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EXECUTIVE SUMMARY

We are all connected by our need for food, water, and shelter. Earth's ability to continue
to provide these servicesis atrisk due to current greenhouse gas (GHG) emission levels associated
with consumption and production of commodities and associated shifts in the global climate
(IPCC, 2018). Approximately 25 percent of global GHG emissions (GHGe) come from the agri-
food sector (FAO, 2019). Creating a climate-friendly food system (CFFS) is infegral in lowering
anthropogenic emissions and thereby mitigating climate change while also supporting a more
food-secure future. The University of British Columbia (UBC) announced a Climate Emergency
Declaration in December 2019, joining a network of over 7,000 other higher education institutions
across 6 continents (THE, 2019). At an international scale, these declarations recognize this wicked
issue. The UBC community highly supports this declaration, with over 5,000 campus community
members participating in the climate strike on September 27th, 2019 and over 1,600 who signed
an open letfter calling on UBC to declare a climate emergency (Ono, 2019). UBC’s declaration
underlines the importance of embedding climate justice into campus policies which include
issues such as the health and wellbeing of people and the earth (Ono, 2019). Food climate justice
is an integral part of a climate justice system.

The current Climate Action Plan (CAP) includes food related emissions as scope 3, thus,
they are not considered to be under the immediate control of the University (UBC, 2015b). To
realize climate justice, our report informs the UBC CAP 2030 to identify food as an important
carbon emission reduction category that is within the control and influence of UBC. Our research
purpose is to advise the development of policies and guidelines that accelerate UBC's fransition
towards a climate-friendly campus food system and inform future climate action planning
processes. To achieve this transition, we determined two research goals: (1) to promote actions
which aid UBC's policies and progression towards a sustainable food system while addressing
GHGe reductions, and (2) to define a climate-friendly food system and apply it to the context of
UBC's campus food system.

Our research objectives were to: (1) identify how other post-secondary institutions are
leading in terms of adopting and implementing climate-friendly food policies and guidelines; (2)
assess how UBC and UBC Food Services (UBCFS) are aligned with the goals of the current UBC
CAP and the recent UBC Climate Emergency Declaration; (3) develop climate-friendly food
procurement guidelines to inform UBC Food Services; and (4) develop climate food targets to
inform the UBC CAP 2030.

We utilized three research methods to achieve our research objectives. To address
objectives 1, 2, and 4, we conducted a literature review of current leading climate related food
system policies and strategies of other institutions to inform UBC's CAP 2030 and UBC Food
Procurement Guidelines. To address objectives 2 and 3, we reviewed secondary data, including
UBCFS categorical food spend from 2016-2018, the 2018 sustainability reports from major food
suppliers, and menu offerings from UBCFS dining halls. To address objectives 2, 3, and 4, we
collected primary data from interviews of relevant stakeholders. We interviewed stakeholders
involved with campus food procurement and sustainability initiatives, as well as climate planning
fo inform recommendations that are applicable to the UBC context.

Based on our findings from the primary and secondary data, we provided two sets of
immediate actionable recommendations. The first set of 5 recommendation is oriented towards
UBCEFS: (1) Increase procurement of foods low in GHGe that are local and seasonal, (2) create a
new system to track food-related GHGe on campus, (3) implement nudging strategies and
improved rewards programs, (4) continue to frain chefs on creating delicious plant-based meals,
and (5) pilot a 100% plant-based food outlet. The second set of 4 recommendations aims to
inform UBC Campus and Community Planning for the CAP 2030: (1) assess the current GHG
impact of the UBC campus food system, (2) create and enforce a climate-friendly food system
framework, (3) create an online platform to purchase directly from local producers, and (4)
advance community education on food system sustainability.
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1. INTRODUCTION

1.1 RESEARCH TOPIC

Food systems have a crucial and
complex role to play in sustaining socio-
ecological well-being. They are intricately
connected to global climate conditions and
are vulnerable to change. Agriculture’s
intensive resource demands are playing a
role in destabilizing earth system functions,
with  major confributions to land-use
changes, biogeochemical flows, biosphere
integrity and climate change (Campbell et
al., 2017). With a growing global population,
agricultural greenhouse gas (GHG) emissions
will likely continue to increase as food
production is projected to rise by 60% by 2050
(Alexandratos & Bruisma, 2012).
Transformation of current food system
activities is necessary to continue supporting
a healthy and flourishing global food system.
To reach the global Paris Agreement Climate
Change targets of staying within 1.5 °C, it is
imperative that the agriculture sector also
confribute to emissions reductions (Meadu et

al., 2015). The EAT-Lancet Commission report

on Healthy Diets from Sustainable Food

Systems positions food as the single strongest
lever to optimize environmental sustainability
and human health (Willett et al., 2019).

The global climate crisis requires
urgent action to minimize its potential
impacts. Governing bodies and institutions
across Canada and the world are working
collectively to help mitigate and adapt to
climate change. UBC is committed to a just
and sustainable food system, inspiring
collaborative action to catalyze global
change. As aleaderin campus sustainability,
UBC must take steps to bring food challenges
to the forefront and prioritize transformations
towards a climate-friendly campus food
system (CFFS). UBC Food Services (UBCFS)
has made commendable progress in
increasing plant-based food offerings in past
years. However further effort can be made to
establish guidelines for climate-friendly
procurement. With the UBC 2030 Climate
Action Plan underway, collectively enforced
good practices can reinforce the campus’
commitment to reducing food system
emissions as well as increasing resilience and

adaptability. There is a need for improved
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understanding of where to focus within the
existing UBC food system to reduce GHG
emissions (GHGe). UBC has the ability to
leverage existing campus efforts and
strengthen its contributions to climate action.
This research offers opportunities to decrease
campus emissions and create a unified vision
for a climate-friendly (CF) food system.
1.2 RESEARCH RELEVANCE

Climate change has already affected
global food security due to warming,
changing precipitation patterns, and the
greater frequency of extreme climate events
(IPCC, 2019). Creating climate-friendly food
systems is vital to reducing emissions, while
supporting adaptation and food security.
The UN's Sustainable Development Goals
(SDG) aim to address the world's most
pressing issues, working towards a better and
more sustainable future. There is a global
focus on integrating responsible socio-
ecological practices into food system
activities to ensure a sustainable and
equitable future for all (UNDSDG, nd.).
Nationally, A Food Policy for Canada is

working towards establishing a food system

which is resilient and innovative, sustains the
environment and supports the economy
(Government of Canada, 2017). Metro
Vancouver's Regional Food System Action
Plan is also determined to foster a sustainable
and adaptive food system through social,
environmental and economic efforts to
improve community health and well-being
(Metro Vancouver, 2016). Climate change
and sustainable food systems have been
made a priority for policies on all scales,
including at UBC where ambitious actions
are being taken to address these issues.
Through UBC’s CAP 2020, the
University has committed to reducing
campus GHGe by 67% as of 2021 and aim for
a 100% reduction by 2030 (UBC, 2015). These
targets align with the need to keep global
average surface warming to 1.5°C as laid out
by the Paris Agreement and emphasized by
the IPCC’'s Special Report on Global
Warming (IPCC, 2018). The CAP’s current
plans to address food systems issues are
limited. Exploring ways to address food
emissions reductions and transitioning to low

carbon menus is listed as an opportunity in
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the document, but robust targets and
actions are yet to be identified.

The UBC community, especially
campus sustainability initiatives such as UBC
Climate Hub, UBC350, Alma Mater Society
(AMS), and the UBC Farm, have been
advocating for a responsible food system
that encourages low-carbon practices and
promotes food security (UBC Climate Hub,
nd.; UBC350, nd.; AMS of UBC, nd.; UBC Farm,
nd.). Campus and Community Planning and
UBC Food Services have been working
towards re-evaluating common goals and
values for climate action and food systems.
Through  the  development of CF
recommendations and policies for the UBC
campus, our research identifies priority areas
of focus for GHG reductions in food
procurement. Our recommendations can
confribute to advancing current UBC
campus planning processes which fail to
consider food systems as a priority for climate
action.  Working with  key community
stakeholders, we have identified a list of

tangible and inclusive solutions, which will

help transition UBC towards a low-carbon
and resilient campus food system.

1.3 PROJECT CONTEXT

The agri-food  system  currently
conftributes majorly to climate change, with
an estimated 5 billion metric tonnes of CO2
equivalent added to the atmosphere each
year - approximately a quarter of global
GHGe (FAO, 2019). In Canada, emissions
from agriculture accounted for 8.4% of total
GHGe in 2017. This only accounts for the
production of food while the fransportation,
waste management, and land use changes
are represented elsewhere in the Canadian
inventory (Government of Canada, 2019). It
is quite difficult to account for all factors
which confribute to emissions related to our
food system due to the inherent complexity
of the system. It is necessary to shift the
current paradigm and develop a more
climate-friendly food system; one which is
regenerative, resilient, and reduces emissions
all while feeding the growing population.
After  growing

pressures, UBC

announced a Climate Emergency

Declaration in late 2019. This is in line with
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many other communities and institutions
across the globe declaring a climate
emergency. The University acknowledges
the need for drastic emissions reductions and
specifically mentions the importance of
accelerating timelines for existing actions
under the current UBC CAP 2020 (UBC, 2019).
They also readlize the need to develop
climate food targets to inform the UBC 2030
CAP, as the current plan only briefly mentions
the food system as a complimentary
opportunity to reduce emissions. UBC
currently considers food system emissions as
scope 3, meaning they are indirect emissions
which are outside of the University's
immediate control (UBC, 2015). In fact, the
previous iteration of the CAP, the CAP 2010,
included more of a focus on GHGe related
to food and identified action items which
would help shift UBC towards a more
sustainable, low carbon food system. (UBC,
2008). Nonetheless, the recent Climate
Emergency Declaration by UBC and the
commitment to the new 2030 CAP display an
ambition to re-examine food related

emissions and categorize them as emissions

which the University has influence and a
confrol over (UBC, 2019). Hence, they need
climate food targets to inform the new CAP.

UBC Food Services' current Food
Vision and  Values  expresses  their
commitment fowards confributing to a more
sustainable food system, and in recent years
they have made many changes towards
offering more CF food opftions. These
changes include purchasing over 60% of
ingredients from local producers (within 400
km of UBC), as well as reducing the
prevalence of meat (partficularly red meat)
and focusing more on plant-based options
(UBC Food Services, 2019). However, UBCFS is
in need of more robust evidence- based
procurement guidelines to help steer them
towards a more CFFS. In particular, they
need help in identifying food items within
various categories (eg. grains, vegetables,
meat, and dairy) which would have the
greatest impact on improving the climate-
friendliness of the campus food system. These
guidelines will consider various factors

including the seasonality of various foods,
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where the food is grown or produced, and
typical production practices.

In order to achieve the above-
mentioned objectives, this project must
begin by creating a working definition for a
CFFS. There is currently a gap in the literature
regarding what exactly a climate-friendly
food system entails. However, there are some
existing policies and best practices that can
help in shaping guidelines for a CFFS. To
begin with, the report written by the LFS 450
group which addressed this subject in 2019 is
a good starting point (Liu et al., 2019). Their
report identified some key principles that can
help inform the definition of a CFFS. These
principles included sustainable production
and processing practices, minimal and
efficient fransportation of food, prioritizing
biodiversity, and meeting the needs of the
local population (Liu et al., 2019). They also
received some important feedback to these
preliminary findings from the community at
the 2019 Climate-Friendly Food Forum. More
feedback attendees

specifically, from

included that the definition should

incorporate cultural diversity, particularly

since some cultures and fraditions are rooted
in the consumption of meat products or
products that are unavailable in Canada.
Furthermore, this group identified UBC's
sustainable purchasing guide, sustainable
sourcing strategies of student run food outlets
on campus, eco-labels, and a carbon tax on
food as potential best practices (Livu et al.,
2019).

