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TO THE INTENDED USERS

VERIFIERS' RESPONSIBILITIES

 RESPONSIBLE PARTY'S RESPONSIBILITIES

Organisation subject to audit:

Audit Criteria:

Responsible Party: 

Intended users:

Registered address:

Inventory period:

Inventory report:

University of Otago 

ISO 14064-1:2018
ISO 14064-3:2019
Greenhouse Gas Protocol: A Corporate Accounting and Reporting Standard (2004)

University of Otago 

University of Otago staff 

364 Leith Walk, Dunedin North, Dunedin, 9016, New Zealand

01/01/2021 to 31/12/2021

University of Otago 2021 GHG Emission Report - as at 7 Sept 2022.pdf

We have reviewed the greenhouse gas emissions inventory report (“the inventory report”) for the above named Responsible
Party for the stated inventory period. 

The Management of the Responsible Party is responsible for the preparation of the GHG statement in accordance with ISO
14064-1:2018. This responsibility includes the design, implementation and maintenance of internal controls relevant to the
preparation of a GHG statement that is free from material misstatement.

Our responsibility as verifiers is to express a verification opinion to the agreed level of assurance on the GHG statement, based
on the evidence we have obtained and in accordance with the audit criteria. We conducted our verification engagement as agreed
in the audit letter, which define the scope, objectives, criteria and level of assurance of the verification. 

 
The International Standard ISO14064-3:2019 requires that we comply with ethical requirements and plan and perform the
verification to obtain the agreed level of assurance that the GHG emissions, removals and storage in the GHG statement are free
from material misstatement.

 
Reasonable assurance is a high level of assurance, but is not a guarantee that an audit carried out in accordance with the ISO
14064-3:2019 Standards will always detect a material misstatement when it exists. Misstatements are differences or omissions
of amounts or disclosures, and can arise from fraud or error. Misstatements are considered material if , individually or in the 
 aggregate, they could reasonably be expected to influence the decisions of readers, taken on the basis of the information we
audited.

 
GHG quantification is subject to inherent uncertainty because of incomplete scientific knowledge used to determine emissions
factors and the values needed to combine emissions of different gases.

INDEPENDENT AUDIT OPINION
Toitū Vertification

U N I V E R S I T Y  O F  O T A G O

 VERIFICATION

VERIFICATION STRATEGY

BASIS OF VERIFICATION OPINION

VERIFICATION LEVEL OF ASSURANCE

QUALIFICATIONS TO VERIFICATION OPINION

Category 1 
Category 2 
Category 3 All emission 
sources other than those in
Limited

Category 3 Student 
Commuting, Student Air travel

Category 4 All emission 
sources other than those in 
Limited

Category 4 Working from 
Home

Category 5 
Category 6 
Total inventory

tCO2e
4,158.00
7,643.00

3,447.90

9,284.10

6,932.58

72.42
0.00
0.00

31,538.00

Limited

Limited

Reasonable 

Level of Assurance
Reasonable 
Reasonable 

 

Reasonable 

The following qualifications have been raised in relation to the verification opinion: No site visits could be
undertaken to confirm activities. A site visit will be performed at next verification. 

Our verification strategy used a combined data and controls testing approach. Evidence-gathering procedures
included but were not limited to:
— activities to inspect the completeness of the inventory;
— interviews of site personnel to confirm operational behaviour and standard operating procedures;
— reperforming calculations for staff and employee commuting, WFH and purchased goods: food;
— sampling of power and fuel records to confirm accuracy of source data into calculations;
— verification of emissions factors;
— reconciliation of business air travel and accommodation
The data examined during the verification were historical in nature.

Our responsibility is to express an assurance opinion on the GHG statement based on the evidence we have
obtained. We conducted our assurance engagement as agreed in the Contract which defines the scope, objectives,
criteria and level of  assurance of the verification.

 
We believe that the audit evidence we have obtained is sufficient and appropriate to provide a basis for our opinion.

We have undertaken a verification engagement relating to the Greenhouse Gas Emissions Inventory Report
(the‘Inventory Report’)/Emissions Inventory and Management Report of the organisation listed at the top of this
statement and described in the emissions inventory report for the period stated above. 

 
The Inventory Report provides information about the greenhouse gas emissions of the organisation for the defined 
 measurement period and is based on historical information. This information is stated in accordance with the
requirements of International Standard ISO14064-1 Greenhouse gases–Part 1: Specification with guidance at the
organisation level for quantification and reporting of greenhouse gas emissions and removals (ISO 14064-1:2018).
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OTHER INFORMATION 

VERIFICATION CONCLUSION 

Name: 

Position: 

Signature: 

Date verification audit: 

Date opinion expressed: 

11-13 July 2022

28 July 2022

Natalie Clee

Verifier, Toitū Envirocare /
Deilen Deri Consultancy Limited

Date: 

Name: 

Position:

Signature: 

07 September 2022

Sonia Groes-Petrie

Certifier, Toitū Envirocare

EMISSIONS - REASONABLE ASSURANCE We have obtained all the information and explanations we have required. In our
opinion, the emissions, removals and storage defined in the inventory report, in all material respects: 
• comply with ISO 14064-1:2018 ; and
• provide a true and fair view of the emissions inventory of the Responsible Party for the stated inventory period.

 
EMISSIONS - LIMITED ASSURANCE Based on the procedures we have performed and the evidence we have obtained, nothing
has come to our attention that causes us to believe that the emissions, removals and storage defined in the inventory report:
• do not comply with ISO 14064-1:2018 ; and
• do not provide a true and fair view of the emissions inventory of the Responsible Party for the stated inventory period.

The responsible party is responsible for the provision of Other Information. The Other Information may include emissions  
 management and reduction plan and purchase of carbon credits, but does not include the information we verified,and our
auditor’s opinion thereon.

 
Our opinion on the information we verified does not cover the Other Information and we do not express any form of audit 
 opinion or assurance conclusion thereon. Our responsibility is to read and review the Other Information and consider it in
terms of the ISO14064-1:2018 and ISO14064-3:2019. In doing so, we consider whether the Other Information is materially
inconsistent with the information we verified or our knowledge obtained during the verification. 

Verified by: Authorised by:

RESPONSIBLE PARTY’S GREENHOUSE GAS ASSERTION (CERTIFICATION CLAIM)

University of Otago has measured its greenhouse gas emissions in accordance with ISO 14064-1:2018 and the Greenhouse
Gas Protocol: A Corporate Accounting and Reporting Standard (2004) in respect of the operational emissions of its
organisation.



Toitū te marae a
Tāne-Mahuta,

Toitū te marae a
Tangaroa, Toitū te

tangata
If the land is well and the sea is well,

the people will thrive.
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Category 4



Glossary
CH4 Methane 
CO2 Carbon dioxide 
DEFRA Department for Environment, Food, and Rural
Affairs in the UK. 
Emission Factor A factor applied to an input quantity
such as kilograms to calculate the quantity of
greenhouse gas emissions resulting from consumption
of that quantity. 
GHG Greenhouse gas 
HCFCs Hydro chlorofluorocarbons - a type of refrigerant. 
HFCs Hydrofluorocarbons - a type of refrigerant 
MfE Ministry for the Environment in New Zealand.
MTHW Medium temperature hot water 
N2O Nitrous Oxide 
NA Not Available. For example, when emission factors
are not available for all Greenhouse Gases. 
PCard Purchase Card – a University-issued credit card 
tCO2-e Emissions of greenhouse gases expressed in the
number of tonnes of Carbon Dioxide that would have the
same global warming impact
WFH Working from Home
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Snap-shot Report on GHG Emissions Inventory
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2021: Working to consolidate recent gains and
preparing for an end to the pandemic’s travel
restrictions

The arrival of not one but two new strains of COVID-19 on our shores in
2021 kept us all on our toes and restricted travel to a similar extent to
2020. 

While total emissions in 2021 of 31,538 tonnes of carbon dioxide
equivalent (tCO2-e) were 34% below our 2019 base year, this was a small
increase (2.7%) on 2020. This increase was driven by the increase of LPG
for building heat. Addressing our use of fossil gas will be a focus for us
now that we successfully eliminated the use of coal from our Dunedin
Campus through works over the summer of 2021/22.

Over 2021 we put in place structures to support emissions reductions
through to 2030 and beyond. This included setting emissions targets for
every source, which have been approved by our Senior Leadership Team
and University Council. For more information on our targets and how we
will go about achieving them, please refer to our “Net Carbon Zero:
Journey to 2030” document. 

We have also been working closely with the Carbon Neutral Government
Programme and aim to comply with all reporting requirements of this
programme. As such, in 2022 we developed a methodology to measure
emissiosn from staff working from home (category 4) and have included
estimates for 2019-2021. 2019 2020 2021

50,000 

40,000 

30,000 

20,000 

10,000 

0 

University of Otago GHG Emissions (tCO2-e)

The only other change in scope or approach relates to Purchased
Food, where the availability of ingredient-level purchase data has
unlocked our ability to use a more precise measurement approach.
Our focus areas for improving the accuracy and completeness of
our GHG reporting for next year include freight, medical gases and
student air travel.

https://www.otago.ac.nz/sustainability/otago839235.pdf
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Snap-shot Report on GHG Emissions Inventory

11 | G H G  E M I S S I O N S  I N V E N T O R Y  2 0 2 1 U N I V E R S I T Y  O F  O T A G O

ISO Category Activity Group Activity Input Unit Activity data
2021 Emissions

tCO2-e
2020 Emissions

tCO2-e
2019 Emissions

tCO2-e (Base-year)

 
Change compared to

base year 2019
 (%, +ve or -ve)

 

Annual change
from 2020-2021 
 (%, +ve or -ve)

1 Biomass Biomass - Wood chips and pellets - boilers kWh & t 3,893,005 65.07 64.11 68.68 -5.25% 1.49%

1 Stationary combustion - coal Coal boilers Kg 349,000 701.49 1383.74 1558.59 -54.99% -49.30%

1 Stationary combustion - other     Diesel boilers Litres 35,138 93.82 58.19 78.25 19.90% 61.23%

1 Stationary combustion - natural gas and LPG LPG- bottled and reticulated Kg & kWh 12,731,827 2971.2 1116.4 1275.6 132.93% 166.13%

1 Transport fuels  - vehicle fleet Mobile combustion- petrol and diesel Litres 64,878 167.89 148.21 194.85 -13.83% 13.28%

1 Transport fuels  - other (eg . shipping fuel) Mobile combustion- Marine NZ$ 48,207 16.50 8.36 18.00 -8.33% 97.37%

1 Transport fuels  - vehicle fleet Mobile combustion- PCard purchases NZ$ 95,797 32.90 20.10 33.20 -0.90% 63.68%

1 Refrigerants, medical and other gases Fugitive Emissions- refrigerants Kg 51 109.00 109.00 106.00 2.83% 0.00%

 Total Category 1  4,158   2,908   3,332 

2 Electricity use Electricity kWh 51,769,270 6212.31 6447.53 4971.28 24.96% -3.65%

2 Category 2 - other Steam and MTHW - Coal kWh 2,456,410 786.54 1225.77 6176.28 -87.27% -35.83%

2 Category 2 - other Steam and MTHW - Biomass kWh 29,713,741  449.57 416.99 273.32 64.48% 7.81%

2 Category 2 - other Steam and MTHW – Natural Gas – Wellington Campus kWh 999,444  194.89 180.66 299.64 -34.96% -0.36%

 Total Category 2  7,643   8,286  11,721 

3 Air Travel Business Travel- Air Km & NZ$ 6,470,637 1954.60 1699.31 11981.89 -83.69% 15.02%

3 Business travel other (eg. taxi, hotel) Business Travel- Accommodation Nights & NZ$ 1,338,081 107.47 115.08 338.90 -68.29% -6.61%

3 Business travel other (eg. taxi, hotel) Business Travel- Taxis NZ$ 374,306 26.20 36.41 64.06 -59.10% -28.04%

3 Business travel other (eg. taxi, hotel) Business Travel - Private Mileage Km 360,899 95.64 63.03 136.41 -29.89% 51.73%

3 Category 3 - other Employee Commuting- Private vehicles Km 5,037,946 1251.28 1320.27 1746.90 -28.37% -5.23%

3 Category 3 - other Employee Commuting- Public transport Km 573,533 85.63 76.41 84.42 1.43% 12.07%

3 Category 3 - other Student Commuting- Private vehicles Km 3,360,334  878.38 755.12 956.91 -8.21% 16.32%

3 Category 3 - other Student Commuting- Public transport Km 1,121,973 165.48  147.31 186.51 -11.28% 12.33%

3 Air Travel Student Travel - Air Km 35,855,564 8167.82 7963.09 9552.60 -14.50  2.57%

 Total Category 3 12,732  12,176   25,049 
4 Electricity use (including line losses) Transmission & Distribution Losses – Electricity kWh 51,769,270 569.46 591.02 537.80 5.89% -3.65%

4 Stationary combustion - coal Steam and MTHW losses – Coal and Biomass (Coal) kWh 2,456,410 39.33 61.29 308.81 -87.26% -35.83%

4 Stationary combustion - other (eg. diesel)         Steam and MTHW losses – Coal and Biomass (Biomass) kWh 29,713,741  22.48 20.85 13.67 64.44% 7.81%

4 Stationary combustion - natural gas and LPG Steam and MTHW  losses - Natural Gas kWh 999,444  11.99 12.04 18.44 -34.96% -0.39%

4 Category 4 - other Purchased Goods and Services - Water m3 455,941  14.13 10.48 8.41 68.06% 34.87%

4 Category 4 - other Purchased Goods and Services - Food Kg 1,042,609 4969.05 4503.80 4575.20 8.61% 10.33%

4 Waste (emissions from all waste sources) Waste from Operations - Waste to landfill Kg 1,669,000 1079.84 1892.63 2232.90 -51.64% -42.94%

