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Executive Summary
Introduction
In May 2019, Chief Minister of the Isle of Man acknowledged the global climate
emergency and made a commitment to reaching net zero carbon by 2050 and bringing
in a climate change bill in 2020. Following a resolution in Tynwald in June 2019 , the
Climate Emergency Consultative Transformation Team was formed and tasked with
producing a climate change action plan that sets out a route to net zero carbon
emissions. To do this, it is important to first understand current and historical
greenhouse gas emissions.

Isle of Man greenhouse gas inventory
The Isle of Man greenhouse gas (GHG) inventory is compiled annually as part of the UK
National Atmospheric Emissions Inventory Programme. In line with international
reporting requirements set out by the United Framework Convention on Climate Change
(UNFCCC) emissions are reported under 7 sectors: agriculture, business, energy supply,
land use change, residential, transport and waste management. Emissions are reported
for every year from 1990 to the latest year minus two e.g. the inventory published in
2019 will cover the years 1990 to 2017.
Between 1990 and 2017, emissions in the Isle of Man have increased by 66% from 0.50
to 0.84 megatonnes of carbon dioxide equivalent (Mt CO2 eq). For comparison, total
GHG emissions from the UK (including emissions from Overseas Territories and Crown
Dependencies) were 798.2 Mt CO2 eq in 1990 and 464.5 Mt CO2 eq in 2017 (a decrease
of 42%).

ES Figure 1 - Total Isle of Man greenhouse gas emissions by sector 1990 - 2017

In 2017, the largest sector was residential (35% of total GHG emissions). This sector also
saw the largest growth in contribution to total GHG emissions across the time series.
Emissions from land use change are shown as negative numbers because, overall this
sector is a carbon sink.
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The trend in emissions from 1990 to 2017 is largely driven by emissions of carbon
dioxide (CO2). CO2 come almost entirely from fuel combustion activities and account for
83% of emissions in 2017. Methane (CH4) and nitrous oxide (N20) are important in the
agriculture and waste management sectors and make up 11% and 3% of total 2017
emissions respectively. Figure 2 below shows the total GHG emissions resolved by
pollutant. The totals are lower than those shown in Figure 1 because the removal of
carbon from the air (caused by Land Use Change) has been taken into account.

ES Figure 2 - Total Isle of Man greenhouse gas emissions by gas 1990 - 2017

Report overview
This report is designed to aid knowledge and understanding of the Isle of Man inventory
for both policy makers and the general public. Current and historical emissions are a key
basis for thinking about pathways to net carbon zero and as such it is important to know
how estimates are made, what they mean and how the estimates could be improved.
This provides further information on these topics including:
• An overview of inventories: what they are, what they include and how they
are reported
• Sector specific information on the Isle of Man greenhouse gas inventory:
 Trends
 Methodologies
 Potential future improvements
• Recommendations: recommended priority actions for improving the inventory
and for broader climate change action planning
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1

Background

In May 2019, Chief Minister of the Isle of Man acknowledged the global climate
emergency and made a commitment to reaching net zero carbon by 2050 and bringing
in a climate change bill in 2020. In doing so, the Isle of Man recognises that climate
change is an issue that requires immediate action and resources. Following a resolution
in Tynwald in June 2019, the Climate Emergency Consultative Transformation Team was
set up, led by an independent expert, that brings together people from across
government departments and climate scientists. The team is responsible for producing a
climate change action plan that sets out a route to net zero carbon emissions to be laid
before Tynwald in January 2020.
In order to put in place a plan for net zero carbon emissions, it is important for all
stakeholders to understand current and historical greenhouse gas emissions. An
inventory of emissions in the Isle of Man is produced annually as part of the UK National
Atmospheric Emissions Inventory programme. This provides estimates for emissions
from all sources from 1990 onwards. The inventory provides information on historical
emissions and can be used as a tool for estimating future, projected emissions.
This report aims to aid understanding of the Isle of Man greenhouse gas inventory by
providing information on what the inventory shows, how it is compiled and how the
estimates could be improved. It is designed to increase knowledge of greenhouse gas
emissions among policy makers and the public, encouraging informed decision making.
The document is split into the following two sections:
1. Introduction to greenhouse gas inventories – An overview of greenhouse gas
inventories; what are they, what is included and not included, how are they
reported and how are emissions estimated?
2. Isle of Man greenhouse gas inventory – a closer look at the Isle of Man
inventory. This section goes through each sector and outlines the key trends,
methodologies and potential improvements.
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2

Introduction to greenhouse gas inventories

2.1

What is a greenhouse gas inventory?

A greenhouse gas (GHG) inventory is a dataset which presents estimates of emissions of
various greenhouse gases from a wide range of activities in a country or other
geographical area. Greenhouse gas inventories are reported under the Kyoto Protocol
by countries and are used for policymaking, monitoring progress in carbon reductions
and for modelling in the scientific community.

2.2

What sectors are included and excluded?

In line with international reporting guidelines, produced by the Intergovernmental Panel
on Climate Change (IPCC) and set by the United Nations Framework Convention on
Climate Change (UNFCCC), greenhouse gas emissions are reported by National
Communications sectors:
•
•
•
•
•
•
•

Agriculture
Business
Energy supply
Land use change
Residential
Transport
Waste management

Emissions are reported “at source”. So, emissions from power stations are assigned to
Energy Supply and not the user of the electricity. Similarly, emissions associated with
manufacturing a product are assigned to the country where the product is
manufactured, and not the country where the product is used.
Figure 1 below provides an overview of what is included and excluded from the
greenhouse gas inventory. Emissions from international aviation and shipping are
reported as memo items. This means that the activity is occurring outside of the country
jurisdiction and, whilst an estimate of emissions is calculated, it is not included in the
total emissions value.
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Figure 1 - Overview of sectors included and excluded from the Isle of Man greenhouse gas
inventory
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2.3

Which greenhouse gases are reported in the inventory?

The Isle of Man GHG inventory covers the six main greenhouse gases required for
reporting under the Kyoto Protocol. These six GHGs directly contribute to climate
change:
•
•
•
•
•
•

Carbon dioxide (CO2)
Methane (CH4)
Nitrous oxide (N2O)
Hydrofluorocarbons (HFCs)
Perfluorocarbons (PFCs)
Sulphur hexafluoride (SF6)

HFCs, PFCs and SF6 are commonly referred to as ‘F-gases’.
Global Warming Potentials
Greenhouse gases absorb energy and slow the rate at which the energy can escape into
space, causing global temperatures to increase. Different greenhouse gases absorb
energy at different rates and therefore have different ‘global warming potentials’
(GWP). Using GWPs to rescale the mass of emissions allows impacts of each gas on
global warming to be calculated.
Carbon dioxide always has a global warming potential of 1 because it is used as the
reference gas. The global warming potential of other gases is therefore a measure of
how much energy will be absorbed by 1 tonne of the gas, relative to the amount of
energy absorbed by 1 tonne of CO2 over a given period of time (usually 100 years) (table
1). For example, the global warming potential of methane is 25. Therefore, 1 metric
tonnes of methane (CH4) emitted is equivalent to 25 metric tonnes of carbon dioxide
(CO2). So, multiplying the mass of emissions of a gas by the gas’s global warming
potential gives emissions in carbon dioxide equivalents.
In the Isle of Man GHG inventory, GHG emissions are presented in carbon dioxide
equivalent (CO2-eq) units, as this makes interpretation easier, allows emissions from
different GHGs to be compared, and allows emissions of different pollutants to be
summed to give a total value.
Table 1 - Global Warming Potentials (GWPs) for 100-year time horizon from IPCC Fourth
Assessment Report (AR4)*