There are also a handful of global
initiatives with  many members that are
pushing for a more climate-friendly food
system. One example is the Cool Food
Pledge, which helps dining facilities lower
food-related greenhouse gas emissions by
25% by 2030. Current members include
Harvard University, IKEA, and the city of Milan.
This is a way for organizations and institutions
to be held accountable for their climate
actions and ensure they are on frack to
reach goals set out in the Paris Agreement
(Cool Food Pledge, 2019). In Europe there is
currently an initiative known as
FoodSHIFT2030 which launched this year and
aims to transition the European food system
circular future,

fowards a low carbon,
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including a shift to less meat and more plant-
based diets. The initiative takes place in nine
cities across Europe with stakeholders from
the private, public, voluntary, and academic
sector (Food Shift 2030, 2019). Another global
commitment is the C40 Good Food Cities
Declaration, which includes 14 signatory
cifies that serve 500 million meals per year.
The cities that committed to the declaration
plan to align their food procurement policies
to the planetary health diet, reduce food loss
waste by 50%, and support an increase in
healthy plant-based food consumption (C40
Cities, 2019).

It is apparent that the current food
system is flawed and unsuited to address the
climate crisis. However, there is potential for
a shift towards a more CFFS which is focused
on minimizing GHGe. If left unchecked, this
climate crisis could lead to drastic
consequences for our planet and its
inhabitants (IPCC, 2018; United Nations,
2015). Thus, it is necessary to take urgent
action and begin adopting policies and best
practices such as those mentioned in this

review. UBC has the opportunity to take

urgent action and shift the campus food
system to a climate-friendly system. As a
leader in sustainable initiatives, UBC can
further their influence and commit to some of
the policies and best practices that were
mentioned above. Although some of these
policies might seem a bit broad and non-
explicit, it is important to realize that many
governments, institutions, and organizations
have just begun taking steps towards
remedying climate change and shifting
towards a more climate-friendly food system.
This is just the beginning and there is still much

work to be done in the immediate future.

1.4 PROJECT PURPOSE, GOALS AND OBJECTIVES

Research Purpose

To advise the development of policies and
guidelines that accelerate UBC's transition
towards a climate-friendly campus food
system and inform future climate action
planning processes.

Research Goals

1. Promote actions which aid UBC's

policies and progression towards a
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sustainable  food  system  while
addressing GHG emissions reductions.

2. Define a climate-friendly food system
and apply it to the context of UBC's
campus food system.

Research Objectives

1. Ildentify how other post-secondary
institutions are leading in terms of
adopting and implementing climate-
friendly food policies and guidelines.

2. Assess how UBC Food Services and
UBC is currently aligning with goals in
the current UBC CAP, and with the
recent UBC Climate Emergency
Declaration.

3. Develop climate-friendly food

procurement guidelines to inform UBC

Food Services.

4. Develop climate food targets to

inform the UBC 2030 CAP.

2. METHODOLOGY AND METHODS

2.1 RESEARCH METHODOLOGY

A priority of this project was to be
inclusive of the vision and values of all
affected stakeholders. This project utilized

principles of Community Based Action

Research (CBAR) to discern the predominant
attitudes amongst participants in the UBC
Food System and to determine the system'’s
sustainability. To achieve this goal the
methodology followed the iterative ‘Look-
Think-Act’ process. During the first phase,
‘look’, data was gathered and examined for
apparent patterns and meaningful
associations. During the next phase, ‘think’,
the team crifically interpreted the data by
considering what factors in the food system
shape the observed results. Finally, the team
‘acted’ by identifying critical areas for
change within the UBC food system and by
providing recommendations for climate and
food related policy. This report also aims to
support and inform further community based
action research regarding climate-friendly
food systems at UBC or at other institutions. By
adhering to this methodology, we achieved

the project goals in a socially conscious and

inclusive way.
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2.2 RESEARCH METHODS

2.2.1 SECONDARY DATA COLLECTION RESEARCH METHODS

We conducted a literature review
early in the project to gain a befter
background understanding of the subject
matter. The focus of the literature review was
on the following four categories:
procurement and menu offering guidelines,
institutional  definitions of climate-friendly
food systems around the world, categories of
food groups and their relative greenhouse
gas intensities, and climate targets set forth
by other University initiatives.

A search for existing uses of the term
“climate-friendly food system” helped frame
our working definition and application to the
UBC campus food system. A review of GHGe
production in the food sector led to
increased understanding of  emissions
intfensities associated with different food
types as well as agricultural production
methods, and food locality and seasonality.
This research informed guidance on food
procurement recommendations for UBCFS.

We also researched current climate related

food system policies, strategies of other

institutions, and relevant guidelines. A
consolidated review of relevant literature
was completed before diving into our
primary data collection and analyzing data
received from UBCEFS; this allowed us to
garner a better understanding of pre-existing
research on climate-friendly food systems
which guided the development of our
interview questions as well as our analysis of
sales and procurement data for UBCEFS.

The procurement data that was
made available and reviewed by our team
included; a categorical breakdown of UBCFS
food spend from 2016-2018, sustainability
reports from 2018 for several of UBC's major
food suppliers, and aggregated food outlet
purchases for 2017-2020 from the major
seafood supplier, Albion.

The categorical breakdown of food
spend and the sustainability reports were
analyzed as they provided the most
comprehensive and encompassing
information while adhering to the scope of
this project. It is also important to note that
we were limited to working with procurement

data in dollar amounts as there were
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numerous complications with examining
datain weight. The sustainability reports were
provided by the major suppliers of the food
categories: grocery, produce, dairy, meat,
seafood, poultry, baked goods, frozen items,
and beverages. Each supplier provided a list
of the items purchased, which of the food
categories it belongs to, the quantity
purchased, and the total amount spent on
the item. They also indicated if the product
achieved certain sustainability indicators
such as organic, fair frade, locally sourced,
Oceanwise, hormone-antibiotic free, or free
range. This data was analyzed and
reconfigured using simple statistical analysis
tools in excel, and then visually represented
to identify trends.

Menu offerings data from UBC Food
Services' three dining hall locations were
analyzed to determine the number of items
containing ruminant products (beef, lamb,
dairy). Residence dining halls Feast, Gather,
and Open Kitchen were examined to
understand what and how menu items are
being served. We retrieved recipe

information and menu offering data from

UBCFS’s Nutrislice website. We used similar
methods as were used by Fu et al. (2020) to
calculate the percentage of plant-based
offerings in the resident dining halls. We
looked at menu items offered over the
course of March 2020 to idenfify ruminant
offerings. By examining the data, we were
able to make suggestions for the reduction of
ruminant products. The fotal number of
offerings as well as those containing ruminant
products were calculated to determine the
percentage of offerings containing ruminant
products in UBC dining halls.
2.2.2 PRIMARY DATA COLLECTION RESEARCH METHODS

Our primary data was collected using
semi-structured interviews of relevant UBC
food system stakeholders. A snowball
approach was used fo recruit interview
partficipants (Appendix A). This approach
included reaching out to our client partners
at UBCFS and Campus and Community
Planning to identify key players involved with
campus food procurement and climate
planning, then asking them if they knew
other potential informants in this same area.

We selected research parficipants who
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worked directly with or were knowledgeable
about the UBC food system and UBC food
procurement, and contacted them over
email (Appendix B). Our sample size was n=6
and the interview participation rate was
n=6/7 or 85.7%. Interviews were done in
person for n=5 participants, and over Zoom
for n=1

video-conference call participant

(Table 1).
2.3 METHODS OF ADMINISTRATION

Potential participants were emailed
directly and asked to participate in our study
(Appendix B). Interviewees were asked
seven predetermined questions (Appendix
C). Our rationale for conducting face-tfo-
face interviews was to engage in dialogue
with our parficipants to go beyond the
qguestions outlined. We aimed to have
natural style conversations where we could
ask for clarifications or have our participants
Interviews

elaborate on their responses.

conducted with UBC food system

professionals (Table 1) took between 30 and

40 minutes to complete.

Table 1. List of interview participants as well as
dates and locations of the interviews.

Participant Participant Role Date and Location
Time
David Speight |UBC Food Services March 3, MacMillan
Executive Chef & 2020 Room 360
Culinary Director 11:00am
Melissa Baker [Manager, Nutrition &  [March 5, Student
Wellbeing for UBC 2020 Housing
Student Housing and  |9:30am Main
Community Services Office
Jeremy Scott |UBC Food Services March 6, Feast at
Executive Chef; 2020 Totem
Catering, Restaurants | 12:00pm Dining Hall
& Retail Operations
Chloe Repka [Climate Planning March 6, MacMillan
Coordinator 2020 Room 350
2:30pm
Dani Stancer |Associate Vice- March 13, |MacMillan
President Sustainability 12020 Room 170-
for the AMS Student 3:00pm 170A
Society of UBC
Jessica Meal Exchange Good |March 20, Online via
Schellenberg |[Food Campus Lead- 2020 Zoom
Western Canada 10:30am

3. RESULTS

3.1 SECONDARY DATA — LITERATURE REVIEW

3.1.1 DEFINING A CLIMATE-FRIENDLY FOOD SYSTEM
Climate-friendly food is a relatively
new term which lacks a concise definition. It
is used by various organizations, institutions,
and is mentioned in the literature, but there is
a lack of consensus on what the term truly
means (Drew et al., 2020; Edwards et al.,
2009; Hamerschlag et al., 2017; Liv et al.,
2019). After completing the literature review,
we identified some key guiding principles

(Figure 1) that define a CFFS.
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Minimizing GHG

emissions

Climate-Friendly
Food System

Figure 1. The four main guiding principles for a
climate-friendly food system (Adapted from Drew
et al., 2020; Edwards et al., 2009; Hamerschlag et
al., 2017; Liv et al., 2019).

This is by no means an extensive figure,
but it offers some insight into how to frame a
a CFFS. Other

definition for important

principles of a CFFS include minimal
environmental impacts beyond just GHGe,
such as minimal pollution, energy use, waste,
and impacts on biodiversity (Edwards et al.,

2009; Liu et al., 2019).

