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Introduction 

The CIRIS Greenhouse Gas reporting tool has been designed by C40 Cities, as a tool for reporting emissions on a city/ 

territorial boundary level. The tool is based on the Global Protocol for Community-scale Greenhouse Gas Emission 

Inventories (GPC) standard and facilitates transparent and robust calculation and reporting of emissions for all sectors.  

A CIRIS user guide and video tutorials are available online1. This supplementary guide presents the approach and 

recommendations for undertaking a regional community scale inventory in New Zealand, using the CIRIS tool and is 

based on the process undertaken to complete the Southland Regional GHG inventory for 2018. 

While each territorial authority in New Zealand has a mix of unique and ’in common’ emission sources, the same robust 

approach should be applied to the calculation of GHG emissions in each region. The following guide outlines how the 

Southland Regional GHG Footprint was developed, based on the Greenhouse Gas Protocol for Community Scale 

Inventories2 and the Intergovernmental Panel on Climate Change 20063- calculation guidance, and the New Zealand 

National GHG Inventory methods4 and associated emission factors produced in 20195.  

 

 

CIRIS Reporting tool 

CIRIS contains instructions within the tool, however these can be sparse 

in places. The more detailed ‘CIRIS User Guide’ should be referred to 

when necessary. Instructions on set-up can be found in the CIRIS user 

guide (pg.1). Table 13 (pg. 34) provides a detailed process of entering 

information into the inventory tabs for sectors; Stationary energy, 

Transportation, Waste, IPPU, AFLOU and other Scope 3 emissions. 

 

The tool primarily involves basic data entry of measured, derived or 

estimated activity data in the inventory tabs and uses this to calculate 

the associated emissions. Pre-calculated emissions data can be 

entered directly into the tool, using a manual entry function (see CIRIS 

user Guide for more detailed instruction).  

 

Correct notation key entry is important to ensure emissions calculate 

correctly in the results analysis and results overview tabs, this includes 

the notation key in the relevant sub-sector header row.  

 

It should be noted that the IPPU tab has some cells that do not work  

properly, to work around this, enter emissions data manually in the 

relevant columns in the section titled ‘GHGs (metric tonnes CO2e)’, 

starting from row 3, within the IPPU tab.    

                                                      

  

                                                      
1 CIRIS User Guide: 
https://cdn.locomotive.works/sites/5ab410c8a2f42204838f797e/content_entry5ab410fb74c4833febe6c81a/5ad4b9b674c4837def5d3b04/files/CIRIS_
User_Guide.pdf?1550093011 and https://resourcecentre.c40.org/resources/reporting-ghg-emissions-inventories (see toolbox - tutorials) 
2 Global Protocol for Community Scale Greenhouse Gas emission inventories https://ghgprotocol.org/greenhouse-gas-protocol-accounting-reporting-standard-

cities 
3 IPCC Guidelines for National Greenhouse Gas Inventories https://www.ipcc-nggip.iges.or.jp/public/2006gl/index.html 
4 New Zealand’s greenhouse gas inventory 1990-2017 https://www.mfe.govt.nz/publications/climate-change/new-zealands-greenhouse-gas-inventory-1990-2017 
5 Ministry for the Environment- Measuring Emission: A Guide for Organisations 2019. Summary of Emission factors 
https://www.mfe.govt.nz/sites/default/files/media/Climate%20Change/2019-emission-factors-summary.pdf 
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https://www.mfe.govt.nz/publications/climate-change/new-zealands-greenhouse-gas-inventory-1990-2017
https://www.mfe.govt.nz/sites/default/files/media/Climate%20Change/2019-emission-factors-summary.pdf


Greenhouse Gas Calculations Guide using CIRIS 
 

Page: 2 of 7  

 

Stationary Energy 

Emission profile 

This inventory sector includes emissions from electricity consumed by residential, commercial buildings and facilities, 
manufacturing industries, agriculture, forestry and fisheries, as well as consumption of petrol, diesel, coal, gas, biodiesel 
and wood. This sector also includes fugitive emissions from coal, oil & natural gas mining. 
 
