 
ŦƻǊ ŀ ƴǳƳōŜǊ ƻŦ ŀƛǊŎǊŀƊ ƳƻŘŜǎ ƛƴ ǘƘŜ ŎǊǳƛǎŜΦ ¢ƘŜ Řŀǘŀ ŀǊŜ ƎƛǾŜƴ ŦƻǊ ŀ ǎŜƭŜŎǝƻƴ ƻŦ ƎŜƴŜǊƛŎ ŀƛǊŎǊŀƊ ǘȅǇŜ 
ŀƴŘ ŦƻǊ ŀ ƴǳƳōŜǊ ƻŦ ǎǘŀƴŘŀǊŘ ƅƛƎƘǘ ŘƛǎǘŀƴŎŜǎΦ 

¢ƘŜ ōǊŜŀƪŘƻǿƴ ƻŦ ǘƘŜ /!! ƳƻǾŜƳŜƴǘ ōȅ ŀƛǊŎǊŀƊ ǘȅǇŜ Ŏƻƴǘŀƛƴǎ ŀ ƳƻǊŜ ŘŜǘŀƛƭŜŘ ƭƛǎǘ ƻŦ ŀƛǊŎǊŀƊ ǘȅǇŜǎ 
ǘƘŀƴ ƛƴ ǘƘŜ 9a9tκ99! DǳƛŘŜōƻƻƪΦ ¢ƘŜǊŜŦƻǊŜΣ ŜŀŎƘ ǎǇŜŎƛŬŎ ŀƛǊŎǊŀƊ ǘȅǇŜ ƛƴ ǘƘŜ /!! Řŀǘŀ ŀǊŜ ŀǎǎƛƎƴŜŘ 
ǘƻ ŀ ƎŜƴŜǊƛŎ ǘȅǇŜ ƛƴ ǘƘŜ 9a9tκ99! DǳƛŘŜōƻƻƪΦ  

tƛŜŎŜǿƛǎŜ ƭƛƴŜŀǊ ǊŜƎǊŜǎǎƛƻƴ Ƙŀǎ ōŜŜƴ ŀǇǇƭƛŜŘ ǘƻ ǘƘŜǎŜ Řŀǘŀ ǘƻ ƎƛǾŜ ŜƳƛǎǎƛƻƴǎ όŀƴŘ ŦǳŜƭ ŎƻƴǎǳƳǇǝƻƴύ 
ŀǎ ŀ ŦǳƴŎǝƻƴ ƻŦ ŘƛǎǘŀƴŎŜΥ 

ὉͅὅὶόὭίὩȟȟ ά ȟ Ὠ ὧȟ 

²ƘŜǊŜΥ 

ὉͅὅὶόὭίὩȟȟ ƛǎ ǘƘŜ ŜƳƛǎǎƛƻƴǎ όƻǊ ŦǳŜƭ ŎƻƴǎǳƳǇǝƻƴύ ƛƴ ŎǊǳƛǎŜ ƻŦ Ǉƻƭƭǳǘŀƴǘ ὴ ŦƻǊ ƎŜƴŜǊƛŎ ŀƛǊŎǊŀƊ ǘȅǇŜ 

Ὣ ŀƴŘ ƅƛƎƘǘ ŘƛǎǘŀƴŎŜ Ὠ όƪƎύ 

Ὣ ƛǎ ǘƘŜ ƎŜƴŜǊƛŎ ŀƛǊŎǊŀƊ ǘȅǇŜ 

ὴ ƛǎ ǘƘŜ Ǉƻƭƭǳǘŀƴǘ όƻǊ ŦǳŜƭ ŎƻƴǎǳƳǇǝƻƴύ 

ά ȟ ƛǎ ǘƘŜ ǎƭƻǇŜ ƻŦ ǊŜƎǊŜǎǎƛƻƴ ŦƻǊ ƎŜƴŜǊƛŎ ŀƛǊŎǊŀƊ ǘȅǇŜ Ὣ ŀƴŘ Ǉƻƭƭǳǘŀƴǘ ὴ όƪƎκƪƳύ 

ὧȟ ƛǎ ǘƘŜ ƛƴǘŜǊŎŜǇǘ ƻŦ ǊŜƎǊŜǎǎƛƻƴ ŦƻǊ ƎŜƴŜǊƛŎ ŀƛǊŎǊŀƊ ǘȅǇŜ Ὣ ŀƴŘ Ǉƻƭƭǳǘŀƴǘ ὴ όƪƎύ 

9Ƴƛǎǎƛƻƴǎ ƻŦ {hн ŀƴŘ ƳŜǘŀƭǎ ŀǊŜ ŘŜǊƛǾŜŘ ŦǊƻƳ ŜǎǝƳŀǘŜǎ ƻŦ ŦǳŜƭǎ ŎƻƴǎǳƳŜŘ ƛƴ ǘƘŜ ŎǊǳƛǎŜ όǎŜŜ Ŝǉǳŀǝƻƴ 
ŀōƻǾŜύ ƳǳƭǝǇƭƛŜŘ ōȅ ǘƘŜ ǎǳƭǇƘǳǊ ŀƴŘ ƳŜǘŀƭǎ ŎƻƴǘŜƴǘǎ ƻŦ ǘƘŜ ŀǾƛŀǝƻƴ ŦǳŜƭǎ ŦƻǊ ŀ ƎƛǾŜƴ ȅŜŀǊΦ 
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[¢h Řŀǘŀ ŀǊŜ ƴƻǘ ŀǾŀƛƭŀōƭŜ ŦƻǊ ƳƛƭƛǘŀǊȅ ŀƛǊŎǊŀƊ ƳƻǾŜƳŜƴǘǎΣ ǎƻ ŀ ǎƛƳǇƭŜ ŀǇǇǊƻŀŎƘ ƛǎ ǳǎŜŘ ǘƻ ŜǎǝƳŀǘŜ 
ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ƳƛƭƛǘŀǊȅ ŀǾƛŀǝƻƴΦ ! ŬǊǎǘ ŜǎǝƳŀǘŜ ƻŦ ƳƛƭƛǘŀǊȅ ŜƳƛǎǎƛƻƴǎ ƛǎ ƳŀŘŜ ǳǎƛƴƎ ƳƛƭƛǘŀǊȅ ŦǳŜƭ 
ŎƻƴǎǳƳǇǝƻƴ Řŀǘŀ ŀƴŘ Lt// όLt//Σ мффтŀύ ŀƴŘ 9a9tκ99! DǳƛŘŜōƻƻƪ ŎǊǳƛǎŜ ŘŜŦŀǳƭǘǎΦ ¢ƘŜ 9a9tκ99! 
DǳƛŘŜōƻƻƪ ŦŀŎǘƻǊǎ ǳǎŜŘ ŀǊŜ ŀǇǇǊƻǇǊƛŀǘŜ ŦƻǊ ƳƛƭƛǘŀǊȅ ŀƛǊŎǊŀƊΦ ¢ƘŜ ƳƛƭƛǘŀǊȅ ŦǳŜƭ Řŀǘŀ ƛƴŎƭǳŘŜ ŦǳŜƭ 
ŎƻƴǎǳƳǇǝƻƴ ōȅ ŀƭƭ ƳƛƭƛǘŀǊȅ ǎŜǊǾƛŎŜǎ ƛƴ ǘƘŜ ¦YΦ Lǘ ŀƭǎƻ ƛƴŎƭǳŘŜǎ ŦǳŜƭ ǎƘƛǇǇŜŘ ǘƻ ƻǾŜǊǎŜŀǎ ƎŀǊǊƛǎƻƴǎ ŀƴŘ 
Ŏŀǎǳŀƭ ǳǇƭƛƊ ŀǘ ŎƛǾƛƭƛŀƴ ŀƛǊǇƻǊǘǎΦ 

9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ ƳƛƭƛǘŀǊȅ ŀƛǊŎǊŀƊ ŀǊŜ ǊŜǇƻǊǘŜŘ ǳƴŘŜǊ bCw ŎŀǘŜƎƻǊȅ м!р hǘƘŜǊΦ 

 

¢ƘŜ ŜǎǝƳŀǘŜǎ ƻŦ ŀǾƛŀǝƻƴ ŦǳŜƭǎ ŎƻƴǎǳƳŜŘ ƛƴ ǘƘŜ ŎƻƳƳƻŘƛǘȅ ōŀƭŀƴŎŜ ǘŀōƭŜ ƛƴ ǘƘŜ 59{b½ ǇǳōƭƛŎŀǝƻƴ 
5¦Y9{ ŀǊŜ ǘƘŜ !ŎŎǊŜŘƛǘŜŘ hŶŎƛŀƭ {ǘŀǝǎǝŎǎ ƻƴ ŦǳŜƭ ŎƻƴǎǳƳǇǝƻƴΣ ƘƻǿŜǾŜǊΣ ƴŀǝƻƴŀƭ ǘƻǘŀƭ ŜƳƛǎǎƛƻƴǎ 
Ƴǳǎǘ ōŜ ŎŀƭŎǳƭŀǘŜŘ ƻƴ ǘƘŜ ōŀǎƛǎ ƻŦ ŦǳŜƭ ǎŀƭŜǎΦ ¢ƘŜǊŜŦƻǊŜΣ ǘƘŜ ŜǎǝƳŀǘŜǎ ƻŦ ŜƳƛǎǎƛƻƴǎ ƘŀǾŜ ōŜŜƴ ǊŜπ
ƴƻǊƳŀƭƛǎŜŘ ōŀǎŜŘ ƻƴ ǘƘŜ ǊŜǎǳƭǘǎ ƻŦ ǘƘŜ ŎƻƳǇŀǊƛǎƻƴ ōŜǘǿŜŜƴ ǘƘŜ ŦǳŜƭ ŎƻƴǎǳƳǇǝƻƴ Řŀǘŀ ƛƴ 5¦Y9{ ŀƴŘ 
ǘƘŜ ŜǎǝƳŀǘŜ ƻŦ ŦǳŜƭ ŎƻƴǎǳƳŜŘ ŦǊƻƳ ǘƘŜ ŎƛǾƛƭ ŀǾƛŀǝƻƴ ŜƳƛǎǎƛƻƴǎ ƳƻŘŜƭΣ ƘŀǾƛƴƎ ŬǊǎǘ ǎŎŀƭŜŘ ǳǇ ǘƘŜ 
ŜƳƛǎǎƛƻƴǎ ŀƴŘ ŦǳŜƭ ŎƻƴǎǳƳǇǝƻƴ ǘƻ ŀŎŎƻǳƴǘ ŦƻǊ ŀƛǊπǘŀȄƛ ŀƴŘ ƴƻƴπ!¢aǎΦ ¢ƘŜ ǎŎŀƭƛƴƎ ƛǎ ŘƻƴŜ ǎŜǇŀǊŀǘŜƭȅ 
ŦƻǊ ŜŀŎƘ ŀƛǊǇƻǊǘ ǘƻ ǊŜƅŜŎǘ ǘƘŜ ŘƛũŜǊŜƴǘ ŦǊŀŎǝƻƴǎ ƻŦ ŀƛǊπǘŀȄƛ ŀƴŘ ƴƻƴπ!¢aǎ ŀǘ ŜŀŎƘ ŀƛǊǇƻǊǘ ŀƴŘ ǘƘŜ 
ŘƛũŜǊŜƴǘ ƛƳǇŀŎǘǎ ƻƴ ŘƻƳŜǎǝŎ ŀƴŘ ƛƴǘŜǊƴŀǝƻƴŀƭ ŜƳƛǎǎƛƻƴǎΦ !Ǿƛŀǝƻƴ ŦǳŜƭ ŎƻƴǎǳƳǇǝƻƴ ǇǊŜǎŜƴǘŜŘ ƛƴ 
5¦Y9{ ƛƴŎƭǳŘŜ ǘƘŜ ǳǎŜ ƻŦ ōƻǘƘ ŎƛǾƛƭ ŀƴŘ ƳƛƭƛǘŀǊȅ ŦǳŜƭΣ ŀƴŘ ǘƘŜ ƳƛƭƛǘŀǊȅ ŦǳŜƭ ǳǎŜ Ƴǳǎǘ ōŜ ǎǳōǘǊŀŎǘŜŘ ŦǊƻƳ 
ǘƘŜ 5¦Y9{ ǘƻǘŀƭ ǘƻ ǇǊƻǾƛŘŜ ŀƴ ŜǎǝƳŀǘŜ ƻŦ ǘƘŜ ŎƛǾƛƭ ŀǾƛŀǝƻƴ ŎƻƴǎǳƳǇǝƻƴΦ ¢Ƙƛǎ ŜǎǝƳŀǘŜ ƻŦ ŎƛǾƛƭ ŀǾƛŀǝƻƴ 
ŦǳŜƭ ŎƻƴǎǳƳǇǝƻƴ ƛǎ ǳǎŜŘ ƛƴ ǘƘŜ ŦǳŜƭ ǊŜŎƻƴŎƛƭƛŀǝƻƴΦ 9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ ƅƛƎƘǘǎ ƻǊƛƎƛƴŀǝƴƎ ŦǊƻƳ ǘƘŜ ƻǾŜǊǎŜŀǎ 
ǘŜǊǊƛǘƻǊƛŜǎ ƘŀǾŜ ōŜŜƴ ŜȄŎƭǳŘŜŘ ŦǊƻƳ ǘƘŜ ŦǳŜƭ ǊŜŎƻƴŎƛƭƛŀǝƻƴ ǇǊƻŎŜǎǎ ŀǎ ǘƘŜ ŦǳŜƭ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜǎŜ 
ƅƛƎƘǘǎ ƛǎ ƴƻǘ ƛƴŎƭǳŘŜŘ ƛƴ 5¦Y9{Φ 9Ƴƛǎǎƛƻƴǎ ǿƛƭƭ ōŜ ǊŜπƴƻǊƳŀƭƛǎŜŘ ŜŀŎƘ ǝƳŜ ǘƘŜ ŀƛǊŎǊŀƊ ƳƻǾŜƳŜƴǘ Řŀǘŀ 
ƛǎ ƳƻŘƛŬŜŘ ƻǊ Řŀǘŀ ŦƻǊ ŀƴƻǘƘŜǊ ȅŜŀǊ ŀŘŘŜŘΦ 

3.3.3. NFR 1A3b: Road Transport 

 

 