3.1.2 CHOOSING FOOD FOR A CLIMATE-FRIENDLY
DIET

GHGe by Food Type
A meta-analysis conducted by Poore
& Nemecek (2018) summarized GHGe by

food type and found that 53% of global

emissions from the agriculture sector
originate  from livestock and fisheries
(Appendix D). The average energy

conversion rate from producing animal

protein is much higher than from plant-based
protein (Garnett et al., 2016). Producing 100
g of plant-protein from peas emits 0.4 kg
CO2e, while the same amount from beef
protein emits 35 kg CO2e, equating to nearly
90 times more emissions (Ritchie & Roser,
2020). In addition, the increased land
requirements for animal feed and grazing
confributes to a significant portion of their
GHGe (Poore & Nemecek, 2018). The type of
meat we consume directly tfranslates to
different GHGe (Appendix E). Ruminants
(e.g. cows, sheep, goat) produce the most
emissions as they undergo a digestion
process called enteric fermentation, which
produces large amounts of methane gas
(Garnett et al., 2016). It is estimated that
meat emits

ruminant an average of

approximately 150% more GHGs than
chicken or fish (Weber & Matthews, 2008).
Furthermore, dairy products (e.g. milk,
cheese, yogurt) from ruminant animals can
often contribute a greater amount of
emissions than poulfry and seafood due fo
their associated methane emissions (Poore &

Nemecek, 2018).
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Most plant-based products produce

10-50% less GHGe than animal-based
proteins (Poore & Nemecek, 2018). A large
portion of plant-based proteins such as
soybeans, peas, and lentils are leguminous
plants. Legumes help fix nitrogen in soils
which can help fuel CO2 sequestration under
certain management practices (Thomas et
al., 2006). A preliminary scan comparing
global emissions from grain products such as
wheat, oat, barley and rye reveadled
inconsistent trends in crop emission intensities
(Camargo et al., 2013; Rajaniemi, 2011;
Vetter et al., 2017; Zhang et al., 2017). Rice
production is often associated with a higher
GHG output due to paddy flooding
techniques which produce methane gas
(Maraseni et al., 2009). That said, average
emissions from rice are comparable to plant-
based protfeins such as tofu (Poore &
Nemecak, 2018). Plant-based products often
have lower land-use and on-farm emission
requirements regardless of their production
methods (Ritchie & Roser, 2020). Emissions
produced by different plant crops are highly

dependent on their production systems and

environmental qualities  (Edwards-Jones,
2010; Clark & Tilman, 2017).
Comparing Emissions by Diet

A review examining trends in GHGe
and other environmental indicators found
that ruminant meat (beef, goat and lamb)
had an impact 20-100 times greater than
plant products, and that whole milk, eggs,
pork, poultry, and seafood had an impact 2—
25 times higher than plants per kilocalorie of
food produced (Clark & Tiiman, 2017). A
Swedish study conducted by Bryngelsson et
al. (2016) compared six different diet
scenarios and their associated GHGe. They
found that eating plant-based diets such as
vegan and vegetarian as well as what they
described as a “climate carnivore” diet
produced the lowest amount of emissions.
The climate carnivore scenario excluded all
ruminant products such as beef and dairy by
shifting to pouliry, fish, and alternative milks
(Bryngelsson et al., 2016). Scarborough et al.
(2013) examined a similar set of diet
scenarios and found that the average GHGe
in kilograms of carbon dioxide equivalents
per day from

(kgCO2e/day) ranged
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7.19kgC0O2e/day for high meat eaters

consuming more than 100g/day, to

3.91kgCO2e/day for fish-eaters, to
2.89kgC0O2e/day for vegans.
GHGe by Agricultural Production Method
Agricultural certifications can help
consumers gain a better understanding of
how their food has been grown. Recognized
organic labelling such as USDA Organic
prohibits the use of synthetic inputs and
ensures that production factors such as soil
and water quality are maintained (USDA,
2019). Knudsen (2011) compared GHGe per
kg of organic and conventional products
and found no general difference in GHG
performance of the products. However,
when examining only plant-based products,
organic products produced marginally lower
emissions (Knudsen, 2011). Even in studies
where organic production methods produce
less GHG per production area, the lower
average yields per area requires more land
space, potentially reducing the net benefit

(Mondelaers et al., 2009; Clark & Timan,

2017).

When examining production methods
more broadly than just certified organic,
some studies identified practices that are less
GHG intensive (Clark & Timan, 2017;
Edwards-Jones, 2010). In a review comparing
grass-fed and grain-fed beef, results showed
that due to larger land-use requirements and
less efficient feed digestion, grass-fed beef
produced on average 19% higher GHGs per
unit of food (Clark & Timan, 2017).
Determining best practices for agricultural
products is a complex task. The variability of
systems makes it difficult to quantify
differences. For example, in crop production,
the capacity of soils to emit or sequester
GHGs changes significantly based on the
soil’s  physical and chemical structure
(Koerber et al., 2009).

GHGe from Local and Seasonal Foods

Eating local food has often been
promoted as a means to lower the GHG
emissions associated with food choices (Friel,
2009; Stehfest, 2009). There is little consensus
about the definition of local food, as an
individual's understanding of locality can

range from the size of a state/province to a
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50 km radius around an individual's residence
(Edwards-Jones, 2010). Eating locally can
have an impact on GHGe of fransportation
accounts for a large share of the product’s
emissions. However, fransportation emissions
on average only account for about 6% of
food's carbon footprint (Ritchie & Roser,
2020). That said, imported food that is
transported by air can have a significantly
larger impact than food that has travelled by
boat or truck (Poore & Nemecek, 2018).
Transporting food by air emits around 50
times more GHG than transporting the same
amount by sea (Ritchie & Roser, 2020).
Macdiarmid

(2014)  distinguishes

between globally seasonal (produced
locally in-season but consumed anywhere in
the world) and locally seasonal products
(produced locally in season and consumed
in the same climatic zone). Local produce
grown out of season in  greenhouse
conditions may produce more emissions
than produce thatisimported but globally in-
season (Macdiarmid, 2014; Clark & Tilman,
2017). local

Buying products past their

seasonal harvest period increases the need

for refrigerated storage facilities, which often
consume energy and emit GHGs (Canals et
al., 2007). Edwards-Jones (2010) compared
emissions from lettuce grown locally in the UK
and lettuce grown in Spain. They found that
despite the longer transport distance, lettuce
imported from Spain to the UK in the winter
produced less emissions than its local
countferpart due to local requirements for
fossi-fuel-based  heating and  lighting.
Similarly, tomatoes produced in greenhouses
in Sweden used 10 times as much energy as
imported tomatoes from Southern Europe
where they were in

season (Carlsson-

Kanyama, 2003).

3.1.3 BARRIERS TO A CLIMATE-FRIENDLY DIET

Many studies have concluded that
eating a climate-friendly diet has positive
effects on both human health and the
environment  (Clark & Timan, 2017;
Scarborough et al., 2013; Willett et al., 2019).
However, there are stil many barriers for
global food systems and consumers to shift to
a CF diet. The largest barrier to climate-

friendliness is that food systems are often

excluded from institutional CAPs, despite
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their significant impact on the environment
(Lea et al., 2006). If they are mentioned, their
importance is downplayed and often the
recommendations are too vague for action.
The second barrier is that there is a lack of a
replicable system and methodology to
reliably track the GHGe from food systems
(Lea et al., 2006). Without a replicable system
and methodology to reliably track GHGe, it
becomes difficult to classify and measure the
GHGe from food systems. Having a reliable
system is crucial, as it is needed to create a
GHGe baseline, to identify priority areas, and
to set concrete targets for reduction. The
third barrier is the long-held social and
cultural beliefs associated with eating meat.
In Western cultures, eating meat has been
established as a social nhorm, and is often
considered to be an integral part of a meal
(Pohjolainen et al.,, 2015; Sabaté & Soret,
2014). These beliefs play a role in creating
certain negative perceptions around being
vegan or vegetarian, such as being weak or
feminine (Pohjolainen et al., 2015). Next,
there are often misunderstandings or a lack

of informatfion on plant-based diefs. A

common misunderstanding is that they are
bland, boring, or nufritionally inadequate
(Pohjolainen et al., 2015). Misunderstandings
like these usually stem from a lack of
information on the nutrition of plant-based
diets, as well as how to prepare and cook
them in a tasty way. Finally, the biggest
barrier for consumers is a general
unwillingness to change their dietary habits
(Lea et al., 2006). The positive qualities
aftributed to meat are that it is tasty,
versatile, and easy to buy and prepare,
making it hard for many to give up
(Pohjolainen et al., 2015). However, it has
been found that those who are younger and
university-educated tend to be more
receptive to eating plant-based, making
them a key group to target (Lea et al., 2006).
Therefore, it is beneficial to examine good
institutions  have

practices academic

implemented fo combat the

aforementioned challenges.

3.1.4 INSTITUTIONAL GOOD PRACTICES AND POLICIES
FOR A CLIMATE-FRIENDLY FOOD SYSTEM

University meal plans and dining halls

are responsible for feeding thousands of
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students every day. Accordingly, an
effective way to encourage people to eat
more plant-based foods would be to
investigate  the  different  approaches
academic institutions have taken to tackle
this issue (Table 2) and see if these practices
are applicable to UBC. Some approaches
that have been implemented include a first-
year university course on food sustainability
(Jay et al.,, 2019), the Kale Yeah rewards
program (Friends of the Earth, 2018), banning
high-carbon meats (University of Cambridge,
2019), taste-focused relabeling of plant-
based food (Stanford University, 2017;
Stanford University, 2019), and aiming to
create a circular foods system (Small, 2012).
By implementing these strategies on an
institutional level, there is a hope that
sustainable attitudes and behaviors towards
food will also be carried info society and

have aripple effect.

Table 2. The results of good practices and policies
that have been implemented by institutions for a
CF food system (Adapted from Jay et al., 2019;
Friends of the Earth, 2018; University of
Cambridge, 2019; Stanford University, 2017;
Stanford University, 2019; Small, 2012).

Institution Good Result
Practice/Policy

University of Implemented a Students who
California Los first-year course completed this
Angeles called Food: A course decreased

Lens for their consumption
Environment and |of ruminant meat
Sustainability products by 28%.

University of Partnered with The rewards

Portsmouth Friends of the Earth |program
to create the incentivized
electronic Kale students to try
Yeah! rewards different plant-
program, which based meals and
rewards students the electronic
with a free meal convenience of
after buying 6 the program made
vegetarian or it easy for students
vegan meals to track their
progress.

University of Complete removal [The University has

Cambridge of beef and lamb |successfully
from campus reduced 10.5% of
menus carbon emissions

in 3 years.

Stanford University |Positive relabeling |Students
plant-based foods |significantly

in a way that increased their
emphasizes their consumption of
taste vegetables while

they decreased
their purchases of
junk food and
meat products.

University of Aiming to create a |As of 2012, the
Massachusetts  |carbon-neutral University
Ambherst system by purchases 30% of
purchasing 100%  |their food locally
of their food locally|and has
and eliminating all |[implemented 100%
food-related biodegradable,
wastes compostable
flatware, bowls,
and utensils at all
retail locations.

3.1.5 GLOBAL INITIATIVES AND GUIDELINES
To achieve the global temperature
targets set by the Paris Agreement (United

Nations, 2015) as well as healthy, nutritious,
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and appropriate food for all, it is vital that the
good practices in Table 2 be made
accessible to other cities, organizations, and
food-related groups around the world. The
Paris Agreement recognizes that in order to
effectively address climate change, a global
collective effort is needed (United Nations,
2015). Some examples of the initiatives and
guidelines (Table 3) supporting this collective
action are: the Cool Food Pledge, which
supports its’ members in shifting to plant-
based menus (Cool Food Pledge, 2019);
Meat of the Matter, a guideline for
implementing CF food policy (Haomerschlag
et al., 2017); and C40 Good Food Cities
Declaration and FOODSHIFT 2030 which aim
to support cities in tfransitioning to CFFS
through policy and community-based

approaches (C40 Cities, 2019, FoodShift2030,

2019). Similar inifiatives are being taken to

connect universities.  Meal Exchange
promotes the purchasing of local,
sustainable, and ethical food (Meadl
Exchange, n.d.). Menus of Change -

University Research Collaborative allows

campuses to be living laboratories for food

systems research and provides a platform to
share their findings (The Culinary Institute of
America, 2020).