Greenhouse gas (GHG)

Global Warming Potential (tonnes of CO2
equivalent per tonne of gas)

Carbon dioxide (CO2)

1

Methane (CH4)

25

Nitrous oxide (N20)

298

Hydrofluorocarbons (HFCs)

Between 124 and 14,800

Perfluorinated compounds (PFCs)

Between 7,390 and 12,200

Sulphur hexafluoride (SF6)

22,800

* AR4 values are used in line with international reporting requirements
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2.4

How are Isle of Man emissions reported?

As part of the UK National Atmospheric Emissions Inventory Programme, a greenhouse
gas emissions inventory for the Isle of Man is produced annually. The UK’s ratification of
the UNFCCC has been extended to the Overseas Territories and Crown Dependencies
and these countries are included in the Kyoto Protocol coverage. The UK Kyoto Protocol
targets and UNFCCC submissions therefore include these Overseas Territories and
Crown Dependencies. The Overseas Territories and Crown Dependencies that are
included in the UK inventory are: Isle of Man, Jersey, Guernsey, Cayman Islands,
Bermuda, Falkland Islands and Gibraltar.

2.5

How frequently are emissions reported?

The most recent Isle of Man inventory includes estimates of emissions from all sources
and sectors for the years 1990 to 2017. The inventory always reports data for the
timeframe of 1990 to the year that is 2 years before the year of reporting i.e. 2017 in
2019. This delay is the result of the time required for official statistics to become
available and the amount of time to compile the necessary data and check and finalise
emissions reported. The data are provided annually in according with international
regulations.
Every year the whole time series is updated and revised (from 1990) to capture any
improvements in methodologies and ensure internal consistency across the whole time
series. This is an important concept. It means that emissions for e.g. 2010 in the 2018
version of the inventory may be different to the 2010 emission estimates in the 2019
version of the inventory, because methodologies may have changed. The latest version
of the inventory is therefore the most up to date for all years and is the inventory which
should be used.

2.6

How are greenhouse gas emissions estimated?

The basic equation for estimating most emissions is:

Emission

=

Emission
Factor

x

Activity

Emission Factor - This is the emissions per unit of activity, which usually comes from the
scientific literature. It is typically derived from measurement.
Activity - This is a measure the activity which is taking place, such as number of cows or
tonnes of fuel. This data typically comes from national statistical datasets.
Example: Emissions of N2O from petrol cars in 2017 in Isle of Man
Emissions (tonnes) of
N2OEmission
from petrol cars

=

N2O per tonne of
petrol

x

Tonnes of petrol used
for cars in 2017

In this example the emission factor comes from scientific literature and reference
documentation, whilst the activity data are derived from the national datasets. By
multiplying both values together, an amount of emissions of N2O from petrol fuelled
9
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cars for the relevant year is calculated. It is important to note that this is basic equation
for calculating emissions, and that in reality the calculations in a good quality emissions
inventory it is rarely this simple. In this example, the vehicle’s technology (Euro
standard), fuel economy and other parameters will impact on the emissions estimate.
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3

Isle of Man greenhouse gas inventory

3.1

General trends

3.1.1

Total greenhouse gas emissions from different sources

Between 1990 and 2017, emissions in the Isle of Man have increased by 66% from 0.50
to 0.84 megatonnes of carbon dioxide equivalent (Mt CO2 eq). For comparison,
greenhouse gas emissions from the UK (including emissions from Overseas Territories
and Crown Dependencies) totalled 798.2 Mt CO2 eq in 1990 and 464.5 Mt CO2 eq in
2017, a decrease of 42%.
Emissions between 2016 and 2017 have remained constant at 0.84 Mt CO2 eq .
Emissions from the transport and waste management sectors have remained relatively
constant between 1990 and 2017 whilst the residential sector has experienced a large
change across the time series, with emissions increasing by 469% from 1990 to 2017.
Emissions from the energy supply sector have fluctuated across the time series, with
emissions ranging from 0.075 Mt CO2 eq (2001) and 0.239 Mt CO2 eq (1999). The land
use change sector is shown as a negative value because the sector is net sink. This
means more carbon dioxide is removed from the air than the amount of greenhouse
gases that are released from this sector. Between 1990 and 2017, the size of this sink
has increased by 23% (figure 2).

Figure 2 - Isle of Man GHG emissions 1990-2017 by sector

Table 2 outlines the percentage contribution for each sector to the total GHG emissions
for a given year. In 1990, the sector with the largest contribution to total emissions was
energy supply (34%) whilst in 2017 the largest contribution came from the residential
sector (35%). Between 1990 and 2017 the largest decrease in contribution to total
emissions was 10%, seen in both the agriculture and energy supply sectors. Conversely,
the largest growth in contribution to total emissions is seen in the residential sector
(increase of 25% from 1990 to 2017). As LULUCF is a net sink, the percentage
contribution to total GHG emissions is negative and has remained relatively consistent
across the time series.
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Table 2 Sectors percentage contribution to total GHG emissions
Waste
Management

Agriculture

Business

Transport

Residential

Energy
Supply

LULUCF

1990

8%

21%

7%

25%

10%

34%

-5%

1995

8%

20%

6%

24%

13%

36%

-7%

2000

6%

16%

10%

22%

24%

27%

-5%

2007

5%

14%

13%

22%

26%

24%

-3%

2008

4%

14%

13%

20%

26%

25%

-2%

2009

4%

13%

13%

21%

26%

26%

-2%

2010

4%

12%

13%

21%

28%

25%

-3%

2011

4%

12%

12%

21%

29%

25%

-3%

2012

4%

13%

13%

23%

34%

18%

-3%

2013

4%

12%

11%

21%

32%

23%

-3%

2014

3%

12%

11%

20%

33%

24%

-3%

2015

3%

12%

11%

20%

34%

21%

-1%

2016

3%

11%

11%

19%

34%

24%

-3%

2017

3%

11%

12%

19%

35%

24%

-4%

Figure 3 visualises the breakdown of sector contributions for 1990, 2010 and 2017.

Note: When adding together the percentages for a given year, it will total greater than 100%. This is because savings
from Land Use, Land Use Change and Forestry (LULUCF) have not been included in the diagrams. Emission savings
from LULUCF contributed to -5% (1990), -3% (2010) and -4% (2017) of total GHG emissions, and hence the totals
shown in the pie charts will sum to 105%, 103% and 104% for 1990, 2010 and 2017 respectively.