4 Waste (emissions from all waste sources) Waste from Operations - Recycling and other Kg 366,067 7.16 6.30 6.76 5.92% 13.65%

4 Waste (emissions from all waste sources) Waste from Operations- wastewater treatment m3 455,941  218.85 154.52 120.15 82.15% 41.63%

4 Working from home Working from home emissions Days 162,377 72.42 88.80 20.37 255.52% -18.45%

 Total Category 4  7,005   7,342  7,843 

 Out of Scope Emissions 12,406 11,318 7,876

 Total In-Scope Emissions  31,538   30,712  47,944 



Snap-shot Report on GHG Emissions Inventory - Out of Scope Emissions 
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ISO
Category

Activity Group Activity Activity data 2021 Emissions tCO2-e 2020 Emissions tCO2-e 2019 Emissions
tCO2-e (Base-year)

 
Change compared to

base year 2019
 (%, +ve or -ve)

 

Annual change from
2020-2021  (%, +ve

or -ve)

Biogenic
Emissions

Stationary Combustion
Biomass - Wood chips and

pellets - boilers 
3,893,005 1,376 1,299 1,385 -0.65% 5.93%

Biogenic
Emissions

Steam & MTHW Biomass 29,713,741 10,505 9,543 6,182 69.93% 10.08%

Biogenic
Emissions

Losses in Steam & MTHW Biomass 10,505 525 477 309 69.90% 10.06%

 Total out of scope emissions   12,406 11,318 7,876   



2021 Rank
Change in rank from

2019
Change in rank from 

 2020
Emission Source Category Emissions (tCO2-e) % of Inventory

1 +1 (-) Student Travel Air Travel - All Categories 8167.82 27.47%
2 +2 (-) Electricity Electricity 6212.31 19.70%
3 +2 (-) Purchased Goods and Services  Food 4969.05 16.11%
4 +5 +5 Stationary Combustion LPG 2971.16 9.63%
5 -5 (-) Business Travel Air Travel - All Categories 1954.60 6.34%
6 +2 +1 Employee Commuting Private Vehicles 1251.28 4.06%
7 -1 -3 Waste from operations Waste to Landfill 1079.84 3.50%
8 (-) +2 Student Commuting Private Vehicles 878.38 2.85%
9 -7 -1 Steam and MTHW Coal 786.54 2.55%

10 -3 -4 Stationary Combustion Coal 701.49 2.27%
11 +1 (-) Transmission and distribution losses Electricity 569.46 1.81%
12 +2 (-) Steam and MTHW Biomass 449.57 1.46%
13 +8 +2 Waste from operations Wastewater Treatment 218.85 0.71%
14 -1 -1 Steam and MTHW Natural Gas 194.89 0.63%
15 +4 -1 Mobile Combustion Petrol and Diesel 167.89 0.54%
16 +1 (-) Student Commuting Public Transport 165.48  0.54%
17 +3 +1 Fugitive Emissions Refrigerants  109.00 0.35%
18 -5 +1 Business Travel Accommodation 107.47 0.35%
19 -1 +1 Business Travel Private Mileage 95.64 0.31%
20 +2 +3 Stationary Combustion Diesel Boilers 93.82 0.30%
21 +3 -2 Employee Commuting Public Transport 85.63 0.28%
22 (-) -3 Working from Home Working from Home 72.42 0.23%
23 (-) -2 Stationary Combustion Biomass 65.07 0.21%
24 -10 -2 Steam and MTHW losses Steam and MTHW losses - Coal 39.33 0.13%
25 +2 (-) Mobile Combustion PCard Purchases 32.90 0.11%
26 -5 -1 Business Travel Taxis 26.20 0.08%
27 -4 -2 Steam and MTHW Losses Steam and MTHW losses - Biomass 22.48 0.07%
28 -2 -2 Mobile Combustion Marine 16.50 0.05%
29 -1 -1 Purchased Goods and Services Water 14.13 0.05%
30 -3 -1 Steam and MTHW losses Steam and MTHW losses - Natural Gas 11.99 0.04%
31 -2 -2 Waste from Operations Recycling and other 7.16 0.02%

University of Otago GHG Emissions Inventory 2021 in Rank Order 
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Scope Proportion of Inventory 2019 (rebaselined figures) Proportion of Total Inventory 2020 Proportion of Total Inventory 2021
Scope 1 6.95% 9.47% 13.18%
Scope 2 24.45% 26.98% 24.23%
Scope 3 68.60% 63.55% 62.58%
Total 100.00% 100.00% 100.00%

Refrigerant Type Emission Factor Total Charge (kg) Liability (tCO2-e)
R22 HCFC 1,810 159.6 289
R410a HFC 2,088 793.2 1,656
R407c HFC 1,774 253.0 449
R134a HFC 1,430 107.2 153
R404a HFC 3,922 129.0 506
Total Liability 3,053

2019 2020 2021
Key Performance Indicator (KPI) Quantity t CO2-e per KPI Quantity t CO2-e per KPI Quantity t CO2-e per KPI
Floor Area (metres squared) 476,100 0.10 478,891 0.06 484,491 0.07
EFTS (Equivalent Full Time Student) 18,915 2.53 18,722 1.64 19,603 1.61
FTE (Full Time Equivalent Staff)* 3,996 12.00 4,154 7.39 4,044 7.80
Person (combined EFTS and FTE)* 22,911 2.09 22,876 1.34 23,647 1.33

Emissions by Scope
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Emissions Liabilities as at 2021

Emissions Key Performance Indicators

*From the University of Otago Annual Report (2021)

† The University's GHG emissions reports for 2019 and 2020 used the three scopes as defined in the GHG Protocol. From 2021 onwards, our primary classification will be the categories set out in ISO 14064-1 2018 (as per previous
tables and graphics). However, as many are still familiar with GHG Protocol scopes, we will continue to provide this table to support comprehension and year-on-year comparisons. For the University, Scope 3 correlates to
Categories 3 and 4.

†

https://www.otago.ac.nz/sustainability/net-carbon-zero/otago838017.pdf
https://www.otago.ac.nz/sustainability/net-carbon-zero/otago838017.pdf


2021 GHG Emissions Inventory
& Reporting Manual
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Introduction
This report is the third comprehensive annual greenhouse gas
(GHG) emissions inventory report for the University of Otago,
building from the foundation of the 2019 GHG inventory. The
inventory is a complete and accurate quantification of the amount
of GHG emissions that can be directly attributed to the
organisation’s operations within the declared boundary and scope
for the calendar year of 2021.

The inventory has been prepared in accordance with the
requirements of the Greenhouse Gas Protocol: A Corporate
Accounting and Reporting Standard (2004) and ISO 14064-1:2018
Specification with Guidance at the Organization Level for
Quantification and Reporting of Greenhouse Gas Emissions and
Removals. We have engaged with suitably qualified external
reviewers to verify the 2021 inventory, and by extension, 2019 and
2020 data presented in this report. 

Where the scope has been expanded or methodology amended
from the 2020 GHG inventory, this is noted in the text.

1
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Statement of Intent2
This inventory forms part of the University of Otago’s
commitment to reducing the adverse impacts of climate
change in line with The Paris Agreement (2015) and United
Nations Framework Convention on Climate Change (UNFCCC).
This is evident in the target to reach net zero GHG emissions by
2030, with related emissions reduction targets by category to
be realised through the Net Carbon Zero Programme in a
manner befitting a research-led university with an international
reputation for excellence. 

This inventory is part of establishing an accurate and
comprehensive baseline on which to plan action through to
2030 and beyond, and measuring progress year on year. It is
anticipated that the inventory will be used by University staff to
inform their decision making, students as a data source as part
of their learning and other organisations  to make comparisons
to their own emissions. The report will therefore be made
publicly available on the University’s website on the following
page: https://www.otago.ac.nz/sustainability/net-carbon-zero/. 

Audit of GHG Inventory3
In 2022, we engaged Toitū Envirocare to audit and provide
independent assurance for our 2021 Greenhouse Gas Inventory
in accordance with ISO 14064-1:2018 and the Greenhouse Gas
Protocol: A Corporate Accounting and Reporting Standard
(2004). 

This is also part of the University taking steps to ensure its
reporting  aligns with the requirements of the Carbon Neutral
Government Programme.

Organisation description
As New Zealand's first university, founded in 1869, the University of Otago has earned an
international reputation for quality research and teaching. The University of Otago is governed
by the University Council. This Council is led by the Chancellor. The operation of the University
is led by the Vice Chancellor and structured in divisions that sit across several locations. The
organisation diagram below describes these divisions (Figure 1).

4

The responsibilities in these divisions have effect across the geographical locations of the
University. We provide education to around 20,000 students. Based on national data, we have
the best performance indicators of any university in New Zealand for successful completion of
courses and qualifications, student progression to higher level study, and students retained in
study. 

Achieving high approval ratings in employer surveys, Otago graduates are sought after and
appreciated, with many occupying influential positions in industry, government and within their
communities across the world. Our academics hold more national teaching awards and
produce more highly cited papers per capita than any other university in the country. There are
currently around 4,200 full-time equivalent staff.
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Organisational Boundaries 5
The University of Otago has applied an operational control
approach to compiling a GHG inventory. This allows the
focus to be on those emission sources over which it has
control and can therefore implement management actions
consistent with strategic objectives. University of Otago
operates across several New Zealand Campuses: Dunedin,
Invercargill, Christchurch, Wellington and two separate
Auckland campuses. The Dunedin campus is by far the
largest. Christchurch and Wellington campuses traditionally
share sites and facilities with District Health Boards. 

5.1 Changes to organisational boundaries 

There have been no changes to organisational boundaries
from the 2020 report.

Organisational business units
excluded from inventory

6

Activity undertaken by the affiliated residential
colleges that are not owned or operated by the
University:

Knox College
St Margaret’s College
Salmond College

Activity undertaken by contractors or consultants to
the University unless the University has agreed to pay
for an activity directly. For example, where the
University has agreed to pay for a contractor’s flight. 

The following are specifically excluded from the 2021
report:

U N I V E R S I T Y  O F  O T A G O



GHG Emission Source

Category 1 Category 2 Category 3 Category 4

Stationary Combustion - Biofuel Electricity Business Travel - Air Electricity transmission & distribution
losses

Stationary Combustion - Coal Steam and MTHW - Coal & Biomass Accomodation Steam and MTHW - Losses from Steam and
MTHW - Coal & Biomass

Stationary Combustion - Diesel Steam and MTHW - Natural Gas
Wellington Business Travel - Taxi Steam and MTHW - Losses from Steam and

MTHW - Natural Gas

Stationary Combustion - LPG Business Travel - Reimbursements (Private
Mileage) Purchased goods & services - Water

Mobile Combustion - Petrol &
Diesel Employee Commuting - Private Vehicles Purchased goods & services - Food [new

method]

Mobile Combustion - Marine Employee Commuting - Public Transport Waste from Operations - Waste to Landfill

Mobile Combustion - PCard
Purchases Student Commuting - Private Vehicles Waste from Operations - Recycling & other

Fugitive Emissions -
Refridgerants Student Commuting - Public Transport Waste from Operations - Wastewater

Treatment

Student Travel - Air Working from Home

GHG emission source inclusions7

Category 1: Direct GHG emissions from sources
that are owned or controlled by the University of
Otago. 
Category 2: Indirect GHG emissions such as
electricity, heat and steam consumed by the
University of Otago. 
Category 3: Other Indirect GHG emissions such as
transportation. 
Category 4: Indirect emissions from products the
University of Otago uses

The GHG emissions categories included in this
inventory were identified with reference to the
methodology in the GHG Protocol and ISO14064-
1:2018 standards. As adapted from the GHG Protocol,
these emissions were classified under the following
categories: 

Categories 5 and 6 have not been included in this
inventory. The emissions sources in Table 1 have
been included in the 2021 GHG emissions inventory
and in subsequent sections of this report you can find
full details of calculation method, uncertainties and
disclosures, and recommendations to improve
reporting.
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Table 1 Greenhouse Gas Emissions Source Inclusions
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GHG emission source Category Reason for exclusion

Fugitive Emissions - Medical/Lab gasses Category 1 The systems to collect this data are not yet in place. While it was identified that the Medical and Dental schools use some N20, no
centralised record of consumption is yet available.

Mobile Combustion - Freight Category 1
While we capture emissions from our own vehicles, some of which are used for freight, and our emissions factors for purchased food
include freight, we do not have systems in place to collect data on mobile combustion emissions from other parts of our supply chain.
We will work with our suppliers to ensure we can capture material Category 3 emissions related to freight in the future.

Business Travel – Rental Cars Category 3
As per 2019 and 2020 inventory, there is a high probability calculating emissions from rental car mileage (using emissions factors
from MfE Guidelines) would represent double reporting as the fuel purchased while using those vehicles would have been recorded
within the Mobile Combustion for Category 1. For this reason, emissions due to use of rental vehicles is not reported upon.

Business Travel – Public Transport Category 3
Data was available in relation to expenditure on public transport purchased through Purchase Card (PCard) and Accounts Payable. No
mileage data was available. No suitable category was found in the Carnegie-Mellon Cost input tool. Therefore, Business travel in public
transport has not been reported upon for 2019, 2020 and 2021.

Purchased Goods and Services - Paper Category 4 As per 2019 and 2020, records from suppliers demonstrate that almost all the products purchased were certified carbon neutral
(>99%). Therefore, the residual emissions due to purchase of paper are deemed de minimus and are not reported on.