! ¢ƛŜǊ о ƳŜǘƘƻŘƻƭƻƎȅ ƛǎ ǳǎŜŘ ŦƻǊ ŎŀƭŎǳƭŀǝƴƎ ŜȄƘŀǳǎǘ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǇŀǎǎŜƴƎŜǊ ŎŀǊǎ όм!оōƛύΣ ƭƛƎƘǘ ƎƻƻŘǎ 
ǾŜƘƛŎƭŜǎ όм!оōƛƛύΣ ƘŜŀǾȅπŘǳǘȅ ǾŜƘƛŎƭŜǎ ƛƴŎƭǳŘƛƴƎ ōǳǎŜǎ ŀƴŘ ŎƻŀŎƘŜǎ όм!оōƛƛƛύΣ ŀƴŘ ƳƻǘƻǊŎȅŎƭŜǎ όм!оōƛǾύΦ 
! ¢ƛŜǊ н ƳŜǘƘƻŘƻƭƻƎȅ ƛǎ ǳǎŜŘ ŦƻǊ ŎŀƭŎǳƭŀǝƴƎ ŜǾŀǇƻǊŀǝǾŜ ŜƳƛǎǎƛƻƴǎ όм!оōǾύ ŦǊƻƳ ǇŜǘǊƻƭ ǾŜƘƛŎƭŜǎΦ bƻƴπ
ŜȄƘŀǳǎǘ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǘȅǊŜ ŀƴŘ ōǊŀƪŜ ǿŜŀǊ όм!оōǾƛύ ŀƴŘ ǊƻŀŘ ŀōǊŀǎƛƻƴ όм!оōǾƛƛύ ŀǊŜ ŀƭǎƻ ŎŀƭŎǳƭŀǘŜŘ 
ōŀǎŜŘ ƻƴ ŀ ¢ƛŜǊ н ƳŜǘƘƻŘƻƭƻƎȅΦ 

¢ƘŜ ŦƻƭƭƻǿƛƴƎ ǎŜŎǝƻƴǎ ŘŜǎŎǊƛōŜ Ƙƻǿ ǘƘŜ ƳŜǘƘƻŘƻƭƻƎȅ ƛǎ ŀǇǇƭƛŜŘ ǘƻ ǘƘŜ Ƴƻǎǘ ŘŜǘŀƛƭŜŘ ǊƻŀŘ ǘǊŀƴǎǇƻǊǘ 
ŀŎǝǾƛǘȅ Řŀǘŀ ŀǾŀƛƭŀōƭŜ ƛƴ ǘƘŜ ¦Y ƻƴ ŀ ƴŀǝƻƴŀƭ ǎŎŀƭŜΦ {ƻƳŜ ŦǳǊǘƘŜǊ ŘŜǘŀƛƭǎ ŀǊŜ ǇǊƻǾƛŘŜŘ ƛƴ ŀ ǎŜǇŀǊŀǘŜ 
ƳŜǘƘƻŘƻƭƻƎȅ ǊŜǇƻǊǘ ŦƻǊ ǘƘŜ ¦Y ǊƻŀŘ ǘǊŀƴǎǇƻǊǘ ǎŜŎǘƻǊ ŎƻǾŜǊƛƴƎ ōƻǘƘ ŀƛǊ Ǉƻƭƭǳǘŀƴǘǎ ŀƴŘ ƎǊŜŜƴƘƻǳǎŜ 
ƎŀǎŜǎ ό.Ǌƻǿƴ Ŝǘ ŀƭΦΣ нлмуύΦ  

 

¢ƘŜ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŀǊŜ ǘŀƪŜƴ ŦǊƻƳ ǘƘŜ 9a9tκ99! DǳƛŘŜōƻƻƪΣ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǘƘŜ ǎǇŜŜŘπŜƳƛǎǎƛƻƴ 
ŦŀŎǘƻǊ ŦǳƴŎǝƻƴǎ ƎƛǾŜƴ ƛƴ /ht9w¢ рΦу ό9ƳƛǎƛŀΣ нлнпύΦ 

 

¢ǊŀŶŎ ŀŎǝǾƛǘȅ Řŀǘŀ ƛƴ ōƛƭƭƛƻƴ ǾŜƘƛŎƭŜ ƪƳ ōȅ ǾŜƘƛŎƭŜ ǘȅǇŜ ŀƴŘ ǊƻŀŘ ǘȅǇŜ ŀǊŜ ǇǊƻǾƛŘŜŘ ōȅ 5Ŧ¢ ŀƴŘ ǘƻǘŀƭ 
ŦǳŜƭ ǎŀƭŜǎ ŦƻǊ ǇŜǘǊƻƭ ŀƴŘ ŘƛŜǎŜƭ ŀǊŜ ǇǊƻǾƛŘŜŘ ƛƴ 5¦Y9{Φ ±ŜƘƛŎƭŜ ƭƛŎŜƴǎƛƴƎ ǎǘŀǝǎǝŎǎ ŀƴŘ ƻƴπǊƻŀŘ 
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!ǳǘƻƳŀǝŎ bǳƳōŜǊ tƭŀǘŜ wŜŎƻƎƴƛǝƻƴ Řŀǘŀ ǇǊƻǾƛŘŜŘ ōȅ 5Ŧ¢ ŀǊŜ ǳǎŜŘ ǘƻ ŦǳǊǘƘŜǊ ōǊŜŀƪ Řƻǿƴ ǘƘŜ ǾŜƘƛŎƭŜ 
ƪƳ ǘǊŀǾŜƭƭŜŘ ōȅ ŦǳŜƭ ǘȅǇŜ ŀƴŘ ǾŜƘƛŎƭŜ ȅŜŀǊ όƛƴŎƭǳŘƛƴƎ 9ǳǊƻ ǎǘŀƴŘŀǊŘύ ƻŦ ŬǊǎǘ ǊŜƎƛǎǘǊŀǝƻƴΦ 

 

¢ƘŜ ¦Y ƛƴǾŜƴǘƻǊȅ ŦƻǊ ǊƻŀŘ ǘǊŀƴǎǇƻǊǘ ŜƳƛǎǎƛƻƴǎ ƻŦ ƪŜȅ ŀƛǊ Ǉƻƭƭǳǘŀƴǘǎ ŀǎ ǎǳōƳƛǧŜŘ ǳƴŘŜǊ ǘƘŜ ŎǳǊǊŜƴǘ 
ǊŜƎǳƭŀǝƻƴǎ ŦƻǊ b9/w ŀƴŘ /[w¢!t ŦƻǊ ǘǊŀŎƪƛƴƎ ŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ ǘƘŜ ¦YΩǎ 9w/ǎ ƛǎ ŎǳǊǊŜƴǘƭȅ ōŀǎŜŘ ƻƴ ŦǳŜƭ 
ŎƻƴǎǳƳǇǝƻƴ ŘŜǊƛǾŜŘ ŦǊƻƳ ƪƛƭƻƳŜǘǊŜǎ ŘǊƛǾŜƴ ǊŀǘƘŜǊ ǘƘŀƴ ŦǳŜƭ ǎŀƭŜǎΦ tŀǊŀƎǊŀǇƘ но ƻŦ ǘƘŜ ǊŜǾƛǎŜŘ 
DǳƛŘŜƭƛƴŜǎ ƻƴ wŜǇƻǊǝƴƎ ό9/9κ9.Φ!Lwκмнрύ47 ŀƴŘ ǊŜŦŜǊŜƴŎŜǎ ǳƴŘŜǊ ǘƘŜ bŀǝƻƴŀƭ 9Ƴƛǎǎƛƻƴ /ŜƛƭƛƴƎǎ 
wŜƎǳƭŀǝƻƴǎ όb9/wύ όнлмуύ48 ŀƭƭƻǿ ǘƘŜ ¦Y ǘƻ ǊŜǇƻǊǘ ŜƳƛǎǎƛƻƴǎ ƻƴ ǘƘŜ ōŀǎƛǎ ƻŦ ŦǳŜƭ ǳǎŜŘ ƻǊ ƪƛƭƻƳŜǘǊŜǎ 
ŘǊƛǾŜƴΣ ǇǊƻǾƛŘŜŘ ŜƳƛǎǎƛƻƴǎ ŀǊŜ ŀƭǎƻ ǇǊƻǾƛŘŜŘ ǿƘƛŎƘ ŀǊŜ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǘƘŜ ŦǳŜƭ ǎŀƭŜǎΦ  

¢ƘŜ ¦Y Ƙŀǎ ŀ ƴǳƳōŜǊ ƻŦ ǊŜŀǎƻƴǎ ŦƻǊ ŘŜŎƛŘƛƴƎ ǘƻ ǊŜǇƻǊǘ ŜƳƛǎǎƛƻƴǎ ƻƴ ŀ ŦǳŜƭ ǳǎŜŘ ōŀǎƛǎΦ LƴŦƻǊƳŀǝƻƴ ƻƴ 
ǘƻǘŀƭ ŦǳŜƭ ǎŀƭŜǎ ƛǎ ŀǾŀƛƭŀōƭŜ ƻƴ ŀ ƴŀǝƻƴŀƭ ǎŎŀƭŜ ōǳǘ ƛǎ ƴƻǘ ōǊƻƪŜƴ Řƻǿƴ ōȅ ǾŜƘƛŎƭŜ ǘȅǇŜ ƻǊ ǊƻŀŘ ŀƴŘ ŀǊŜŀ 
ǘȅǇŜΦ 9Ƴƛǎǎƛƻƴǎ ƻŦ ŀƛǊ ǇƻƭƭǳǘŀƴǘǎΣ ŀǇŀǊǘ ŦǊƻƳ {hн ŀƴŘ ƳŜǘŀƭǎΣ ŀǊŜ ƴƻǘ ŘƛǊŜŎǘƭȅ ǊŜƭŀǘŜŘ ǘƻ ŀƳƻǳƴǘǎ ƻŦ ŦǳŜƭ 
ŎƻƴǎǳƳŜŘ ŀǎ ǘƘŜȅ ŘŜǇŜƴŘ ƻƴ ǾŜƘƛŎƭŜ ŎƘŀǊŀŎǘŜǊƛǎǝŎǎΣ ŜȄƘŀǳǎǘ ŀƊŜǊ ǘǊŜŀǘƳŜƴǘ ǘŜŎƘƴƻƭƻƎȅ ŀƴŘ ǾŜƘƛŎƭŜ 
ǎǇŜŜŘ ƻǊ ŘǊƛǾŜ ŎȅŎƭŜ ƛƴ ŀ ƳŀƴƴŜǊ ŘƛũŜǊŜƴǘ ǘƻ ǘƘŜ ǿŀȅ ŦǳŜƭ ŎƻƴǎǳƳǇǝƻƴ ǊŜǎǇƻƴŘǎ ǘƻ ǘƘŜǎŜ ŦŀŎǘƻǊǎΦ ¢ƘŜ 
ŀǾŀƛƭŀōƛƭƛǘȅ ƻŦ ƘƛƎƘπǉǳŀƭƛǘȅ ǘǊŀŶŎ Řŀǘŀ ŦƻǊ ŘƛũŜǊŜƴǘ ǾŜƘƛŎƭŜ ǘȅǇŜǎ ƻƴ ŘƛũŜǊŜƴǘ ǊƻŀŘǎ ŎƻǾŜǊƛƴƎ ǘƘŜ ǿƘƻƭŜ 
ǊƻŀŘ ƴŜǘǿƻǊƪΣ ŎƻƳōƛƴŜŘ ǿƛǘƘ ƅŜŜǘ ŎƻƳǇƻǎƛǝƻƴ Řŀǘŀ ŀƴŘ ƻǘƘŜǊ ǾŜƘƛŎƭŜ ōŜƘŀǾƛƻǳǊ ŀƴŘ ǳǎŀƎŜ ǘǊŜƴŘǎ 
ƳŀƪŜǎ ǘƘŜ ǳǎŜ ƻŦ /ht9w¢πǘȅǇŜ ƳŜǘƘƻŘƻƭƻƎƛŜǎ ŀ ƭƻƎƛŎŀƭ ŎƘƻƛŎŜ ŦƻǊ ŜǎǝƳŀǝƴƎ ŜƳƛǎǎƛƻƴǎ ƛƴ ǘƘŜ ¦YΦ ¢Ƙŀǘ 
ƳŜǘƘƻŘƻƭƻƎȅ ƛǎ ƻƴŜ ōŀǎŜŘ ƻƴ ƪƛƭƻƳŜǘǊŜǎ ŘǊƛǾŜƴΦ  