Reporting sources by scope 

Scope 1 emissions source Scope 2 emission source Scope 3 emission source 

Residential Buildings 

Commercial and Institutional buildings and facilities (e.g. Accommodation, education, local government)  

Manufacturing industries & construction (e.g. Metal manufacture, meat/ dairy products processing) 

Coal 

Biofuel e.g. wood/ pellets 

LPG, Natural gas 

Petrol and diesel use (e.g. generators) 

Electricity 

Grid supplied Electricity 

transmission & distribution 

losses 

Energy Industries 

All solid fuels, plus; 

Biogas combustion from landfill or wastewater 

treatment plants, for energy generation supplied to 

the grid 

Electricity 

Grid supplied Electricity 

transmission & distribution 

losses 

Agriculture, forestry and fishing activities 

Coal (e.g. boilers) 

LPG, natural gas 

Biodiesel, petrol, diesel 

Wood waste 

Electricity 

Grid supplied Electricity 

transmission & distribution 

losses 

Fugitive emissions from mining, processing, storage and transportation of coal/ Oil & Natural Gas systems 

Coal, Oil, natural gas production figures. N/A N/A 

General methodology  

Calculate emissions using data in kilowatt hours or as a measure of joules (e.g. MJ). CIRIS has inbuilt conversion factors 
to align input data and emission factors. Due to the large source of emissions and range of potential data sources, we 
recommend setting up a small database outside CIRIS, recording data sources, limitations and exclusions for reporting. 
Biogenic emissions from combustion of biofuels e.g. wood, is included in Scope 1 under the notation t CO2e (b).  

Emissions from this sector also include combustion of landfill & wastewater treatment gas produced onsite and combusted 
for energy generation. Transmission & Distribution losses from electricity use are reported in Scope 3. Fugitive emissions 
from coal mining and oil & gas production are also included in Scope 1. Agriculture/ Fishing/ Forestry stationary energy 
emissions associated with on-site processes (e.g. boilers) are included in Scope 1. This does not include stock related 
emissions, e.g. from enteric fermentation. These are reported in the AFLOU sector. 

General Assumptions  

 Use national grid emissions factor (Ministry for the Environment, 2019) for electricity consumption – GPC requirement 
(regardless of region location in NZ). 

 Emissions from petrol and diesel are usually calculated using local fuel sales data. The relevant proportions of fuel 
used for stationary energy can be calculated using a national breakdown, e.g. the EECA Energy End-use Database. 

 The LPG Association reports LPG consumption on an ‘island’ basis. Regional LPG usage of 9kg & 45kg gas bottles 
and bulk sales can be estimated on a per capita basis.  

 Reported coal and wood use data can be difficult to obtain. Where no local data is available, MBIE national 
consumption data can be allocated on a per capita basis. Depending on region this could under or over-estimate 
emissions.  

Solid fuels 
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Transportation 

Emission profile 

Emissions from On-Road sources include: petrol and diesel sold within the inventory boundary for private vehicle, 
mobile LPG road transport, buses and heavy vehicles. Jet kerosene and aviation gas used for aviation and diesel used 
for transboundary flights and sea vessels are included in this sector as Scope 3 (indirect) emissions. Off-road transport 
energy use is also a source of emissions reported in this sector. 

 
Reporting sources by scope 

Scope 1 emissions source Scope 2 emission source Scope 3 emission source 

On- road Transportation 

Petrol and diesel use  

LPG 

Biofuels 

Electricity use in electric/ hybrid 

vehicles 

Emissions from transboundary journeys occurring 

outside the city/ Transmission and distribution 

losses from grid supplied electricity 

Railways 

Diesel oil use Electricity use for electrified rail Emissions from transboundary journeys occurring 

outside the city/ Transmission and distribution 

losses from grid supplied electricity 

Waterborne Navigation 

Diesel oil fuel use e.g. 

recreational boating 

Electricity from grid-supplied 

electricity consumed in the city for 

waterborne navigation 

Diesel oil from region/ city induced ship movements 

(e.g. international shipping of export goods). 

Aviation 

Av Gas or Jet Kerosene fuel 

use e.g. scenic tours within 

the reporting boundary. 