Construction Category 4
The University of Otago has an extensive campus development programme. While we are working with architects and the New Zealand
Green Building Council to establish an efficient and effective way to account for emission resulting from building activity, we do not
yet have a solution. Therefore, we have excluded emissions due to construction from the scope of this inventory.

GHG emission source exclusions 8
The following GHG emission sources have been excluded from this report for the reasons described below.
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Category 1
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Biomass Wood
Fuel

2019 2020 2021

Total Emissions
(tCO2-e)

Total Emissions
(tCO2-e)

Total Emissions
(tCO2-e)

tCO2 (out of scope)
CH4
(tCO2-e)

N2O
(tCO2-e)

Input Units (Wood
Chip) (kWh)

3,916,667 3,672,766 3,892,920

Emission factor
(Wood Chip)
kg/kWh

0.01563 0.01545 0.1513 0.35357 NA NA

Emissions (Wood
Chip)

61.22 56.74 58.90 1362.52 NA NA

Input Units (Wood
Pellets) (Tonnes)

102 101 85

Emission factor
(Wood Pellets) kg/t

73.14 72.3 72.6 0.34941 NA NA

Emissioms (Wood
Pellets)

7.46 7.30 6.17 0.030 NA NA

Total Emissions 68.68 64.04 65.07 1,376.45 NA NA

Stationary Combustion - Biomass
(Wood Fuel) 

5.25% from 2019

09
9.1.1 Category summary and calculation method:
This category captures the wood chips and wood pellets the University
combusts in its own boilers across its campuses.

The total mass of biomass was gathered from an annual report prepared
by the University’s Energy team summarising all invoices from suppliers.
Emission factors from DEFRA were used.

It should be noted that carbon dioxide emitted from the combustion of
wood fuel is biogenic and treated as carbon neutral and out of scope.
However, the combustion of biofuels generates anthropogenic methane
and nitrous oxide. DEFRA emission factors only provide the total tCO2e,
but not a breakdown of the other GHGs. Therefore, only the total
emissions (tCO2-e) has been reported in the inventory.

We expect this category to increasing slightly with the last coal-fired
boilers in Dunedin being converted or decommissioned in late
2021/early 2022 and one last boiler in Invercargill targetted for
conversion/replacement at the end of 2022, noting that this results in a
net reduction in emissions through the elimination of coal.

9.1.2 Uncertainty and disclosures:
As this total is based on invoices that are checked through the financial
approval processes, there is a high level of confidence in this data. 
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* All 2019 figures in these tables are rebaselined as per the 2020 report, i.e. including all campuses, unless otherwise stated

9.1.3 Recommendations to improve reporting
To include biomass in an automated invoicing system that provides a
periodic emission report throughout the year from all suppliers. 

Develop a method to calculate the constituent greenhouse gases as a
result of biomass.
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Coal 2019 2020 2021

Total Emissions
(tCO2-e)

Total Emissions
(tCO2-e)

Total Emissions
(tCO2-e)

tCO2
CH4
(tCO2-e)

N2O
(tCO2-e)

Input Units (kg) 775,420 688,430 349,000

Emission Factor 2.01 2.01 2.01 1.99 0.00514 0.0092

Total Emissions 1558.59 1383.74 701.49 694.51 1.79 3.21

Stationary Combustion - Coal10
9.1.1 Category summary and calculation method:
This category captures the coal the University uses in its own
boilers across its campuses. In 2019, these included boilers at a
residential college, a research facility and the Invercargill College of
Education campus. The University is working to eliminate the use of
coal through conversion of boilers to biomass, electrification of
heating (heat pumps) or, in the case of the research facility,
decommissioning (which occurred at the end of 2021).

The total mass of coal was gathered from an annual report
summarising all invoices. This report was provided by the sole
supplier. The coal supplied was deemed to be sub-bituminous
according to the producer’s website. Emission factors from Section
3.2 under Table 3 of MfE Guidelines were used to calculate the total
emissions.

9.1.2 Uncertainty and disclosures:
As this total is based on invoices that are checked through the
financial approval processes, there is a high level of confidence in
this data.
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9.1.3 Recommendations to improve reporting
We are targeting no coal being used in any of our facilities by the end
of 2022 or early 2023. Once this has been achieved, it will no longer
need to be reported on in the future. 

54.99% from 2019
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https://environment.govt.nz/assets/publications/Measuring-emissions-guidance-August-2022/Detailed-guide-PDF-Measuring-emissions-guidance-August-2022.pdf


Biomass Wood
Fuel

2019 2020 2021

Total Emissions
(tCO2-e)

Total Emissions
(tCO2-e)

Total Emissions
(tCO2-e)

tCO2
CH4
(tCO2-e)

N2O
(tCO2-e)

Input Units (Litres) 29,417 21,875 35,138

Emission Factor 2.66 2.66 2.67 2.65 0.00907 0.0065 

Emissions 78.25 58.19 93.82 93.12 0.32 0.23

Stationary Combustion - Diesel 11
9.1.1 Category summary and calculation method:
Emissions from diesel used in our boilers and generators is based
on data drawn from invoices from the sole supplier. Invoices are
identified through an inquiry in the finance system and then
downloaded to provide the number of litres on each. The emission
factors used are selected from Section 3.2, Table 3 of MfE
Guidelines. The commercial category was seen as the most relevant
to the use as back up in heating systems for campus. The University
aims to eliminate the use of fossil fuels for energy on our campuses
before 2030.

9.1.2 Uncertainty and disclosures:
As this fuel is purchased in bulk tanks some of that purchase may be
used in the year following the purchase. As this error occurs at both
ends of the financial year, they will represent an accurate account
over time.
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9.1.3 Recommendations to improve reporting
That diesel invoices be added to the automated system and include
the volume in the data gathered.

19.90% from 2019
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LPG 2019 2020 2021

Total Emissions
(tCO2-e)

Total Emissions
(tCO2-e)

Total Emissions
(tCO2-e)

tCO2
CH4
(tCO2-e)

N2O
(tCO2-e)

Input Units - LPG
Bottled (kg)

13,010.10 12,327.90 13,893.00 

Emission Factor 3.03 3.03 3.03 3.02 0.00594 0.0014

Emissions (Bottled
LPG)

39.42 37.35 42.10 41.96 0.08 0.02

Input Units -
Reticulated LPG
(kWh)

5,367,707 4,685,526  12,717,934 

Emission Factor 0.23 0.23 0.23031 0.22999 0.00018 0.00014

Emissions
(Reticulated LPG)

1,236.13 1,079.08 2,929.07  2,929.07   2.29 1.78

Total Emissions 1,275.55 1,116.43 2,971.16 2,966.95 2.37 1.80

Stationary Combustion - LPG12 The total reticulated gas consumed was calculated from the
consumption reports. As MfE guidelines do not provide an emission
factor in kWh, the DEFRA emission factor was used to calculate the
total emissions from reticulated gas. 

The total amount of bottled gas was calculated manually from the
invoices. This manual process excluded all non-fuel costs such as
bottle rental. The emission factor for the commercial use of LPG
from Section 3.2 Table 3 of MfE Guidelines was then applied to
calculate the total emissions due to consumption of bottles LPG. The
bottled and reticulated emissions were then combined to provide the
total.

The large increase in reticulated LPG usage and emissions in 2021 is
due to the new and upgraded buildings on the Eccles Building at the
Dunedin campus currently being heated using LPG as a short to
medium term measure while the University determines the most
suitable long-term heating solution.

9.1.2 Uncertainty and disclosures:
As this data is based on invoiced amount and includes detail of
residual LPG in collected bottles there is a high level of confidence in
its reliability. However, the calculation is very manual and prone to
calculation errors. The addition of LPG supply to an automated
system that collects the required data from the invoices and provided
reporting throughout the year would reduce the likelihood of these
errors. There is the possibility that some small LPG bottles used for
cooking in field work or remote locations have been filled in garages
and paid for by Purchase Card (PCard). This was not apparent in the
PCard transactions relating to fuel and is unlikely to be material to
the inventory
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9.1.3 Recommendations to improve reporting
The University is seeking to consolidate LPG suppliers and this
should simplify the reporting process.

132.93% from 2019

U N I V E R S I T Y  O F  O T A G O

9.1.1 Category summary and calculation method:
The University uses LPG for heating, cooking and in some laboratories. We are seeking to
eliminate the use of this fossil fuel by 2030. 

The data in relation to the use of LPG comes from three different suppliers. Genesis provide
reticulated LPG. This consumption is reported based on a report from meter reading and is in
kWhs. Rock Gas and OnGas provide LPG bottles gas. This is reported in kg from approved
invoices. 

https://environment.govt.nz/assets/publications/Measuring-emissions-guidance-August-2022/Detailed-guide-PDF-Measuring-emissions-guidance-August-2022.pdf


Petrol & Diesel 2019 2020 2021

Total Emissions
(tCO2-e)

Total Emissions
(tCO2-e)

Total Emissions
(tCO2-e)

tCO2
CH4
(tCO2-e)

N2O
(tCO2-e)

Input (Regular Petrol) 28,830 20,306 21,028

Emission Factor
(Regular Petrol)

2.45 2.45 2.46 2.35 0.0276 0.0797

Emissions (Regular
Petrol)

70.63 49.75 51.73 49.42 0.58 1.68

Input (Premium
Petrol)

10,082 7,662 8,529

Emission Factor
(Premium Petrol)

2.45 2.45 2.48 2.37 0.0277 0.0801

Emissions (Premium
Petrol)

24.70 18.77 21.15 20.21373 0.2362533 0.683252

Subtotal Petrol
Emissions

95.33 68.52 72.88 69.63 0.82 2.36

Input (Diesel) 36,997 29,626 35,321

Emission Factor
(Diesel) 

2.69 2.69 2.69 2.65 0.00354 0.0422

Emissions (Diesel) 99.52 79.69 95.01 93.60065 0.12503634 1.4905462

Total Emissions 194.86 148.22 167.90 163.23 0.94 3.85

Mobile Combustion - Petrol & Diesel 13
9.1.1 Category summary and calculation method:
This category represents the fuel consumed directly by the University
in vehicles in the course of its business. 

The University Procurement team supplied a record of all Fuel Card
and Accounts Payable transactions for fuel. When cross-referenced
all mobile diesel and petrol were captured by Fuel Cards (except
Marine which was captured in Accounts Payable). The total volume
of fuel in litres was calculated for each fuel type and class. 

Emission factors from Section 3.3 table 4 of MfE Guidelines were
used for Regular, Premium and Diesel fuels. 

The reduction in emissions relative to 2019 is likely to be influenced
by COVID-19, which saw less travel. We expect greater fuel efficiency
of internal combustion vehicles and more use of electric and plug-in
hybrid vehicles to drive this emissions category down in the coming
years.

9.1.2 Uncertainty and disclosures:
As all records are cross-checked as they are approved in the finance
system there is a high level of confidence in this calculation. It is
known that some fuel is purchased on PCard rather than Fuel Cards.
The emissions resulting from that expenditure is captured in the
separate emission category for Mobile combustion - PCard
purchases.

There may also be a small amount of fuel that is purchased by staff
and is reimbursed through expenses. This is more appropriately
accounted for as business travel and is captured in the
reimbursement category.
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9.1.3 Recommendations to improve reporting
Explore the possible level of fuel expenditure through reimbursements. 

13.83% from 2019
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Marine 2019 2020* 2021

Total Emissions
(tCO2-e)

Total Emissions
(tCO2-e)

Total Emissions
(tCO2-e)

tCO2
CH4
(tCO2-e)

N2O
(tCO2-e)

Input Units $56,402.81 $26,867.32 $48,207.80 

Emission Factor Cost basis Cost basis Cost basis

Emissions 18 8.36 16.5 NA NA NA

Mobile Combustion - Marine14

9.1.1 Category summary and calculation method:
The University licenses 13 different vessels. 10 of these are part of the university operations and
are in scope of this inventory. The other three vessels are licensed on behalf of the New Zealand
Whale and Dolphin Trust and are out of scope. 

There are three vessels (Typhoon, Polaris II, Beryl Berwin) whose fuel is purchased through
accounts payable. There is no mileage, volume, and incomplete fuel type data available for this
spending. Therefore the Carnegie Mellon Cost input tool was selected to account for the
emissions. 

All of the other vessels are small crafts and their fuel is purchased either through fuel cards or
PCard rather than on account. Those emissions are accounted for within the mobile emissions
categories for petrol and diesel.

In preparing this 2021 report, an error in our 2020 calculations was identified. The cost of non-
marine fuel transactions were included, leading to an overstatement of this category ($66,170.11
cost leading to 20.6 tCO2-e emisisons, rather than the lower figures reported in the table above).

9.1.2 Uncertainty and disclosures:
While there is a high level of confidence that the fuel expenditure
category identifies appropriate spending, the relatively small
number of transactions allows for manual check of the narrative
columns in the data. 

The cost input model is based on US data. As fuel prices are
significantly lower there than in NZ, the emissions are likely to be
over-reported in this estimation. A New Zealand cost input model
was not available. The cost-based method is based on 2002
expenditure data and is potentially considerably out of date. 