Figure 3 Percentage contributions of total GHG emissions for 1990, 2010 and 2017

3.1.2

Total greenhouse gas emissions from different gases

Emissions of carbon dioxide arise almost entirely from fuel combustion whilst methane
and nitrous oxide are important in the agriculture and waste sectors. The trends for
these sectors are explored further in the following sections. Between 1990 and 2017,
greenhouse gas (GHG) emissions from the Isle of Man have been driven primarily by
carbon dioxide (CO2) emissions. Between 1990 and 2017, CO2 emissions rose from 0.357
Mt CO2 eq to 0.692 Mt CO2 eq, an increase of 97%, and accounted for 83% of emissions
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in 2017. Methane (CH4) and nitrous oxide (N2O) emissions have remained relatively
constant across the time series. In 2017, CH4 emissions accounted for 11% of total GHG
emissions for the Isle of Man, whilst N2O emissions accounted for 3% of total GHG
emissions. HFC emissions, continue to grow across the time series, seeing an increase of
910,796% between 1991 to 2017, from 0.000029 Mt CO2 eq to 0.026 Mt CO2 eq. HFCs
also contribute 3% to total GHG emissions in 2017 (figure 4).

Figure 4 - Isle of Man GHG emissions 1990-2017 by gas
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3.2

Agriculture

This includes emissions from livestock, crop production and fertiliser application.
3.2.1

Sector and sub-sector trends

Emissions from the agricultural sector accounted for 11% of total greenhouse gas (GHG)
emissions in the 2017 inventory. The largest agriculture emissions source in 2017 is
enteric fermentation from non-dairy cattle (followed by enteric fermentation from dairy
cattle and sheep) (figures 5 and 6). Enteric fermentation is part of the digestive process
in ruminant animals which produces methane emissions. Emissions therefore come from
the raising of animals for meat and milk.
Emissions from the agricultural sector for the Isle of Man inventory are separated into 4
different subsectors: 3F field burning, 3G liming, 3H urea application and 3J livestock.
The subsector 3J covers emissions from livestock, including enteric fermentation and
manure management, and is by far the largest emission source in the agricultural sector.

Figure 5 Agriculture sector emissions by sub-sector 1990-2017

2%

2017
98%

Figure 6 Percentage breakdown of subsector contributions to total agriculture emissions for
2017
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Emissions from the agricultural sector reduced by 12% from 1990-2017 and saw a
reduction of 4% between 2016 and 2017. Urea application increased 20% across the
time series, but this was offset by a larger decrease in emissions from other agricultural
sources. Field Burning (3F) ceased in 1993 in England and Wales and is considered
negligible in Northern Ireland and Scotland. It is assumed that the Isle of Man followed
the same time trend as England, and hence from field burning cease in 1993 (table 3).
The years 2003-2005 saw a significant reduction in emissions from the sub-sector 3J due
to large decreases in the total livestock numbers for non-dairy cattle, pigs and sheep.
This led to reductions in emissions from enteric fermentation and manure management
for those livestock sources. In 2006, lambs were included in the agricultural statistics
whereas previously they were not and there was a special premium that came in for
suckler cows and beef. Both could have contributed to the rise in livestock numbers and
emissions from Livestock.
Table 3 Agriculture sector emissions by sub-sector with percentage changes
Megatonnes of carbon dioxide equivalent
(Mt CO2 eq)

3F Field burning
3G1 Liming – limestone
3H Urea application
3J Livestock
Grand Total

3.2.2

1990
0.000
0.002
0.000
0.103
0.105

2016

2017

0.002
0.000
0.094
0.096

0.002
0.000
0.090
0.092

%
change
19902017
-100%
-10%
20%
-12%
-12%

%
change
20162017
0%
-2%
-4%
-4%

Gases

Emissions in the agriculture sector are dominated by emissions of methane (CH4), which
accounts for 83% of agriculture sector emissions in 2017. Of the remaining 2017
emissions, 15% came from nitrous oxide (N2O) emissions and 2% from carbon dioxide
(CO2). CH4 emissions saw a significant drop between 2003-2005, where emissions
averaged 0.059 Mt CO2 eq a year, compared to an average of 0.090 Mt CO2 eq between
1990 and 2002 and 0.084 Mt CO2 eq between 2006 and 2017.
Emissions from methane primarily come from enteric activity and manure management
from livestock. Mineralisation/immobilisation of agricultural soils, and application of
fertilisers leads to emissions of N2O. CO2 emissions are caused by the application of urea
to agricultural soils and liming. Despite agriculture emissions returning to higher levels
after 2005, there has been an overall decrease in emissions between 2006 and 2017 of
17% (figure 7).
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Figure 7 Agriculture sector emissions by greenhouse gas 1990-2017

3.2.3

Methodologies

Activity data
All livestock number (except horses) are sourced from the agricultural and horticultural
census. This provides data for 2003 to 2012 and 2014 to 2017. Data prior to 2003 have
been sourced from previous versions the Isle of Man Digest of Economic and Social
Statistics or, in the case of goats and horses, extrapolated back from 2003. 2012-2014
numbers have been interpolated. Horse numbers are provided by the Isle of Man
livestock and crop data sheet. Both the agricultural and horticultural census and the
livestock and crop data are sourced from the Isle of Man website. Total cattle numbers
between 2012-2014 are also provided in this livestock and crop data sheet. Centre for
Ecology and Hydrology (CEH) provides data on fertiliser application and agricultural land
cover for the Isle of Man, including liming application.
Emission factors
“Implied emission factors” for the UK are generated by dividing total emissions from a
source by total activity data such as livestock data and land area. In order to calculate
the emission factor for enteric fermentation from pigs for example, the total UK
emissions of methane from pig enteric fermentation is divided by total livestock
numbers of pigs in the UK. This gives an emission factor that represents a weighted
average of several different sources. These implied emission factors are applied to the
Isle of Man. Therefore, in this example, the implied emission factor for methane from
pig enteric fermentation (based on UK data) is applied to Isle of Man pig livestock
numbers. Similarly, in order to calculate the implied emission factor for synthetic
fertilisers applied to grasslands, the UK total emissions of N2O from synthetic fertilisers
would be divided by total grassland areas in the UK. This implied emission factor would
then be multiplied by the Isle of Man specific activity data (grassland areas which are
provided by CEH), in order to give the emissions from that source.
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Assumptions
Implied emission factors represent weighted averages based on values from the UK
which it is assumed can be applied to the situation in the Isle of Man because the
activities in the Isle of Man are similar to those in the UK as a whole.
The use of implied emission factors is a common approach used in calculating emission
estimates where local data cannot be sourced.
Recent improvements to the inventory
Between the 1990-2016 and the 1990-2017 inventories, there was a recalculation of
N2O emissions from indirect manure due to a revision of the atmospheric deposition
implied emission factor. There were no recalculations in livestock numbers for the Isle of
Man which resulted in no recalculations in emissions from livestock. There were
recalculations in emissions from field burning across 1990-1993 for pollutants N2O and
CH4. This is due to an update in the total UK cropland areas which in turn changed the
implied emissions factors, resulting in a recalculation of emissions.
3.2.4