¢Ƙƛǎ ŀǇǇǊƻŀŎƘ ŀƭǎƻ ƳŀƪŜǎ ƛǘ ǇƻǎǎƛōƭŜ ǘƻ ŘŜǾŜƭƻǇ ŀ Ǌƻōǳǎǘ ƛƴǾŜƴǘƻǊȅΣ ǿƘƛŎƘ ǘǊŀƴǎǇƻǊǘ ŀƴŘ ŀƛǊ ǉǳŀƭƛǘȅ 
ǇƻƭƛŎȅ ƳŀƪŜǊǎ Ŏŀƴ ǊŜƭŀǘŜ ǘƻ !ŎŎǊŜŘƛǘŜŘ hŶŎƛŀƭ {ǘŀǝǎǝŎǎ ƻƴ ǘǊŀƴǎǇƻǊǘ ŀƴŘ ƳŜŀǎǳǊŜǎ ǘƻ ŎƻƴǘǊƻƭ ǘǊŀŶŎ 
ŀƴŘ ŜƳƛǎǎƛƻƴǎΦ ¢Ƙƛǎ ŘƛǊŜŎǘ ƭƛƴƪ ǘƻ ǘǊŀƴǎǇƻǊǘ ǎǘŀǝǎǝŎǎ ŀƴŘ ǇƻƭƛŎƛŜǎ ƛǎ ƭƻǎǘ ǿƛǘƘ ǘƘŜ ŀŘƧǳǎǘƳŜƴǘǎ ǘƘŀǘ ŀǊŜ 
ƴŜŎŜǎǎŀǊȅ ƻƴ ŀ ǾŜƘƛŎƭŜ ōȅ ǾŜƘƛŎƭŜ ōŀǎƛǎ ǘƻ ōǊƛƴƎ ŎƻƴǎƛǎǘŜƴŎȅ ǿƛǘƘ ƴŀǝƻƴŀƭ ŦǳŜƭ ǎŀƭŜǎΦ ¢ƘŜ ¦YΩǎ 
ǇǊƻƧŜŎǝƻƴǎ ƻƴ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǊƻŀŘ ǘǊŀƴǎǇƻǊǘ ŀǊŜ ōŀǎŜŘ ƻƴ ǘƘŜ ¦YΩǎ ŦƻǊŜŎŀǎǘǎ ƻƴ ǘǊŀŶŎ ƭŜǾŜƭǎ ƻƴ ŀƴ 
ŀǊŜŀπǘȅǇŜ ōŀǎƛǎ όƴƻǘ ƻƴ ŦǳŜƭ ǎŀƭŜǎύ ŀƴŘ ǘƘŜ ƛƴǾŜƴǘƻǊȅ ǇǊƻƧŜŎǝƻƴǎ ŀǊŜ ŀ ōŜƴŎƘƳŀǊƪ ŀƎŀƛƴǎǘ ǿƘƛŎƘ 
ŘƛũŜǊŜƴǘ ǘǊŀƴǎǇƻǊǘ ŀƴŘ ǘŜŎƘƴƛŎŀƭ ƳŜŀǎǳǊŜǎ Ŏŀƴ ōŜ ŀǎǎŜǎǎŜŘΦ ¢Ƙƛǎ Ƙŀǎ ōŜŜƴ ŎǊǳŎƛŀƭ ŦƻǊ ¦Y ŀƛǊ ǉǳŀƭƛǘȅ 
ǇƻƭƛŎȅ ŘŜǾŜƭƻǇƳŜƴǘ ŀƴŘ ƛǎ ƴƻǘ ŦŜŀǎƛōƭŜ ŦǊƻƳ ŀƴ ƛƴǾŜƴǘƻǊȅ ōŀǎŜŘ ƻƴ ŦǳŜƭ ǎŀƭŜǎΦ ¦ǎƛƴƎ ŀ ƪƛƭƻƳŜǘǊŜǎ ŘǊƛǾŜƴ 
ŀǇǇǊƻŀŎƘ ŀƭǎƻ ŀƭƭƻǿǎ ǘƘŜ ¦Y ǘƻ ǇǊƻŘǳŎŜ ǎǇŀǝŀƭƭȅ ǊŜǎƻƭǾŜŘ ƛƴǾŜƴǘƻǊƛŜǎ ŦƻǊ ǊƻŀŘ ǘǊŀƴǎǇƻǊǘ ŀǘ мȄм ƪƳ 
ǊŜǎƻƭǳǝƻƴΣ ǿƘƛŎƘ ŀǊŜ ǿƛŘŜƭȅ ǳǎŜŘ ŦƻǊ ƴŀǝƻƴŀƭ ŀƴŘ ƭƻŎŀƭ ŀƛǊ ǉǳŀƭƛǘȅ ŀǎǎŜǎǎƳŜƴǘǎΦ 

¢ƘŜ ¦Y ŜǎǝƳŀǘŜǎ ŦǳŜƭ ŎƻƴǎǳƳǇǝƻƴ ŦǊƻƳ ƪƛƭƻƳŜǘǊŜǎ ŘǊƛǾŜƴ ŀƴŘ ƎκƪƳ ŦŀŎǘƻǊǎ ŀƴŘ ŎƻƳǇŀǊŜǎ ǘƘŜǎŜ ŜŀŎƘ 
ȅŜŀǊ ǿƛǘƘ ƴŀǝƻƴŀƭ ŦǳŜƭ ǎŀƭŜǎ ŬƎǳǊŜǎΣ ŀǎ ŘƛǎŎǳǎǎŜŘ ƛƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎŜŎǝƻƴǎΦ ¢ƘŜ ŀƎǊŜŜƳŜƴǘ ƛǎ ǿƛǘƘƛƴ 
мс҈ ŦƻǊ ōƻǘƘ ǇŜǘǊƻƭ ŀƴŘ ŘƛŜǎŜƭ ŎƻƴǎǳƳǇǝƻƴ ŀŎǊƻǎǎ ǘƘŜ мффлπнлно ǝƳŜ ǎŜǊƛŜǎΣ ōǳǘ ǘƘŜ ŀƎǊŜŜƳŜƴǘ 
ǘŜƴŘǎ ǘƻ ōŜ ōŜǧŜǊ ƛƴ ǘƘŜ ƳƻǊŜ ǊŜŎŜƴǘ ȅŜŀǊǎΦ ! ƴƻǊƳŀƭƛǎŀǝƻƴ ŀǇǇǊƻŀŎƘ ƛǎ ǳǎŜŘ ǘƻ ǎŎŀƭŜ ǘƘŜ ōƻǧƻƳπǳǇ 
ŜǎǝƳŀǘŜǎ ƻŦ ŜƳƛǎǎƛƻƴǎ ōŀǎŜŘ ƻƴ ǾŜƘƛŎƭŜ ƪƳ ǘǊŀǾŜƭƭŜŘ όŦǳŜƭ ǳǎŜŘύ ǘƻ ƳŀƪŜ ǘƘŜƳ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ŦǳŜƭ 
ǎŀƭŜǎ ŀǎ ǊŜǉǳƛǊŜŘ ǘƻ ƳŀƪŜ ǘƘŜ ¦YΩǎ ǊƻŀŘ ǘǊŀƴǎǇƻǊǘ ƛƴǾŜƴǘƻǊȅ ŎƻƳǇƭƛŀƴǘ ǿƛǘƘ ƛƴǘŜǊƴŀǝƻƴŀƭ ǊŜǇƻǊǝƴƎ 
ƎǳƛŘŜƭƛƴŜǎΦ ¢ƘŜ ƴƻǊƳŀƭƛǎŀǝƻƴ ŀǇǇǊƻŀŎƘ ƛǎ ŘŜǎŎǊƛōŜŘ ƛƴ ǘƘŜ ƴŜȄǘ ǎŜŎǝƻƴΣ ǿƘƛƭŜ {ŜŎǝƻƴ оΦоΦоΦу ŘŜǎŎǊƛōŜǎ 
Ƙƻǿ ǘƘŜ ƛƴǾŜƴǘƻǊȅ ōŀǎŜŘ ƻƴ ŦǳŜƭ ǎŀƭŜǎ ƛǎ ŘŜǾŜƭƻǇŜŘ ƘŀǾƛƴƎ ŬǊǎǘ ŎŀƭŎǳƭŀǘŜŘ ƛǘ ōŀǎŜŘ ƻƴ ŦǳŜƭ ǳǎŜŘΦ 

Lƴ ǘƘŜ !ƴƴŜȄ L ŜƳƛǎǎƛƻƴǎ ǊŜǇƻǊǝƴƎ ǘŜƳǇƭŀǘŜ ǎǳōƳƛǧŜŘ ōȅ ǘƘŜ ¦Y ƛƴ ǘƘŜ ƭŀǘŜǎǘ ȅŜŀǊΣ ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ 
ōȅ bCw ŎƻŘŜ ōŀǎŜŘ ƻƴ ǘƘŜ ŦǳŜƭ ǎƻƭŘ ŀǇǇǊƻŀŎƘ Ŏŀƴ ōŜ ŦƻǳƴŘ ƛƴ ǘƘŜ Ƴŀƛƴ ǘŀōƭŜ όǊƻǿǎ нт ǘƻ ооύ ǿƘƛƭŜ 
ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ōȅ bCw ŎƻŘŜ ōŀǎŜŘ ƻƴ ǘƘŜ ŦǳŜƭ ǳǎŜŘ ŀǇǇǊƻŀŎƘ Ŏŀƴ ōŜ ŦƻǳƴŘ ƛƴ Ǌƻǿǎ мпо ǘƻ мпфΦ 
bŀǝƻƴŀƭ ¢ƻǘŀƭǎ ŦƻǊ ŎƻƳǇƭƛŀƴŎŜ π Ǌƻǿ мрн ό/[w¢!tύ ŀƴŘ Ǌƻǿ мрп όb9/wύ ŀǊŜ ōŀǎŜŘ ƻƴ ǘƘŜ ŦǳŜƭ ǳǎŜŘ 
ŀǇǇǊƻŀŎƘ όŜȄŎŜǇǘ ŦƻǊ {hн ŀƴŘ ƳŜǘŀƭǎ ŀǎ ŜȄǇƭŀƛƴŜŘ ŀōƻǾŜύΦ 

 
47 https://www.unece.org/fileadmin/DAM/env/documents/2015/AIR/EB/English.pdf  
48 The National Emission Ceilings Regulations 2018 (legislation.gov.uk)  

https://www.legislation.gov.uk/uksi/2018/129/made
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5ŀǘŀ ƻƴ ǇŜǘǊƻƭ ŀƴŘ ŘƛŜǎŜƭ ŦǳŜƭǎ ŎƻƴǎǳƳŜŘ ōȅ ǊƻŀŘ ǘǊŀƴǎǇƻǊǘ ƛƴ ǘƘŜ ¦Y ŀǊŜ ǘŀƪŜƴ ŦǊƻƳ 5¦Y9{ ǇǳōƭƛǎƘŜŘ 
ōȅ 59{b½ ό59{b½Σ нлнпŀύ ŀƴŘ ŎƻǊǊŜŎǘŜŘ ŦƻǊ ŎƻƴǎǳƳǇǝƻƴ ōȅ ƻũπǊƻŀŘ ǾŜƘƛŎƭŜǎ ŀƴŘ ǘƘŜ ǾŜǊȅ ǎƳŀƭƭ 
ŀƳƻǳƴǘ ƻŦ ŦǳŜƭ ŎƻƴǎǳƳŜŘ ōȅ ǘƘŜ /Ǌƻǿƴ 5ŜǇŜƴŘŜƴŎƛŜǎ ƛƴŎƭǳŘŜŘ ƛƴ 5¦Y9{ όŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘŜ /Ǌƻǿƴ 
5ŜǇŜƴŘŜƴŎƛŜǎ ŀǊŜ ŎŀƭŎǳƭŀǘŜŘ ŜƭǎŜǿƘŜǊŜύΦ 

Lƴ нлноΣ ммΦп aǘ ƻŦ ǇŜǘǊƻƭ ŀƴŘ нлΦп aǘ ƻŦ ŘƛŜǎŜƭ ŦǳŜƭ ό59w±ύ ǿŀǎ ŎƻƴǎǳƳŜŘ ƛƴ ǘƘŜ ¦YΦ tŜǘǊƻƭ 
ŎƻƴǎǳƳǇǝƻƴ Ƙŀǎ ƛƴŎǊŜŀǎŜŘ ǊŜƭŀǝǾŜ ǘƻ ǘƘŜ ŎƻƴǎǳƳǇǝƻƴ ƛƴ нлнн ǿƘŜǊŜŀǎ ŘƛŜǎŜƭ ŎƻƴǎǳƳǇǝƻƴ Ƙŀǎ 
ŘŜŎǊŜŀǎŜŘΦ Lǘ ǿŀǎ ŜǎǝƳŀǘŜŘ ǘƘŀǘ ƻŦ ǘƘƛǎΣ пΦс҈ ƻŦ ǇŜǘǊƻƭ ǿŀǎ ŎƻƴǎǳƳŜŘ ōȅ ƛƴƭŀƴŘ ǿŀǘŜǊǿŀȅǎ ŀƴŘ ƻũπ
ǊƻŀŘ ǾŜƘƛŎƭŜǎ ŀƴŘ ƳŀŎƘƛƴŜǊȅΦ {ƻƳŜ лΦп҈ ƻŦ ǘƘƛǎ ǿŀǎ ǳǎŜŘ ƛƴ ǘƘŜ /Ǌƻǿƴ 5ŜǇŜƴŘŜƴŎƛŜǎΣ ƭŜŀǾƛƴƎ млΦф aǘ 
ƻŦ ǇŜǘǊƻƭ ŎƻƴǎǳƳŜŘ ōȅ ǊƻŀŘ ǾŜƘƛŎƭŜǎ ƛƴ ǘƘŜ ¦Y ƛƴ нлноΦ !ƴ ŜǎǝƳŀǘŜŘ мΦо҈ ƻŦ ǊƻŀŘ ŘƛŜǎŜƭ ƛǎ ŜǎǝƳŀǘŜŘ 
ǘƻ ōŜ ǳǎŜŘ ōȅ ƛƴƭŀƴŘ ǿŀǘŜǊǿŀȅǎ ŀƴŘ ƻũπǊƻŀŘ ǾŜƘƛŎƭŜǎ ŀƴŘ ƳŀŎƘƛƴŜǊȅ όǘƘŜ ōǳƭƪ ƻŦ ǘƘŜǎŜ ǳǎŜ Ǝŀǎ ƻƛƭύΣ 
ŀƴŘ лΦп҈ ƻŦ ǘƘƛǎ ǿŀǎ ǳǎŜŘ ƛƴ ǘƘŜ /Ǌƻǿƴ 5ŜǇŜƴŘŜƴŎƛŜǎΣ ƭŜŀǾƛƴƎ нлΦн aǘ ƻŦ ŘƛŜǎŜƭ ŎƻƴǎǳƳŜŘ ōȅ ǊƻŀŘ 
ǾŜƘƛŎƭŜǎ ƛƴ ǘƘŜ ¦Y ƛƴ нлноΦ 

!ŎŎƻǊŘƛƴƎ ǘƻ ŬƎǳǊŜǎ ƛƴ 5¦Y9{ ό59{b½Σ нлнпŀύΣ лΦлфр aǘ ƻŦ [tD ǿŀǎ ǳǎŜŘ ŦƻǊ ǘǊŀƴǎǇƻǊǘ ƛƴ нлноΣ ǿƘƛŎƘ 
ƛǎ ƴƻǘ ǾŜǊȅ ŘƛũŜǊŜƴǘ ǘƻ ǘƘŜ ŎƻƴǎǳƳǇǝƻƴ ƛƴ нлнн ŀǘ лΦлсн aǘΦ ¢ƘŜ ŎƻƴǎǳƳǇǝƻƴ ƻŦ [tD ƛǎ ƻƴƭȅ ŀ ǎƳŀƭƭ 
ǇŜǊŎŜƴǘŀƎŜ όлΦом҈ύ ƻŦ ǘƘŜ ǘƻǘŀƭ ŀƳƻǳƴǘ ƻŦ ŦǳŜƭǎ ŎƻƴǎǳƳŜŘ ōȅ ǊƻŀŘ ǘǊŀƴǎǇƻǊǘΦ 