While some emissions due to marine activity are undoubtedly
missed in this calculation, particularly for the small vessels, there
is a high level of confidence that they will be captured in other
mobile combustion categories. This is such a small amount that
it will not be material to the inventory.
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9.1.3 Recommendations to improve reporting
As the vessel fleet is now under more centralised management
the monitoring of fuel expenditure will become simpler. This will
allow the emissions to be calculated more accurately and the
activity guided in a manner to reduce emissions

8.33% from 2019
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Biomass Wood
Fuel

2019 2020 2021

Total Emissions
(tCO2-e)

Total Emissions
(tCO2-e)

Total Emissions
(tCO2-e)

tCO2* 
CH4
(tCO2-e)

N2O
(tCO2-e)

Input Units (NZ$) $104,048.56 $64,471.68 $95,797.01

Emission factor Cost basis Cost basis Cost basis 

Emissions 33.2 20.1 32.9 NA NA NA

Mobile Combustion - Pcard Purchases 0.90% from 201915 9.1.1 Category summary and calculation method:
Some fuel for vehicles is purchased on PCard rather than fuel cards
or on account. There is no mileage, volume, nor fuel type data
available for this spending. Therefore the Carnegie Mellon Cost
input tool was selected to account for the emissions. 

The University Procurement team compiled all PCard charges
coded as fuel purchases for the year. The total financial value was
calculated and converted to US$ to input into the online tool.

9.1.2 Uncertainty and disclosures:
While there is a high level of confidence that the fuel expenditure
category identifies appropriate spending, there is no way to gauge
the number of items that have either been miscoded as fuel when
they are not or coded as something else. Given that all
transactions are of a relatively small value, there would have to be
an exceptional number of errors for it to be material. This level of
error would be identified in the quality systems in place for
procurement and finance processes. 

The cost input model is based on US data. As fuel prices are
significantly lower there than in NZ this the emission is likely to be
over reported in this estimation. A New Zealand cost input model
was not available. 

The cost-based method is based on 2002 expenditure data and is
potentially considerably out of date.
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9.1.3 Recommendations to improve reporting

While there will always be fuel spending on PCard, it would be more
manageable to report on emissions and likely more cost effective
to buy a higher percentage of fuel through Fuel Cards/accounts.
There may be the opportunity to ensure Fuel Cards are more readily
available if fleet management is centralised.

U N I V E R S I T Y  O F  O T A G O
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Refridgerant 2019 2020 2021

Total Emissions
(tCO2-e)

Total Emissions
(tCO2-e)

Emission Factor
Estimated
Leakage (kg)

Total
Emissions
(tCO2-e)

R22 15 HCFC 15 HCFC 1810 8.181 15

R410A 57 HFC 61 HFC 2088 29.1519 61

R407C 13 HFC 13 HFC 1774 7.59 13

R134A 4 HFC 4 HFC 1430 2.633 4

R404A 16 HFC 16 HFC 3922 4.14 16

Total Emissions 106 109 109

Fugitive Emissions – Refrigerants16
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9.1.1 Category summary and calculation method:
An inventory of all machinery that contains refrigerants was compiled
by the Building Information and Compliance Manager in early 2020.
This mainly consists of heat pumps and chilling units. This included a
record of the contractor who maintains the machinery, but did not
record the volume or specification of refrigerant used to top up
during services. It did include the type of refrigerant, total charge of
refrigerant (some estimated) and the category of the machinery. It
was found that there was no SF6 within the operational boundaries of
the inventory. The size for electrical equipment that uses SF6 is likely
used by our electricity suppliers, but is not within the scope of this
report.

Method B.1 in Appendix B of MfE Guidelines was used to calculate
the operational emissions. Each piece of machinery was categorised.
In the absence of default leakage rates in the MfE guidelines the
categories described by DEFRA in the UK government guidelines were
used. This provided the default leakage rates for each category of
machinery. For each piece of machinery that default leakage rate was
applied to the total charge of refrigerant, and then an emission factor
for each refrigerant category. This provided the total emissions from
operations for the year. Emission factors were taken from DEFRA
guidelines. 

The total charge of each category of refrigerant was calculated and
multiplied by the relevant EF for that refrigerant to provide the total
liability. 

The University is currently preparing to transition to a new Integrated
Workplace Management System (IWMS) that will accurately record
assets that contain f-gases and thus support reporting on this
category in the future. 

Refridgerant EF Total Charge (kg) Liability (tCO2-e)

R22 HCFC 1810 159.6 289

R410A HFC 2088 793.19 1,656

R407C HFC 1774 253 449

R134A HFC 1430 107.2 153

R404A HFC 3922 129 506

SF6 0 0

Total Liability 3,053

16.1 Total Liability

U N I V E R S I T Y  O F  O T A G O

2.83% from 2019

https://environment.govt.nz/assets/publications/Measuring-emissions-guidance-August-2022/Detailed-guide-PDF-Measuring-emissions-guidance-August-2022.pdf
https://environment.govt.nz/assets/publications/Measuring-emissions-guidance-May-22/Detailed-guide-PDF-2022-MEG-25-May-22.pdf
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9.1.2 Uncertainty and disclosures:
The inventory is known to be incomplete. There are likely to be
appliances such as small fridges in staff rooms that have been
bought by individual departments and are not maintained through the
Property Services team. Given that these are small and sealed units
their omission from the operational emissions is not seen as material
to the inventory.

The total charge for a small number of items on the inventory were
estimated. These were all smaller pieces of machinery in the 3-5kg
range. The total charge was estimated by a qualified refrigeration
engineer (the Building Information and Compliance Manager) as a
site visit was not considered an essential service during COVID19
Level 4 restrictions in 2020. A detailed inventory is scheduled before
the end of 2023 to coincide with the new IWMS.

Given fugitive emissions made up 0.3% of the 2019 inventory, it was
decided that a detailed stocktake would be undertaken once it was
known what fields the new IWMS could hold, at which time business
processes will be introduced to ensure data is accurate, up to date
and supports greenhouse gas emissions reporting. 

The only substantive changes to the inventory since it was
undertaken in early 2020 were due to the refurbishment of the Dental
School, completion of the Eccles Building, and new equipment at the
Mellor labs on the Dunedin campus (all occured in 2020). The
resulting changes to known refrigerant amounts (R410a only) were
factored into 2020 figures. No material changes were identified for
2021.

Continued Fugitive Emissions – Refrigerants 

9.1.3 Recommendations to improve reporting

As above, a fuller inventory needs to be completed to confirm the total
number of items and the total charge, with the data held and
maintained in the IWMS. Adapt the maintenance recording to include
the actual top-up value of any refrigerant used in servicing.

U N I V E R S I T Y  O F  O T A G O
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Electricity 2019 2020 2021

Total Emissions
(tCO2-e)

Total Emissions
(tCO2-e)

Total Emissions
(tCO2-e)

tCO2
CH4
(tCO2-e)

N2O
(tCO2-e)

Input Units (kWh) 45,193,469 53,729,383 51,769,270

Emission factor
(kg/kWh)

0.110 0.120 0.120 0.117 0.0028 0.00022

Total Emissions 4,971.28 6447.53 6212.31 6057.00 144.95 11.39

9.1.1 Category summary and calculation method:
The University sources electricity from the National Grid from three
retailers (Meridian Energy, Pioneer and Trust Power). 

Emissions from electricity are based on actual consumption of
electricity from meter readings, and confirmed by invoice checking from
the three suppliers, and the emission factors used are from Section 5.2
Table 9 of MfE Guidelines (August 2022 update, which revised
electricity emissions factors upwards). The data is gathered by the
University of Otago Energy team and via invoice management by Energy
Link. 

Electricity usage increased in 2020 due in part to the increased usage at
residential colleges and Uniflats over COVID Alert Levels 3 and 4.
Looking ahead, electricity will continue to make up a large proportion of
our total energy mix, as we transition away from fossil fuels for heating
and mobile combustion. Increasing the efficiency of our electricity
usage is our current focus, as evidenced by the new energy analytics
platform that went live in 2021. The Government's efforts to drive the
percentage of renewables in the National Grid towards 100% should
also  progressively reduce the emissions factor for grid �sourced
electricity.

9.1.2 Uncertainty and disclosures:
There is a high level of confidence in this data due to the source
being actual consumption data and checked routinely through the
processing of invoices for payment. However, the process of
compiling the record from different sources can introduce errors.

9.1.3 Recommendations to improve reporting
That the electricity data be captured and compiled throughout the
year into a dashboard to see progress to targets throughout the year.

That the invoices be processed through an automated system to
provide the dashboard data mentioned above.

24.96% from 2019

U N I V E R S I T Y  O F  O T A G O

https://environment.govt.nz/assets/publications/Measuring-emissions-guidance-August-2022/Detailed-guide-PDF-Measuring-emissions-guidance-August-2022.pdf


Steam and MTHW – Coal
and Biomass
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Coal & Biomass 2019 2020 2021

Total Emissions
(tCO2-e)

Total Emissions
(tCO2-e)

Total Emissions
(tCO2-e)

tCO2
CH4
(tCO2-e)

N2O
(tCO2-e)

Input Units – Coal
(kWh)

17,681,864 3,634,471 2,456,410 0 0 0

Emission Factor –
Coal (kg/kWh)

0.3493 0.33726 0.32020 0.31832 0.00009 0.00179

Emissions - Coal 6,176.28 1,225.77 786.54 781.92 0.2211 4.3970

Input Units –
Biomass (kWh)

17,486,769 26,989,325 29,713,741 tCO2 (out of scope)

Emission Factor -
Biomass (kg/kWh)

0.01563 0.01545 0.01513 0.35357 NA NA

Emissions -
Biomass

273.32 416.99 449.57 10,505.88 NA NA

The amount of energy provided as steam and medium temperature
hot water (MTHW) was based on monthly reports agreed between
Pioneer Energy and the University Energy Management team. These
provided a split between energy generated by burning coal and energy
generated by burning biomass when coal was still being used. 

The amount of condensate returned back to the reticulated system
was also provided. The condensate is not energy consumed by
University of Otago, but rather energy returned to Pioneer. As such it is
excluded from the emission calculations. 

Emission factors from DEFRA guidelines for combustion of solid fuels
were applied to provide the emission resulting from each fuel source
used. These guidelines provided emission factors for component
greenhouse gases for coal, but only the total emissions for biomass
(tCO2-e). 

9.1.2 Uncertainty and disclosures:
As this total is based on invoices that are checked through the
financial approval processes, there is a high level of confidence in this
data. It should be noted that carbon dioxide emitted from the
combustion of wood fuel is biogenic and treated as carbon neutral
and out of scope of the inventory. However, the combustion of
biofuels generates anthropogenic methane and nitrous oxide. DEFRA
emission factors only provide the total tCO2e, but not a breakdown of
the other GHGs. Therefore, only the total emissions (t-CO2- e) has
been reported in the inventory.

9.1.3 Recommendations to improve reporting

Establish a method to report on the component GHGs for biomass.

64.48% Biomass from 2019

U N I V E R S I T Y  O F  O T A G O

87.27% Coal from 2019

9.1.1 Category summary and calculation method:
The Dunedin campus is supplied steam and medium temperature hot water by Pioneer Energy’s
district energy scheme. In early 2020, the boiler that supplies our campus was converted from
coal to biomass-fueled. For this reason, there is no coal consumption recorded for 2021 from
the Dunedin campus, and this will continue in future years. The 828 tCO2-e of coal in 2021
comes from the Christchurch campus which feeds the Christchurch School of Medicine. 



Steam and MTHW – Natural
Gas – Wellington Campus
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Natural Gas 2019 2020 2021    

 
Total Emissions

(tCO2-e)
Total Emissions

(tCO2-e)
Total Emissions

(tCO2-e)
tCO2

CH4
(tCO2-e)

N2O
(tCO2-e)

Input Units -
Natural Gas-

Wellington (kWh)
1,536,620 1,003,060  999,444     

Emissions factor
(kg/kWh)

0.195 0.195 0.195 0.194 0.000405 0.0000966

Emissions - Natural
Gas

299.64 195.60  194.89   193.89   0.404775   0.096546 

9.1.1 Category summary and calculation method:
The Wellington campus, located on the wider Wellington hospital
campus in Newtown, is provided heat via the hospital’s natural gas-
powered system. The amount of energy provided was based on
monthly reports from the Capital and Coast District Health Board.

Emission factors from Section 3.2 Table 3 of MfE Guidelines for
stationary combustion of natural gas were applied to provide the
emission. 

The reduction in emissions in 2020 is likely due to the impact of Alert
Levels 3 and 4 and reduced occupancy. In August 2021, the main
building of the Wellington campus was closed due to earthquake risk.
Since that time, a fraction of staff have been making use of the
campus with others working from alternative facilities or home. The
long-term solution for the Wellington campus will include eliminating
reliance on this fossil fuel.

9.1.2 Uncertainty and disclosures:
This emissions category was not reported on in the 2019 inventory as
it was outside the scope of that exercise (non-Dunedin campus). 

As this total is based on invoices that are checked through the
financial approval processes, there is a high level of confidence in this
data.

9.1.3 Recommendations to improve reporting
Establish a method to integrate Wellington emissions into monthly
and real-time reporting module, noting that the scope of capital
development at the Wellington campus may include changing fuel
sources

*Wellington campus energy was excluded from the scope of the 2019 GHG Inventory, but has been
calculated as part of preparing this report to rebaseline 2019 and include all relevant emissions
across all New Zealand based campuses.