Table 3. Goals and strategies of climate-friendly
inifiatives and guidelines that have been
implemented by institutions around the world.
(Adapted from Cool Food Pledge, 2019., C40
Cities, 2019., Food Shift 2030, 2019., Hamerschlag

et al., 2017., Meal Exchange, n.d.)

system towards a low
carbon circular
future, including a
shift to less meat and
more plant-based
diefs.

Initiative/ Goal Strategy
Guideline

Cool Food Members pledge to | Assists members in

Pledge decrease food- creating climate-friendly
related greenhouse  [food plans by
gas emissions by 25% |implementing nudging
while addressing the [strategies and shifting
interests of consumers |towards less GHG
and lowering overall  [intensive menus.
climate footprint.

C40 Good Member cities Mayors will work with

Food Cities achieve a planetary [several stakeholders in

Declaration [health diet for all their cities to reduce
citizens by 2030 while [food loss waste by 50%,
provisioning nuftritious [support anincrease in
and culturally healthy plant-based
appropriate foods. food, and shift

procurement policies.
FOODSHIFT Aims to tfransition the |A "bottom-up”
2030 European food approach by supporting

and testing new
technologies in local
communities via
Accelerator Labs that
also facilitate knowledge
fransfer across the E.U.

Friends of the
Earth- Meat
of the matter

To aid U.S. cities and
counties in the
fransition towards
climate-friendly and
health-conscious
food systems.

Provides model
implementation plans,
policy targets, and other
tools for the successful
integration of plant-
based, local, and
organic foods.

Collaborative

consumer
perspectives in order
to shift the food
system towards
healthy, sustainable,
and delicious food.

Menus of Aims fo integrate Members research food
Change: ideas from issues in university settings
University academic, business, |and share evidence-
Research culinary, and based findings with

partners in the culinary
and food systems
industry.

projects that work to
make positive
change in university
food systems.

Meal To engage and Students campaign for
Exchange: connect post- their schools to commit
Good Food secondary students to the Good Food
Challenge across the country in  |Challenge and increase

purchasing of local,
organic, and ethically
sound foods by 20%
before 2025.
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3.2 SECONDARY DATA — UBC FOOD SERVICES
PROCUREMENT AND MENU DATA

3.2.1 PROCUREMENT DATA - FOOD CATEGORY
SPEND

We were able to analyse
procurement data from UBC Food Services
to see spending on various food categories
in 2016, 2017, and 2018. These food
categories included produce, grocery, dairy,
poultry, meats, beverages, frozen items,
baked goods, and seafood (see Appendix F
for definitions of each category). The spend
per year for each category and the shifts
throughout the years can be seen in Figure 2.
The amount spent on seafood and meats
has only seen minor shifts, but the amount
spent on dairy and grocery has increased
significantly over the years. The amount
spent on produce saw a large increase from
2016-2017 but a small decrease from 2017-
2018 (Figure 2). Additionally, overall food
spend was increased by 25% from 2016-2017
and approximately 4% from 2017-2018.
Percentage changes between the years for
funds spent on each individual category can

be found in Appendix G. It is important to

note that there were some inconsistencies
found in the data and numerous assumptions
had to be made in order fo compile and
analyse all the data. These inconsistencies
and assumptions will be discussed further in

section 4.4.

SEAFOOD EI
BAKED GOODS E\

FROZEN E\

BEVERAGES |
MEATs F ey
POULTRY %
pay [
GROCERY Ly

PRODUCE

CATEGORY

0 5 10 15 20 25
DOLLARS (HUNDREDS OF THOUSANDS)

2016 @2017 2018

Figure 2. A bar graph depicting the total amount
that UBC Food Services spent on various food
categories per year, from 2016-2018. Note that
the scale is in hundreds of thousands of dollars
(Canadian Dollars).

We also looked at the proportion of
total funds spent on each food category for
each of the three years, as seen in Figure 3.
Produce has seen significant shifts through
the years but has remained the largest
confributor to the overall food budget (20-
28%), followed by grocery, dairy, poultry, and

meats (Figure 3).
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Figure 3. Pie charts which depict the proportion of
total funds spent by UBC Food Services on various
food categories for 2016, 2017, and 2018.

GROCERY

3.2.2 PROCUREMENT DATA - SUSTAINABILITY REPORTS

We also analysed sustainability reports
that were submitted to UBCFS by several of
their major food suppliers. The most reliable
and relevant indicator across these reports
was whether the products were locally
processed or locally grown. Here, local is
defined as a radius of 400 km around the
campus, ignoring political borders (UBC Food
Services, 2019). This data was synthesized
and reconfigured (Appendix H) to determine
the proportion of money spent on locally
sourced

items for each food category

(Figure 4).

both M locally grown M locally processed M not local
100%
23%
75%

50%
25%

0%

Seafood Meat Produce Dairy Grocery Poultry

Figure 4. Bar graph depicting the percent of UBC
Food Services' food spend in 2018 on locally
sourced items broken down by food category.
The category with the highest
proportion spent on locally sourced items
was seafood, where 84% of the ftotal
expenditure was on items that were either
locally grown, locally processed, or both.
Seafood performed significantly better in this
indicator than the other categories.
However, because there was data missing in
certain reports, there is a high level of
uncertainty  for several high impact
categories like dairy and pouliry (Figure 5).

W data N/A both M locally grown M locally processed M not local

100%
75%
50%
25%

0%

Seafood Meat

Produce Dairy Grocery Poultry

Figure 5. Bar graph depicting the percent of UBC
Food Services' food spend in 2018 on locally
sourced items broken down by food category,
including missing data from the largest suppliers
of dairy and poultry.
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The two largest suppliers of dairy and

Table 4. Plant-based Offerings at UBC Dining Hallls

(Adapted from Fu et al., 2020).

Dining Hall | Plant-based Total Percentage Plant-
poultry had incomplete sustainability reports Offerings Offerings |based

Gather |62 1288 48.21%
which resulted in 55% of the total dairy spend Feast 480 1164 41.24%

Open 512 1050 48.76%
to be unaccounted for in terms of the local Kitchen

Total 1613 3502 46.06%

sustainability indicator and 71% of the pouliry

To determine the number of offerings
spend.

containing ruminant products (beef, lamb or

3.2.3 UBC DINING HALL MENU DATA
dairy), offerings were examined using a

To assess UBCFS alignment with their
similar approach. It was found that 63.33%

visions and values, the UBC Food Vision &

(Table 5) of dining hall menu offerings

Values Phase 3 project group conducted an

contained ruminant products. Due fo

audit of plant-based dining hall menu

interruptions in service during COVID-19,

offerings (Fu et al., 2020). The group

data availability was limited on the Nutrislice
examined listings on Nutrislice, an online

website. Menu offerings were only assessed
resource which provides dietary data for

over the period of 3 weeks in March 2020.
menu items offered at each of the three

Table 5. UBC Dining Hall Offerings Containing

campus resident dining halls; Feast, Gather Ruminant Products.

Dining Hall |Ruminant Total Percentage
. . . Offerings Offerings Ruminant

and Open Kitchen. Over a period of five

Gather 545 947 57.56%
weeks in Jan-Feb 2020, they found that Feast |50 878 46.06%

Open 499 752 66.36%

. Kitchen

46.06% (Table 4) of menu items were plant-

Total 1624 2577 63.33%

based (Fu et al., 2020). Their definition of

plant-based menu items corresponded with

3.3 PRIMARY DATA — INTERVIEWS

a vegetarian diet, including dairy and eggs. Interview responses were transferred

info an excel document and iterative coding
was used to determine themes based on

terms used in responses for questions 1 to 3.
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This was done to inform our research goals by
bringing to light atftitudes and interpretations
of professionals working with UBCFS on
shifting fowards a CFFS. There were 14
themes that emerged from coding of these
questions based on the language used by
respondents.

Figure 6 shows that when asked “What
a sustainable/climate-friendly food system
means seven themes

to you?2”, were

identified by interviewees. The most
responses (31%) discussed GHGe, which
were informed by responses using language
like decreasing foods high in GHGe and
reducing beef and lamb. Next, the theme
sustainability followed in prevalence (23%) by
responses like regenerative (D. Stancer,
personal communication, March 13, 2020),
and

reducing the impact on the

environment (M. Baker, personal
communication, March 5, 2020). Local and
seasonal were also discussed by respondents
(19%), including describing a need to know
where food comes from (D. Speight, personal
Meadl

communication, March 6, 2020).

Exchange places an importance on Good

Food that is community-based, which
encompasses location, fransparency and
size (J.

Schellenberg, personal

communication, March 20, 2020).
Certifications (8%) captured the use of third-
party certifications to assess Good Food on
factors  such  as

campus  including

community-based, ecologically-sound,
socially just and humane (J. Schellenberg,
personal communication, March 20, 2020),
with organic and fair-frade given as
examples. Melissa Baker used the terms tasty

and culturally acceptable to inform the taste

category (8%) (personal communication,
March 5, 2020).
Nutrition ~ 1aste Affordability and
4%._ 8% — Accessibility

7%

Certifications

8% ‘Sustainability

23%

GHG
Emissions

——_(livestock etc.)

31%

Figure 6. Emergent themes from interview
responses to the question, "“What does a
sustainable/climate-friendly food system mean to
you?g"

The second question we analyzed

was “Based on our draft definition of climate-
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friendly food with key principles, how does
this fit into your work or role in UBC's food
systeme”. Figure 7 shows 11 emergent
themes from interview responses. The theme
GHGe similarly made up the largest
proportion of responses (22%). Four themes
were tied for second most emergent (11%):
sustainability, advertising, purchasing
strategies, and fracking GHGs. Sustainability
was elaborated as  ethical/sustainable
practices through an environmental, social,
and economic lens. Advertising was
discussed to share what has been done
already. Responses like updating purchasing
strategies were used to inform the
purchasing strategies category. Tracking
GHGs was discussed as coming up with a
mechanism to frack and reduce GHGs.
Affordability and accessibility (8%) were

informed by phrases including food
insecurity. Profits and chefs came up in
responses 7% of the time. One respondent
explained the need to have good business
practices while making a profit (J. Scoftt,
personal communication, March 6, 2020).

Chefs at UBC were said to be frained with

more awareness of plant-based foods (M.
Baker, personal communication, March 5,

2020).

Affordability and
Accessibility

Chefs
7%

Food System
4% Sustainability

11%

Tracking

GHG Emissions

GHGs (livestock etc.)
11% 22%

Purchasing _

strategies

11% Campaigns
Advertising ~and Strategies
11% 4%
Figure 7. Emergent themes from interview

responses to the question, “Based on our draft
definition of climate-friendly food with key
principles, how does this fit into your work or role
in UBC’s food system?2”

The third question we analyzed was
“Where do you see room for improvement in
terms of creating a more sustainable food
system at UBC2” As seen in Figure 8,
affordability and accessibility (25%) rose in
prevalence as a theme discussed by
respondents. GHGe was still a major area of
focus inresponses (20%). Local and seasonal,
and educating consumers both had 15% of
responses. Scoft mentioned that the UBCFS
are trying to buy from more local businesses
(personal communication, March 6, 2020).
to educate

Speight identified a need

students and create an advisory committee
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in student residences (personal
communication, March 3, 2020). Tracking
GHGs (5%) was referenced once by Speight
with the idea of rating food items (personal
March 3, 2020).

communication, Finally,

advertising  was  highlighted as an
opportunity by Scott (personal
communication, March 6, 2020).
Affordability
and
Accessibility

25%

Taste
10%

Food System_
5%

Tracking GHGs
5%

Advertising
5%

Figure 8. Emergent themes from interview
responses to the question “"Where do you see
room forimprovement in terms of creating a more
sustainable food system at UBC?2”

In the fourth question, “"Do UBC staff
and students take into consideration the
ethics of the food they buy”, three
respondents claimed that consumers at UBC
are not aware. Two respondents said that
more students are going plant-based for
ethical reasons. Stancer highlighted the
importance of what a student studies and

where a student comes from on the ethical

decisions of what foods they may eat
(personal communication, March 13, 2020).
Moreover, Speight said that consumers still
demand unhealthy opftions such as chicken
strips and hot dogs (personal
communication, March 3, 2020).