{ƛƴŎŜ нллрΣ ǘƘŜǊŜ Ƙŀǎ ōŜŜƴ ŀ ǊŀǇƛŘ ƎǊƻǿǘƘ ƛƴ ŎƻƴǎǳƳǇǝƻƴ ƻŦ ōƛƻŦǳŜƭǎ ƛƴ ǘƘŜ ¦YΣ ŀƭǘƘƻǳƎƘ ǘƘƛǎ Ƙŀǎ 
ǎǘŀōƛƭƛǎŜŘ ƛƴ ǊŜŎŜƴǘ ȅŜŀǊǎΦ .ƛƻŦǳŜƭǎ ŀǊŜ ƴƻǘ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ ǘƻǘŀƭǎ ǇǊŜǎŜƴǘŜŘ ŀōƻǾŜ ŦƻǊ ǇŜǘǊƻƭ ŀƴŘ ŘƛŜǎŜƭ 
ǿƘƛŎƘ ŀŎŎƻǊŘƛƴƎ ǘƻ 59{b½ ǊŜŦŜǊ ƻƴƭȅ ǘƻ ƳƛƴŜǊŀƭπōŀǎŜŘ ŦǳŜƭǎ όŦƻǎǎƛƭ ŦǳŜƭǎύΦ !ŎŎƻǊŘƛƴƎ ǘƻ ǎǘŀǝǎǝŎǎ ƛƴ 
5¦Y9{ ŀƴŘ ŦǊƻƳ Iaw/ όIaw/Σ нлнпŀύΣ мΦмп aǘ ōƛƻŜǘƘŀƴƻƭ ŀƴŘ мΦмр aǘ ōƛƻŘƛŜǎŜƭ ǿŜǊŜ ŎƻƴǎǳƳŜŘ ƛƴ 
ǘƘŜ ¦Y ƛƴ нлноΦ hƴ ŀ ǾƻƭǳƳŜ ōŀǎƛǎΣ ǘƘƛǎ ǊŜǇǊŜǎŜƴǘǎ ŀƴ ŜǎǝƳŀǘŜŘ уΦп҈ ƻŦ ŀƭƭ ǇŜǘǊƻƭ ŀƴŘ пΦф҈ ƻŦ ŀƭƭ ŘƛŜǎŜƭ 
ǎƻƭŘ ƛƴ ǘƘŜ ¦YΣ ǊŜǎǇŜŎǝǾŜƭȅΦ ¢Ƙƛǎ ƛǎ ŀƴ ƛƴŎǊŜŀǎŜ ƛƴ ōƛƻŜǘƘŀƴƻƭ ŀƴŘ ŘŜŎǊŜŀǎŜ ƛƴ ōƛƻŘƛŜǎŜƭ ŎƻƴǎǳƳǇǝƻƴ 
ŎƻƳǇŀǊŜŘ ǿƛǘƘ нлннΦ hƴ ŀƴ ŜƴŜǊƎȅ ōŀǎƛǎΣ ƛǘ ƛǎ ŜǎǝƳŀǘŜŘ ǘƘŀǘ ŎƻƴǎǳƳǇǝƻƴ ƻŦ ōƛƻŜǘƘŀƴƻƭ ŀƴŘ ōƛƻŘƛŜǎŜƭ 
ŘƛǎǇƭŀŎŜŘ ŀǊƻǳƴŘ лΦтл aǘ ƻŦ ƳƛƴŜǊŀƭπōŀǎŜŘ ǇŜǘǊƻƭ όсΦм҈ ƻŦ ǘƻǘŀƭ ǇŜǘǊƻƭ ǘƘŀǘ ǿƻǳƭŘ ƘŀǾŜ ōŜŜƴ 
ŎƻƴǎǳƳŜŘύ ŀƴŘ мΦпл aǘ ƻŦ ƳƛƴŜǊŀƭπōŀǎŜŘ ŘƛŜǎŜƭ όсΦф҈ ƻŦ ǘƻǘŀƭ ŘƛŜǎŜƭ ǘƘŀǘ ǿƻǳƭŘ ƘŀǾŜ ōŜŜƴ ŎƻƴǎǳƳŜŘύΦ  

¢ƻ ŘƛǎǘǊƛōǳǘŜ ŦǳŜƭ ŎƻƴǎǳƳǇǝƻƴΣ ƘŜƴŎŜ ŜƳƛǎǎƛƻƴǎΣ ōŜǘǿŜŜƴ ŘƛũŜǊŜƴǘ ǾŜƘƛŎƭŜ ǘȅǇŜǎΣ ŀ ŎƻƳōƛƴŀǝƻƴ ƻŦ 
Řŀǘŀ ǎƻǳǊŎŜǎ ŀƴŘ ŀǇǇǊƻŀŎƘŜǎ ǿŜǊŜ ǳǎŜŘ ƳŀƪƛƴƎ ōŜǎǘ ǳǎŜ ƻŦ ŀƭƭ ŀǾŀƛƭŀōƭŜ ƛƴŦƻǊƳŀǝƻƴΦ 

CǳŜƭ ŎƻƴǎǳƳǇǝƻƴ ŦŀŎǘƻǊǎ ŦƻǊ ǇŜǘǊƻƭ ŀƴŘ ŘƛŜǎŜƭ ǾŜƘƛŎƭŜǎ 

¢ƘŜ ǎƻǳǊŎŜ ƻŦ ŦǳŜƭ ŎƻƴǎǳƳǇǝƻƴ ŦŀŎǘƻǊǎ ŦƻǊ ŀƭƭ ǾŜƘƛŎƭŜ ǘȅǇŜǎ ƛǎ ǘƘŜ ŦǳŜƭ ŎƻƴǎǳƳǇǝƻƴπǎǇŜŜŘ ǊŜƭŀǝƻƴǎƘƛǇǎ 
ƎƛǾŜƴ ƛƴ ǘƘŜ нлно 9a9tκ99! DǳƛŘŜōƻƻƪΦ ¢Ƙƛǎ ǇǊƻǾƛŘŜǎ ŀ ƳŜǘƘƻŘ ŦƻǊ ǇŀǎǎŜƴƎŜǊ ŎŀǊǎ ǿƘƛŎƘ ŀǇǇƭƛŜǎ ŀ 
ȅŜŀǊπŘŜǇŜƴŘŜƴǘ ΨǊŜŀƭπǿƻǊƭŘΩ ŎƻǊǊŜŎǝƻƴ ǘƻ ǘƘŜ ŀǾŜǊŀƎŜ ǘȅǇŜπŀǇǇǊƻǾŀƭ /hн ŦŀŎǘƻǊ ǿŜƛƎƘǘŜŘ ōȅ ƴŜǿ ŎŀǊ 
ǎŀƭŜǎ ƛƴ ǘƘŜ ¦Y ŦǊƻƳ нллрπнлноΦ ¢ƘŜ ƴŜǿ ŎŀǊ ŀǾŜǊŀƎŜ ǘȅǇŜπŀǇǇǊƻǾŀƭ /hн ŦŀŎǘƻǊǎ ŦƻǊ ŎŀǊǎ ƛƴ ŘƛũŜǊŜƴǘ 
ŜƴƎƛƴŜ ǎƛȊŜ ōŀƴŘǎ ǿŜǊŜ ǇǊƻǾƛŘŜŘ ōȅ ǘƘŜ {ƻŎƛŜǘȅ ƻŦ aƻǘƻǊ aŀƴǳŦŀŎǘǳǊŜǊǎ ŀƴŘ ¢ǊŀŘŜǊǎ ό{aa¢Σ нлнпύΦ 
¢ƘŜ ǊŜŀƭπǿƻǊƭŘ ǳǇƭƛƊ ǳǎŜǎ ŜƳǇƛǊƛŎŀƭƭȅπŘŜǊƛǾŜŘ Ŝǉǳŀǝƻƴǎ ƛƴ ǘƘŜ DǳƛŘŜōƻƻƪ ǘƘŀǘ ǘŀƪŜ ŀŎŎƻǳƴǘ ƻŦ ŀǾŜǊŀƎŜ 
ŜƴƎƛƴŜ ŎŀǇŀŎƛǘȅ ŀƴŘ ǾŜƘƛŎƭŜ ƳŀǎǎΦ 

¦ǎƛƴƎ ǘƘŜ DǳƛŘŜōƻƻƪ ŦŀŎǘƻǊǎ ǿƛǘƘ ƅŜŜǘ ŎƻƳǇƻǎƛǝƻƴ Řŀǘŀ ŀƴŘ ŀǾŜǊŀƎŜ ǎǇŜŜŘǎ ƻƴ ŘƛũŜǊŜƴǘ ǊƻŀŘ ǘȅǇŜǎ 
ό{ŜŎǝƻƴ оΦоΦоΦпύΣ ƅŜŜǘ ŀǾŜǊŀƎŜ ŦǳŜƭ ŎƻƴǎǳƳǇǝƻƴ ŦŀŎǘƻǊǎ ŦƻǊ ŜŀŎƘ Ƴŀƛƴ ǾŜƘƛŎƭŜ ŎŀǘŜƎƻǊȅ ŀǊŜ ǎƘƻǿƴ ƛƴ 
¢ŀōƭŜ оπмп ŦƻǊ ǎŜƭŜŎǘŜŘ ȅŜŀǊǎ ōŜǘǿŜŜƴ мффл ŀƴŘ нлноΦ 
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¢ŀōƭŜ оπмп ¦Y CƭŜŜǘπŀǾŜǊŀƎŜŘ ŦǳŜƭ ŎƻƴǎǳƳǇǝƻƴ ŦŀŎǘƻǊǎ ŦƻǊ ǊƻŀŘ ǾŜƘƛŎƭŜǎ όƛƴ Ǝ ŦǳŜƭκƪƳύ 

 мффл нллл нллр нлмл нлмр нлнм нлнн нлно 

tŜǘǊƻƭ ŎŀǊǎ тфΦф тмΦт суΦм срΦф снΦо ртΦм ррΦф ррΦм 

5ƛŜǎŜƭ ŎŀǊǎ слΦр рфΦн рфΦу слΦу руΦр ртΦу ртΦр ртΦо 

[D±ǎ ффΦл умΦф трΦт тпΦп тоΦр тнΦт тнΦн тмΦт 

ID±ǎ нопΦс нмуΦм нолΦн нолΦо нолΦм нонΦр нонΦн номΦф 

aƻǇŜŘǎ ŀƴŘ 
ƳƻǘƻǊŎȅŎƭŜǎ 

ртΦф ртΦо рлΦр псΦл поΦт оуΦф оуΦл отΦн 

.ǳǎŜǎ ŀƴŘ 
ŎƻŀŎƘŜǎ 

омсΦт нууΦл нунΦл нтрΦм нтмΦо нтнΦл нсфΦс нстΦп 

CǳŜƭ ǊŜŎƻƴŎƛƭƛŀǝƻƴ ŀƴŘ ƴƻǊƳŀƭƛǎŀǝƻƴ 

! ƳƻŘŜƭ ƛǎ ǳǎŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘƻǘŀƭ ǇŜǘǊƻƭ ŀƴŘ ŘƛŜǎŜƭ ŎƻƴǎǳƳǇǝƻƴ ōȅ ŎƻƳōƛƴƛƴƎ ǘƘŜǎŜ ŦŀŎǘƻǊǎ ǿƛǘƘ 
ǊŜƭŜǾŀƴǘ ǘǊŀŶŎ ŘŀǘŀΦ ¢ƘŜ άōƻǧƻƳπǳǇέ ŎŀƭŎǳƭŀǘŜŘ ŜǎǝƳŀǘŜǎ ƻŦ ǇŜǘǊƻƭ ŀƴŘ ŘƛŜǎŜƭ ŎƻƴǎǳƳǇǝƻƴ ŀǊŜ ǘƘŜƴ 
ŎƻƳǇŀǊŜŘ ǿƛǘƘ 59{b½ ŬƎǳǊŜǎ ŦƻǊ ǘƻǘŀƭ ŦǳŜƭ ŎƻƴǎǳƳǇǝƻƴ ƛƴ ǘƘŜ ¦Y ǇǳōƭƛǎƘŜŘ ƛƴ 5¦Y9{Σ ŀŘƧǳǎǘŜŘ ŦƻǊ 
ǘƘŜ ǎƳŀƭƭ ŀƳƻǳƴǘ ƻŦ ŎƻƴǎǳƳǇǝƻƴ ōȅ ƛƴƭŀƴŘ ǿŀǘŜǊǿŀȅǎΣ ƻũπǊƻŀŘ ƳŀŎƘƛƴŜǊȅ ŀƴŘ ŎƻƴǎǳƳǇǝƻƴ ƛƴ ǘƘŜ 
/Ǌƻǿƴ 5ŜǇŜƴŘŜƴŎƛŜǎ ŀƴŘ ǘŀƪƛƴƎ ŀŎŎƻǳƴǘ ƻŦ ōƛƻŦǳŜƭ ŎƻƴǎǳƳǇǝƻƴΦ 