Electricity from grid-supplied 

electricity consumed in the city for 

aviation 

Av Gas or Jet Kerosene fuel use from region/ city 

induced air movements across the boundary e.g. 

flight from Auckland to Wellington. 

Off-road transportation 

Petrol and diesel use Electricity from grid-supplied 

electricity consumed in the city for 

off-road transportation (e.g. electric 

farm vehicles) 

Emissions from transboundary journeys occurring 

outside the city/ Transmission and distribution 

losses from grid supplied electricity 

General methodology  

Calculate emissions using data in litres or vehicle kilometres travelled (VKT) or a measure of joules. We recommend 
applying a proportion of the fuel or VKT to on-road and off-road emission sources and relevant vehicle classes, e.g. using 
a national average breakdown such as the EECA Energy End-Use Database. It is important for Transportation sector 
calculations to clearly understand the reporting boundary and apply the appropriate GPC methodology for calculating and 
allocating transboundary emissions (i.e. Scope 1 vs Scope 3 emissions). 

General Assumptions 

 Total volume of fuel sold is commonly provided by district council, broken down into petrol and diesel sales. For some 
regions this data may be collected by a single council on behalf of the region.   

 Aviation & Shipping data for Jet kerosene/ Av Gas use/ marine diesel oil, can be difficult to obtain. Fuel use for these 
sources can ben be estimated using the number of flight/ship movements known to take place from within the 
boundary during the reporting period, e.g. extrapolating one month of data to represent a full year. 50% of fuel use is 
attributable to reporting region and 50% to the flight/ shipping origin or destination (out of boundary). 

 Emissions from rail transport can be estimated using the length of the rail network and average fuel consumption per 
tonne km and freight volume as provided by Kiwi Rail for the reporting year. 

 LPG transportation energy estimates are based on the national share of automotive and forklift sales provided by the 
LGP Association.  

Waste 

Emission profile 

Includes emissions from the treatment of wastewater, the disposal of solid waste and composting of organic material. 
No scope 2 emissions reported in this sector. 
Reporting sources by scope 
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Figure 3. Example Solid 

waste output figures for 

manual entry in Waste 

inventory tab. 

Figure 4. Example Wastewater treatment types and outputs (right hand 

side) for manual entry into Waste inventory tab 

Scope 1 emissions source Scope 3 emission source 

Solid Waste disposal 

Waste volumes from solid waste generated within the city and disposed in 

landfills within the city.  

Emissions from waste generated outside the city and disposed of in landfills or 

open dumps within the city. 

Emissions from solid waste generated 

in the city but disposed of in landfills 

or open dumps outside the city. 

Biological treatment of waste 

E.g. industrial composting 

Emissions from waste generated outside the city and biologically treated within 

the city. 

Emissions from solid waste generated 

in the city but treated biologically 

outside the city. 

Incineration and open burning 

Waste volumes from solid waste generated and incinerated in the city.  

Emissions from waste generated outside the city and treated within the city. 

Emissions from solid waste generated 

inside the city and incinerated outside 

of the city. 

Wastewater treatment and discharge 

Volumes of wastewater generated and treated within the city. 

Emissions from wastewater generated outside the city and treated within the 

city. 

Emissions from wastewater 

generated inside the city and treated 

outside of the city. 

General methodology  

CIRIS provides a calculation tab for solid waste and for Wastewater treatment – users will need to manually transfer final 

figures from CIRIS calculators into the relevant inventory tab and reporting tables. 

Solid waste - emissions can be estimated using two methods; First Order Decay or Methane Commitment. CIRIS has a 

basic inbuilt tool to calculate methane commitment. This method is more straight forward in terms of data collection and 

calculation; however it only estimates emissions for waste generated within the reporting year. First Order Decay requires 

50 years of solid waste data, and estimates emissions more accurately, including for closed landfills. Both methods require 

landfill gas volumes and destruction efficiency information, if LFG collection is present. Figures from solid waste 

calculator> Step 3 calculation table for manual input into waste inventory tab, shown in figure 3 below. 