The fifth question asking respondents
for suggestions on programs or incentives to
encourage UBC staff and students to make

CFfood choices found an array of responses.

Five respondents highlighted the need to

educate consumers and develop
educational campaigns regarding CFFS.
Promotional campaigns were

recommended, for example buying 10 plant-
based meals and getting one free (J. Scoft,
personal communication, March 6, 2020).
Further, it was discussed that UBC has had
successful  campaigns such as Shorter
Showers and Cool Campus, and there is a
need for a food related campaign (C.
Repka, personal communication, March 7,
2020).

In the sixth and final question, we
asked our

respondents to identify the

greatest successes and challenges in ferms
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of sustainability of the UBCFS. Successes
included transitioning to more plant-based
Baker,

offerings (M. personal

communication, March 5, 2020). Repka
discussed the decreased beef procurement
from 2018-2019 and the blended burger (75%
25% as  successes in

beef, mushroom)

lowering beef procurement (personal

communication, March 6, 2020). Three
respondents discuss certifications such as fair
trade, ethical coffee, and Ocean Wise as
successes of the UBCFS. Moreover, UBC's
willingness to be evaluated by Medl
Exchange and self-reporting to AASHE STARS
was reported as a strength according to
Schellenberg (personal communication,
March 20, 2020). Baker mentioned UBC's
Forward Food Conference as a success, an
event hosted by UBC where headlth

authorities and universities train  chefs

(personal communication, March 5, 2020).
Two respondents highlighted the challenge
of training and educating chefs on plant-
based foods. Engaging with students was
another one

challenge, respondent

mentioned the lack of food literacy amongst

the UBC community and the need for a
common definition of a sustainable food
system tailored to UBCFS (J. Schellenberg,
March 20, 2020). Further, Stancer highlighted
the challenge of working with a student
budget (personal communication, March 13,

2020).

4. DISCUSSION

4.1 DEFINING CLIMATE-FRIENDLY FOOD

It is important to clearly define a CFFS
in order to effectively describe the term and
This a mutual

its  principles. ensures

understanding, less potential for
misinterpretations, and that no party can
alter the term for self-benefit. However, the
notion of a CFFS is new and therefore there is
no concrete, universal definition of the term
(Drew et al., 2020; Edwards et al., 2009;
Hamerschlag et al., 2017; Liu et al., 2019). We
generated a definition as seen in section
3.1.1, based on research conducted during
our literature review. We also received
feedback to rework our definition from our
clients and from inferviews with relevant

stakeholders. We isolated four principles that

define a CFFS (Figure 1). The first is the
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reduction of GHGe, as that is one of the

major factors currently driving climate
change (IPCC, 2018). Another principle is
reducing animal production; as indicated
previously, it is by far the main driver of
climate change within the current food
system  (Poore & Nemecek, 2018).
Additionally, a CFFS must be able to provide
for the needs of the growing population,
focusing on health and cultural practices
that may be rooted in the consumption of
animal products (Willett et al., 2019, Liu et al.,
CFFS  should also

2019). incorporate

sustainable production and processing

practices, minimal and efficient
transportation of food, as well as healthy low
impact diets to create a food system that is
resilient and adaptable to change. These
four CF principles have the potential to foster
healthier, more sustainable, and resilient
food systems (Edwards et al., 2009; Liu et al.,
2019).

Our interview

responses were

instrumental fo understanding how
professionals working with the UBC Food

Services define a CFFS. They also provided

insight into what areas within  climate-
friendliness are being worked on and which
ones need increased focus. This data directly
supports our second research goal. In Figure
6, we found that there is a general consensus
that a CFFS has low GHG emissions due to less
animal-based offerings. Many respondents
also agreed that a CFFS must be nutritional,
culturally appropriate, and consist of local
and seasonal food. Interviewees placed
great emphasis on the idea of locadl
procurement, however, our literature review
suggests this actually plays a minor role in
mitigating food-related emissions.

Our analysis in Figure 7 shows the

breadth of work being done at UBC so far to

address the key principles of a CFFS that we

identified (Figure 1). Every interviewee
discussed the importance of GHGe
reductions and reductions of ruminant

products in diefs. There was also a clear
awareness of the need to develop a
mechanism to track GHGs. Culturally and
nutritionally appropriate foods were also
valued, particularly

by the campus

nuftritionist. This highlights that across campus
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there are multidisciplinary efforts that are
supporting UBCFS' quest for a CFFS. By
working with a diverse range of actors, UBCFS
also increases its capacity to adapt to future
change.
4.2 PROCUREMENT OF CLIMATE-FRIENDLY FOODS

As the campus’ largest food provider,
UBCFS can conftribute to large reductions in
campus

GHGe by encouraging

procurement of CF foods. Procurement
should focus on selecting foods with the
lowest  associated  emissions  impact.
Focusing on the type of food that is being
purchased and replacing animal products
with plant products is the most effective way
to reduce emissions from the food system
(FAO, 2011; Weber & Matthews, 2008; Poore
& Nemecek, 2018; Macdiarmid, 2014).
Sustainable methods

production may

reduce agricultural  emissions, however

complex and changing external factors such
as climate conditions, soil quality, and
carbon sequestration capacity can limit the
usefulness  of

comparing  production

methods as a measure of GHGe

(Mondelaers et al., 2009; Clark & Tilman, 2017;

Koerber et al., 2009). Transportation only
makes up around 6% of global food sector
emissions (Poore & Nemecek, 2018), and
from different

agricultural methods

production regions are difficult to hold
constant. Therefore, the procurement of
local and seasonal food generally has a
smallerimpact on emissions. That said, UBCFS
should avoid purchasing fresh food products
that have been shipped by air fransportation
(Ritchie & Roser, 2020). Additionally, locally
and globally seasonal foods may offer a
potentfial fo reduce emissions due to
decreased storage costs (Canals et al.,
2007). It is important to consider the GHG
impact of procurement strategies while

building a CFFS, and recognize that some

strategies are more impactful than others.

4.2.1 Low GHG INTENSITY FOODS

Plant-based proteins have a

significantly lower GHG impact compared to
animal-based proteins (Appendix E) and
should therefore be prioritized in menu
creation, with an emphasis on avoiding
UBCFS has taken

ruminant  products.

significant steps in recent years to increase
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the nutritional quality and sustainability of its
food offerings, including a significant shift to
more plant-based meals. It set a target of
having 50% plant-based menu offerings in ifs
campus dining halls by the year 2020, and is
currently very close to this target with 46%
plant-based offerings (Fu et al., 2020). Since
vegan diets produce the least amount of
emissions  (Bryngelsson et al., 2016;
Scarborough et al., 2014), this plant-based
transition aligns with UBC's trajectory towards
a CFFS. Ruminant products such as beef,
lamb, and dairy are currently offered in
approximately 63% of dining hall menu items
(Table 5). We also found that the majority of
plant-based menu options were vegetarian
with dairy products. Vegetarian diets that
include dairy can have an even larger
associated GHGe than diets which consume
low impact meats such as pouliry and fish
(Clark & Tilman, 2017). Therefore, reducing
the availability of ruminant products,
including dairy, in all menu offerings would
be one of the most effective measures to
UBCFS

decrease food system emissions.

should set a target to halve ruminant menu

offerings to about 30% by 2030 in order to
achieve this goal. UBCFS has already had
success in reducing beef quantities through
their blended burger, which replaces 25% of

the beef in the patty with mushroom and

pea fiber (B. Vigue, personal
communication, March 19, 2020). An
additional strategy to reduce ruminant

products is to eliminate beef options in dishes
where it can be replaced by a protein
alternative. For example, the steak burrito
option at Feast’s Bueno Kitchen station could
be removed, and the beef protein add-on
option eliminated from Open Kitchen's
Custom Kitchen. Dairy products such as
cheese could also be listed and charged as
an add-on for items such as burgers and
bowls to defer customers from the products.
Further, dairy milk alternatives like oat, soy,
almond and cashew mik can be used as
substitutes in  certain  recipes where
appropriate.

Although changing menu offerings
and procurement strategies can have a

significantimpact on a food system'’s climate

footprint, there also must be an acceptance
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on the part of consumers. Several of our
inferviewees indicated that simply shifting
menus is not very impactful if consumers are
not making CF food choices. These choices
can be encouraged

using nudging

strategies, educational campaigns, and
rewards programs. Several other universities
have implemented these techniques in
dining halls while studying and reporting the
effects (Table 2). When these studies
accounted for the context of the food outlet
and the demographics of the consumers, the
strategies have yielded positive results. At
Stanford  University, nudging techniques
significantly reduced the purchasing of meat
products and junk food relative to the control
dining halls that did not use these techniques
(Jay et al., 2019). This included re-labelling -
plant-based meals with positive adjectives
relating to taste or nutrition and displaying
posters that featured a CF meal and told a
story about the chef that created it. At the
University of California - Los Angeles a first-
year course called Food: A lens for
Environment and Sustainability was offered

for credit. It was found that students who

completed this course decreased
consumption of ruminant animal products by
28% (Jay et al., 2019). Although there are
several courses that address food and
climate at UBC, many of them are in the
Faculty of Land and Food Systems and may
be less accessible to other students.
Designing a course that is advertised and
offered for credit to students from all faculties
could aid in decreasing food-related
emissions by shifting the prevailing dietary
preferences of students. At the University of
Portsmouth, a successful plant-based food
incentives program was implemented, and it
led to increased purchasing of plant-based
foods (Friends of the Earth, 2018). Although
UBC does have an incentive program, it
would be more effective in reducing the
climate impact by excluding products that
contfain dairy and increasing popularity

among students.

4.2.2 LOCAL AND SEASONAL FOODS

In choosing foods for a CFFS, the
maijority of the research was focused on the
procurement of low-carbon foods. Although

reducing emissions has been the priority,
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considering other food system values and
principles is important to ensuring a system
which is sustainable and resilient to change.
Even though the emissions associated with
procuring local foods may not be lower than
purchasing a similar product from another
region of the world, local food can support
food system sustainability in other ways. For
example, local food is often characterized
by certain production values or marketing
practices such as community building, food
chain  tfransparency, and cooperative
programs which offer fair prices to farmers
(University of lowa, 2015). Local food can also
help increase resilience in local food supply
systems. Our research was conducted during
the onset of COVID-19. The viral pandemic
disturbed many communication and
transportation networks across the globe.
With border restrictions and shortages of
supply, local food networks are crucial to
supporting communities by  ensuring
sufficient resources. Low-carbon foods may
also conflict with other food system values

such as animal ethics. For example, grass-fed

beef is often considered to be more ethical

due to increased space requirements for
cattle and provided access to grazing areas
(Stuart, 2018). However, due to increased
land requirement and less efficient feed
digestion, grass-fed beef has a significantly
higher GHG intensity. Clark & Tilman (2017)
found in their analysis that grass-fed beef
produces on average 19% more GHG
emissions than grain-fed beef. These points
reveal that it is important to consider multiple
factors and how these values interact within
the food system. Fostering a CFFS requires the
integration of social, economic, and
ecological sustainability to increase system
resilience.