34.96% from 2019

U N I V E R S I T Y  O F  O T A G O

https://environment.govt.nz/assets/publications/Measuring-emissions-guidance-August-2022/Detailed-guide-PDF-Measuring-emissions-guidance-August-2022.pdf
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Air Travel 2019 2020 2021

km
Total Emissions
(tCO2-e)

km
Total Emissions
(tCO2-e)

km
Emission Factor
(EF) (kg CO2-
e/km)

Total Emissions
(tCO2-e)

EF CO2 (kg
CO2/km)

tCO2
EF CH4 (kg
CO2-e/km)

CH4
(tCO2-e)

EF N2O (kg
CO2-e/km)

N2O
(tCO2-e)

Domestic

Economy 14,611,642 3,536.02 3,098,002 749.72 5,794,269 0.306 1773.04 0.300 1738.28 0.001 5.79 0.004 23.18

Sub-Total 14,611,642 3,536.02 3,098,00 749.72 5,794,269 1773.04 1738.28 5.79 23.18

Short haul

Economy 6,779,538 1,085.00 876,703 134.14 131,077.91 0.151 19.80 0.150 19.66 0.00001 0.0013 0.001 0.13

Premium Economy 47,542 7.61 6,915 1.08 0 NA 0 NA 0 NA 0 NA 0

Business 38,709 38,709 1,019 2.52 0 0.227 0 0.225 0 0.00001 0 0.001 0

First 3,625 0.59 6,278 0.98 0 NA 0 NA 0 NA 0 NA 0

Sub-Total 6,869,414 1,102.21 900,915 138.72 131,077.91 19.80 19.66 0.0013 0.13

Long haul

Economy 900,915 5,438.61 3,910,477 570.93 458,364.72 0.148 67.84 0.147 67.38 0.00001 0.0046 0.001 0.46

Premium Economy 1,104,408 287.15 122,132 28.58 0 0.237 0 0.235 0 0.00001 0 0.001 0

Business 1,387,078 654.70 77,256 32.76 0 0.429 0 0.427 0 0.00002 0 0.002 0

First 20,284 13.20 0 0.00 0 0.591 0 0.589 0 0.00002 0 0.002 0

Sub-Total 35,877,494 6,393.66 4,109,865 632.27 458,364.72 67.84 67.38 0.0046 0.46

Cost-basis NZ$ tCO2-e NZ$ tCO2-e NZ$ tCO2-e

PCard 248,162 251 40,157 39.6 40,503.34 Cost basis 44.00

NA - Carnegie
Mellon tool
does not
provide
breakdown of
constituent
gases

NA NA NA NA NA

Reimbursements 251 699 141,282 139 46,422.50 Cost basis 50.50 NA NA NA NA NA NA

Grand Total 57,358,550 11,981.89 8,108,782 1,699.30 6,383,712 1954.59 1824.74 5.80 23.77

Business Travel – Air20
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83.69% from 2019

U N I V E R S I T Y  O F  O T A G O



Business Travel – Air
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9.1.1 Category summary and calculation method:
University-funded air travel (primarily for staff, but also for some students and
suppliers) was the single largest source of emissions from University activity in
2019. The impact of COVID�19 on both international and domestic flying was
dramatic in 2020 and similar circumstances prevailed in 2021 (with even lower
levels of international travel being offset by more domestic flying). The challenge
is now to ensure that air travel emissions do not bounce all the way back to the
2019 peak, but remain more than 50% below that annually. This will be achieved
by using alternatives to flying that we are all now familiar with and flying smarter
(for example: trip stacking or chaining) when this is unavoidable. 

There are four sources of data, each with different formats and data availability:
Orbit (University approved travel agent), Helloworld (University approved travel
agent), PCard purchases, and staff reimbursements. Prior to 2021, staff could
also book directly through an Air New Zealand online portal but this option is no
longer available. 

Orbit and Helloworld provide distance, flight class and flight category (long haul
etc.). From there we can apply the appropriate emission factors as provided in
the Section 7.5 and 7.5.5 (Table 39 and 48) of the MfE Guidelines. Travel agents
offer staff the same discounted rates for personal travel and where a family
member is accompanying a staff member. This is not a business cost and all
such transactions were excluded from the reports before calculations began. 

A finance report on PCard transactions captures purchases related to air travel.
We note that purchase of air travel on PCard is contrary to University of Otago
Policy and enforcement of this policy has seen a decline in this purchase method
in recent years. The PCard transaction report provides cost data, but does not
provide the distance, emissions category or flight class. There were many travel
associated costs included in the report that were not relevant to emissions.
Therefore, the report was filtered to exclude Koru Club memberships, taxi, excess
baggage, and parking. All transactions less than NZ$100 were assumed to not be
flight bookings and also filtered from the data. 

9.1.2 Uncertainty and disclosures:
While the cost input model provides an adequate estimate of the
emissions due to air travel, it is based on USA data. Factors such as
average flight distance, average seating per aircraft, fuel prices, flight
ticket prices, age and type of aircraft all contribute to the emissions
and are likely to vary between USA and NZ. The cost-based method is
based on 2002 expenditure data and is potentially considerably out of
date. However, this method is used for the minority of flights (less
than 5% of business air travel emissions in 2021).

It is also possible that some items under NZ$100 were purchases of
short flights. Due to the small number of transactions and the short
distance that would have been available at that price this is not seen
as material to the inventory. 

9.1.3 Recommendations to improve reporting
Identify a more suitable, NZ-based cost to emissions conversion
method for air travel.

Continue to reinforce the policy and guidelines to avoid PCard
purchases/reimbursements in relation to air travel, noting that there
will always be some instances that this method will still need to be
used (eg short notice travel when already overseas).

A finance report on staff reimbursements related to business travel
was produced by the finance department. This was filtered to show
reimbursements for staff who had purchased domestic and
international flights. The Carnegie Mellon Cost input model was used
to estimate the emissions resulting from expenditure through PCards
and reimbursements.

U N I V E R S I T Y  O F  O T A G O

https://environment.govt.nz/assets/publications/Measuring-emissions-guidance-August-2022/Detailed-guide-PDF-Measuring-emissions-guidance-August-2022.pdf


Business Travel – Accomodation21
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Accomodation 2019 2020 2021

Total
Emissions
(tCO2-e)

Total
Emissions
(tCO2-e)

Inputs
Emission
Factor

Total
Emissions
(tCO2e)

tCO2 tCH4 tN2O

From travel
booking

114.80 60.57
3517
hotel nights

Various 33.25 NA NA NA

Staff
reimbursements
(NZ$)

49.10 10.90 178,436.25 Cost Basis 9.92 NA NA NA

PCard expenditure
and Accounts
Payable (NZ$

175.00 43.60 1,156,128.72 Cost Basis 64.30 NA NA NA

Total Emissions 338.90 115.08 107.47 NA NA NA

9.1.1 Category summary and calculation method:
The emissions resulting from accommodation during business travel are based on data from
travel agents (Orbit and Brooker), Executive Residence (accommodation for staff visiting
Dunedin campus which was converted to student accommodation early in 2021), Accounts
Payable, PCard transactions, and staff reimbursements. 

Travel agents provide an annual report that provides the number of nights booked in a hotel and
the country in which it is located. Based on Section 7.7 Table 51 of MfE Guidance the number of
rooms in each country was totalled and multiplied by the relevant emission factors where
available. Only total emissions factors are available, therefore component GHG emissions are
not reported. Only 7 room nights were for outside New Zealand (Australia, Fiji, Singapore and
France) reflecting the impact of COVID-19 travel restrictions.

9.1.2 Uncertainty and disclosures:
Emission factors were available for all countries
accommodation was booked in 2021. As international travel
becomes more common there are likely to be some countries
not listed in the MfE guidance (in 2020, 41 nights from 5
countries were not accounted for).

While the cost input model provides an adequate estimate of
the emissions due to accommodation it is based on USA data
which is likely to vary from the data for the wide range of
countries in which the accommodation is located. The cost-
based method is based on 2002 expenditure data and is
potentially considerably out of date. The emission factors vary
widely from one country to another, the cost input tool does not
allow for this.

The expenditure on accommodation through PCard and
Accounts Payable were totalled and the emissions estimated
through the Carnegie Mellon Cost input tool. The share of
accommodation booked and paid for via these methods, rather
than through travel agents, increased from 2020 to 2021 as a
result of ongoing international travel restrictions, which meant
more research and study leave being taken domestically and
more homestays for international students.The two sets of
emissions were combined to provide the total emissions due to
business travel accommodation. 

9.1.3 Recommendations to improve reporting
To reduce the amount of accommodation booked through
reimbursement and PCards OR ensure room nights is captured
as part of the reimbursement/payment process to allow the
more accurate nights-based method to be used rather than the
cost input tool.

68.29% from 2019

U N I V E R S I T Y  O F  O T A G O

https://environment.govt.nz/assets/publications/Measuring-emissions-guidance-August-2022/Detailed-guide-PDF-Measuring-emissions-guidance-August-2022.pdf


Taxi 2019 2020 2021

Total Emissions
(tCO2-e)

Total Emissions
(tCO2-e)

Total Emissions
(tCO2-e)

tCO2 tCH4 tN2O

Input Units NZ$ 854,192.85 520,213.79 374,306.22

Emission Factor 0.075 0.070 0.070 0.069 0.0001 0.001

Total Emissions 64.06 36.41 26.20 25.83 0.037 0.374

Business Travel – Taxis22
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9.1.1 Category summary and calculation method:
The emissions resulting from business travel in taxi and shuttle
services was calculated based on data from PCard, Accounts
Payable and taxi charge cards. No mileage data was available so
the cost based emissions factors in Section 7.2, Table 22 of MfE
Guidance were used.

9.1.2 Uncertainty and disclosures:
In some instances, a minibus shuttle or airport bus may have
been used rather than a car. This may be the case for many
airport transfers. As we do not have mileage, vehicle size or
occupancy we cannot calculate the emissions for these shuttle
vehicles more accurately. Given the total emissions in this
category is less than 1% of the total inventory this inaccuracy is
not seen as material to the inventory. 

As taxi travel paid through staff reimbursements could not be
separated from the reimbursements for rental cars they are not
included in the inventory. This is seen as de minimus.

9.1.3 Recommendations to improve reporting
There are many airport shuttles from the three main campuses.
Through collaboration with the service providers it may be
possible to estimate the emissions for each of these shuttle
trips based on average occupancy, usual trip distance and usual
vehicles/fuel used per 100km as per methodology suggested for
public transport. This would also require the ability to filter
airport shuttles from finance reports.

0.09% from 2019
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https://environment.govt.nz/assets/publications/Measuring-emissions-guidance-August-2022/Detailed-guide-PDF-Measuring-emissions-guidance-August-2022.pdf
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 Business Travel – Private Mileage23

40 | G H G  E M I S S I O N S  I N V E N T O R Y  2 0 2 1

Private Mileage 2019 2020 2021

Total Emissions
(tCO2-e)

Total Emissions
(tCO2-e)

Total Emissions
(tCO2-e)

tCO2 tCH4 tN2O

Input Units (km) 505,219  237,851 360,899

Emission Factor
(kg/km)

0.27 0.27 0.265 0.253 0.003 0.009

Total Emissions 136.40 63.03 95.64 91.31 1.08 3.25 

9.1.1 Category summary and calculation method:
This category covers mileage driven by staff in private vehicles and
claimed back through the reimbursement process. A transaction
report was produced from the finance system for reimbursements and
the total kilometres calculated for transaction with the dissection code
descriptions "Mileage Reimbursements" and "Travel Other". 

Transactions without mileage but with cost but there There was not a
relevant category in the Carnegie Mellon Cost Input Tool on which to
determine a cost-based estimate. These cost-only mileage
reimbursements are considered de minimus.

The default emissions factor for private petrol car was applied based
on Section 7.2, Table 17 of MfE Guidance.

9.1.2 Uncertainty and disclosures:
It is known that not all mileage in private vehicles was captured as the
mileage data was not inputted into the transaction. This is believed to
be de minimus.

9.1.3 Recommendations to improve reporting
As reimbursements are generally inconvenient for staff, and there are
a significant number of other payment methods available,
reimbursement represents a relatively small proportion of travel
spending. 

More complete reporting of mileage on reimbursement would capture
private car mileage more completely. 

Finding a more current and NZ based cost-based model would
increase accuracy in many categories

29.89% from 2019

U N I V E R S I T Y  O F  O T A G O

http://www.eiolca.net/cgi-bin/dft/use.pl
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Employee Commuting – Private Vehicles24
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2019 2020 2021

Total Emissions
(tCO2-e)

Total Emissions
(tCO2-e)

Total Emissions
(tCO2-e)

tCO2 tCH4 tN2O

Total commuting private vehicle distance (km) 6,958,634.60 6,831,106.55 5,037,946.20
Internal combustion engine (ICE) vehicles
ICE vehicle - Petrol (Km) NA 4,255,375.10 4,005,290.94
Emission Factor NA 0.270 0.265 0.253 0.003 0.009
Emissions – Petrol (tCO2-e) NA 1127.674402 1061.40 1013.34 12.02 36.05
ICE vehicle - Diesel (km) NA 454,295.68 471,301.40
Emission Factor NA 0.270 0.270 0.266 0.0004 0.004
Emissions - Diesel NA 122.66 127.25 125.37 0.19 1.89
Total ICE vehicle distance (km) 6,472,997.39 
Emissions Factor 0.27 
ICE vehicle emissions 1734.76 1250.33 1188.65 1138.70 12.20 37.93
EV/Hybrids
Hybrid Vehicles (km) NA 287,581.67 274,445.16
Emission Factor NA 0.201 0.201 0.193 0.002 0.007
Hybrid Emissions NA 57.80 55.16 52.97 0.55 1.92
EV Vehicles (km) NA 375,106.52 286,908.70
Emission Factor NA 0.026 0.026 0.025 0.001 0.00004
EV Emissions NA 9.75 7.46 7.17 0.29 0.0115
Total EV/Hybrid vehicles distance (km) 485,637.21 
Emission Factor 0.03
Total EV/Hybrid Emissions 12.14 67.56 62.62 53.96 0.74 1.75
Total private vehicle emissions 1746.90 1320.27 1251.28 1198.85 13.04 39.87

28.37% from 2019

U N I V E R S I T Y  O F  O T A G O
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9.1.1 Category summary and calculation method:
Emissions from staff commuting have been based on two primary sources of data-
census mapping and staff travel surveys from 2019 and 2021. The mean travel
distance to work was calculated with the assistance of the Strategic Resources
Planner in the Campus Development team. The distribution of staff was mapped on a
GIS system according to the census meshblock in which their residential address was
located. The distance from home to work was estimated based on a straight line from
the centroid of the mesh block used for census to the campus centroid. The number of
staff resident in each meshblock was then calculated using the residential address
they have listed in their staff record. This was used as a basis to multiply the
commuting distance from each meshblock centroid by the number of staff resident in
that meshblock to provide a total commuting distance per meshblock. The total
commuting distance to campus per day was calculated as the Sum of the commuting
distance for all meshblocks, then doubled to include the return journey. This total was
then divided by the total number of staff who were plotted on the GIS system (not FTE)
to provide a mean daily commute. 