Recommended future improvements

Livestock numbers for the Isle of Man are currently being interpolated for 2012-2014 as
there is no data currently available, with the exception of cattle and horses. There is also
a change in data source at 2003. An improvement would be to source one consistent
timeseries that covers all years from 1990 to 2017, including livestock data for 20122014. This would improve the accuracy of the livestock agricultural emission estimates.
A further improvement would be to source Isle of Man specific data and information
relating to agricultural and animal husbandry practices. This could include, for example,
average animal weights, types of housing, manure storage and handling, and cattle feed
type. Any information on how livestock and animal husbandry activities in the Isle of
Man may differ from those in the UK would be beneficial.
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3.3

Business

This includes emissions from fuel use in the commercial and industrial sector as well as
some specific industrial processes relating to the use of aerosols in air conditioning and
refrigeration.
3.3.1

Sector and sub-sector trends

Emissions from the business sector accounted for 12% of total greenhouse gas (GHG)
emissions in the 2017 inventory. The largest emissions source in 2017 in this sector is
Other Manufacturing Industries (figures 8 and 9).

Figure 8 Business sector emissions by sub-sector 1990-2017
6%
4%

4%

1%

2%

7%
3%

2017
73%

Figure 9 Percentage breakdown of subsector contributions to total Business emissions for 2017
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From 1990 to 2017, business sector emissions have increased by 181%, driven largely by
an increase in emissions from other manufacturing industries and construction. Since
2013, there has been a constant, small increase in total emissions with a 3% increase
between 2016 and 2017. Conversely, emissions from commercial and institutional
stationary combustion have fallen significantly, reducing by 92% between 1990 and
2017 (table 4).
Table 4 Business sector emissions by sub-sector with percentage changes
Mt CO2 eq
Row Labels
1A2gviii Other manufacturing
industries and construction
1A4ai Commercial/Institutional
2F1a Commercial refrigeration
2F1b Domestic refrigeration
2F1c Industrial refrigeration
2F1d Transport refrigeration
2F1e Mobile air conditioning
2F1f Stationary air conditioning
2F2a Closed foam blowing agents
2F3 Fire Protection
2G2e Electronics and shoes
Grand Total

3.3.2

1990

2016

2017

0.003
0.031

0.068
0.003
0.007
0.000
0.004
0.002
0.006
0.004
0.001
0.001

0.071
0.003
0.007
0.000
0.004
0.002
0.006
0.004
0.001
0.001

0.095

0.097

0.000
0.035

% change
1990-2017

% change
2016-2017

2060%
-92%

4%
0%
0%
0%
0%
0%
0%
0%
0%
0%

-

-100%
181%

-

3%

Gases

Emissions in the business sector are dominated by emissions of carbon dioxide (CO2),
which accounts for 75% of business sector emissions in 2017. 24% of the emissions
come from HFCs and the remaining 1% from nitrous oxide (N2O) and methane (CH4).
Between 1990 and 2017, CO2 emissions rose by 113% from 0.034 megatonnes of carbon
dioxide equivalent (Mt CO2 eq) to 0.073 Mt CO2 eq but peaked in 2005 at 0.115 Mt CO2
eq.
HFC emissions are associated with refrigeration and air conditioning. Whilst these
emissions have grown since 1990, emissions have remained relatively constant since
2009 (between 0.024 and 0.027 Mt CO2 eq). Emissions from air conditioning and
refrigeration are calculated by scaling UK data based on proxies such as Gross Domestic
Product (GDP) and population. The Isle of Man GDP and population as a percentage of
the UK GDP and population has remained relatively constant since 2009 (figure 10).
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Figure 10 Business sector emissions by greenhouse gas 1990-2017

3.3.3

Methodologies

Activity data
Data to calculate emissions in the business sector comes from the Isle of Man energy
balance. This was provided by the Isle of Man government, Customs and Excise. To
calculate emissions, a breakdown of fuel use by fuel type and sector (domestic,
commercial or public sector) is required.
Emission factors
Emission factors for carbon are mostly UK specific and are also applied to the Isle of Man
inventory. For other gases, default emission factors found in the guidebook are used.
The guidebook is an international document that supports the reporting of national
emissions inventories by setting out methodologies, describing the data that is needed
and providing default emission factors.
Assumptions
Emissions arising from solvent use are based on UK emissions and are scaled by proxy
data such as GDP, population and number of households thereby assuming that
activities are similar to those in the UK. Similarly, for carbon dioxide emissions, UK
emissions factors are used therefore assuming that activities in the Isle of Man are
similar to those in the UK.
Recent improvements to the inventory
Between the 1990-2016 inventory and the most recent 1990-2017 inventory, there were
no recalculations in the activity data for stationary combustion. There are small
recalculations in the refrigeration and air conditioning sector (2F), and this is due to a
revision of the data used to scale UK emissions. In this case it is GDP data, taken from
the National Income Report that was revised.
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3.3.4

Recommended future improvements

Fuel use data used to calculate the emissions from the business sector are being
extrapolated from 2001 for fuel oil and gas oil and from 2010 for LPG and natural gas.
For more recent years, the notation key NE – Not Estimated is used in the energy
balance data. Therefore, significant improvements could be made to the emissions
estimates in the business sector by providing fuel use data split by fuel type and
domestic, commercial or public sector for 2001 onwards. This is a high priority
improvement item.
The calculations for estimating emissions from solvent use is based on UK data.
Therefore, the inventory could be improved by using activity data on solvent use that is
specific to the Isle of Man. This is also true of refrigeration and air conditioning and any
Isle of Man specific information or data on usage would be beneficial.
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3.4

Energy supply

The sector covers emissions from energy extraction, energy conversion (e.g. electricity,
liquid fuels), fuel combustion and fugitives.
3.4.1

Sector and sub-sector trends

Emissions from energy supply contributed to 24% of total greenhouse gas (GHG)
emissions in the 2017 Isle of Man inventory. In the Isle of Man, emissions from the
energy supply sector come solely from public electricity and heat production. This sector
has seen an increase in emissions across the time series from 0.171 to 0.199
megatonnes of carbon dioxide equivalent (Mt CO2 eq), a percentage increase of 16%.
Emissions from this sector fluctuate annually, with significant drop from 2001 to 2004
and in 2012. Emissions were lowest in 2001 at 0.075 Mt CO2 eq, a reduction of 56%
compared to 1990 levels (figure 11).
Between 1990 and 2005, there are significant changes to the energy mix in the Isle of
Man. In 2000, an undersea interconnector power link to the UK was commissioned,
leading to a fall in emissions, associated with a move away from generation by diesel
fuel plant. In 2003, a gas fired plant came online and in 2005, an energy from waste
plant was commissioned. The dip in 2012 can attributed to an outage of the gas fired
plant (the plant underwent a major overhaul) and an increase in the use of imported
electricity via the interconnector.