Transparency between UBCFS and
their food suppliers is crucial for information
to be provided on the origin and production
methods of each product. A challenge
mentioned by Speight is the lack of a local
centralized distribution hub, which indicates
a challenge to tracking where the UBCFS
food is derived (personal communication,
March 6, 2020). As observed from the 2018

sustainability reports, there are often gaps in

data provided by the suppliers, making it
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difficult for UBCFS to ensure the sustainability

and environmental standards of the
products that they procure. If this data was
available, it could be concluded with

greater certainty whether the overall
purchasing practices of UBC Food Services
a CFFS.

contribute  to the goal of

Nevertheless, it is clear that UBCFS s
committed to purchasing local foods; in 2018
the vast majority of seafood purchased was
locally sourced, and a portion of produce is
purchased from the UBC Farm. There is still
room for improvement in high emissions food
categories like meat, dairy, and pouliry
(Figure 5). Other universities are also placing
great value on local procurement in the
quest for sustainable campuses since it is one
of the easier indicators to quantify and
assess. The University of Massachusetts-
Ambherst, for example, has committed to a
plan to procure 100% of food locally (Small,
2012). Further increasing local procurement
can help establish trusted and fransparent
relationships with UBCFS’ food suppliers. One

way of doing so would be to create a

platform to purchase directly from local

producers, which would enforce reporting

measures to monitor product sustainability.

4.3 SUCCESSES, CHALLENGES, AND THE FUTURE OF UBC’S
FOOD SYSTEM

Our interviews revealed a set of
challenges in creating a CFFS specific to
UBC. Figure 8 shows that there has been a
lack in educational outreach. Many
students, staff, and faculty may be unaware
of the work that has and is being done by
UBCFS. Further, as an insfitution of higher
education, the potential to educate
consumers and shift behaviour is large but is
being underutilized. Advertising is one
medium that can help explain the workings
of a CFFS at UBC and educate consumers
about how to participate with it. Some
recommendations from the respondents
included participation in the Good Food For
All Campaign and the Good Food
Challenge as a means to connect students
to university administration (J. Schellenberg,
personal communication, March 13, 2020),
and publishing short informative videos on
social Stancer,

media  (D. personal

communication, March 13, 2020).
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Another key challenge identified in

the interviews and our analysis of
procurement and sales data is the lack of a
system that tfracks and reports relevant food
data in a comprehensive way. Schellenberg
explains that third party evaluators such as
Meal Exchange, , can offer a non-biased
assessment of food system sustainability, and
require less UBC staff capacity than self-
reporting structures like the AASHE STARS
program (personal communication, March
20, 2020). In collecting emissions dataq,
inconsistencies and sometimes conflicting
data make it challenging to analyze results
for  reporting (C. Repka, personal
communication, March 6, 2020). Work must
confinue in creating a database of food
based GHGe that can be easily used to
measure the emissions output of food
procured by UBC and potentially at other
institutions, corporations, and municipalities.

Despite the many challenges in this
new domain of CFFS, all respondents were
able to comment on the successes of the

UBCFS. A past challenge faced by UBCFS has

been the lack of plant-based chef training in

the industry. UBCFS has been a leader in this
aspect as they now provide plant-based
training for chefs on-site. This requires a
significant investment of resources, and
exemplifies the caliber of commitment to a
CFFS. There has also been success in
adhering to plant-based recipe guidelines,
committing to Ocean Wise seafood, and
working with SEEDS. In fact, UBC has been
described as a leader amongst institutions in
Canada food sustainability (J. Schellenberg,
personal communication, March 20, 2020). If
UBC continues on the current frack of their
successes and addresses the challenges we
have identified, the goal of a CFFS can be
better achieved and other institutions can
follow suit.

Moving forward it is critical that the
principles of CF food enacted by UBCFS are
supported by the

larger  University

administration. The global initiatives and
guidelines we identified show how important
itis to campaign for CF food on all scales and
involve stakeholders from all aspects of the

system. Although the University has officially

declared a climate emergency, it is vital that
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UBC includes the food system in policy and
future plans. By involving the University in
initiatives like the Cool Food Pledge and
Meal Exchange's Good Food Challenge, or
adopting effective policy standards and
targets as described in Friends of the Earth
Meat of the Matter guide, UBC can
demonstrate leadership through a climate-
friendly food system, sharing good practices
and  inspiring other

change among

Canadian universities.
4.4 DATA LIMITATIONS

Our analysis of the secondary data
was encumbered by several limitations
because the data provided to us consistently
lacked vital information or presented
conflicting data. Sales and procurement
data were spread across numerous files and
compiling it in order to accurately analyze it
proved to be quite challenging. Spend
amounts with certain food suppliers differed
across certain spreadsheets, and some data
was missing for the years of 2016 and 2017 in
the categorical breakdown of UBCFS food

spend. Due fo this and due to how some of

the data was grouped in that breakdown,

we had to make numerous assumptions in
order to analyze the data.

The sustainability reports often lacked
sufficient data about the indicators that were
of greatest interest to our tfeam. The largest
suppliers of dairy and pouliry provided
sustainability reports but the metrics for the
indicators were not filled out. It was assumed
that in this case, the lack of response
indicated that the data was unavailable.
However, in some of the other reports it was
assumed that the lack of a response meant
that the indicator was definitely not fulfilled.
These assumptions had to be made on a
case-by-case basis because the formatting
and confext of each report varied. Another
inconsistency was that one of the minor
suppliers of produce, dairy, and grocery
reported using a local radius of about 240
km, whereas the others used a radius of 400
km. This data was still included in the analysis
but also contributes to the results in Figure 4
being underestimated. Another limitation of
these sustainability reports was that we only
had the data for the year 2018, so we could

not conclude whether procurement in
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relation to sustainability indicators has
changed over time.

We were provided with other data
that may have been more useful in assessing
the climate impact of the UBC Food System,
but this information was too incomplete to be
included in a comprehensive analysis. This
was in part due to the limited processing
capacity of the procurement database. As
students we did not have direct access to
the database, our requests had to be
processed and sent back to us which was
limiting due to the time constraints of our
project. Additionally, many items were listed
in units of weight that could not be
accurately converted to a standard metric
unit. For example, some meat, seafood, and
produce items were purchased in ‘cratfes’,
‘bunches’, or other bulk units without
equivalent weights. While an analysis of
purchases by weight is a good way to relate
procurement to emissions, these
inconsistencies made it difficult for our team
fo do so. This is why our secondary data

analysis focused on dollar amounts rather

than weights, as the most complete data we

had was organized based on funds spent on
various food categories or specific items.
These limitations indicate the need for a new
procurement system which allows for
accurate fracking of items procured in
standard units of weight.

Analysis of primary data was limited
such that each respondent may have had a
different definition of different terms being
used in answers, such as local and
sustainable. This means that classifying data
by using iterative coding may not have given
the fruest representation of themes discussed
by respondents. The literal meaning of
responses was used when interpreting data,
again, this may have caused skewed
interpretation from the intended meaning of
responses. Furthermore, our small sample size
of n=6 may not have provided enough
depth in responses. Since respondents were
working within the UBC campus food system,
they may have had a biased point of view
when

answering questions, especially

related to their work onimproving the system.
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4.4.1 LIMITATIONS DUE TO COVID-19

The onset of the global COVID-19
pandemic caused a disruption in the normal
operations of the UBC campus and
selectively limited our research. Our team
was scheduled to meet with UBC's Climate-
Friendly Food Working Group to present our
preliminary findings and recommendations.
We were unable to meet in person due to
social distancing protocols enacted by the
University. However, we had a virtuadl
meeting with our clients to present our initial
ideas and circulated our presentation to the
rest of the working group to obtain more
feedback. Due to these  unusuadl
circumstances our communication with the
clients and the working group was
complicated, but we sfill received some
valuable input that we were able to

incorporate in our report. Primary and
secondary data collection was also affected
as the shift to online classes interfered with
normal campus activity. We were unable to
interview the procurement manager for
UBCFS, whose insights would have been

relevant and useful to the goals of this

project. UBC dining hall operations were also
impacted by the pandemic, and therefore
we were unable to obtain a list of their
complete menu offerings from Nutrislice for
the month of March 2020 as planned.
Additionally, Nutrislice does not store menu
offerings for previous months on their website,
which meant we were not able fo assess
menu items for ruminant products in previous

months.

5. RECOMMENDATIONS

5.1 RECOMMENDATIONS FOR ACTION AND |IMPLEMENTATION

5.1.1 RECOMMENDATIONS FOR UBC FOOD SERVICES

The first set of recommendations is
oriented directly towards UBC Food Services.
There are five core recommendations with
various underlying actions, as seen in Table 6.
These recommendations were drafted
based on our research and data findings,
and they align with our purpose, to advise
the development of policies and guidelines
that accelerate UBC's fransition towards a
climate-friendly campus food system. The first
recommendation (FS-1) is to increase the

procurement of foods that are low in GHGe

while also prioritizing seasonal and local
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foods. This includes increasing the
procurement of plant-based foods and
reducing procurement of animal products,
especially ruminant products such as beef,
lamb, and dairy. Focusing on the type of
food that is being purchased, and prioritizing
plant-based products is the most impactful
method for reducing food system emissions
(FAO, 2011; Weber & Matthews, 2008; Poore
& Nemecek, 2018; Macdiarmid, 2014).
Procuring seasonal foods can reduce food
system emissions, while local food can help
build food system resilience (Friel, 2009;
Stehfest, 2009). This recommendation (FS-1) is
in line with our third research objective, to
develop food procurement guidelines to
inform UBCFS. We also suggest that UBCFS
food visions and values should include a
section on climate friendliness which can
help guide purchasing. Furthermore, UBCFS
should prioritize purchasing from suppliers
that share these values and are fransparent
about their food, including how it was grown
or produced and where it was sourced from.

The second recommendation (FS-2) is

to create a new system to frack food-related

GHGe on the UBC campus. Through our
research and data analysis we came to the
conclusion that the current procurement
system is not properly set up to track and
analyze the GHGe of various food
categories. In order to shift towards a more
CFFS, there is a need to accurately frack the
procurement of all food items in standard
weights. This could be accomplished by
redesigning the current procurement system
and creating new staff positions whose role it
is to frack the climate impact of the food
purchases made by UBCFS. If the University is
not able to accurately frack and report this
data, then it becomes difficult to observe
progress and know where to focus future
efforts. The procurement guidelines set out
by Friends of the Earth in their Meat of the
Matter report include this as a key step in
food

developing a climate-friendly

purchasing system (Hamerschlag et al,
2017).