CƛƎǳǊŜ оπм ǎƘƻǿǎ ǘƘŜ Ǌŀǝƻ ƻŦ ƳƻŘŜƭ ŎŀƭŎǳƭŀǘŜŘ ŦǳŜƭ ŎƻƴǎǳƳǇǝƻƴ ǘƻ ǘƘŜ ŬƎǳǊŜǎ ƛƴ 5¦Y9{ ōŀǎŜŘ ƻƴ ǘƻǘŀƭ 
ŦǳŜƭ ǎŀƭŜǎ ƻŦ ǇŜǘǊƻƭ ŀƴŘ ŘƛŜǎŜƭ ƛƴ ǘƘŜ ¦YΣ ŀƭƭƻǿƛƴƎ ŦƻǊ ƻũπǊƻŀŘ ŎƻƴǎǳƳǇǝƻƴΦ CƻǊ ŀ ǾŀƭƛŘ ŎƻƳǇŀǊƛǎƻƴ 
ǿƛǘƘ 5¦Y9{Σ ǘƘŜ ŀƳƻǳƴǘ ƻŦ ǇŜǘǊƻƭ ŀƴŘ ŘƛŜǎŜƭ ŘƛǎǇƭŀŎŜŘ ōȅ ōƛƻŦǳŜƭ ŎƻƴǎǳƳǇǝƻƴ Ƙŀǎ ōŜŜƴ ǳǎŜŘ ǘƻ 
ŎƻǊǊŜŎǘ ǘƘŜ ŎŀƭŎǳƭŀǘŜŘ ŎƻƴǎǳƳǇǝƻƴ ƻŦ ǇŜǘǊƻƭ ŀƴŘ ŘƛŜǎŜƭΦ Lƴ ǘƘŜ ŜŀǊƭƛŜǊ ǇŀǊǘ ƻŦ ǘƘŜ ǝƳŜ ǎŜǊƛŜǎΣ ǘƘŜǊŜ 
ǿŀǎ ŀ ƎǊŜŀǘŜǊ ŘŜǾƛŀǝƻƴ ŦǊƻƳ ǘƘŜ 5¦Y9{ ŬƎǳǊŜǎ ǿƛǘƘ ƳŀȄƛƳǳƳ ŘŜǾƛŀǝƻƴ ŀǘ мс҈ όŦƻǊ ǇŜǘǊƻƭ ǘƘŀǘ ǿŀǎ 
ƛƴ нлмрύΦ ²ƘŜƴ ǘƘŜ Ǌŀǝƻ ǘŜƴŘǎ ǘƻ ōŜ ǘƻǿŀǊŘǎ мΣ ƛǘ ƛƴŘƛŎŀǘŜǎ ŀ ōŜǧŜǊ ŀƎǊŜŜƳŜƴǘ ǿƛǘƘ ŦǳŜƭ ǎŀƭŜǎ ŘŀǘŀΦ 
¢ƘŜ ōƻǧƻƳπǳǇ ƳŜǘƘƻŘ ŦƻǊ ǇŜǘǊƻƭ ŎƻƴǎǳƳǇǝƻƴ ƛƴ нлно ǿŀǎ млтΦт҈ ŀƴŘ ŦƻǊ ŘƛŜǎŜƭ ǿŀǎ млфΦм҈ ƻŦ ǘƘŜ 
ǾŀƭǳŜ ŦǊƻƳ 5¦Y9{Φ  

¢ƻ ǊŜǇƻǊǘ ŜƳƛǎǎƛƻƴǎ ōȅ ǾŜƘƛŎƭŜ ǘȅǇŜǎ ƻƴ ŀ ŦǳŜƭ ǎƻƭŘ ōŀǎƛǎΣ ŀ ƴƻǊƳŀƭƛǎŀǝƻƴ ǇǊƻŎŜǎǎ ƛǎ ŀǇǇƭƛŜŘ ōŀǎŜŘ ƻƴ 
ǘƘŜ Ǌŀǝƻ ƻŦ ŦǳŜƭ ǎŀƭŜǎ ŀŎŎƻǊŘƛƴƎ ǘƻ 5¦Y9{ ŀƴŘ ǘƘŜ ŦǳŜƭ ŎƻƴǎǳƳǇǝƻƴ ŜǎǝƳŀǘŜǎ ŦƻǊ ŜŀŎƘ ǾŜƘƛŎƭŜ ǘȅǇŜ 
ŘŜǊƛǾŜŘ ŦǊƻƳ ǘƘŜ ōƻǧƻƳπǳǇ ŎŀƭŎǳƭŀǝƻƴǎΦ ¢Ƙƛǎ ƛǎ ŘŜǎŎǊƛōŜŘ ƛƴ {ŜŎǝƻƴ оΦоΦоΦуΦ 

¢ƘŜ ƴƻǊƳŀƭƛǎŀǝƻƴ ǇǊƻŎŜǎǎ ƛƴǘǊƻŘǳŎŜǎ ǳƴŎŜǊǘŀƛƴǝŜǎ ƛƴǘƻ ǘƘŜ ŦǳŜƭ ǎŀƭŜǎ ŜǎǝƳŀǘŜǎ ŦƻǊ ƛƴŘƛǾƛŘǳŀƭ ǾŜƘƛŎƭŜ 
ŎƭŀǎǎŜǎ ŜǾŜƴ ǘƘƻǳƎƘ ǘƘŜ ǘƻǘŀƭǎ ŦƻǊ ǊƻŀŘ ǘǊŀƴǎǇƻǊǘ ŀǊŜ ƪƴƻǿƴ ǿƛǘƘ ƘƛƎƘ ŀŎŎǳǊŀŎȅΦ ¢Ƙƛǎ ǳƴŎŜǊǘŀƛƴǘȅ ŎŀǊǊƛŜǎ 
ǘƘǊƻǳƎƘ ǘƻ ǘƘŜ ŜƳƛǎǎƛƻƴ ŜǎǝƳŀǘŜǎ ŀŎŎƻǊŘƛƴƎ ǘƻ ŦǳŜƭ ǎŀƭŜǎΦ tŜǘǊƻƭ ŦǳŜƭ ŎƻƴǎǳƳǇǝƻƴ ŎŀƭŎǳƭŀǘŜŘ ŦƻǊ ŜŀŎƘ 
ǾŜƘƛŎƭŜ ǘȅǇŜ ǿŀǎ ǎŎŀƭŜŘ ǳǇ ōȅ ǘƘŜ ǎŀƳŜ ǇǊƻǇƻǊǝƻƴǎ ǘƻ ƳŀƪŜ ǘƘŜ ǘƻǘŀƭ ŎƻƴǎǳƳǇǝƻƴ ŀƭƛƎƴ ǿƛǘƘ 5¦Y9{Φ 
¢ƘŜ ǎŀƳŜ ǇǊƻŎŜŘǳǊŜ ǿŀǎ ǳǎŜŘ ǘƻ ǎŎŀƭŜ ǳǇ ŘƛŜǎŜƭ ŎƻƴǎǳƳǇǝƻƴ ōȅ ŜŀŎƘ ǾŜƘƛŎƭŜ ǘȅǇŜΦ aƻǎǘ ƻŦ ǘƘŜ ǇŜǘǊƻƭ 
ƛƴ ǘƘŜ ¦Y ƛǎ ŎƻƴǎǳƳŜŘ ōȅ ǇŀǎǎŜƴƎŜǊ ŎŀǊǎΣ ǎƻ ƻƴŜ ǿƻǳƭŘ ŜȄǇŜŎǘ ǘƘŀǘ 5¦Y9{ ǇǊƻǾƛŘŜǎ ŀ ǊŜƭŀǝǾŜƭȅ 
ŀŎŎǳǊŀǘŜ ŘŜǎŎǊƛǇǝƻƴ ƻŦ ǘƘŜ ǘǊŜƴŘǎ ƛƴ ŦǳŜƭ ŎƻƴǎǳƳǇǝƻƴ ōȅ ǇŜǘǊƻƭ ŎŀǊǎΦ ¢Ƙƛǎ ǎǳƎƎŜǎǘǎ ǘƘŜ ƎŀǇ ƛƴ ǘƘŜ ŜŀǊƭȅ 
ǇŀǊǘ ƻŦ ǘƘŜ ƛƴǾŜƴǘƻǊȅ ǝƳŜ ǎŜǊƛŜǎ ōŜǘǿŜŜƴ 5¦Y9{ ŀƴŘ ōƻǧƻƳπǳǇ ŜǎǝƳŀǘŜǎ ƛǎ ŘǳŜ ǘƻ ƛƴŀŎŎǳǊŀŎƛŜǎ ƛƴ 
ǘƘŜ ŜǎǝƳŀǝƻƴ ƻŦ ŦǳŜƭ ŎƻƴǎǳƳǇǝƻƴ ōȅ ǇŀǎǎŜƴƎŜǊ ŎŀǊǎ ŘǳǊƛƴƎ ǘƘŜ мффлǎΦ hƴ ǘƘŜ ƻǘƘŜǊ ƘŀƴŘΣ ŘƛŜǎŜƭ ƛǎ 
ŎƻƴǎǳƳŜŘ ƛƴ ƳƻǊŜ Ŝǉǳŀƭ ǎƘŀǊŜǎ ōȅ ŘƛũŜǊŜƴǘ ǾŜƘƛŎƭŜ ǘȅǇŜǎ όƭƛƎƘǘ ŀƴŘ ƘŜŀǾȅπŘǳǘȅ ǾŜƘƛŎƭŜǎύΣ ǎƻ 5¦Y9{ ƛǎ 
ƴƻǘ ǎǳŎƘ ŀ ƎƻƻŘ ƛƴŘƛŎŀǘƻǊ ƻƴ ǘǊŜƴŘǎ ƛƴ ŎƻƴǎǳƳǇǝƻƴ ƻƴ ŀ ǾŜƘƛŎƭŜ ǘȅǇŜ ōŀǎƛǎΦ 
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CƛƎǳǊŜ оπм wŀǝƻ ƻŦ ŎŀƭŎǳƭŀǘŜŘ ŎƻƴǎǳƳǇǝƻƴ ƻŦ ǇŜǘǊƻƭ ŀƴŘ ŘƛŜǎŜƭ ŦǳŜƭ ōŀǎŜŘ ƻƴ ǘǊŀŶŎ ƳƻǾŜƳŜƴǘ ŀƴŘ 
ŦǳŜƭ ŎƻƴǎǳƳǇǝƻƴ ŦŀŎǘƻǊǎ ǎǳƳƳŜŘ ŦƻǊ ŘƛũŜǊŜƴǘ ǾŜƘƛŎƭŜ ǘȅǇŜǎ ǘƻ ǘƘŜ 5¦Y9{ ŬƎǳǊŜǎ ŦƻǊ 
ǘƘŜǎŜ ŦǳŜƭǎ ōŀǎŜŘ ƻƴ ŦǳŜƭ ǎŀƭŜǎ ƛƴ ǘƘŜ ¦YΦ 

 

9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ [tD ŎƻƴǎǳƳǇǝƻƴ 

CŜǿ ǾŜƘƛŎƭŜǎ ƛƴ ǘƘŜ ¦Y Ǌǳƴ ƻƴ [tDΦ ±ŜƘƛŎƭŜ ƭƛŎŜƴǎƛƴƎ Řŀǘŀ ƛƴ D. όŀƴŘ ƛƴ ǘƘŜ ¦Yύ ǎǳƎƎŜǎǘ ǘƘŀǘ лΦлу҈ ƻŦ 
ŀƭƭ ƭƛƎƘǘ Řǳǘȅ ǾŜƘƛŎƭŜǎ Ǌǳƴ ƻƴ [tD ƛƴ нлноΦ CƛƎǳǊŜǎ ŦǊƻƳ 5¦Y9{ ǎǳƎƎŜǎǘ ǘƘŀǘ ǘƘŜ ŎƻƴǎǳƳǇǝƻƴ ƻŦ [tD ƛǎ 
ŀǊƻǳƴŘ лΦом҈ ƻŦ ǘƘŜ ǘƻǘŀƭ ŀƳƻǳƴǘ ƻŦ ǇŜǘǊƻƭ ŀƴŘ ŘƛŜǎŜƭ ŎƻƴǎǳƳŜŘ ōȅ ǊƻŀŘ ǘǊŀƴǎǇƻǊǘ ƛƴ нлноΦ 

9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ ƴŀǘǳǊŀƭ Ǝŀǎ ŎƻƴǎǳƳǇǝƻƴ 

±ŜǊȅ ŦŜǿ ǾŜƘƛŎƭŜǎ ƛƴ ǘƘŜ ¦Y Ǌǳƴ ƻƴ ƴŀǘǳǊŀƭ Ǝŀǎ όbDύΦ ±ŜƘƛŎƭŜ ƭƛŎŜƴǎƛƴƎ Řŀǘŀ ƛƴ ǘƘŜ ¦Y ǎǳƎƎŜǎǘ ǘƘŀǘ ƭŜǎǎ 
ǘƘŀƴ лΦмр҈ ƻŦ ŀƭƭ ǊƻŀŘ ǾŜƘƛŎƭŜǎ Ǌǳƴ ƻƴ bD ƛƴ нлноΦ CƛƎǳǊŜǎ ŦǊƻƳ 5¦Y9{ ǎǳƎƎŜǎǘ ǘƘŀǘ ǘƘŜ ŎƻƴǎǳƳǇǝƻƴ 
ƻŦ bD ƛǎ ŀǊƻǳƴŘ лΦмс҈ ƻŦ ǘƘŜ ǘƻǘŀƭ ŦǳŜƭ ŎƻƴǎǳƳŜŘ ōȅ ǊƻŀŘ ǘǊŀƴǎǇƻǊǘ ƛƴ нлноΦ 

CǳŜƭπōŀǎŜŘ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ 

9Ƴƛǎǎƛƻƴǎ ƻŦ ǎƻƳŜ Ǉƻƭƭǳǘŀƴǘǎ ǎǳŎƘ ŀǎ {hн ŀƴŘ ƳŜǘŀƭǎΣ ǾŀǊȅ ƛƴ ŘƛǊŜŎǘ ǇǊƻǇƻǊǝƻƴ ǘƻ ǘƘŜ ŀƳƻǳƴǘ ƻŦ ŦǳŜƭ 
ŎƻƴǎǳƳŜŘ ŀƴŘ ŀǊŜ ƭŜǎǎ ƛƴƅǳŜƴŎŜŘ ōȅ ŀƊŜǊπǘǊŜŀǘƳŜƴǘ ǘŜŎƘƴƻƭƻƎƛŜǎ ǘƘŀǘ ŀũŜŎǘ ƻǘƘŜǊ ǇƻƭƭǳǘŀƴǘǎΣ ƻǘƘŜǊ 
ǘƘŀƴ ŀǎ ƳǳŎƘ ŀǎ ǘƘŜǎŜ ǘŜŎƘƴƻƭƻƎƛŜǎ ŀũŜŎǘ ŦǳŜƭ ŜŶŎƛŜƴŎȅΦ CƻǊ ǘƘŜǎŜ ǇƻƭƭǳǘŀƴǘǎΣ ŜƳƛǎǎƛƻƴǎ ŀǊŜ ŘŜǊƛǾŜŘ 
ŘƛǊŜŎǘƭȅ ŦǊƻƳ ŦǳŜƭπōŀǎŜŘ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎΦ 