The mean was then multiplied by the total FTE staff (not number of staff), by five
working days and by 44 working weeks for 2019 and 36 weeks in 2020 to reflect
reduced commuting due to time in Alert Levels 4 and 3, to provide an estimate of the
total commuting distance for the year in kilometres. In 2021, we used (182 days for
Dunedin, Invercargill and Christchurch, 145 for Wellington, and 132 for Auckland)
reflecting the longer time Auckland spent at higher COVID alert levels and the
evacuation of our Wellington campus due to earthquake resilience concerns, and
aligning with our approach used for calculating working from home emissions. 

The 2019 and 2021 staff travel surveys used slightly different approaches, and thus
different levels of granularity about travel modes were available. The 2019 survey was
issued to Dunedin based staff only and provided a breakdown of modes of transport to
work. In total there were 65% of staff using non-electric vehicles (EVs) and 4% of staff
using EVs. 

The 2021 survey went to all staff and differentiated between petrol, diesel, hybrid and
EVs, and thus allows a more granular selection of emissions factor. For 2019, the
assumption was made that the majority of private vehicles were petrol. No data was
available to differentiate between the range of non-EV vehicles (e.g., diesel or hybrid). 

That the straight-line distance to campus is an acceptable proxy for the
actual travel distance. This may produce an under-reporting error.
That the staff travel surveys held in April 2019 and April 2021 are
representative across the whole year and provide an acceptable proxy
for 2020 travel mode splits (and in the case of non-Dunedin campuses,
2019 mode splits as well).
That all staff travel to work on campus rather than work from home.
This may produce an over reporting error.
That the number of days per year that staff work off campus, such as
conference attendance, is a de minimus factor. This may produce an
over reporting error.
That the number of staff driving hybrid or diesel vehicles in 2019 is
small enough to be generalised as all driving petrol vehicles. This may
produce either an over or under reporting error.
That shared transport in non-EV vehicle did not create significant double
counting of the same vehicle e.g., the driver and the passenger both
responded to the survey. This may produce an over reporting error

9.1.2 Uncertainty and disclosures:
The following assumptions have been made in this calculation.

9.1.3 Recommendations to improve reporting
Adaptations to the GIS system to provide data based on shortest drive to
campus rather than travel in a straight line should be explored. 

2021 reporting (both commuting and the introduction of Working From
Home as an emissions category) will need to consider the impact of
regional lockdowns (Auckland campus) and temporary closure of
Wellington campus due to seismic strengthening requirements.

The total commuting distance for the year was then divided proportionally
according to the relevant staff survey to provide a total distance per travel
mode. The distance per mode was then multiplied by the relevant emissions
factors for private vehicles (assumed pre-2010 ICE/hybrid vehicles, 2000-
<3000cc; post 2015 large EVs) (Section 7.2, Table 17 and 19 of MfE
Guidance). Emissions from public transport are covered in the next section.
Emissions from all other modes of transport were considered to be de
minimus (using the above method, we estimate emissions from e-bike and
e-scooter commuting to be c.0.3tCO2-e in 2020)

U N I V E R S I T Y  O F  O T A G O

https://environment.govt.nz/assets/publications/Measuring-emissions-guidance-August-2022/Detailed-guide-PDF-Measuring-emissions-guidance-August-2022.pdf
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Public Transport 2019 2020 2021

Total Emissions
(tCO2-e)

Total Emissions
(tCO2-e)

Total Emissions
(tCO2-e)

tCO2 tCH4 tN2O

Distance (Km) 669,459.00  559,760.05  573,532.50

Emission Factor 1.087 Various Various Various Various Various

Emissions (Mean occupancy
8.62)

84.42 76.41 85.63  84.54   0.08   1.10 

9.1.1 Category summary and calculation method:
Emissions from staff commuting have been based on two primary sources of data- census
mapping and staff travel surveys (conducted in 2019 and 2021). The mean travel distance to
work was calculated with the assistance of the Strategic Resources Planner in the Campus
Development team. The distribution of staff was mapped on a GIS system according to the
census meshblock in which their residential address was located. The distance from home to
work was estimated based on a straight line from the centroid of the meshblock used for
census data, to the campus centroid. The number of staff resident in each meshblock was then
calculated using the residential address they have listed in their staff record. This was used as a
basis to multiply the commuting distance from each meshblock centroid by the number of staff
resident in that meshblock to provide a total commuting distance per meshblock. The total
commuting distance to campus per day was calculated as the Sum of the commuting distance
for all meshblocks, then doubled to include the return journey. This total was then divided by the
total number of staff who were plotted on the GIS system (not FTE) to provide a mean daily
commute. 

The mean was then multiplied by the total staff FTE for each campus (not number of staff), by
five working days and by 44 working weeks to provide an estimate of the total commuting
distance for 2019 in kilometres and 36 working weeks for 2020 to allow for reduced commuting
due to COVID Alert Levels 4 and 3. 

The 2019 staff travel survey was only for the Dunedin campus and
had approximately 1000 responses. It provided a breakdown of
modes of transport to work. There was a total of 4.6% of respondents
who travelled to work on a bus. Based on information from Otago
Regional Council, Team Leader, Public Transport it was determined
that the existing bus fleet was made up of vehicles in the ≥12,000 kg
Diesel category and had an average of 8.62 passengers on board. This
average includes all trips at all times across the whole network. Data
specific to the campus or during commuting times was not available. 

The 2021 staff and student travel covered all campuses. The travel
mode responses for non-�Dunedin based staff in the 2021 survey were
used to calculate 2019 travel emissions. 

The total commuting distance was then multiplied by the percentage
of staff using public transport (e.g., 4.6% of Dunedin based staff for
2019) to identify an approximation to the total 54 commuting distance
by bus. The emission factors (average bus emission factor for
Dunedin, Invercargill, Christchurch and Auckland, and Wellington
average bus emission factor for Wellington) from Section 7.3, Table
27 of MfE guidance was applied to establish the total emissions for
the bus over the total distance. This was then divided by the average
occupancy to provide an emission total for an individual passenger
rather than the whole vehicle. (NB: the MfE guidance provides
Wellington and National average emission factors based on available
data. We have used the Wellington average for Wellington commuting
and the national average for all other campuses.)

1.43% from 2019

U N I V E R S I T Y  O F  O T A G O
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That the straight-line distance to campus is an acceptable proxy
for the actual travel distance. This may produce an under-reporting
error. 
That the staff travel surveys held in April 2019 and April 2021 are
representative across the whole year and provide an acceptable
proxy for 2020 travel mode splits (and in the case of non-Dunedin
campuses, 2019 mode splits as well). 
That all staff travel to work on campus rather than work from
home. This may produce an over-reporting error. 
That the number of days per year that staff work off campus, such
as conference attendance, is a de minimus factor. This may
produce an over-reporting error

9.1.2 Uncertainty and disclosures:
The following assumptions have been made in this calculation.

Adaptations to the GIS system to provide data based on shortest drive
to campus rather than travel in a straight line should be explored. 

The local public transport system in Dunedin has undergone some
recent changes (Bee Card introduced, one single fare no matter the
journey, hybrid and electric buses) and others are mooted such as
trialling a commuter train, and a nationally consistent transport card
system. The reporting methods for this category will need to adapt to
best align with the current state of public transport options and
available data for each campus. 

9.1.3 Recommendations to improve reporting

I orea te tuatara
ka puta ki waho

A problem is solved by continuing to
find solutions
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2019 2020 2021

Total Emissions
(tCO2-e)

Total Emissions
(tCO2-e)

Total Emissions
(tCO2-e)

tCO2 CH4 (tCO2-e) N2O (tCO2-e)

Distance Non Emitting (Km) 6,278,490 4,959,962 5,168,109.92
Total emitting commuting distance (km) 3,646,160 2,877,558 3,360,334.94
Internal combustion engine (ICE) vehicles
ICE vehicle - Petrol (Km) NA NA 3,047,692.80
Emission Factor NA NA 0.265 0.253 0.003 0.009
Emissions – Petrol (tCO2-e) NA NA 807.64 784.29 9.30 27.90
ICE vehicle - Diesel (km) NA NA 178,672.81
Emission Factor NA NA 0.270 0.266 0.0004 0.004
Emissions - Diesel NA NA 48.24 47.53 0.07 0.71
Total ICE vehicle distance (km) NA NA
Emissions Factor NA NA
ICE vehicle emissions NA NA 869.39 854.29 9.62 29.41
EV/Hybrids
Hybrid Vehicles (km) NA NA 108,681.47
Emission Factor NA NA 0.201 0.193 0.002 0.007
Hybrid Emissions NA NA 21.84 20.98 0.22 0.76
EV Vehicles (km) NA NA 25,287.86
Emission Factor NA NA 0.026 0.025 0.001 0.00004
EV Emissions NA NA 0.66 0.63 0.03 0.00100
Total EV/Hybrid vehicles distance (km) NA NA
Emission Factor NA NA
Total EV/Hybrid Emissions NA NA 22.50 21.61 0.24 0.76
Total private vehicle emissions 956.91 755.12 878.38 853.42 9.61 29.38

8.21% from 2019

U N I V E R S I T Y  O F  O T A G O
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That the straight-line distance to campus is an acceptable proxy
for the actual travel distance. This may produce an under-
reporting error. 
That the travel survey held April 2021, normalised for distance
students live from campus, are representative across the whole
year and provide an acceptable proxy for 2020 & 2019 travel
mode splits. 
That students will come to campus on average 6 times per week
during the semester, and that time students choose not to come
to campus (e.g. no scheduled classes on a given day, or
attending lectures online), or spend off-site (e.g. on field trips,
doing field work or attending conferences - some of which may
be captured in other emissions categories, e.g. mobile
combustion), is de minimus. This may produce an over�reporting
error.

9.1.2 Uncertainty and disclosures:
The following assumptions have been made in this calculation. 

9.1.3 Recommendations to improve reporting
Consider adjusting the travel survey to students to provide data on
the number of days students come to campus, or find an
alternative data source to estimate this figure. Ways to increase
the number of students who respond to the survey should also be
explored.

Adaptations to the GIS system to provide data based on shortest
drive to campus rather than travel in a straight line should be
explored. 

total effective full-time students enrolled as on-campus (as opposed to distance) for
each of our 5 main campuses, and calculated the distance to campus 
an assessment of distance from home address to campus of study (straight-line
distance; where the supplied address did not match a record in LINZ’s database of New
Zealand’s street addresses, or the address was more than 100km from campus, these
entries were excluded). 

9.1.1 Category summary and calculation method:
The approach for student commuting has been modeled on the previously developed
method for staff commuting. The Strategy, Analysis and Reporting Office (SARO) provided
for each calendar year:

The 2021 travel survey went out to all enrolled students, with around a 10% response rate.
To account for students who live close to campus being under-represented by the survey
sample, mode splits were developed for those living 0-1km, 1-2km, 2-5km, 5-10km, 10-20km
and 20+km from campus and applied to that cohort of students from the data supplied by
SARO. The midpoint of each distance from campus group was then doubled to give
estimated total daily commute for that group (i.e. 1, 3, 7, 15, 30 and 40km respectively). 

2019: 180 days (2 x 15 week semesters x 6 days/week to campus), which is 81% of
staff days on campus assumed in staff commuting 
2020: 144 days (24 weeks [reflecting 6 weeks with no commuting while in lockdowns] x
6 days/week to campus), which is 80% of staff days on campus assumed in staff
commuting.
2021: For 2021 we changed to a campus based approach, where we instead calculated
each Otago campus commuting days/on campus days separately (145 days for
Dunedin, 147 for Christchurch and Invercargill, 117 for Wellington, and 109 for
Auckland). This is reflective of the different alert levels and traffic light levels that
different parts of the country and campuses were experiencing in 2021, and the
evacuation of our Wellington campus due to earthquake resilience concerns

The number of days a student could be expected on campus, based on advice from SARO: 

The total travel distance per mode was calculated by multiplying the round-trip distance to
campus by total EFTs for that category multiplied by number of days on campus. 

The distance per mode was then multiplied by the relevant emissions factors for private
vehicles (Section 7.2, Table 17 of MfE Guidance).