The next recommendation (FS-3) is to
implement nudging strategies and improved
CF foods. Other

rewards programs for

institutions such as Stanford have successfully
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implemented nudging strategies to improve
the consumption of more CF foods (Stanford
University, 2017) and one of our interview
respondents also suggested using nudging
strategies to shift consumer purchasing
habits. One example of a nudging strategy is
asking customers what kind of milk they
would prefer in foods and beverages to shift
consumption towards plant-based milks.
Other examples include listing add on meat
options last on menus, raising prices for these
add-ons, and closing meat heavy stations in
the food outlets early. Furthermore, there is
potential to improve the current vegetarian
point system that is in place by shifting it
towards a vegan system that is more
representative of a truly CF diet. We also
suggest that UBCFS develop a labeling
system which identifies CF food options. Our
research shows that this is an effective
method for educating consumers and
shifting their purchasing habits (Liu et al.,
2019; Stanford University, 2017).

We also recommend that UBCFS

continue to train chefs on creating and

developing delicious plant-based meals (FS-

4). Through our interview process we
discovered that this is one of the current
challenges that UBCFS faces, and that it is
key for them to ensure that their chefs are
able to prepare plant-based meals that
appeal to people with various cultural and
dietary preferences (M. Baker, personal
communication, March 5, 2020). This could
help to further encourage consumers to fry
more plant-based options. Our final
recommendation (FS-5) is for UBCFS to frial a
100% plant-based food (no animal products)
outlet that focuses on making great dishes
where veggies are the center of the plate
rather than grains or meat. This outlet could
also include some simple and affordable CF
meals such as burgers, wraps, and
sandwiches. This could serve as an example
of what a more CF food outlet could look like
and cultivate new consumer mindsets on
campus when it comes to making conscious

dining choices.
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Table 6. Recommendations for action and implementation oriented towards UBC Food Services.

Action Responsible  Potential Timeline
Parties Partners
Increase procurement of foods low in GHGe that are local and seasonal. UBCFS Local Immediate
®  Increase procurement of plant-based foods--source locally and in season when possible. (SHHS) producers [ (ongoing)
®  Focus on reducing procurement of animal products, particularly ruminant products (eg. beef, lamb, ]S;}lgl(lza; the
and dairy). arm
®  Offer more CF menu options which are culturally appropriate and affordable.
®  Adjust the current food visions and values to incorporate a section on climate friendliness of the
foods -- use that to guide purchasing.
®  Purchase from suppliers that also share these values and support sustainable, CF agricultural
practices.
Create a new system to track food-related GHGe on campus. UBCFS UBC Mid to
®  Thereis a need to track quantities in weight to understand the GHG impact of different food (SHHS) Campus a‘nd long-term
categories. Community | (over the
®  (Create additional staff capacity to track data relating to climate impact and sustainability of P(l:zrrl:llll;lli’ n;ztafs)w
purchases. Sustainability
Implement nudging strategies and improved rewards programs. UBCFS Immediate
®  Examples of nudging: asking customers what kind of milk they would prefer in relevant foods/ (SHHS) (ongoing)
beverages, listing "add on” beef options last on the menu, closing certain "meat heavy" stations
early.
®  Dining halls already have a vegetarian point system but it includes dairy products.
®  Improve rewards programs like this to be more representative of a truly CF diet.
®  (Create a labeling system that identifies the more CF food options while emphasizing taste and
nutrition.
Continue to train chefs on creating delicious plant-based meals. UBCFS Immediate
®  Ensure that chefs are able to prepare plant-based meals that appeal to people with various cultural (SHHS) (ongoing)
and dietary preferences.
Pilot a 100% plant-based food outlet. UBCFS Mid to
®  Focus on making great dishes where veggies are the focus of the plate rather than grains/starches or (SHHS) long-term
meat. (2-5 years)
®  More quick CF meals like burgers, wraps, and sandwiches.

in Table 7. The first recommendation (CA-1) is

5.1.2 RECOMMENDATIONS FOR CAMPUS AND
COMMUNITY PLANNING - UBC 2030 CLIMATE to establish a team whose fask it is to assess

LAN .
ACTION P the current GHG impact of the UBC campus

This following set of recommendations food system. This would allow for the

s oriented towards UBC  Campus  and identification of priority reduction areas

Community Planning. In - particular,  these within the food system and the creation of

recommendations are meant o inform
new targets. The assessment should also

future climate action planning processes include an easily replicable method and

such as the UBC 2030 CAP. which is in line metrics that can be used to tfrack tfrends over

with our project’s purpose. There are four the years. This is a critical step and should be

overarching recommendations which a top priority as it is difficult to transition

include a handful of critical actions, as seen
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fowards a CFFS without

properly
understanding the current state of the
campus food system and where to focus
efforts. This recommendation ties in with FS-2,
as it will be much more feasible to assess the
current GHG impact of the UBC campus
food system with a procurement system that
is set up to track such variables.

The next recommendation (CA-2) is a
direct follow up of the first one. Based on the
findings from the GHG impact assessment of
the campus food system, the University
should develop and enforce a CFFS
framework which supports ambitious GHG
reduction targets. This would require
cooperation from stakeholders across the
campus food system, including UBCFS and
AMSFS. In line with our fourth objective, the
CCEFS framework would include food targets
that will be incorporated intfo the UBC 2030
CAP. These targets include increasing plant-
based menu items to 75%, reducing menu
items with ruminant products to 30%, and
continuing to prioritize local and seasonal

foods across campus food outlets. These

targets were chosen based on analysis of the

current state of the campus food system and
our research findings which suggest the
fransition towards a more plant-based food
system is the most impactful method for
reducing food related emissions (FAO, 2011;
Weber & Matthews, 2008; Poore & Nemecexk,
2018; Macdiarmid, 2014). We also suggest
that the current Climate-Friendly Food
Working Group should be expanded so that
it could take on a major role in developing
this CFFS framework and allow for sharing of
knowledge and coordination of actions
across the entire campus.

Our third recommendation (CA-3) is to
create a new online platform that allows
campus food outlets, as well as other local
food outlets, to purchase products directly
from local producers. This could fill the gap
between producers and food outlefts,
allowing for more transparency on how and
where food was grown/produced. It could
also lead to increased procurement of local
foods and menus that reflect the seasonality
of those foods. The development of such a
platform would require collaboration across
food

the campus system. One of our

Transitioning Towards a Climate-Friendly Food System at UBC

38



interview  respondents  discussed  the
potential for such a platform and mentioned
how it is particularly important since the loss
of services such as Vancouver Farmers

Market  Direct (J.  Scott, personal
communication, March 6, 2020).

The last recommendation (CA-4) is to
promote community education around food
system sustainability and CF foods. This could
include the development of a for-credit first
year course that teaches students about
sustainable food systems and their role in it.
The course should be open to students from
all faculties and engage them tfowards
making dietary choices that are better for
their health and the environment. Other
universities have successfully implemented
such courses and seen positive results in the

food purchasing choices of their
students after they have taken the class (Jay
et al.,, 2019). Another method to promote
community outreach and education around
CF foods could include the implementation

of discount days, free food, and sampling.

Furthermore, there is a need to increase the

awareness around the UBCFS story and the
efforts that have already been made to shift
tfowards a more CFFS, as was mentfioned by
a few of our inferview respondents. They also
suggested the potential to use advertising,
social media, and other marketing tools to
help fell this story and better inform the

campus community.
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Table 7. Recommendations for action and implementation oriented towards UBC Campus and
Community Planning.

Action Responsible Parties = Potential Partners Timeline
Assess the current GHG impact of the UBC campus food system. UBC Campus and UBCFS (SHHS), Immediate
®  Establish a task team to quantify UBC food system emissions. Identify priority | Community Planning AMSFS (ongoing
reduction areas and targets. Delineate a replicable methodology and metrics to - Campus over the next
track yearly trends. Sustainability few years)
Create and enforce a climate-friendly food system framework. UBC Campus and Other food outlets | Mid to long-
®  Using the findings from the food system GHG impact assessment, UBC should | Community Planning on campus, term (3-10
enforce a campus-wide CFFS framework to support ambitious GHG reduction - Campus Environmental and years)
targets. Sustainability, food related student
®  Food targets for the 2030 CAP: UBC:;[(SSFI-;HS), groups on campus
®  Increase plant-based menu items to 75%
®  Reduce menu items with ruminant products to 30%
®  Continue prioritizing local and seasonal foods
®  Expand the current Climate-Friendly Food Working Group or create a new
collaborative board composed of students, faculty, and staff for knowledge
sharing and coordination of actions.
Create an online platform to purchase directly from local producers. UBC Campus and Other food outlets | Mid to long-
®  Fill the gap so that UBC and other local food outlets can easily purchase directly | Community Planning [ on campus, UBC term (<5
from producers, providing more transparency. s - Cflml;%.S lFanln an((ij other years)
.. . . ustainability, ocal producers,
°
éIl’rr::rilrllost:aas Ocr(l)mmon vision across UBC to source low GHG intensive foods that UBCFS (SHHS), Vancouver Farmers
’ AMSFS Market
Advance community education on food system sustainability. UBC Campus and | Faculty of Land and | Immediate
®  (Create a for-credit first year course about food system sustainability Community Planning | Food Systems, UBC |  (ongoing
®  Promote CF foods through discount days, free food, sampling, veggie food B} C.amp.u.s F‘"‘“.“’ Smdent over the next
trucks Sustainability, organizations such few years)
) . UBCEFS (SHHS), as Sprouts and
®  Increase awareness about the UBCFS story and the efforts made thus far to shift AMSFS Roots on the Roof
towards a more CFFS.
®  Use advertising, social media, or other marketing tools
whether a shift in UBC’s procurement
5.2 RECOMMENDATIONS FOR FUTURE RESEARCH
Our research focused on lowering the strategies can mitigate them.
climate impact of the UBC campus food To implement targeted nudging

system by reducing GHG emissions.
However, as mentioned in our literature
review, there are severadl other

environmental impacts to consider such as

sol  and water degradation, loss of
biodiversity, and energy use. Future research
should consider how different foods and

food categories influence these effects, and

strategies, it would be helpful to have a
better understanding of the attitudes and
demographics of consumers at UBC. For
example, a wide-scale study of consumers at
UBC’s dining halls could reveal whether
students from certain faculties are more likely
to choose CF food or shift their dietary habits.
The would inform  the

results type of

educational campaigns that could be most
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effective as well as the target demographics.
It would also be useful to study the effects of
nudging techniques as they are
implemented at different UBC food outlets.
This would confirm that nudging is actually
working and provide more empirical data
that does justice to the efforts of UBCFS in the
transition to a CFFS.

Assessing menu offerings based on
climate friendliness could increase
understanding of the GHG impact of each
item. Building off FS-3, further research could
focus on piloting this project. The labelling
could be implemented in both dining halls
and online via Nutrislice. It would be
inferesting to assess the effectiveness of
labelling in  educating consumers and
increasing consumption of low GHG impact
foods. The results could inform UBCFS’
approach to promoting and encouraging

healthy and sustainable foods.