{hн 

9Ƴƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŦƻǊ {hн ŀǊŜ ōŀǎŜŘ ƻƴ ǘƘŜ ǎǳƭǇƘǳǊ ŎƻƴǘŜƴǘ ƻŦ ǘƘŜ ŦǳŜƭΦ ±ŀƭǳŜǎ ƻŦ ǘƘŜ ŦǳŜƭπōŀǎŜŘ ŜƳƛǎǎƛƻƴ 
ŦŀŎǘƻǊǎ ŦƻǊ {hн ǾŀǊȅ ŀƴƴǳŀƭƭȅ ŀǎ ǘƘŜ ǎǳƭǇƘǳǊπŎƻƴǘŜƴǘ ƻŦ ŦǳŜƭǎ ŎƘŀƴƎŜ ŀƴŘ ŀǊŜ ǎƘƻǿƴ ƛƴ ¢ŀōƭŜ оπмр ŦƻǊ 
нлно ŦǳŜƭǎ ōŀǎŜŘ ƻƴ Řŀǘŀ ŦǊƻƳ CǳŜƭǎ LƴŘǳǎǘǊȅ ¦Y όCǳŜƭǎ LƴŘǳǎǘǊȅ ¦YΣ нлнпύΦ 

¢ŀōƭŜ оπмр CǳŜƭπ.ŀǎŜŘ {hн нлно 9Ƴƛǎǎƛƻƴ CŀŎǘƻǊ ŦƻǊ wƻŀŘ ¢ǊŀƴǎǇƻǊǘ όƪƎκǘƻƴƴŜ ŦǳŜƭύ 

CǳŜƭ {hнŀ 
tŜǘǊƻƭ лΦллф 

5ƛŜǎŜƭ лΦлмр 
ŀ нлно ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊ ŎŀƭŎǳƭŀǘŜŘ ŦǊƻƳ CǳŜƭǎ LƴŘǳǎǘǊȅ ¦YΣ нлнп π ŬƎǳǊŜǎ ƻƴ ǘƘŜ ǿŜƛƎƘǘŜŘ ŀǾŜǊŀƎŜ ǎǳƭǇƘǳǊπŎƻƴǘŜƴǘ ƻŦ ŦǳŜƭǎ 
ŘŜƭƛǾŜǊŜŘ ƛƴ ǘƘŜ ¦Y ƛƴ нлноΦ 
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aŜǘŀƭǎ 

9Ƴƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŦƻǊ ƳŜǘŀƭǎ ŀǊŜ ōŀǎŜŘ ƻƴ ǘƘŜ 9a9tκ99! DǳƛŘŜōƻƻƪ ŦƻǊ ǊƻŀŘ ǘǊŀƴǎǇƻǊǘΦ wŜƎŀǊŘƛƴƎ ǘƘŜ 
ŜƳƛǎǎƛƻƴǎ ƻŦ ŀƭƭ ƻǘƘŜǊ ƘŜŀǾȅ ƳŜǘŀƭǎΣ ŀǎ ǿŜƭƭ ŀǎ ǘǊŀŎŜ ƭŜŀŘ ŎƻƴǘŜƴǘ ƻŦ ǳƴƭŜŀŘŜŘ ǇŜǘǊƻƭΣ ǘƘŜ ŦǳŜƭ ƳŜǘŀƭ 
ŎƻƴǘŜƴǘ ŦŀŎǘƻǊǎ ǇǊƻǾƛŘŜŘ ƛƴ ǘκaǘ ŀǊŜ ŀǎǎǳƳŜŘ ǘƻ ƛƴŎƭǳŘŜ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ŦǳŜƭ ŎƻƴǎǳƳǇǝƻƴ ŀƴŘ ŜƴƎƛƴŜπ
ǿŜŀǊΦ ¢ƘŜ ŦŀŎǘƻǊǎ ǇǊŜǎŜƴǘŜŘ ƛƴ ¢ŀōƭŜ оπмс ŀǊŜ ǘŀƪŜƴ ŦǊƻƳ ǘƘŜ 9a9tκ99! DǳƛŘŜōƻƻƪΦ 

¢ŀōƭŜ оπмс CǳŜƭ ƳŜǘŀƭ ŎƻƴǘŜƴǘ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ǳǎŜŘ ƛƴ ǘƘŜ b!9L ŦƻǊ ǊƻŀŘ ǘǊŀƴǎǇƻǊǘ 

aŜǘŀƭ CǳŜƭ 9Ƴƛǎǎƛƻƴ CŀŎǘƻǊ όǘκaǘύ 

/Ǌ 59w± лΦллур 

/Ǌ tŜǘǊƻƭ лΦллсо 

!ǎ 59w± лΦлллм 

!ǎ tŜǘǊƻƭ лΦллло 

/Ř 59w± рΦлл9πлр 

/Ř tŜǘǊƻƭ лΦлллн 

/ǳ 59w± лΦллрт 

/ǳ tŜǘǊƻƭ лΦллпр 

IƎ 59w± лΦллро 

IƎ tŜǘǊƻƭ лΦллут 

bƛ 59w± лΦлллн 

bƛ tŜǘǊƻƭ лΦллно 

tō 59w± лΦлллр 

{Ŝ 59w± лΦлллм 

{Ŝ tŜǘǊƻƭ лΦлллн 

½ƴ 59w± лΦлму 

½ƴ tŜǘǊƻƭ лΦлоо 

[ǳōǊƛŎŀƴǘ ƻƛƭ ƛƴŎƭǳŘŜǎ ǎŜǾŜǊŀƭ ƘŜŀǾȅ ƳŜǘŀƭǎ ǿƘƛŎƘ ŀǊŜ ŀǎǎǳƳŜŘ ǘƻ ōŜ ŜƳƛǧŜŘ ǘƻ ǘƘŜ ŀǘƳƻǎǇƘŜǊŜ 
ǿƘŜƴ ƻƛƭ ƛǎ ōǳǊƴǘ όŜǎǇŜŎƛŀƭƭȅ ƛƴ ǘƘŜ ŎŀǎŜ ƻŦ нπǎǘǊƻƪŜ ŜƴƎƛƴŜǎύΦ 9Ƴƛǎǎƛƻƴǎ ŦŀŎǘƻǊǎ ƻŦ ƘŜŀǾȅ ƳŜǘŀƭǎ ŦǊƻƳ 
ƭǳōǊƛŎŀƴǘ ƻƛƭ ŎƻƴǎǳƳǇǝƻƴ ŀǊŜ ǇǊƻǾƛŘŜŘ ƛƴ ǘκaǘ ƛƴ ¢ŀōƭŜ оπмт ŀƴŘ ŀǊŜ ǘŀƪŜƴ ŦǊƻƳ ǘƘŜ 9a9tκ99! 
DǳƛŘŜōƻƻƪΦ  

¢ŀōƭŜ оπмт [ǳōǊƛŎŀƴǘ ŎƻƴǎǳƳǇǝƻƴ ŘŜǇŜƴŘŀƴǘ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ǳǎŜŘ ƛƴ ǘƘŜ b!9L ŦƻǊ ǊƻŀŘ ǘǊŀƴǎǇƻǊǘ 

aŜǘŀƭ CǳŜƭ 9Ƴƛǎǎƛƻƴ CŀŎǘƻǊ όǘκaǘύ 

/Ǌ 59w± мфΦн 

/Ǌ tŜǘǊƻƭ мфΦн 

/Ř 59w± пΦрс 

/Ř tŜǘǊƻƭ пΦрс 

/ǳ 59w± тту 

/ǳ tŜǘǊƻƭ тту 

bƛ 59w± омΦуф 

bƛ tŜǘǊƻƭ омΦуф 

tō 59w± лΦлоон 

{Ŝ 59w± пΦрп 

{Ŝ tŜǘǊƻƭ пΦрп 

½ƴ 59w± прлΦн 

½ƴ tŜǘǊƻƭ прлΦн 

¢ƘŜ DǳƛŘŜōƻƻƪ ŘƻŜǎ ƴƻǘ ǇǊƻǾƛŘŜ ŦŀŎǘƻǊǎ ŦƻǊ ǘƘŜ ƳŜǘŀƭǎ ±Σ aƴΣ .Ŝ ŀƴŘ {ƴΣ ǎƻ ŦƻǊ ǘƘŜǎŜ ƳŜǘŀƭǎ ¦Y ǎǇŜŎƛŬŎ 
ŦŀŎǘƻǊǎ ŀǊŜ ǳǎŜŘ ŀƴŘ ǇǊŜǎŜƴǘŜŘ ƛƴ ¢ŀōƭŜ оπмуΦ 
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¢ŀōƭŜ оπму IŜŀǾȅ ƳŜǘŀƭǎ ŜƳƛǎǎƛƻƴǎ ŦŀŎǘƻǊǎ ǳǎŜŘ ƛƴ ǘƘŜ b!9L ŦƻǊ ǊƻŀŘ ǘǊŀƴǎǇƻǊǘ 

aŜǘŀƭ CǳŜƭ 9Ƴƛǎǎƛƻƴ CŀŎǘƻǊ όǘκaǘύ 

± 59w± мнΦтп 

aƴ 59w± лΦлпл 

.Ŝ 59w± лΦмпп 

{ƴ 59w± лΦолп 

¢ƻ ǊŜǘŀƛƴ ŀ ŎƻƴǎƛǎǘŜƴǘ ǝƳŜ ǎŜǊƛŜǎ ƛƴ ƭŜŀŘ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǇŜǘǊƻƭ ŎƻƴǎǳƳǇǝƻƴΣ ¦YπǎǇŜŎƛŬŎ ŜƳƛǎǎƛƻƴ 
ŦŀŎǘƻǊǎ ŎƻƴǝƴǳŜŘ ǘƻ ōŜ ǳǎŜŘ ōŀǎŜŘ ƻƴ ǘƘŜ ƭŜŀŘ ŎƻƴǘŜƴǘ ƻŦ ƭŜŀŘŜŘ ǇŜǘǊƻƭ όǳǎŜŘ ǳǇ ǳƴǝƭ нлллύ ŀƴŘ 
ǳƴƭŜŀŘŜŘ ǇŜǘǊƻƭΦ ¢ƘŜǎŜ ŬƎǳǊŜǎ ǿŜǊŜ ǇǊƻǾƛŘŜŘ ōȅ ǘƘŜ ¦Y ǇŜǘǊƻƭŜǳƳ ƛƴŘǳǎǘǊȅΦ ¢ƘŜ ŦŀŎǘƻǊǎ ŦƻǊ ƭŜŀŘŜŘ 
ǇŜǘǊƻƭ ǳǇ ǳƴǝƭ нллл ŀǊŜ ȅŜŀǊπŘŜǇŜƴŘŜƴǘΦ CƻƭƭƻǿƛƴƎ ǘƘŜ DǳƛŘŜōƻƻƪΣ ǘƘŜ ƭŜŀŘ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŀǊŜ ǳǎŜŘ 
ƛƴ ŎƻƴƧǳƴŎǝƻƴ ǿƛǘƘ ŀ ǎŎŀƭƛƴƎ ŦŀŎǘƻǊ ƻŦ лΦтр ǘƻ ŀŎŎƻǳƴǘ ŦƻǊ ǘƘŜ ŦŀŎǘ ǘƘŀǘ ƻƴƭȅ тр҈ ƻŦ ǘƘŜ ƭŜŀŘ ƛƴ ǘƘŜ ŦǳŜƭ 
ƛǎ ŜƳƛǧŜŘ ǘƻ ŀƛǊΦ 9Ƴƛǎǎƛƻƴǎ ƻŦ {hн ŀƴŘ ƳŜǘŀƭǎ ŀǊŜ ōǊƻƪŜƴ Řƻǿƴ ōȅ ǾŜƘƛŎƭŜ ǘȅǇŜ ōŀǎŜŘ ƻƴ ŜǎǝƳŀǘŜŘ ŦǳŜƭ 
ŎƻƴǎǳƳǇǝƻƴ ŦŀŎǘƻǊǎ ŀƴŘ ǘǊŀŶŎ Řŀǘŀ ƛƴ ŀ ǎƛƳƛƭŀǊ ƳŀƴƴŜǊ ǘƻ ǘƘŜ ǘǊŀŶŎπōŀǎŜŘ ŜƳƛǎǎƛƻƴǎ ŘŜǎŎǊƛōŜŘ ōŜƭƻǿ 
ŦƻǊ ƻǘƘŜǊ ǇƻƭƭǳǘŀƴǘǎΦ 

 

9Ƴƛǎǎƛƻƴǎ ƻŦ ǘƘŜ Ǉƻƭƭǳǘŀƴǘǎ ba±h/ǎΣ bh·Σ /hΣ taΣ bIо ŀƴŘ ƻǘƘŜǊ ŀƛǊ Ǉƻƭƭǳǘŀƴǘǎ ŀǊŜ ŎŀƭŎǳƭŀǘŜŘ ƻƴ ŀ 
ŦǳŜƭ ǳǎŜŘ ōŀǎƛǎ ŦǊƻƳ ƳŜŀǎǳǊŜŘ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŜȄǇǊŜǎǎŜŘ ƛƴ ƎκƪƳ ŀƴŘ ǊƻŀŘ ǘǊŀŶŎ ǎǘŀǝǎǝŎǎ ŦǊƻƳ 5Ŧ¢Φ 
¢ƘŜ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŀǊŜ ōŀǎŜŘ ƻƴ ŜȄǇŜǊƛƳŜƴǘŀƭ ƳŜŀǎǳǊŜƳŜƴǘǎ ƻŦ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ƛƴπǎŜǊǾƛŎŜ ǾŜƘƛŎƭŜǎ 
ƻŦ ŘƛũŜǊŜƴǘ ǘȅǇŜǎ ŘǊƛǾŜƴ ǳƴŘŜǊ ǘŜǎǘ ŎȅŎƭŜǎ ǿƛǘƘ ŘƛũŜǊŜƴǘ ŀǾŜǊŀƎŜ ǎǇŜŜŘǎΦ ¢ƘŜ ǊƻŀŘ ǘǊŀŶŎ Řŀǘŀ ǳǎŜŘ ŀǊŜ 
ǾŜƘƛŎƭŜ ƪƛƭƻƳŜǘǊŜ ŜǎǝƳŀǘŜǎ ŦƻǊ ǘƘŜ ŘƛũŜǊŜƴǘ ǾŜƘƛŎƭŜ ǘȅǇŜǎ ŀƴŘ ŘƛũŜǊŜƴǘ ǊƻŀŘ ŎƭŀǎǎƛŬŎŀǝƻƴǎ ƻƴ ǘƘŜ ¦Y 
ǊƻŀŘ ƴŜǘǿƻǊƪΦ ¢ƘŜǎŜ Řŀǘŀ Ƴǳǎǘ ōŜ ŦǳǊǘƘŜǊ ōǊƻƪŜƴ Řƻǿƴ ōȅ ŎƻƳǇƻǎƛǝƻƴ ƻŦ ŜŀŎƘ ǾŜƘƛŎƭŜ ƅŜŜǘ ƛƴ ǘŜǊƳǎ 
ƻŦ ǘƘŜ ŦǊŀŎǝƻƴ ƻŦ ŘƛŜǎŜƭπ ŀƴŘ ǇŜǘǊƻƭπŦǳŜƭƭŜŘ ǾŜƘƛŎƭŜǎ ƻƴ ǘƘŜ ǊƻŀŘ ŀƴŘ ƛƴ ǘŜǊƳǎ ƻŦ ǘƘŜ ŦǊŀŎǝƻƴ ƻŦ ǾŜƘƛŎƭŜǎ 
ƻƴ ǘƘŜ ǊƻŀŘ ƳŀŘŜ ǘƻ ǘƘŜ ŘƛũŜǊŜƴǘ ŜƳƛǎǎƛƻƴ ǊŜƎǳƭŀǝƻƴǎ ǘƘŀǘ ŀǇǇƭƛŜŘ ǿƘŜƴ ǘƘŜ ǾŜƘƛŎƭŜ ǿŀǎ ŬǊǎǘ 
ǊŜƎƛǎǘŜǊŜŘΦ ¢ƘŜǎŜ ŀǊŜ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ŀƎŜ ǇǊƻŬƭŜ ƻŦ ǘƘŜ ǾŜƘƛŎƭŜ ƅŜŜǘ ƛƴ ŜŀŎƘ ȅŜŀǊΦ 