U N I V E R S I T Y  O F  O T A G O

In the absence of any other available data, the 2021 travel survey
was used to supply travel mode splits for 2019 and 2020. Emissions
from public transport are covered in the next section. Emissions
from all other modes of transport were considered to be de
minimus.

https://environment.govt.nz/assets/publications/Measuring-emissions-guidance-August-2022/Detailed-guide-PDF-Measuring-emissions-guidance-August-2022.pdf
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Public transport 2019 2020 2021

Total Emissions
(tCO2-e)

Total Emissions
(tCO2-e)

Total Emissions
(tCO2-e)

tCO2 tCH4 tN2O

Distance (Km) 1,349,609 1,065,862  1,121,973.43 

Emission Factor Various Various Various Various Various Various

Emissions 186.51 147.31  165.48   163.36   0.15   2.13 

9.1.1 Category summary and calculation method:
As for Private Vehicles, emissions from students commuting via public transport was based on:

a) EFTS per campus enrolled as on-campus
b) Distance from home address to campus calculated as a straight-line distance, with students
grouped
c) Proportion of students (per distance from campus group) using public transport as per 2021
travel survey

The total commuting distance was then multiplied by the percentage of staff using public
transport (e.g., 4.6% of Dunedin based staff for 2019) to identify an approximation to the total
commuting distance by bus. The emission factors (average bus for Dunedin, Invercargill,
Christchurch and Auckland campuses, and Wellington national average bus emission factor for
Wellington Campus) from Section 7.3, Table 27, of MfE guidance was applied to establish the
total emissions for the bus over the total distance. This was then divided by the average
occupancy to provide an emission total for an individual passenger rather than the whole
vehicle. (NB: the MfE guidance provides Wellington and National average emission factors
based on available data. We have used the Wellington average for Wellington commuting and
the national average for all other campuses.)

That the straight-line distance to campus is an acceptable
proxy for the actual travel distance. This may produce an
under-reporting error.
That the travel survey held April 2021, normalised for
distance students live from campus, are representative
across the whole year and provide an acceptable proxy
for 2020 & 2019 travel mode splits.
That students will come to campus on average 6 times
per week during the semester, and that time students
choose not to come to campus (e.g. no scheduled
classes on a given day, or attending lectures online), or
spend off-site (e.g. on field trips, doing field work or
attending conferences - some of which may be captured
in other emissions categories, e.g. mobile combustion), is
de minimus. This may produce an over�reporting error. 

9.1.2 Uncertainty and disclosures:
The following assumptions have been made in this
calculation. 

Consider adjusting the travel survey to students to provide
data on the number of days students come to campus, or find
an alternative data source to estimate this figure. Ways to
increase the number of students who respond to the survey
should also be explored. 

Adaptations to the GIS system to provide data based on
shortest public transport route to campus rather than travel in
a straight line should be explored. 

9.1.3 Recommendations to improve reporting

11.28% from 2019

U N I V E R S I T Y  O F  O T A G O
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Student Air Travel 2019 2020 2021

Total Emissions
(tCO2-e)

Total Emissions
(tCO2-e)

Total Emissions
(tCO2-e)

tCO2 tCH4 tN2O

Input Units (Domestic Travel
Distance) (km)

16,264,589 16,655,591 18,096,316

Units of Emissions tCO2-e tCO2-e tCO2-e tCO2 tCH4 tN2O

Emission Factor 0.242 0.242 0.306 0.300 0.001 0.004

Emissions (Domestic) 3936.03 4,030.65 5537.47 5428.90 18.10 72.39

Input Units (Short Haul
Travel) (Km)

676,159 726,451 658,305

Emission Factor 0.160 0.153 0.151 0.153 0.00001 0.001

Emissions (Short Haul) 108.19 111.15 99.40 98.75 0.01 0.66

Input Units (Long Haul
Travel) (Km)

33,793,714 26,173,242 17,100,943

Emission Factor 0.163 0.146 0.148 0.147 0.00001 0.001

Emissions (Long Haul) 5508.38 3,821.29  2530.94 2513.84 0.17 17.10

Total Distance 50,734,462 43,555,284 35,855,565

Total Emissions 9552.59 7963.09 8167.82 8041.48 18.27 90.14

9.1.1 Category summary and calculation method:
The Strategy, Analysis and Reporting Office sourced data for students
classed as active enrollments (not final exam only) for the given
academic year. Distance students were excluded. 

Domestically located students are assumed to fly if the flying (great
circle) distance is over 300 km return. For domestic students we have
included the distance of one return journey between the airport nearest
their home address and teaching campus per annum, reflecting getting
to campus to study and then home again at the end of the academic
year. Any flights taken between the beginning and end of the year are
outside of the University’s operational control and therefore considered
out of scope.

All international flights are assumed to travel to Auckland, from which
we assume there is an AKL transit flight to take international students
to the teaching campus. For international points of departure, the
nearest international airport was selected as actual points of departure
could not be ascertained. 

Students are assumed to fly one journey between home address and
teaching campus (or vice versa) per annum. This reflects that many
students will not return home every year (even before considering the
impact of border restrictions from COVID-19). 

This total distance for each class of air travel was then multiplied by
the appropriate emissions factor from Section 7.5, and 7.5.5, Table 39
and Table 48 of the MfE 2022 Guideline to calculate total emissions. 

The 2021 calculations reflect reduced international student numbers
due to the COVID-19 pandemic resulting in fewer international flights,
which was partially offset by strong domestic enrollments from around
New Zealand. 

14.50% from 2019

U N I V E R S I T Y  O F  O T A G O
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https://environment.govt.nz/assets/publications/Measuring-emissions-guidance-August-2022/Detailed-guide-PDF-Measuring-emissions-guidance-August-2022.pdf


49 | G H G  E M I S S I O N S  I N V E N T O R Y  2 0 2 1

That domestic students living more than 150km from their study campus fly to and from their
nearest airport and teaching campus every year. This may overstate the number of domestic
students flying at the beginning and end of the year (eg when driving may be preferred due to the
need to transport belongings). Sensitivity analysis undertaken as part of the 2020 report indicates
increasing the distance between home address and campus to 300km would only reduce
emissions by 4%.
That international students fly the equivalent of a one-way trip from their home country to
teaching campus. In years like 2020 and 2021, with significant border restrictions and Managed
Isolation and Quarantine requirements, this is likely to overstate the total number of journeys. As
travel restrictions ease, this may understate the number of journeys. Sensitivity analysis in the
2020 report suggested if every international student flew a return trip home annually, emissions
could be 56% higher. If only 10% of international students flew annually, but took return flights,
this would result in 45% lower emissions from this category.
We do not currently have data on what class international students fly. The assumption is that
most, if not all, would fly economy class, but we have taken the prudent approach of using the
average emissions factors, until such time has we have better evidence. If economy class
emissions factors are used, this would result in student air travel emissions in 2021 of 8,167.82
tCO2-e (8.6% lower than reported).
We have excluded self-booked air travel undertaken by students during the year that may be
required to fulfil aspects of their course (travel booked through the University's travel agents is
captured under business air travel) as we do not currently have data on these flights. We intend
to improve data on this form of travel and report on "self-funded course-related student travel" in
the future.

9.1.2 Uncertainty and disclosures:
As stated above, the actual flights taken by students are unknown. 

The following assumptions have been made in calculating these emissions: 

Based on the above, the University feels it is taking a conservative approach to reporting the student
air travel emissions that fall within its scope of operational control.

In 2022, the University and Otago University Students Association will work together to better
understand student flying behaviour and identify options to improve data collection, reduce
emissions and offset emissions when flying is necessary.

Work with departments that require students to self-fund travel (e.g. contact courses for distance
students; electives for medical students) to include flights taken in this category. 

9.1.3 Recommendations to improve reporting

U N I V E R S I T Y  O F  O T A G O
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Transmission & Distribution Losses –
Electricity

29
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Electricity 2019 2020 2021    

 
Total Emissions

(tCO2-e)
Total Emissions

(tCO2-e)
Total Emissions

(tCO2-e)
tCO2

CH4
(tCO2-e)

N2O
(tCO2-e)

Input Units (kWh) 45,193,469 53,729,383 51,769,270    

Emissions Factor
(kg/kWh)

0.0119 0.0110 0.0110 0.0107 0.0003 0.000021

Total Emissions 537.80 591.02 569.46 553.93 15.53 1.09

9.1.1 Category summary and calculation method:
Emissions due to losses in transmission and distribution of
electricity are calculated based on the total kWh of electricity
consumed. The Emission factors used are from Section 5.3 Table 12
of MfE Guidelines. 

While emissions from electricity (scope 2) only increased by 7%, the
transmission and distribution losses increased by 21% due to the
increase in the MfE’s emissions factor by 15% between 2019 and
2020.

9.1.2 Uncertainty and disclosures:
There is a high level of confidence in this data due to the source
being actual consumption data and checked routinely through the
processing of invoices for payment.

9.1.3 Recommendations to improve reporting
As stated in section 10.1

5.89% from 2019

U N I V E R S I T Y  O F  O T A G O
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Steam and MTHW losses – Coal
and Biomass
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Coal & Biomass 2019 2020 2021    

 
Total Emissions

(tCO2-e)
Total Emissions

(tCO2-e)
Total Emissions

(tCO2-e)
tCO2

CH4
(tCO2-e)

N2O
(tCO2-e)

Total Consumption
Coal (kWh)

 17,681,864   3,634,490  2,456,410    

Total
Comsumption -
Biomass (kWh)

 17,486,769   26,989,325   29,713,741     

Input Units –
emissions from

coal consumption
(tCO2-e)

6,176.28 1,225.77 786.54 781.92 0.22 4.40

Input Units –
emissions from

biomass
consumption

(tCO2-e)

273.32 416.99 449.57 NA NA NA

Emission Factor
5% of calculated
emissions from

consumption

5% of calculated
emissions from

consumption

5% of calculated
emissions from

consumption

5% of calculated
emissions from

consumption

5% of calculated
emissions from

consumption

5% of calculated
emissions from

consumption

Emissions Coal 308.81 61.29 39.33 39.10 0.01 0.22

Emissions Biomass 13.67 20.85 22.48 NA NA NA

Total emissions 322.48 82.14 61.81 39.10 0.01 0.22

9.1.1 Category summary and calculation method:
Emissions due to losses in distribution of MTHW and Steam are
calculated based on the total kWh of energy supplied. 5% losses
were used based on DEFRA guidelines for transmission and
distribution.

9.1.2 Uncertainty and disclosures:
There is a high level of confidence in this data due to the source
being actual consumption data and checked routinely through the
processing of invoices for payment. 

However, the accuracy would be improved if the actual % loss was
known for the local systems. 

It should be noted that carbon dioxide emitted from the combustion
of wood fuel is biogenic and treated as carbon neutral and out of
scope. However, the combustion of biofuels generates
anthropogenic methane and nitrous oxide. DEFRA emission factors
only provide the total tCO2e, but not a breakdown of the other GHGs.
Therefore, only the total emissions (t-CO2- e) has been reported in
the inventory.

9.1.3 Recommendations to improve reporting
Establish sufficient metering to measure actual losses

87.26% Coal from 2019

U N I V E R S I T Y  O F  O T A G O

64.44% Biomass from 2019



Steam and MTHW - Natural Gas transmission
and distribution losses 
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Natural Gas 2019 2020 2021    

 
Total Emissions

(tCO2-e)
Total Emissions

(tCO2-e)
Total Emissions

(tCO2-e)
tCO2* (Out of

scope)
CH4

(tCO2-e)
N2O

(tCO2-e)

Input Units –
Natural Gas(kWh)

1,536,620 1,003,060  999,444     

Emission Factor
(kgCO2-e/kWh)

0.012 0.012 0.012 N/A 0.012 N/A

Total Emissions 18.44 12.04 11.99 - 11.99 -

9.1.1 Category summary and calculation method:
Emissions due to losses in distribution of MTHW and Steam from
Natural Gas heated system in Wellington are calculated based on
the total kWh of energy supplied. MFE provides a transmission and
distribution losses emissions factor for natural gas. Notably, this
reduced by almost half from its 2019 guidance (0.0228 tCO2-
e/KWh, based on 2016 data) and 2020 (0.012 based on 2018 data).
As such, we have elected to use the figure from 2022 guidance
under Section 3.5 Table 6 as it most closely relates to the time
periods we are measuring.

9.1.2 Uncertainty and disclosures:
There is a reasonable level of confidence in this data due to the
source being invoices from the Capital and Coast DHB based on
actual consumption data and checked routinely through the
processing of invoices for payment. 

However, the accuracy would be improved if the actual % loss was
known for the local system

9.1.3 Recommendations to improve reporting
Discuss with CCDHB if they intend to install metering to measure
actual losses

34.96% from 2019

U N I V E R S I T Y  O F  O T A G O
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Water 2019 2020 2021

Total Emissions (tCO2-
e)

Total Emissions
(tCO2-e)

Total Emissions
(tCO2-e)

tCO2 tCH4 tN2O

Input Units m3 268,780 338,124 455,941

Emission
Factor
(kgCO2-e/m3)

0.031 0.031 0.031 0.03 0.0014 0.00003 

Total
Emissions

8.41 10.48 14.13 13.68 0.63 0.0137

9.1.1 Category summary and calculation method:
The emissions resulting from the supply of water were
calculated based on a report from the local authority
summarising the volume of water included in all invoices for
the calendar year. The units were 1,000 litres, which is the
same as 1 m3. The emissions factors in Section 9.2, Table 72
of MfE Guidance were used.

This data includes Dunedin campus, the Wellington campus,
and Invercargill. 

9.1.2 Uncertainty and disclosures:
There is a high level of confidence in this data due to the
source being actual consumption data and checked routinely
through the processing of invoices for payment. 

Water from St Margaret’s Residential College was included in
the initial data report. This has been excluded as it is not a
University owned facility and as such is out of scope of this
report.

Data was not available for Christchurch and Auckland,
however these amounts are considered de minimis.