 

 

Waste water treatment - CIRIS has a basic inbuilt tool to 

calculate wastewater emissions. This calculation requires 

volume of waste water (daily/ annually) and the total 

population feeding the treatment plant. In addition, 

Biochemical oxygen demand (BOD) g/person/day figure is 

required. CIRIS requires users to aggregate data into select 

basic treatment system types e.g. aerobic or anaerobic 

treatment, and septic tank systems.  

 

General Assumptions 

 CH4 & N2O from landfill gas and wastewater treatment gas combustion are recorded under Stationary Energy.  

 CIRIS wastewater calculator does not calculate indirect N2O emissions.  
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IPPU- Industrial Processes and Product Use 

Emission profile 

IPPU sector covers emissions associated with the consumption of GHGs for refrigerants, foam blowing, fire 
extinguishers, aerosols, metered dose inhalers and Sulphur Hexafluoride (SF6) for electrical insulation and equipment 
production. Emissions from industrial processes are also reported in this sector. No Scope 2 or 3 emissions reported in 
this sector. 

 
Reporting sources by scope 

Scope 1 emissions source 

Industrial Processes 

Emissions from Industrial processes occurring in the city boundary. 

Industrial processes e.g. cement manufacturing, aluminium smelter, steel production. 

Product Use 

Emissions from product use occurring within the boundary  

This includes sources such as refrigerants and air conditioning, foam blowing agents, fire extinguishers, aerosols, 

electrical equipment (SF6). 

General methodology 

Often industrial processes and product use information is commercially sensitive and difficult to obtain. A top down 

approach can be employed using a per capita estimate of emissions, based on the most recent National GHG inventory. 

This calculation can be supplemented with a regional survey to sense check what industries are present within the region. 

Note: The CIRIS tool has built in F-Gases figures to calculate global warming potentials (GWP) for IPPU related emission 

sources, however these do not appear to pull through into the total columns, we recommend calculating emissions outside 

of CIRS and enter final emissions figures in the total t CO2e column. Row 1of IPPU inventory tab section IV.1 is not 

formatted correctly, recommend input data from row 2 onwards. 

General Assumptions 

 
 Industrial product and process use emissions can be calculated on a per capita basis using National GHG inventory 

figures (MfE, 2019).  

 Emissions from industrial consumption of coal, LPG, biofuels and electricity are estimated within the respective 

emission categories in Stationary Energy inventory tab of CIRIS. 

 Confidential emissions should be reported in CIRIS using the ‘C’ notation. NB: using the notation in the coloured line 

(A) of each sub-sector will stop the emissions from being reported in Results. If, however the figure is in a calculation 

row (B), it will calculate through to the Results analysis and Results overview tabs. 

 Emissions for refrigerants, fire 

extinguishers, foam blowing, aerosols and metered dose inhalers, as well as SF6 in electrical equipment are estimated 

based on New Zealand average per capita emissions, using the national GHG inventory, CRIF reporting tables (table 

2 (II)) (MfE, 2019). 

 

  

A 
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AFLOU- Agriculture, Forestry and Other Landuse 

Emission profile 

The AFLOU sector emission sources include; emissions from livestock, crops and fertiliser use as well as carbon 
sequestered from exotic forest plantations and other native forest cover. Emissions from harvested trees are also 
included in this sector. Include emissions from harvesting and sequestration for net calculations and exclude these 
emissions for a gross calculation (all other emissions from livestock and aggregated sources are included in both net 
and gross calculations).  
Reporting sources by scope 

Scope 1 emissions source 

Livestock 

Stock numbers of all relevant stock populations in the reporting boundary. 

Land 

Total volume of harvested forests. 

Total hectares (ha) of planted exotic and native forests within the boundary. 

Aggregate emissions 

Tonnes of fertiliser used within the boundary, this includes; urea, diammonium phosphate, ammonium sulphate and other 

nitrogen fertilisers. 

Total tonnes of harvested crops within the region. 