9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ ƳƻǘƻǊ ǾŜƘƛŎƭŜǎ Ŧŀƭƭ ƛƴǘƻ ǎŜǾŜǊŀƭ ŘƛũŜǊŜƴǘ ŎŀǘŜƎƻǊƛŜǎΣ ǿƘƛŎƘ ŀǊŜ ŜŀŎƘ ŎŀƭŎǳƭŀǘŜŘ ƛƴ ŀ 
ŘƛũŜǊŜƴǘ ƳŀƴƴŜǊΦ ¢ƘŜǎŜ ŀǊŜ Ƙƻǘ ŜȄƘŀǳǎǘ ŜƳƛǎǎƛƻƴǎΣ ŎƻƭŘπǎǘŀǊǘ ŜƳƛǎǎƛƻƴǎΣ ŜǾŀǇƻǊŀǝǾŜ ŜƳƛǎǎƛƻƴǎ ƻŦ 
ba±h/ǎΣ ŀƴŘ ǘȅǊŜ ǿŜŀǊΣ ōǊŀƪŜ ǿŜŀǊ ŀƴŘ ǊƻŀŘ ŀōǊŀǎƛƻƴ ŜƳƛǎǎƛƻƴǎ ƻŦ taмл ŀƴŘ taнΦрΦ  

Iƻǘ ŜȄƘŀǳǎǘ ŜƳƛǎǎƛƻƴǎ 

Iƻǘ ŜȄƘŀǳǎǘ ŜƳƛǎǎƛƻƴǎ ŀǊŜ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘŜ ǾŜƘƛŎƭŜ ŜȄƘŀǳǎǘ ǿƘŜƴ ǘƘŜ ŜƴƎƛƴŜ Ƙŀǎ ǿŀǊƳŜŘ ǳǇ ǘƻ ƛǘǎ 
ƴƻǊƳŀƭ ƻǇŜǊŀǝƴƎ ǘŜƳǇŜǊŀǘǳǊŜΦ 9Ƴƛǎǎƛƻƴǎ ŘŜǇŜƴŘ ƻƴ ǘƘŜ ǘȅǇŜ ƻŦ ǾŜƘƛŎƭŜΣ ǘƘŜ ǘȅǇŜ ƻŦ ŦǳŜƭΣ ǘƘŜ ŘǊƛǾƛƴƎ 
ǎǘȅƭŜ ƻǊ ǘǊŀŶŎ ǎƛǘǳŀǝƻƴ ƻŦ ǘƘŜ ǾŜƘƛŎƭŜ ƻƴ ŀ ƧƻǳǊƴŜȅ ŀƴŘ ǘƘŜ ŜƳƛǎǎƛƻƴ ǊŜƎǳƭŀǝƻƴǎ ǿƘƛŎƘ ŀǇǇƭƛŜŘ ǿƘŜƴ 
ǘƘŜ ǾŜƘƛŎƭŜ ǿŀǎ ŬǊǎǘ ǊŜƎƛǎǘŜǊŜŘ ŀǎ ǘƘƛǎ ŘŜŬƴŜǎ ǘƘŜ ǘȅǇŜ ƻŦ ǘŜŎƘƴƻƭƻƎȅ ǘƘŜ ǾŜƘƛŎƭŜ ƛǎ ŜǉǳƛǇǇŜŘ ǿƛǘƘ ǘƘŀǘ 
ŀũŜŎǘǎ ŜƳƛǎǎƛƻƴǎΦ 

CƻǊ ŀ ǇŀǊǝŎǳƭŀǊ ǾŜƘƛŎƭŜΣ ǘƘŜ ŘǊƛǾƛƴƎ ǎǘȅƭŜ ƻǊ ǘǊŀŶŎ ǎƛǘǳŀǝƻƴ ƻǾŜǊ ŀ ƧƻǳǊƴŜȅ ƛǎ ǘƘŜ ƪŜȅ ŦŀŎǘƻǊ ǘƘŀǘ 
ŘŜǘŜǊƳƛƴŜǎ ǘƘŜ ŀƳƻǳƴǘ ƻŦ Ǉƻƭƭǳǘŀƴǘ ŜƳƛǧŜŘ ƻǾŜǊ ŀ ƎƛǾŜƴ ŘƛǎǘŀƴŎŜΦ YŜȅ ǇŀǊŀƳŜǘŜǊǎ ŀũŜŎǝƴƎ ŜƳƛǎǎƛƻƴǎ 
ŀǊŜ ǘƘŜ ŀŎŎŜƭŜǊŀǝƻƴΣ ŘŜŎŜƭŜǊŀǝƻƴΣ ǎǘŜŀŘȅ ǎǇŜŜŘΣ ŀƴŘ ƛŘƭƛƴƎ ŎƘŀǊŀŎǘŜǊƛǎǝŎǎ ƻŦ ǘƘŜ ƧƻǳǊƴŜȅΣ ŀǎ ǿŜƭƭ ŀǎ 
ƻǘƘŜǊ ŦŀŎǘƻǊǎ ŀũŜŎǝƴƎ ƭƻŀŘ ƻƴ ǘƘŜ ŜƴƎƛƴŜ ǎǳŎƘ ŀǎ ǊƻŀŘ ƎǊŀŘƛŜƴǘ ŀƴŘ ǾŜƘƛŎƭŜ ǿŜƛƎƘǘΦ IƻǿŜǾŜǊΣ ǿƻǊƪ 
Ƙŀǎ ǎƘƻǿƴ ǘƘŀǘ ŦƻǊ ƳƻŘŜƭƭƛƴƎ ǾŜƘƛŎƭŜ ŜƳƛǎǎƛƻƴǎ ŦƻǊ ŀƴ ƛƴǾŜƴǘƻǊȅ ŎƻǾŜǊƛƴƎ ŀ ǊƻŀŘ ƴŜǘǿƻǊƪ ƻƴ ŀ ƴŀǝƻƴŀƭ 
ǎŎŀƭŜΣ ƛǘ ƛǎ ǎǳŶŎƛŜƴǘ ǘƻ ŎŀƭŎǳƭŀǘŜ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ƛƴ ƎκƪƳ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ŀǾŜǊŀƎŜ ǎǇŜŜŘ 
ƻŦ ǘƘŜ ǾŜƘƛŎƭŜ ƛƴ ǘƘŜ ŘǊƛǾŜ ŎȅŎƭŜ ό½ŀŎƘŀǊƛŀŘƛǎ ŀƴŘ {ŀƳŀǊŀǎΣ мффтύΦ ! ǎƛƳƛƭŀǊ ŎƻƴŎƭǳǎƛƻƴ ǿŀǎ ǊŜŀŎƘŜŘ ƛƴ 
ǘƘŜ ǊŜǾƛŜǿ ƻŦ ŜƳƛǎǎƛƻƴ ƳƻŘŜƭƭƛƴƎ ƳŜǘƘƻŘƻƭƻƎȅ ŎŀǊǊƛŜŘ ƻǳǘ ōȅ ¢ǊŀƴǎǇƻǊǘ wŜǎŜŀǊŎƘ [ŀōƻǊŀǘƻǊȅ ό¢w[49ύ 
ƻƴ ōŜƘŀƭŦ ƻŦ 5Ŧ¢ ό.ŀǊƭƻǿ ŀƴŘ .ƻǳƭǘŜǊΣ нллфύΦ 9Ƴƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŦƻǊ ŀǾŜǊŀƎŜ ǎǇŜŜŘǎ ƻƴ ǘƘŜ ǊƻŀŘ ƴŜǘǿƻǊƪ 
ŀǊŜ ǘƘŜƴ ŎƻƳōƛƴŜŘ ǿƛǘƘ ǘƘŜ ƴŀǝƻƴŀƭ ǊƻŀŘ ǘǊŀŶŎ ŘŀǘŀΦ 

 
49 TRL Report PPR355 at https://www.gov.uk/government/publications/road-vehicle-emission-factors-2009 

https://www.gov.uk/government/publications/road-vehicle-emission-factors-2009


UK IIR 2025 Submission  NFR 1: Energy 

Ricardo  221 
 

±ŜƘƛŎƭŜ ŀƴŘ ŦǳŜƭ ǘȅǇŜ 

9Ƴƛǎǎƛƻƴǎ ŀǊŜ ŎŀƭŎǳƭŀǘŜŘ ŦƻǊ ǾŜƘƛŎƭŜǎ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǘȅǇŜǎΥ 

¶ tŜǘǊƻƭ ŎŀǊǎΤ 

¶ 5ƛŜǎŜƭ ŎŀǊǎΤ 

¶ tŜǘǊƻƭ [ƛƎƘǘ DƻƻŘǎ ±ŜƘƛŎƭŜǎ όDǊƻǎǎ ±ŜƘƛŎƭŜ ²ŜƛƎƘǘ όD±²ύ Җ оΦр ǘƻƴƴŜǎύΤ 

¶ 5ƛŜǎŜƭ [ƛƎƘǘ DƻƻŘǎ ±ŜƘƛŎƭŜǎ όDǊƻǎǎ ±ŜƘƛŎƭŜ ²ŜƛƎƘǘ όD±²ύ Җ оΦр ǘƻƴƴŜǎύΤ 

¶ wƛƎƛŘπŀȄƭŜ IŜŀǾȅ DƻƻŘǎ ±ŜƘƛŎƭŜǎ όD±² җ оΦр ǘƻƴƴŜǎύΤ 

¶ !ǊǝŎǳƭŀǘŜŘ IŜŀǾȅ DƻƻŘǎ ±ŜƘƛŎƭŜǎ όD±² җ оΦр ǘƻƴƴŜǎύΤ 

¶ .ǳǎŜǎ ŀƴŘ ŎƻŀŎƘŜǎΤ 

¶ aƻǘƻǊŎȅŎƭŜǎΦ 

¢ƻǘŀƭ ŜƳƛǎǎƛƻƴ ǊŀǘŜǎ ŀǊŜ ŎŀƭŎǳƭŀǘŜŘ ōȅ ƳǳƭǝǇƭȅƛƴƎ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ƛƴ ƎκƪƳ ǿƛǘƘ ŀƴƴǳŀƭ ǾŜƘƛŎƭŜ 
ƪƛƭƻƳŜǘǊŜ ŬƎǳǊŜǎ ŦƻǊ ŜŀŎƘ ƻŦ ǘƘŜǎŜ ǾŜƘƛŎƭŜ ǘȅǇŜǎ ƻƴ ŘƛũŜǊŜƴǘ ǘȅǇŜǎ ƻŦ ǊƻŀŘǎΦ  

±ŜƘƛŎƭŜ ƪƛƭƻƳŜǘǊŜǎ ōȅ ǊƻŀŘ ǘȅǇŜ 

Iƻǘ ŜȄƘŀǳǎǘ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŀǊŜ ŘŜǇŜƴŘŜƴǘ ƻƴ ŀǾŜǊŀƎŜ ǾŜƘƛŎƭŜ ǎǇŜŜŘ ŀƴŘ ǘƘŜǊŜŦƻǊŜ ǘƘŜ ǘȅǇŜ ƻŦ ǊƻŀŘ 
ǘƘŜ ǾŜƘƛŎƭŜ ƛǎ ǘǊŀǾŜƭƭƛƴƎ ƻƴΦ !ǾŜǊŀƎŜ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŀǊŜ ŎƻƳōƛƴŜŘ ǿƛǘƘ ǘƘŜ ƴǳƳōŜǊ ƻŦ ǾŜƘƛŎƭŜ 
ƪƛƭƻƳŜǘǊŜǎ ǘǊŀǾŜƭƭŜŘ ōȅ ŜŀŎƘ ǘȅǇŜ ƻŦ ǾŜƘƛŎƭŜ ƻƴ ǊǳǊŀƭ ǊƻŀŘǎ ŀƴŘ ƘƛƎƘŜǊ ǎǇŜŜŘ ƳƻǘƻǊǿŀȅǎκŘǳŀƭ 
ŎŀǊǊƛŀƎŜǿŀȅǎ ŀƴŘ Ƴŀƴȅ ŘƛũŜǊŜƴǘ ǘȅǇŜǎ ƻŦ ǳǊōŀƴ ǊƻŀŘǎ ǿƛǘƘ ŘƛũŜǊŜƴǘ ŀǾŜǊŀƎŜ ǎǇŜŜŘǎΦ ¢ƘŜ ŜƳƛǎǎƛƻƴ 
ǊŜǎǳƭǘǎ ŀǊŜ ŎƻƳōƛƴŜŘ ǘƻ ȅƛŜƭŘ ŜƳƛǎǎƛƻƴǎ ƻƴ ŜŀŎƘ ƻŦ ǘƘŜǎŜ Ƴŀƛƴ ǊƻŀŘ ǘȅǇŜǎΥ 