Figure 11 Energy Supply sector emissions by sub-sector 1990-2017

Emissions from the energy supply sector have reduced in the Isle of Man over from 2016
and 2017 by 2% (table 5).
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Table 5 Energy sector emissions by sub-sector with percentage changes
Mt CO2 eq

1A1ai Public Electricity & Heat Production
Grand Total

3.4.2

1990
0.171
0.171

2016
0.204
0.204

2017
0.199
0.199

%
change
19902017
16%
16%

%
change
20162017
-2%
-2%

Gases

Emissions in the energy supply sector are dominated by carbon dioxide (CO2), which
accounted for 99.5% of energy supply sector emissions in 2017. N2O accounted for 0.3%
and CH4 the remaining 0.2% of the sector emissions.
Whilst CO2 emissions have increased overall by 16% across the time series, there have
been large fluctuations. CO2 emissions fell by 61% between 2000 and 2001, and then
increased by 119% between 2004 and 2005. These changes are characterised by a
significant rise in the use of natural gas as a fuel source for the energy supply sector in
2003 as the new gas pipeline opened, and a reduction in heavy fuel oil from 2000 (see
3.4.1 for more detail). All three greenhouse gases saw a reduction in emissions from the
energy supply sector of 2-3%, between 2016 and 2017 (figure 12).

Figure 12 Energy sector emissions by greenhouse gas 1990-2017

3.4.3

Methodologies

Activity data
Data on fuel use and types come from the Isle of Man’s energy balance. This was
provided by the Isle of Man government, Customs and Excise. This activity data provides
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information on the amount of fuel used in the Peel, Pulrose and Ramsey power stations,
and the waste incineration plant, separated by fuel type. Emissions from energy to
waste are accounted for in the energy supply sector as emissions are attributed to the
final use (in this case energy generation). Solid waste handled by the energy from waste
plant is therefore considered as a fuel.
Emission factors
Emissions factors for CO2 from power stations are taken from the UK inventory and are
UK specific factors. Non-CO2 emission factors and the emissions factor for incineration of
municipal solid waste are IPCC defaults. IPCC defaults are emissions factors that are
found in the IPCC guidelines – international literature providing methods and
information on emissions inventories.
Assumptions
The energy balance statistics received from the Isle of Man government provides all the
data required for estimating emissions from energy supply, so there are no major
assumptions that have been made.
Recent improvements to the inventory
Between the 1990-2016 inventory and the 1990-2017 inventory there was a
recalculation of 19% for 2016 emissions from power stations with gas oil as the fuel
type. This recalculation was due to updates in the 2016 diesel consumption data. There
were also recalculations between these two inventory years in emissions from power
stations for municipal solid waste. This was due to recalculations from estimates from
the energy from waste plant on the Isle of Man, and correction of previous
inconsistencies on how waste consumption was calculated.
3.4.4

Recommended future improvements

The data provided for this sector is of good quality. As such we have not identified any
immediate, urgent improvements.
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3.5

Land use change

The land use, land use change and forestry (LULUCF) sector includes emissions from the
conversion of land to other land types, forestry and harvested wood products.
3.5.1

Sector and sub-sector trends

The Isle of Man has a net sink (a negative emission) in the land use change sector,
mostly attributed to forestry. This means that more carbon dioxide (CO2) is removed
from the atmosphere than the amount of greenhouse gases that are released. When
this arises, the emissions source is instead referred to as a sink, and emissions can be
expressed as a negative value. Land that has been maintained as forest is the largest
emission sink in 2017, with 0.036 megatonnes of carbon being stored in the land and not
emitted into the atmosphere. Emission savings from the forest land increased by 152%
across the time series (table 6). Converting grassland to forest land and cropland to
grassland have additionally been important carbon stores across the time series.
Grassland converted to forest land stopped being a sink in 2009. Harvested wood
products contribute to emission savings in the LULUCF sector, however in 2016 and
2017, this sub-sector has acted as an emission source, releasing on average 0.0003
megatonnes of carbon dioxide equivalent (Mt CO2 eq) (figures 13 and 14).

Figure 13 Land Use Change sector emissions by sub-sector 1990-2017

45%

2017

55%

Figure 14 Percentage breakdown of subsector contributions to total LULUCF emissions for 2017. This
figure only includes the subsectors that were sources in 2017 (i.e. they emitted greenhouse gases)
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Emissions from grassland converted to settlements have remained relatively constant
across the time series, from 0.020 Mt CO2 eq emitted in 1990 and 0.012 Mt CO2 eq
emitted in 2017. Emissions from grassland converted to croplands have seen a
significant increase from 1990 to 2017, by 2853%, starting from 2004 (table 6). When
comparing table 6 to the equivalent tables in other sector chapters, it should be noted
that the highlighting of positive and negative percentage changes is opposite. This is
because in the LULUCF sector, a positive percentage change indicates a growth in the
size of the sink i.e. the category absorbs more CO2 and vice versa. 2015 is dominated by
a peak in emissions from grassland converted to cropland, with emissions at 0.033 Mt
CO2 eq compared to 0.008 Mt CO2 eq in 2014.
Table 6 Land Use, Land Use Change and Forestry (LULUCF) sector emissions by sub-sector with
percentage changes
Mt CO2 eq

4 Indirect N2O Emissions
4A1 Forest Land remaining Forest Land
4A2 2 Grassland converted to Forest Land
4B2 2 Grassland converted to Cropland
4C2 2 Cropland converted to Grassland
4E2 3 Grassland converted to Settlements
4G Harvested Wood Products
Grand Total

3.5.2

1990
0.000
-0.014
-0.023
0.001
-0.008
0.020
0.000
-0.025

2016
0.000
-0.037

2017
0.000
-0.036

0.015
-0.019
0.013
0.000
-0.027

0.015
-0.022
0.012
0.000
-0.031

%
change
19902017
40%
152%
-100%
2853%
175%
-38%
-195%
23%

%
change
20162017
-3%
-2%
0%
19%
-7%
-46%
14%

Gases

Emissions in the LULUCF sector are dominated by CO2 and the sector is an overall net
sink. LULUCF in 2017 removed 0.033 megatonnes of CO2, a 24% increase in the size of
the sink compared to 1990 CO2 levels. Between 2016 and 2017, the amount of CO2
emission saved increased from 0.029 to 0.033 megatonnes, an increase of 13%.
N2O emissions from the LULUCF sector are a source and are emitted from indirect
emissions, grassland converted to cropland and grassland converted to settlements.
Emissions of N2O increased by 40% across the time series, from 0.0015 to 0.0021 Mt CO2
eq. N2O emissions reduced by 3% from 2016 and 2017 (figure 15).
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Figure 15 Land Use Change sector emissions by greenhouse gas 1990-2017