Total hectare of organic soils  

General methodology  

Livestock- Estimate emissions from CH4 and N2O, using stock numbers and applying emission factors from National 
GHG Inventory report. Main animal classes include; Dairy, Beef Cattle, Sheep, Goats, Horses, Deer and Pigs. IPCC 
worksheets 3A1 and 3A2 can be used to calculate emissions6. 
Land- Harvest emissions can be estimated by using the known volume of harvested exotic forest within the boundary in 
the reporting year. To calculate sequestration from exotic forests, use the MPI New Zealand Exotic Forestry Description 
database to find total area of exotic forest across each age class. Use IPCC worksheet 3B1a or standard carbon stock 
figures published by the New Zealand Government for exotic & native forestry7. 
Aggregate Sources- Users are recommended to use the IPCC 2006 workbook to calculate landuse change emissions 
and aggregate sources8. CIRIS does not have a landuse change calculation built in, see IPCC worksheets 3B1a – 3B6b 
for detailed methodology on landuse change and 3C2 to 3C7 to calculate emission from sources such as fertiliser use. 

General Assumptions 

 Agricultural production data can be used to source livestock and crop numbers, this is published by Statistics New 

Zealand for each region and district.  

 Fertiliser application tonnage and volume of crops grown in region is calculated based on territorial authority boundary. 

Use most recent published by Statistics NZ.  

 Carbon stored in exotic forests is based on data provided in the National Exotic Forest Description published by MPI. 

Forest area by age class and territorial authority can be sourced from NEFD 2017 online table 12.  

 Maturing native forests (i.e. Manuka and Kanuka), as well as grassland with woody biomass have been included as 

native forests. Data for native forests is based on Landcover Database (LCBD) volume 4.19.  

 Carbon sequestration for exotic forests include above ground, below ground, dead wood and litter. Where appropriate 

it can be assumed that all carbon stored in tree biomass becomes an emission in the year of the tree harvest. Harvest 

data can be calculated using the total harvest volume for the reporting region using most recent Agricultural Production 

Statistics from Statistics NZ.  

 Carbon sequestration rates for exotic forest are based on yield tables provided by MfE, assuming a 50/50 split 

between pre-1990 and post 1989 forests Sequestration.  

 

 

 

 

                                                      
6 IPCC 2006, Volume 4 Agriculture, Forestry and Other Landuse. https://www.ipcc-nggip.iges.or.jp/public/2006gl/vol4.html  
7 Climate change (Forestry Sector) Regulations 2008. Schedule 4-6 Carbon stock tables 

http://www.legislation.govt.nz/regulation/public/2008/0355/latest/DLM1633721.html 
8 No Landuse change emissions have been estimated for Southland in 2018, due to lack of relevant land-use data 
9 Landcover database v (4.1). https://lris.scinfo.org.nz/layer/48423-lcdb-v41-land-cover-database-version-41-mainland-new-zealand/ 

https://www.ipcc-nggip.iges.or.jp/public/2006gl/vol4.html
http://www.legislation.govt.nz/regulation/public/2008/0355/latest/DLM1633721.html
https://lris.scinfo.org.nz/layer/48423-lcdb-v41-land-cover-database-version-41-mainland-new-zealand/
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Note on Harvesting Emissions from Great South 

 
Thinkstep anz was engaged to recalculate the harvesting emissions and have suggested method b) as an additional 
method. Harvesting emissions can be either calculated through method a) single-release (main) method as detailed by 
Aecom on page 6 above or b) delayed-release (additional) method.  
 
For method b (delayed-release) emissions and removals arising over the life of a product during the 100-year 
assessment period are delayed and calculated to represent the weighted average time the emissions are in the 
atmosphere during the 100-year assessment period (PAS2050:2011, 6.4.9.3.2 (British Standards Institution, 2011)).  
Please note that the delayed-release method can only be used in addition to the single-release method. Both outcomes 
(single and delayed-release) need to be recorded in parallel. To calculate the average lifetime method a) single-release 
needs to be calculated first as detailed on page 6.  
 
Method b) calculation: FW = (i* (100 – 15.92)/100)  
 
i = method a) emissions in reporting year  
 
More information for method b) can be found in Recalculated Harvest Wood Products Economic Breakdown report and 
thinkstep II, 2019. Southland Regional Carbon Footprint 2018, Wellington. 
 
 

 