¶ ¦ǊōŀƴΤ 

¶ wǳǊŀƭ ǎƛƴƎƭŜ ŎŀǊǊƛŀƎŜǿŀȅΤ ŀƴŘ 

¶ aƻǘƻǊǿŀȅκŘǳŀƭ ŎŀǊǊƛŀƎŜǿŀȅΦ 

5Ŧ¢ ŜǎǝƳŀǘŜǎ ŀƴƴǳŀƭ ǾŜƘƛŎƭŜ ƪƛƭƻƳŜǘǊŜǎ όǾƪƳύ ŦƻǊ ǘƘŜ ǊƻŀŘ ƴŜǘǿƻǊƪ ƛƴ DǊŜŀǘ .Ǌƛǘŀƛƴ ōȅ ǾŜƘƛŎƭŜ ǘȅǇŜ ƻƴ 
ǊƻŀŘǎ ŎƭŀǎǎƛŬŜŘ ŀǎ ǘǊǳƴƪΣ ǇǊƛƴŎƛǇŀƭΣ ŀƴŘ ƳƛƴƻǊ ǊƻŀŘǎ ƛƴ ōǳƛƭǘπǳǇ ŀǊŜŀǎ όǳǊōŀƴύΣ ƴƻƴπōǳƛƭǘπǳǇ ŀǊŜŀǎ όǊǳǊŀƭύ 
ŀƴŘ ƳƻǘƻǊǿŀȅǎ ό5Ŧ¢Σ нлнпŀύΦ 5Ŧ¢ ǇǊƻǾƛŘŜǎ ŀ ŎƻƴǎƛǎǘŜƴǘ ǝƳŜ ǎŜǊƛŜǎ ƻŦ ǾŜƘƛŎƭŜ ƪƳ Řŀǘŀ ōȅ ǾŜƘƛŎƭŜ ŀƴŘ 
ǊƻŀŘ ǘȅǇŜǎ ƎƻƛƴƎ ōŀŎƪ ǘƻ мффо ŦƻǊ ǘƘŜ нлно ƛƴǾŜƴǘƻǊȅΣ ŎƻƴǎƛŘŜǊƛƴƎ ŀƴȅ ǊŜǾƛǎƛƻƴǎ ǘƻ ƘƛǎǘƻǊƛŎ ŘŀǘŀΦ ¢ƘŜ 
ǾƪƳ Řŀǘŀ ŀǊŜ ŘŜǊƛǾŜŘ ōȅ 5Ŧ¢ ŦǊƻƳ ŀƴŀƭȅǎƛǎ ƻŦ ƴŀǝƻƴŀƭ ǘǊŀŶŎ ŎŜƴǎǳǎ Řŀǘŀ ƛƴǾƻƭǾƛƴƎ ŀǳǘƻƳŀǝŎ ŀƴŘ 
Ƴŀƴǳŀƭ ǘǊŀŶŎ ŎƻǳƴǘǎΦ !ŘŘƛǝƻƴŀƭ ƛƴŦƻǊƳŀǝƻƴ ŘƛǎŎǳǎǎŜŘ ƭŀǘŜǊ ŀǊŜ ǳǎŜŘ ǘƻ ǇǊƻǾƛŘŜ ǘƘŜ ōǊŜŀƪŘƻǿƴ ƛƴ 
ǾƪƳ ŦƻǊ ŎŀǊǎ ōȅ ŦǳŜƭ ǘȅǇŜΦ 

±ŜƘƛŎƭŜ ƪƛƭƻƳŜǘǊŜ Řŀǘŀ ŦƻǊ bƻǊǘƘŜǊƴ LǊŜƭŀƴŘ ōȅ ǾŜƘƛŎƭŜ ǘȅǇŜ ŀƴŘ ǊƻŀŘ Ŏƭŀǎǎ ǿŜǊŜ ǇǊƻǾƛŘŜŘ ōȅ ǘƘŜ 
5ŜǇŀǊǘƳŜƴǘ ŦƻǊ wŜƎƛƻƴŀƭ 5ŜǾŜƭƻǇƳŜƴǘΣ bƻǊǘƘŜǊƴ LǊŜƭŀƴŘΣ wƻŀŘ {ŜǊǾƛŎŜǎ ό5w5bLΣ нлмсύΦ ¢Ƙƛǎ ƎŀǾŜ ŀ 
ǝƳŜ ǎŜǊƛŜǎ ƻŦ ǾŜƘƛŎƭŜ ƪƳ Řŀǘŀ ŦǊƻƳ нллу ǘƻ нлмпΦ ¢ƻ ŎǊŜŀǘŜ ŀ ǝƳŜ ǎŜǊƛŜǎ ƻŦ ǾŜƘƛŎƭŜ ƪƳ Řŀǘŀ ŦƻǊ мффл 
ǘƻ нллтΣ ǘƘŜ ǾŜƘƛŎƭŜ ƪƳ Řŀǘŀ ŦǊƻƳ 5w5bL ό5w5bLΣ нлмоύ ǿŀǎ ǳǎŜŘΦ ¢ƘŜ Řŀǘŀ ǿŜǊŜ ǎŎŀƭŜŘ ǳǇ ƻǊ Řƻǿƴ 
ōŀǎŜŘ ƻƴ ǘƘŜ Ǌŀǝƻ ƻŦ ǘƘŜ Řŀǘŀ ŦƻǊ нллу ōŜǘǿŜŜƴ 5w5bL όнлмсύ ŀƴŘ 5w5bL όнлмоύ ŦƻǊ ǘƘŜ ƎƛǾŜƴ ǾŜƘƛŎƭŜ 
ǘȅǇŜ ŀƴŘ ǊƻŀŘ ǘȅǇŜ ŎƻƴǎƛŘŜǊŜŘΦ 5ŀǘŀ ŦƻǊ нлмр π нлно ǿŜǊŜ ƴƻǘ ŀǾŀƛƭŀōƭŜ ŦƻǊ ǘƘŜ ŎǳǊǊŜƴǘ ƛƴǾŜƴǘƻǊȅ 
ŎƻƳǇƛƭŀǝƻƴ ŀƴŘ ǘƘǳǎ ǘƘŜȅ ǿŜǊŜ ŜȄǘǊŀǇƻƭŀǘŜŘ ŦǊƻƳ нлмп ǾŜƘƛŎƭŜ ƪƳ Řŀǘŀ ŦƻǊ bƻǊǘƘŜǊƴ LǊŜƭŀƴŘ ōŀǎŜŘ 
ƻƴ ǘƘŜ ǘǊŀŶŎ ƎǊƻǿǘƘ ǊŀǘŜǎ ōŜǘǿŜŜƴ нлмп ŀƴŘ нлно ƛƴ DǊŜŀǘ .ǊƛǘŀƛƴΦ aƻǘƻǊŎȅŎƭŜ ǾŜƘƛŎƭŜ ƪƳ Řŀǘŀ ǿŜǊŜ 
ƴƻǘ ŀǾŀƛƭŀōƭŜ ŦƻǊ bƻǊǘƘŜǊƴ LǊŜƭŀƴŘ ǎƻ ǘƘŜȅ ǿŜǊŜ ŘŜǊƛǾŜŘ ōŀǎŜŘ ƻƴ ǘƘŜ Ǌŀǝƻ ƻŦ ƳƻǘƻǊŎȅŎƭŜǎ ǊŜƎƛǎǘŜǊŜŘ 
ƛƴ bƻǊǘƘŜǊƴ LǊŜƭŀƴŘ ǊŜƭŀǝǾŜ ǘƻ DǊŜŀǘ .Ǌƛǘŀƛƴ ŜŀŎƘ ȅŜŀǊΦ ¢ƘŜ Ǌŀǝƻǎ ǿŜǊŜ ǘƘŜƴ ŀǇǇƭƛŜŘ ǘƻ ǘƘŜ ƳƻǘƻǊŎȅŎƭŜ 
ǾŜƘƛŎƭŜ ƪƳ ŀŎǝǾƛǘȅ Řŀǘŀ ŦƻǊ DǊŜŀǘ .ǊƛǘŀƛƴΦ LƴŦƻǊƳŀǝƻƴ ŀōƻǳǘ ǘƘŜ ǇŜǘǊƻƭκŘƛŜǎŜƭ ǎǇƭƛǘ ŦƻǊ ŎŀǊǎ ŀƴŘ [D±ǎ ƛƴ 
ǘƘŜ ǘǊŀŶŎ ƅƻǿ ŀǊŜ ōŀǎŜŘ ƻƴ ƭƛŎŜƴǎƛƴƎ Řŀǘŀ ŦƻǊ bƻǊǘƘŜǊƴ LǊŜƭŀƴŘ ŀǎ ǇǊƻǾƛŘŜŘ ōȅ 5Ŧ¢ ό5Ŧ¢Σ нлнпōύΦ  
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¢ƘŜ bƻǊǘƘŜǊƴ LǊŜƭŀƴŘ Řŀǘŀ Ƙŀǎ ōŜŜƴ ŎƻƳōƛƴŜŘ ǿƛǘƘ ǘƘŜ 5Ŧ¢ Řŀǘŀ ŦƻǊ DǊŜŀǘ .Ǌƛǘŀƛƴ ǘƻ ǇǊƻŘǳŎŜ ŀ ǝƳŜ 
ǎŜǊƛŜǎ ƻŦ ǘƻǘŀƭ ¦Y ǾŜƘƛŎƭŜ ƪƛƭƻƳŜǘǊŜǎ ōȅ ǾŜƘƛŎƭŜ ŀƴŘ ǊƻŀŘ ǘȅǇŜ ŦǊƻƳ мфтл ǘƻ нлноΦ ¢ŀōƭŜ оπмф ǎƘƻǿǎ ǘƘŜ 
¦Y ǾŜƘƛŎƭŜ ƪƛƭƻƳŜǘǊŜǎ Řŀǘŀ ŦƻǊ ǎŜƭŜŎǘŜŘ ȅŜŀǊǎΦ 

¢ŀōƭŜ оπмф ¦Y ǾŜƘƛŎƭŜ ƪƳ ōȅ ǊƻŀŘ ǾŜƘƛŎƭŜǎ όƛƴ ōƛƭƭƛƻƴ ǾƪƳύ 

 
мффл нллл нллр нлмл нлмр нлнм нлнн нлно 

tŜǘǊƻƭ 
ŎŀǊǎ 

  
  

ǳǊōŀƴ мпнΦн мопΦу ммуΦм фуΦл уфΦп тфΦн урΦп усΦр 

ǊǳǊŀƭ мплΦф мопΦм мнтΦс ммлΦр фрΦс усΦо фрΦм фтΦп 

Ƴπǿŀȅ пфΦо ро пуΦф пмΦф опΦр ооΦл офΦл плΦл 

5ƛŜǎŜƭ 
ŎŀǊǎ 

  
  

ǳǊōŀƴ рΦу нсΦл плΦн рнΦу спΦф ррΦт ртΦс ррΦн 

ǊǳǊŀƭ сΦм нуΦо птΦу ссΦс флΦм туΦф уоΦл умΦн 

Ƴπǿŀȅ нΦу мпΦт нрΦо ооΦр прΦу омΦн орΦо опΦр 

9ƭŜŎǘǊƛŎ 
ŎŀǊǎ 

ǳǊōŀƴ л л лΦм л лΦн оΦо рΦу млΦт 

ǊǳǊŀƭ л л лΦм л лΦо оΦп сΦп мнΦл 

Ƴπǿŀȅ л л л л лΦм мΦп нΦт рΦм 

tŜǘǊƻƭ 
[D±ǎ 

  
  

ǳǊōŀƴ ммΦн пΦр нΦм мΦп м лΦу лΦу лΦу 

ǊǳǊŀƭ ммΦс рΦп нΦс мΦт мΦо мΦо мΦп мΦп 

Ƴπǿŀȅ п нΦм мΦм лΦс лΦс лΦс лΦс лΦс 

5ƛŜǎŜƭ 
[D±ǎ 

  
  

ǳǊōŀƴ рΦт мрΦм нлΦн нмΦу нр нрΦф нсΦн нрΦу 

ǊǳǊŀƭ рΦф муΦо нрΦн нфΦр опΦт плΦт поΦм пнΦф 

Ƴπǿŀȅ н тΦн мл ммΦн мпΦп муΦм мфΦс мфΦт 

9ƭŜŎǘǊƛŎ 
[D±ǎ 

ǳǊōŀƴ л л л л л лΦо лΦп лΦс 

ǊǳǊŀƭ л л л л л лΦп лΦт мΦл 

Ƴπǿŀȅ л л л л л лΦн лΦо лΦр 

[tD [D±ǎ 

ǳǊōŀƴ л лΦм лΦр лΦп лΦо лΦн лΦн лΦо 

ǊǳǊŀƭ л лΦм лΦт лΦс лΦр лΦп лΦп лΦс 

Ƴπǿŀȅ л л лΦо лΦн лΦн лΦн лΦн лΦо 

wƛƎƛŘ 
ID±ǎ 

  

ǳǊōŀƴ пΦр оΦф п оΦн о нΦр нΦр нΦп 

ǊǳǊŀƭ тΦм тΦн тΦр сΦт сΦп рΦф рΦф рΦс 

Ƴπǿŀȅ оΦт пΦн пΦн пΦм оΦф нΦф оΦф оΦумΦ 

!ǊǝŎ 
ID±ǎ 

  
  

ǳǊōŀƴ мΦм мΦм мΦм лΦу лΦф мΦл мΦл мΦл 

ǊǳǊŀƭ пΦп рΦн рΦп рΦм рΦо сΦм сΦн сΦл 

Ƴπǿŀȅ пΦт тΦп тΦф тΦр уΦп фΦр фΦп фΦн 

.ǳǎŜǎ 
  
  

ǳǊōŀƴ нΦп о оΦм о нΦт мΦу мΦф мΦу 

wǳǊŀƭ мΦт мΦт мΦр мΦс мΦп мΦл мΦм мΦм 

Ƴπǿŀȅ лΦс лΦр лΦр лΦр лΦп лΦм лΦн лΦо 

aκŎȅŎƭŜ ¦Ǌōŀƴ оΦо нΦо нΦф нΦр нΦн нΦо нΦс нΦс 
















































































































































































































































































































































































































































































































































