3.5.3

Methodologies

Activity data
Land cover surveys and agricultural land statistics have been used to compile annual
land use change matrices for the Isle of Man, which are then converted into a format
consistent with international guidance (from the UNFCCC). Activity data for this sector,
specifically land use areas, are supplied from various publications from the Isle of Man
Government. Settlement land areas for 1991-1994 are provided by the ‘Isle of Man
Ecological Habitat Survey’ and ‘Phase 1 Report’ (Sayle et al, 1995). Cropland, grassland
and wetland areas for 2002-2011 are provided by the ‘Isle of Man Agricultural and
Horticultural Census’ and the ‘Isle of Man Digest of Economic and Social Statistics’.
Cropland and grassland areas for 2012-2013 come solely from the ‘Isle of Man Digest of
Economic and Social Statistics’. Cropland and grassland areas for 2014 come from ‘The
Isle of Man in Numbers’. Land use areas for forestry for the years 1970-2011 are
provided by personal communication from the Isle of Man Department of Agriculture,
Fisheries and Forestry; and the ‘FAO (2010) Global Forest Resources Assessment: Isle of
Man’. These land use resources are then extrapolated for the years where direct activity
data has not been provided by the Isle of Man.
Emission factors
Emission factors calculated using a basic method are used for estimating LULUCF
emissions from the Isle of Man are default factors found in the literature. Emission
factors for calculating harvested wood products and forest land fluxes come from a CFlow model.
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Assumptions
The activity data for the Isle of Man does not cover the entire time series, with most
data covering only until 2011-2014 (with the exception of settlement data which is only
provided till 1994). Activity data for the latter years are therefore extrapolated. Other
specific assumptions include the use of a carbon flow model to calculate forest land
fluxes; only perennial crops included in the ‘Crop remaining crop’ subsector; and default
values for Soil Organic Carbon (SOC) in different land areas.
Recent improvements to the inventory
Changes in emissions from the LULUCF sector between 2016 and 2017 can be attributed
to updated agricultural census data, and the correction of two minor errors in applying
the 20-year transition period to Cropland, and the calculation of direct N2O emissions
from land conversion to settlement.
3.5.4

Recommended future improvements

The estimated emissions have high uncertainty and may not capture all relevant
activities, but due to the size of the Isle of Man any missing sources are likely to be
extremely small. Improvements in the reporting of land use areas and activity data from
the Isle of Man could improve the LULUCF sector in the inventory. More up to date
activity data from the Isle of Man would improve the inventory, with a higher priority for
land use area data on settlements as the most recent data only extends to 1994.
A number of sources have been omitted from the Isle of Man’s LULUCF emissions
including wildfires on forest land and grassland, flooded land and peat extraction
affected by deforestation. Additional data on these sources would be beneficial in
calculating their emissions. The Isle of Man has peat organic soils occurring on the
island, meaning further work could be undertaken to include emissions from peat
extraction in the next GHG inventory.
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3.6

Residential

This includes emissions from residential stationary combustion, metered dose inhalers
and other aerosols.
3.6.1

Sector and sub-sector trends

Emissions from the residential sector accounted for 35% of total GHG emissions in the
2017 inventory. The majority of emissions are from residential stationary combustion,
the burning of fuels in homes, mainly for heating and cooking (figure 16).

Figure 16 Residential sector emissions by sub-sector 1990-2017

Between 1990 and 2017, residential sector emissions have increased by 469% from
0.052 to 0.295 megatonnes of carbon dioxide equivalent (Mt CO2 eq). As mentioned
above, this is driven by emissions from combustion of fuels in houses. The step change
in emissions from 1996 to 1997, likely coincides with the start of officially collecting data
and an increase in confidence in the data. Emissions have steadily increased since 2007
and increased by 3% between 2016 and 2017 (table 7).
Table 7 Residential sector emissions by sub-sector with percentage changes
Mt CO2 eq

1A4bi Residential stationary
2F4a Metered dose inhalers
2F4b Aerosols: Other
Grand Total

1990
0.052
0.052

2016
0.283
0.001
0.001
0.286

2017
0.293
0.001
0.001
0.295

%
change
19902017
465%
469%

%
change
20162017
3%
0%
0%
3%
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3.6.2

Gases

Emissions in the residential sector are dominated by emissions of carbon dioxide (CO2)
which accounted for 99% of residential emissions in 2017. Between 1990 and 2017,
residential sector CO2 emissions rose by 465% from 0.052 to 0.291 Mt CO2 eq (figure
17).

Figure 17 Residential sector emissions by greenhouse gas 1990-2017

3.6.3

Methodologies

Activity data
Data to calculate emissions in the residential sector comes from the Isle of Man energy
balance. This was provided by the Isle of Man government, Customs and Excise. To
calculate emissions, a breakdown of fuel use by fuel type and sector (domestic,
commercial or public sector) is required.
Emission factors
Emission factors for carbon are mostly UK specific and are also applied to the Isle of Man
inventory. For other gases, default emission factors found in the guidebook are used.
The guidebook is an international document that supports the reporting of national
emissions inventories by setting out methodologies, describing the data that is needed
and providing default emission factors.
Assumptions
Emissions arising from solvent use are based on UK emissions and are scaled by proxy
data such as GDP, population and number of households. Similarly, for carbon dioxide
emissions, UK emissions factors are used, therefore assuming that activities in the Isle of
Man are similar to those in the UK.
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Recent improvements to the inventory
Between the 1990-2016 inventory and the 1990-2017 inventory, there were no
significant recalculations in the residential sector.
3.6.4

Recommended future improvements

Fuel use data used to calculate the emissions from the residential sector are being
extrapolated from 2001 for fuel oil and gas oil and from 2010 for LPG and natural gas.
For more recent years, the notation key NE – Not Estimated is used in the energy
balance data. Therefore, significant improvements could be made to the emissions
estimates in the residential sector by providing fuel use data split by fuel type and
domestic, commercial or public sector for 2001 onwards. This is a high priority
improvement. It may also be possible to improve emission estimates by better
characterising the building stock.
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3.7

Transport

This includes emissions from road transport, domestic aviation and domestic navigation
(i.e. shipping). Domestic aviation and navigation refer to activities that occur within the
Isle of Man and between the Isle of Man and the UK. This includes, for example, takeoff, landing and internal, recreational flights and shipping activity that occurs within Isle
of Man waters. For international aviation and shipping (journeys to and from other
countries), the emissions are equally divided between the two countries. However,
these statistics are recorded as memo items to the inventory and are not included in the
national total.
3.7.1

Sector and sub-sector trends

Transport sector emissions accounts for 19% of total GHG emissions in the 2017
inventory. The largest emissions source in 2017 in this sector is passenger cars (figures
18 and 19).