That the water usage invoices be captured in an automatic
reporting system

9.1.3 Recommendations to improve reporting

68.06% from 2019

U N I V E R S I T Y  O F  O T A G O
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Food (old method) 2019 2020 2021

Total
Emissions
(tCO2-e)

Total Emissions
(tCO2-e)

Total Emissions
(tCO2-e)

tCO2 tCH4 tN2O

Residential Colleges 

Input Units (Total Number
of Dietary Days)

682,290 676,000 665,497

Emission Factor 6.6 6.6 6.6 NA NA NA

Emissions 4,503.1 4,461.6 4,392.2 NA NA NA

Retail Outlets/events

Input Units(Cost Basis
NZ$)

$2,799,076 $1,679,486 $1,407,366

Emission Factor Cost Basis Cost Basis Cost Basis NA NA NA

Emissions 72.1 42.2 39.0 NA NA NA

Total Emissions 4575.2 4503.8  4,431.3  NA NA NA

Food (new method) 2019 2020 2021

Total Emissions
(tCO2-e)

Total Emissions
(tCO2-e)

Total Emissions
(tCO2-e)

tCO2 tCH4 tN2O

Input Units (Total
kg)

NA NA 1,042,608

Emission Factor NA NA Various NA NA NA

Emissions NA NA 4969.8 NA NA NA

9.1.1 Category summary and calculation method:
Emissions due to preparation and waste are captured in stationary
combustion and operational waste emissions categories. This category
captures the emissions up to the food arriving on campus.

The emissions resulting from the purchase of food fall into two main
categories: food for consumption by students in residential colleges and
food for sale in retail outlets or events. Given the emphasis on the
residential experience at Otago the food purchases for over 2500 residents
in colleges is by far the more significant of the two. 

Prior to 2021 we did not have ingredient level data to calculate emissions.
Access to this data has enabled a step-change in our reporting in this
category.

Old method:
For the emissions relating to catering in residential colleges a per resident,
per day basis was selected (see 2019 GHG report for more detail of other
options considered). 

This method is based on the work of Jonathan Drew who developed a New
Zealand based emissions model which differentiated emissions from both
New Zealand food supply and production, and a range of dietary choices
(Drew, 2017; Drew et al., 2020). While it is likely that the diet provided to
students in residential colleges is a healthier range of options than the
average New Zealand diet, and potentially a lower emissions diet, there
was not a nutrition policy statement to support this claim. Due to the many
choices on the menu, it was not possible to confirm it by menu choices
either. Therefore, the emissions for the typical New Zealand Daily diet were
adopted (6.6kgCO2-e/person/day). 

For food purchased for retail outlets and catering (central production
kitchen) a cost-based method utilising the Carnegie Mellon tool was used. 

*8.61% from 2019
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New method: 
We now have access to a full breakdown of ingredients purchased (weight in
kilograms) by the colleges and the central production kitchen that supplies Dunedin
outlets. It was therefore decided that for the 2021 food emission calculations, the
calculation method would change to obtain more accurate data and provide a better
understanding on each food ingredients emissions. 

Using the 'Healthy and Climate-Friendly Eating Patterns in the New Zealand'
database developed by Drew and updated by Auckland University, the appropriate
emission factors were manually allocated to each ingredient for both the College
Catering ingredient list, and the Union Central Production Kitchen list.

Colour codes were appointed to each allocated ingredient emission factor to signify
our degree of confidence, green being a reasonable match, orange representing the
fact that the emission factor was imperfect, and red which signified that the
emission factor was unknown, and that a placeholder emission factor (average
emissions factor for all "green" ingredients) was allocated. The kilograms of each
ingredient were then multiplied by the relevant emissions factor and summed to get
total emissions from purchased food.

Now that we have more accurate measure of emissions, we can show the impact of
different choices at the different stages (menu design, ingredient ordering, and food
choice by diners). This allows us to support residential colleges and campus
retail/food outlets in becoming knowledgeable in food emissions to further support
sustainable and mindful decision-making when ordering and designing menus.
Having an EF per ingredient also allows us to potentially trial food labelling with
emissions per serve information and other awareness raising actions. Additionally,
there is a lot of potential in this space for post-grad research in applied settings. 

Whilst using this method produced higher than expected total emissions, we would
rather be conservative and over-estimate, than under-estimate. 
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9.1.2 Uncertainty and disclosures:
We recognise that we are unable to obtain the emission factors for all ingredients, and
therefore a placeholder emissions factor was used. We understand that these
placeholder emissions may not always be accurate, but using a placeholder allows us to
include these emissions, rather than avoiding them. It should be noted that only 2.5% of
ingredients by weight were not coded as having a good emissions factor match.

Some of the emissions factors are older than others. Some better reflect the regions
from which we source our ingredients than others. Tracking food emissions is an
emerging field and we will continue to advocate for more timely and accurate emissions
factors to support our work.

9.1.3 Recommendations to improve reporting
The University now uses the same food ordering and menu management IT system
(JAMIX) across its college kitchens and Union outlets. This system can hold emissions
factors and calculate emissions automatically for food purchases, recipes and menus. 

We all acknowledge this is a multi-year transition, starting with reasonably coarse-
grained emissions factors and then refining factors and measurement as and when
supported by research.
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Waste from Operations- Waste to
Landfill

34
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Waste to landfill 2019 2020 2021

Total Emissions
(tCO2-e)

Total Emissions
(tCO2-e)

Total Emissions
(tCO2-e)

tCO2 tCH4 tN2O

Input Units (Kg) 1,908,458 1,617,632 1,669,000 

Emission Factor 1.17 1.17 0.647

Total Emissions 2,232.90 1,892.63  1,079.84  NA NA NA

9.1.1 Category summary and calculation method:
The data relating to waste to landfill is sourced from the
Waste Management Environmental report. 

The data for the report is collected from actual weights
picked up on site. The emissions factors in Section 10.3,
Table 81 of MfE Guidance (2022) were used for general waste
for which the composition was not known (landfill without gas
recovery).

It should be noted this emissions factor reduced considerably
from the MfE's previous guideline, which explains why a
reduction in waste to landfill by weight of 13% from our base
year is a 51% reduction in emissions terms. 

9.1.2 Uncertainty and disclosures:
There is a high level of confidence in the data as it relates
directly to actual weights of material collected.

9.1.3 Recommendations to improve reporting
That the waste data is captured in an automatic and live
report with other emission sources

51.64% from 2019

U N I V E R S I T Y  O F  O T A G O

https://environment.govt.nz/assets/publications/Measuring-emissions-guidance-August-2022/Detailed-guide-PDF-Measuring-emissions-guidance-August-2022.pdf


Waste from Operations - Recycling
and other

35
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Recycling and
other

2019 2020 2021    

 
Total Emissions

(tCO2-e)
Total Emissions

(tCO2-e)
Total Emissions

(tCO2-e)
tCO2 tCH4 tN2O

Input Units (Kg) 273,995 323,541 366,067    

Emission Factor Various Various Various    

Total Emissions 6.76 6.30 7.11 NA NA NA

9.1.1 Category summary and calculation method:
The data relating to recycling and other waste streams is sourced from the Waste Management
Environmental report. This data for the report is collected from actual weights picked up on site.
Several streams were identified and the relevant emission factor from DEFRA guidelines applied.
The exact composition of the mixed waste category was not known. In 2020, the Waste
Management Area Manager supplied information about the usual composition of mixed
recycling being sorted at their sorting plant: 60% mixed paper, 30% mixed Plastic, 10% Mixed
Cans. The quantities for mixed recycling were then subdivided accordingly and the most
appropriate emission factors applied. Emissions from all streams (excluding General Waste)
were then added to provide the total emissions for this category

9.1.2 Uncertainty and disclosures:
There is a high level of confidence in the data relating to
glass and paper/cardboard. These relate directly to actual
weights of material collected. 

It is known that some organic waste from campus gardens
such as clippings and grass cuttings is directed to a compost
site owned by the University and then brought back to
campus as compost. No data is available for this waste.

There is a high level of confidence in the total quantity of
mixed recyclable waste. However, the division of this mixed
waste into categories (Glass, Plastic and Cans) is based on
an estimate of the normal composition of mixed waste at the
sorting plant. This does not necessarily relate directly to the
composition of waste on campus. Indeed, there may be
significant differences throughout the University. For
example, the composition of mixed recycling in residential
colleges is likely to differ from the composition in teaching
spaces.

9.1.3 Recommendations to improve reporting
To establish a system to account for the waste going to the
University-owned composting facility.

To conduct waste audits on campus to establish the
composition of mixed recycling at a more local level. This is
likely to be done in collaboration with students as a research
project. 

5.92% from 2019
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Waste from Operations - Wastewater
treatment

36
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Wastewater
treatment

2019 2020 2021

Total Emissions
(tCO2-e)

Total Emissions
(tCO2-e)

Total Emissions
(tCO2-e)

tCO2 tCH4 tN2O

Input Units m3 268,780 338,124 455,941

Emission Factor 0.457 0.457 0.480 0.077 0.167 0.2350

Total Emissions 120.15 154.52 218.85 35.11 76.14 107.15

9.1.1 Category summary and calculation method:
The emissions resulting from the treatment of wastewater
were calculated based on a report from the local authority
summarising the volume of water included in all invoices for
the year. The units were 1,000 litres, which is the same as
m3. The emissions factors in Section 9.3, Table 73 of MfE
Guidance were used

9.1.2 Uncertainty and disclosures:
There is a high level of confidence in this data due to the
source being based on actual consumption data and checked
routinely through the processing of invoices for payment.

9.1.3 Recommendations to improve reporting
That the water usage invoices be captured in an automatic
reporting system 

81.05% from 2019

U N I V E R S I T Y  O F  O T A G O

https://environment.govt.nz/assets/publications/Measuring-emissions-guidance-August-2022/Detailed-guide-PDF-Measuring-emissions-guidance-August-2022.pdf
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Working from
Home 

2019 2020 2021

Total Emissions
(tCO2-e)

Total Emissions
(tCO2-e)

Total Emissions
(tCO2-e)

tCO2 tCH4 tN2O

Input units
(Employee WFH per
day)

45,683 199,111 162,377 

Emission Factor 0.446 0.446 0.446 0.429 0.0170 0.00061

Total Emissions 20.37 88.80 72.42 69.66 2.76 0.10

9.1.1 Category summary and calculation method:
The University of Otago had not previously included Working from Home (WFH) as a category in
its greenhouse gas emissions reporting. However, in October 2021 the Carbon Neutral
Government Programme (CNGP) provided guidance on calculating emissions for participating
agencies, which included that agencies must report on emissions from staff working from
home. 

The Ministry for the Environment (MFE) first provided guidance on how to calculate emissions
from working from home in its 2020 guide, released in December 2020, and recently released
their updated emission factors in the 2022 guide. Regardless of the CNGP requirement, the
increase in staff working from home as a result of the COVID-19 pandemic and the evacuation
of much of the Medical School in Wellington due to low earthquake ratings in 2021, means
working from home has become more common for Otago staff and it is timely to calculate these
emissions and consider their materiality for emissions reporting.  

It should be noted that increased working from home is likely to reduce commuting to campus
(an emissions calculation underpinned by assumptions) and may have muted impacts on other
categories such as campus-based energy and water consumption and waste to landfill
(emissions calculation based on actual consumption metrics).

A high level analysis of the average commuting emissions per
staff FTE shows for all of our campuses this figure is higher
than the default working from home emissions factor of 0.446
kg CO2-e per day (or the with heating factor of 0.908 kg CO2-e).
This means that more working from home is likely to reduce our
overall GHG emissions. However, given the importance of in-
person delivery and outstanding campus experiences, further
promotion of Working From Home as an emissions reductions
measure would need to consider negative impacts on other key
strategic objectives

Whilst we don't have precise data on WFH numbers, we do
know the time periods in which each campus was impacted by
COVID-19 alert levels and the Wellington campus evacuation.
These periods were used as indicators of how many staff 
 would have been working from home.  

Once rates of working from home were agreed on for each
campus, the total working from home days were calculated
using staff numbers for each location and then multiplied by the
MFE default WFH emissions factor under Section  6.2, Table 14. 

We also used these calculations to deduct WFH days from staff
commuting calculations to avoid double counting. 

U N I V E R S I T Y  O F  O T A G O

255.52% from 2019

https://environment.govt.nz/assets/publications/Measuring-emissions-guidance-August-2022/Detailed-guide-PDF-Measuring-emissions-guidance-August-2022.pdf
https://environment.govt.nz/assets/publications/Measuring-emissions-guidance-August-2022/Detailed-guide-PDF-Measuring-emissions-guidance-August-2022.pdf
https://environment.govt.nz/assets/publications/Measuring-emissions-guidance-August-2022/Detailed-guide-PDF-Measuring-emissions-guidance-August-2022.pdf


While some teams have formalised working from home arrangements with staff
(for example, employee to work from home on two specified days per week),
others do not. Those agreements that do exist are not held centrally. Therefore
it is difficult to collate this information. 
Staff working from home may use a variety of ways to connect and access
documents (VPN, One Drive, SharePoint), and it is difficult to distinguish from
staff working on campus using the same tools. The nature of some work may
mean that network usage is an insufficient indicator of where and when staff
are working (for example, academic staff may undertake reading, writing and
marking tasks “offline”; many operational staff are not office based). 

9.1.2 Uncertainty and disclosures:
We currently lack reliable data on the number of staff working from home due to a
number of challenges. The first being that our HR and IT systems are not set up to
support this kind of reporting.  
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Include WFH questions into the next Workplace Travel Survey,
in the 2nd half of 2022.  
Discuss with HR and IT teams ways in which they can provide
supporting information for future calculations, if required.  

9.1.3 Recommendations to improve reporting
To gain a more accurate data pool on WFH numbers to calculate
the emissions for 2022, and potentially simplify the process, we
will: 

U N I V E R S I T Y  O F  O T A G O



A choppy sea can be navigated by a waka

He moana pukepuke
e ekengia e te waka
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