Figure 18 Transport sector emissions by sub-sector 1990-2017

1%

8%

2%

12%

15%

2017

1%

61%

Figure 19 Percentage breakdown of subsector contributions to total Transport emissions for 2017
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Between 1990 and 2017, emissions in the transport sector have increased by 27% from
0.127 to 0.162 megatonnes of carbon dioxide equivalent (Mt CO2 eq). However, most of
the increase occurred between 1995 and 1996, with emissions remaining relatively
constant from 1996 to 2017 and decreasing by just 0.5% between 2016 and 2017. This
trend is being driven by changes in the fuel use in the transport sector. Between 1995
and 1996 there is an increase in the volume of commercial road diesel and retail motor
spirit leaving petrol stations. Similarly, in 2000 there is a dip in the volume throughput of
retail motor spirit at petrol stations.
The overall trend is dominated by emissions from passenger cars. Passenger car
emissions have increased by 30% between 1990 and 2017 and 1% between 2016 and
2017 (table 8). Between 1990 and 2017, all sources of transport emissions increase
except for domestic shipping (navigation) (decreased of 14%) and fishing (decrease of
31%). However, between 2016 and 2017, emissions from all sources have decreased,
except for emissions from passenger cars and fishing, which have both increased by 1%.
Table 8 Transport sector emissions by sub-sector with percentage changes
Mt CO2 eq

1A3a Domestic aviation
1A3bi Cars
1A3bii Light duty trucks
1A3biii Heavy duty trucks and buses
1A3biv Motorcycles
1A3d Domestic navigation
1A4ciii Fishing
2D3 Non-energy products from fuels and
solvent use: Other
Grand Total

3.7.2

1990
0.016
0.076
0.001
0.014
0.001
0.015
0.005

2016
0.020
0.098
0.002
0.025
0.001
0.012
0.003

2017
0.019
0.099
0.002
0.024
0.001
0.013
0.003

%
change
19902017
18%
30%
199%
74%
24%
-14%
-31%

0.127

0.000
0.162

0.000
0.162

27%

%
change
20162017
-5%
1%
-1%
-3%
-1%
1%
-1%
0%
0%

Gases

Transport sector emissions are predominantly carbon dioxide (CO2). CO2 emissions
account for 99% of total emissions in 2017 with nitrous oxide (N2O) making up 0.8% and
methane (CH4) the remaining 0.2%. CO2 emissions have increase by 29% between 1990
and 2017 and have remained largely unchanged between 2016 and 2017, decreasing by
0.5% (figure 20).
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Figure 20 Transport sector emissions by greenhouse gas 1990-2017

3.7.3

Methodologies

Activity data
Road transport: Fuel consumption split by fuel type for 1990 to 2017 are taken from the
energy balance, however extrapolation is used to calculate values for 1990, 2003 and
2004. The energy balance is provided by the Isle of Man government, Customs and
Excise. The number of registered vehicles is provided by provided by Department of
Infrastructure, Vehicle Test Centre. The time series provided covers the year 2008 to
2017 and extrapolation is used to obtain data for 1990 to 2007.
Aviation: Detailed aviation activity data is provided by the UK Civil Aviation Authority
(CAA), including aircraft movements broken down by airport, aircraft type and
destination. Deliveries of aviation spirit and aviation turbine fuel are provided in the
Digest of UK Energy Statistics (DUKES).
Shipping: For 2014 the UK used a high-resolution Automatic Identification System (AIS)
to provide detailed data on vessels and vessel movements. For other years, shipping
mode-specific proxy data (including port statistics provided by the Department for
Transport) are used to generate a time series.
Emission factors
Road transport: UK vehicle emission factors by vehicle type (euro standard) are applied
to the Isle of Man and properties of the fuel are assumed to be the same as the UK and
are therefore taken from DUKES.
Aviation: A UK specific emission factor for carbon is applied to the Isle of Man. For nonCO2 emissions, default emission factors from the 2016 EMEP/EEA Guidebook are used.
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Shipping: For carbon and N2O, shipping specific factors from the International Maritime
Organisation (2015) are used. For methane, the emission factor is taken from a 2004
study by IVL (Swedish Environmental Research Institute).
Assumptions
Road transport: Fleet mix is assumed to be the same as that of the UK.
Aviation: The aviation estimates are generated by a model and will therefore have a
certain amount of interpretation in built, but the data in the model is considered to be
detailed of good quality. International flights that first stop at a domestic airport are
accounted as having a domestic leg and an international leg.
Shipping: The main assumption in the shipping sector concerns the allocation of vessel
movements to domestic or international, where a cargo or passenger vessel starts or
finishes in a UK port when it goes out of AIS signal range. The shipping estimates are
generated by a model and will therefore have a certain amount of interpretation in
built, but the data are considered to be detailed and of good quality.
Recent improvements to the inventory
Road transport: There have been recalculations between the 1990-2016 inventory and
the 1990-2017 inventory due to updated DUKES conversion factors and updates to the
underlying activity data (updated registered vehicle numbers).
Aviation: In the latest inventory submission, the taxiing times have been revised leading
to recalculations.
Shipping: The UK Sea Fisheries Annual Statistics data has been updated causing a
recalculation in the fishing vessels category. There are also minor recalculations due to
updated port statistics from the Department for Transport which are used as proxy data
for calculating average emission factors.
3.7.4

Recommended future improvements

The road transport estimates could be improved by the provision of a time series of
registered vehicles that covers all years back to 1990, thereby removing the need for
extrapolation. The estimates could also be improved by providing information and data
on how the fleet mix and vehicle technologies in the Isle of Man might differ the UK. For
example, the average age of vehicles in the Isle of Man vehicle fleet may be older than
that of the UK. Therefore, in applying UK emission factors by vehicle type (euro
standard), this may not accurately reflect Isle of Man vehicle emissions.
Any additional information of shipping movements, including port statistics, would be
beneficial for ensuring that the shipping time series is accurate. This could include, for
example, detail on visiting cruise ships and fishing vessel movements.
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3.8

Waste management

This includes emissions from waste disposal sites and domestic wastewater treatment.
3.8.1

Sector and sub-sector trends

Emissions from the waste management sector accounted for 3% of total greenhouse gas
(GHG) emissions in the 2017 inventory. Emissions from the waste management sector
have decreased by 41% across the time series, driven largely by a reduction in anaerobic
emissions from managed waste disposal sites (figures 21 and 22).

Figure 21 Waste management sector emissions by sub-sector 1990-2017

31%

2017
69%

Figure 22 Percentage breakdown of subsector contributions to total Waste management
emissions for 2017

Since 2004, there has been a steady decrease in total emissions from 0.045 to 0.024
megatonnes of carbon dioxide equivalent (Mt CO2 eq) in 2017 (a reduction of 47%). The
largest emission source in 2017 in this sector is emissions from landfill. Despite all
landfills in the Isle of Man having now closed, emissions from landfills are measured up
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to 30 years after closure. Emissions from domestic wastewater treatment have
increased by 31% across the time series (table 9).
Table 9 Waste management sector emissions by sub-sector with percentage changes
Mt CO2 eq

5A1a Managed Waste Disposal sites
anaerobic
5D1 Domestic wastewater treatment
Grand Total

3.8.2

1990

2016

2017

%
change
19902017

0.035
0.006
0.041

0.017
0.007
0.025

0.016
0.008
0.024

-53%
31%
-41%

%
change
20162017
-5%
1%
-4%

Gases

Emissions in the waste management sector are dominated by methane (CH4). CH4
accounts for 77% of waste management sector emissions in 2017, whilst N2O accounts
for the remaining 23%. Between 1990 and 2004, CH4 emissions were steadily increasing
before experiencing a decline between 2004 and 2017. CH4 emissions decreased by 54%
between these years, where they remain at their lowest in 2017. N2O emissions have
remained fairly constant across the time series, fluctuating between 0.004 (1990) and
0.006 (2017) Mt CO2 eq which is a 34% increase (figure 23).

Figure 23 Waste management sector emissions by greenhouse gas 1990-2017
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3.8.3

Methodologies

Activity data
Population data is provided by the Isle of Man and updated annually. Per capita protein
consumption (kg/person/year) is provided by the Isle of Man, but this has not been
updated since 2011.
Emission factors
Current emission factors for the waste management sector are default values taken
from the relevant literature.
Assumptions
The methane generation rate for the Isle of Man is calculated by using the IPCC MSW
waste composition model, which then provides IPCC regional default values for waste
per capita and MSW waste composition. For the Isle of Man, the region for the model
was assumed to be ‘Europe: Western’ and the climate was assumed to be ‘Wet
temperate’. It is assumed that these model settings provide good representation of the
situation in the Isle of Man.
Recent improvements to the inventory
The Isle of Man 2017 inventory had no recalculations in the waste management sector
compared to the 2016 inventory. The 2016 inventory saw recalculations of
approximately -3% across the whole time series for VOC and CH4 emissions from landfills
as world bank data statistics on population were recalculated. Population statistics feed
into the IPCC landfill model.
3.8.4

Recommended future improvements

Currently variables for waste such as degradable organic carbon and methane
generation rate are provided by the IPCC literature, i.e. they are default values for a
given global region. Country specific statistics for these variables would provide an
improvement to the inventory.
There are currently no estimates for composting on the Isle of Man, so data on the
amount of composted waste would allow emissions from this source to be calculated,
thereby improving the inventory. Updated data on per capita protein consumption from
2012 would help to improve emission estimates of indirect N2O from wastewater.
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3.9

Blue carbon

3.9.1

What is blue carbon?

Blue carbon is the atmospheric carbon dioxide (CO2) that is captured and stored in
coastal and marine ecosystems such as mangroves, marshes and seagrass meadows.
These coastal ecosystems can store up to four times more carbon than terrestrial forests
and as such these ecosystems can therefore offer an option for the mitigation of climate
change whilst also providing benefits for adaptation including coastal protection and
food security. However, whilst these ecosystems sequester carbon, if they become
degraded or damaged by human activity, the sequestered carbon could be released,
contributing to CO2 emissions.
3.9.2

How is it currently being used?

Currently, accounting for blue carbon is not a key element of a national greenhouse gas
inventory, although mangroves, salt marshes and seagrasses can be included in national
accounting (included under wetlands). The ‘2013 Supplement to the 2006 IPCC
Guidelines for National Greenhouse Gas Inventories: Wetlands’ provides methodologies
and emission factors for calculating emissions from coastal wetlands. Several countries,
including Japan, Australia and Canada have started to implement this in their national
inventory report 1.
More technical work is needed by research scientists to fully value the coastal carbon
potential. Many countries, particularly coastal developing countries, have included
coastal ecosystem management in their national climate change activities (REDD+,
Nationally Determined Contributions and other mechanisms) however the use of the
UNFCCC to incentivise these activities is still being discussed.
3.9.3

Scope for use in reporting in the future

Conserving and restoring terrestrial forests is currently recognised as an important
aspect of climate change mitigation with countries taking action to manage and
conserve natural systems. For example, the UNFCCC’s mechanism for reducing
emissions from deforestation and forest degradation in developing countries (REDD+)
encourages sustainable management of forest ecosystems. These approaches could be
extended to coastal ecosystems, promoting sustainable management of the ecosystems
and avoiding damage and degradation 2. This is not yet something that is included in
standard accounting practices for national emissions inventories. The Isle of Man carried
out a preliminary blue carbon audit in 2018 and has a good level of information about
marine habitats and management in place for inshore Marine Nature Reserves and
Fisheries Management Zones, so would be in a good position to take this forward in
future.

1
2

Blue Carbon Partnership https://bluecarbonpartnership.org/blue-carbon/policy/
IUCN https://www.iucn.org/resources/issues-briefs/blue-carbon
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4

Recommendations and next steps

Throughout this report, a number of improvements to the inventory have been
identified. The improvement items that are of the highest priority are outlined in the
section below. The following sections also outline some broader recommendations in
terms of how to communicate complex data and key messages to the general public and
policy makers and using the data to formulate pathways to net zero carbon.

4.1

Data improvements

In each sector chapter of the report, possible improvements to the inventory have been
outlined. As a general rule, the more Isle of Man specific data that can be provided, the
more comprehensive and accurate the inventory will be. Three priority actions for data
improvements are:
• Improvements to the completeness of the Isle of Man energy balance:
provision of data on fuel use, split by fuel type and sector (domestic,
commercial or public sector) for 2001 onwards.
• Improvements to the livestock numbers time series: Provision of a complete
timeseries (1990 – latest year minus 2), preferably from one data source, for
livestock numbers for each category (e.g. dairy cattle, non-dairy cattle, sheep).
• Isle of Man specific insights: Provision of information on specific Isle of Man
circumstances and where this may differ from activities in the UK. For example,
the vehicle fleet mix, including age of the vehicles, may be different in the Isle
of Man compared to the UK, and therefore applying UK assumptions may not
be the best approach.

4.2

Communication of data and key messages

The compilation of the greenhouse gas inventory, estimation of projected emissions and
other calculations associated with a move to net zero carbon can be data rich and quite
complex. It is therefore important to consider how the data and key messages are
conveyed to non-technical audiences such as policy makers without extensive
background knowledge and the general public. Simply releasing all the data could be
overwhelming to these users and could risks leading to a lack of engagement or
misinterpretation of the data.
One solution to this could be an online, interactive data visualisation. Data visualisation
presents the data in a user-friendly way and aims to enhance user understanding by
showing the key trends, information and messages. It is flexible and allows the user to
explore the data that is of interest to them at the level of detail that they require. In this
way, technical users can get the detailed information they need without it being
overwhelming to a non-technical user. This can increase engagement with the data and
the plans that are being considered and lead to more informed decision making.
Example: The Jersey greenhouse gas inventory data visualisation provides the user with
data and information on past, present and future emissions. It presents out the key
trends, drivers and associated data. It also includes an analysis of the wider impacts of
climate action on national strategies (part of a separate research project).
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4.3

Net zero carbon plans

The greenhouse gas inventory can be used as a tool for informing work on pathways to
net zero carbon. It provides the historical emissions from which projections can be
made. Net zero carbon can be achieved by reducing sources of emissions to zero or by
reducing sources of emissions to a certain extent and increasing emissions sinks to offset
remaining emissions (Figure X). It is recommended that more work be done of creating
detailed on how the Isle of Man will achieve net zero carbon by 2050. These plans will
need to assess all the options across all sectors to construct different possible scenarios.

Option 2

Option 1

2017

2017

2050
0 tonnes
of CO2 eq

2050

0 tonnes
of CO2 eq

Figure 24 - Possible pathways to net zero carbon in 2050

Figure 25 - Possible pathways to net zero carbon in 2050
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