6. CONCLUSION

Climate change is one of the largest
threats to global food security. Our current
food systems have a large climate impact

and are vulnerable to the shiffing state of our

planet. With the UBC's declaration of a
climate emergency in 2019 (UBC, 2019), the
University must take steps to prioritize a
climate-friendly campus food system. A CFFS
which focuses on reducing GHG emissions,
resilience and

increasing adaptability,

reducing animal production, as well as
addressing the growing global population
can support health and environmental
wellbeing. UBC's food system has made
commendable efforts in recent years to
embrace values which promote campus
sustainability. UBCFS has taken a plant-
forward approach to their menu offerings
including fraining chefs to create delicious
plant-based dishes. UBC can further its
transition by building off of existing efforts,
learning from leading research as well as
institutional good practices and policies. To
fransition to a CFFS, procurement should
focus on the type of food that is being
purchased, including increasing the
procurement of plant-based foods and
reducing procurement of animal products,
especially ruminant products such as beef,

lamb, and dairy (FAO, 2011; Weber &
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Matthews, 2008; Poore & Nemecek, 2018;
Macdiarmid, 2014). Procuring seasonal foods
can reduce food system emissions, while
local food can help build food system
resilience (Friel, 2009; Stehfest, 2009). UBC
currently offers 46% plant-based offerings in
its dining halls (Fu et al., 2020) which aligns
with UBC'’s frajectory towards a CFFS. That
said, ruminant products such as beef, lamb,
and dairy which are high in GHG emissions
are currently offered in approximately 63% of
dining hall menu items. Establishing
fransparency between UBCFS and their food
suppliers is crucial for information to be
provided on the origin and production
methods of each product. There is a lack of
a system to efficiently track and report food
data, often leading to gaps in data provided
by the suppliers. This makes it difficult for
UBCFS to ensure the sustainability and
environmental standards of the products
that they procure. Despite UBC's successes
to date, there is an opportunity to increase
outreach  and

educational consumer

awareness to grain support for UBC's

fransition to a climate-friendly food system.

Based on our research and data
findings, our recommendations advise the
development of policies and guidelines to
accelerate  UBC's ftransition towards a
climate-friendly food system. We suggest
that UBC Food Services should; increase
procurement of foods low in GHGe that are
local and seasonal, create a new system to
frack food-related GHGe on campus,
implement nudging strategies and improved
rewards programs, continue fo frain chefs on
creatfing delicious plant-based meals, and
pilot a 100% plant-based food outlet. Our
suggestions for the UBC 2030 Climate Action
Plan are to; assess the current GHG impact of
the UBC campus food system, create and
enforce a climate-friendly food system
framework, create an online platform to
purchase directly from local producers, and
advance community education on food
system sustainability. By implementing these
recommendations, UBC, as an insfitutional
leader in sustainability, can help address the
threats of climate change and inspire

collaborative action to catalyze global

change.

Transitioning Towards a Climate-Friendly Food System at UBC

42



7. REFERENCES

Alexandratos, N., & Bruinsma, J. (2012). World agriculture towards 2030/2050: the 2012 revision.

AMS of UBC. (nd.). Sustainability. Retrieved from https://www.ams.ubc.ca/how-we-
run/sustainability/

Bryngelsson, D., Wirsenius, S., Hedenus, F., & Sonesson, U. (2016). How can the EU climate targets
be mete A combined analysis of technological and demand-side changes in food and
agriculture. Food Policy, 59, 152-164.

Campbell, B. M., D. J. Beare, E. M. Bennett, J. M. Hall-Spencer, J. S. |. Ingram, F. Jaramillo, R.
Ortiz, N. Ramankutty, J. A. Sayer, and D. Shindell. (2017). Agriculture production as a
major driver of the Earth system exceeding planetary boundaries. Ecology and Society
22(4):8.

Camargo, G. G., Ryan, M. R., & Richard, T. L. (2013). Energy use and greenhouse gas emissions
from crop production using the farm energy analysis tool. BioScience, 63(4), 263-273.

Canals, L. M., Cowell, S. J., Sim, S., & Basson, L. (2007). Comparing domestic versus imported
apples: a focus on energy use. Environmental Science and Pollution Research-
International, 14(5), 338-344.

Carlsson-Kanyama, A., Ekstrém, M. P., & Shanahan, H. (2003). Food and life cycle energy inpufts:
consequences of diet and ways to increase efficiency. Ecological Economics, 44(2-3),
293-307.

Clark, M., & Tilman, D. (2017). Comparative analysis of environmental impacts of agricultural
production systems, agricultural input efficiency, and food choice. Environmental
Research Letters, 12(6), 064016.

Cool Food Pledge. (2019). About Cool Food. Retrieved from

https://www.coolfoodpledge.org/overview

Transitioning Towards a Climate-Friendly Food System at UBC 43



C40 Cities. (2019). 14 Cities Commit fo Sustainable Food Policies That Will Address the Global
Climate Emergency. Retrieved from https://www.c40.org/press_releases/good-food-
cities

Drew, J., Cleghorn, C., Macmillan, A., & Mizdrak, A. (2020). Healthy and climate-friendly eating
patterns in the New Zealand context. Environmental Health Perspectives, 128(1), 17007.
doi:10.1289/EHP5996

Edwards, J., Kleinschmit, J., & Schoonover, H. (2009). Identifying our Climate “Foodprint™:
Assessing and Reducing the Global Warming Impacts of Food and Agriculture in the U.S.
Refrieved from https://www files.ethz.ch/isn/928804/Climate_Footprint_April_09.pdf

Edwards-Jones, G. (2010). Does eating local food reduce the environmental impact of food
production and enhance consumer health2. Proceedings of the Nutrition Society, 69(4),
582-591.

FAO. (2019). World Food and Agriculture: Statistical Pocketbook 2019. Rome. 254 pp. Retrieved
from http://www.fao.org/3/caé463en/cabé463en.pdf

FAO. (2011). Organic Agriculture and Climate Change Mitigation: A Report of the Round Table
on Organic Agriculture and Climate Change. Food and Agriculture Organization of the
United Nations (FAO) Natural Resources Management and Environment Department.

Fletcher, T. (2019). UBC declares climate emergency and moves forward on two key divestment
initiatives. UBC News. Retrieved from https://news.ubc.ca/2019/12/05/ubc-declares-
climate-emergency-and-moves-forward-on-two-key-divestment-initiatives/

Food Shift 2030. (2019). Food System Hubs Innovating towards Fast Transition by 2030. Retrieved
from https://foodshift2030.eu/

Friel, S., Dangour, A.D., Garnett, T. et al. (2009). Health and Climate Change 4. Public health
benefits of strategies to reduce greenhouse-gas emissions: food and agriculture. The

Lancet 374 (9706), 2016-2025.

Transitioning Towards a Climate-Friendly Food System at UBC 44



Friends of the Earth. (2018). Students rewarded for eating vegan and vegetarian food.
Retrieved from https://friendsoftheearth.uk/food/student-vegetarian-food-reward-
scheme

Fu, M., Tse, F., Stewart, S., Manitius, N. (2020). Plant Based Food Audit of UBC Dining Halls
[Dataset]. UBC Food Vision & Values Phase 3.

Garnett, T., Smith, P., Nicholson, W., & Finch, J. (2016). Food systems and greenhouse gas
emissions (Foodsource: chapters). Food Climate Research Network, University of Oxford.

Government of Canada. (2019, August 19). Greenhouse gas sources and sinks: executive
summary 2019. Retrieved from https://www.canada.ca/en/environment-climate-
change/services/climate-change/greenhouse-gas-emissions/sources-sinks-executive-
summary-2019.html

Government of Canada. (2017). Food Policy for Canada. Retrieved from
https://www.canada.ca/en/campaign/food-policy.html

Hamerschlag, K., Culver, A., Waterman, C., & Bartholomew, B. (2017). Meat of the Matter: A
Municipal Guide to Climate-Friendly Food Purchasing. Retrieved from
https://1bps64379g8c169i0y 1drtgz-wpengine.netdna-ssl.com/wp-
content/uploads/2017/12/MunicipalReport_ko_120117_v2-1.pdf

University of lowa. (2015). Local food movement rooted in relationships and values.
ScienceDaily. Retrieved from:
www.sciencedaily.com/releases/2015/08/150822154908.htm

IPCC (Intergovernmental Panel on Climate Change). (2019). Climate change and land. An
IPCC Special Report on climate change, desertification, land degradation, sustainable
land management, food security, and greenhouse gas fluxes in terrestrial ecosystems.
Summary for Policymakers.

IPCC, (2018). Global Warming of 1.5°C. An IPCC Special Report on the impacts of global

warming of 1.5°C above pre-industrial levels and related global greenhouse gas emission

Transitioning Towards a Climate-Friendly Food System at UBC 45



pathways, in the context of strengthening the global response to the threat of climate
change, sustainable development, and efforts to eradicate poverty [V. Masson-
Delmotte, P. Zhai, H. O. Pértner, D. Roberts, J. Skea, P.R. Shukla, A. Pirani, W. Moufouma-
Okia, C. Péan, R. Pidcock, S. Connors, J. B. R. Matthews, Y. Chen, X. Zhou, M. |. Gomis, E.
Lonnoy, T. Maycock, M. Tignor, T. Waterfield (eds.)].

Jay, A.J., D'Auria, R., Nordby, J.C., Rice, D.A., Cleveland, D.A., Friscia, A., Kissinger, S., Levis, M.,
Malan, H., Rajagopal, D., Reynolds, J.R., Slusser, W., Wang, M., Wesel, E. (2019). Reduction
of the carbon footprint of college freshman diets after a food-based environmental
science course. Climatic Change. 154. 547-564. doi: 10.1007/510584-019-02407-8

Knudsen, M.T. (2011). Environmental assessment of imported organic products — focusing on
orange juice from Brazil and soybeans from China. PhD thesis. Faculty of Life Sciences,
University of Copenhagen & Faculty of Agricultural Sciences, Aarhus University, Denmark.
ISBN 978-87-7611-408-4. 146 p.

Koerber, G.R., Edwards-Jones, G., Hill, P.W. et al. (2009) Geographical variation in carbon
dioxide fluxes from soils in agro-ecosystems and its implications for life cycle assessment. J
Appl Ecol 46, 306-314

Kou-Giesbrecht, S., & Menge, D. (2019). Nitrogen-fixing trees could exacerbate climate change
under elevated nitrogen deposition. Nature communications, 10(1), 1-8.

Lea, E., Crawford, D., & Worsley, A. (2006). Public views of the benefits and barriers to the
consumption of a plantbased diet. European Journal of Clinical Nutrition, 60, 828-837.
https://doi.org/10.1038/sj.ejcn.1602387

Liu, E., Keeley, E., Bissonnette, D., & Lee, P. (2019). Climate-Friendly Food at UBC: Best Practices
and Policy Recommendations. Retrieved from
https://sustain.ubc.ca/sites/default/files/seedslibrary/LFS_450_ClimateFriendlyFood_FinalR

eport.pdf

Transitioning Towards a Climate-Friendly Food System at UBC 46



Macdiarmid, J. I. (2014). Seasonality and dietary requirements: will eating seasonal food
contribute to health and environmental sustainability2. Proceedings of the Nutrition
Society, 73(3), 368-375.

Maraseni, T. N., Mushtaq, S., & Maroulis, J. (2009). Greenhouse gas emissions from rice farming
inputs: a cross-country assessment. The Journal of Agricultural Science, 147(2), 117-126.

Meadu, V., Coche, I., Vermeulen, S. J., & Friis, A. E. (2015). The Paris Climate Agreement: what it
means for food and farming.

Meal Exchange. (n.d.). Good Food Campus Commitment. Retrieved from:
https://mealexchange.nationbuilder.com/commitment

Metro Vancouver. (2016). Regional Food System Action Plan. Retrieved from
http://www.metrovancouver.org/services/regionalplanning/PlanningPublications/Region
alFoodSystemActionPlan.pdf

Mondelaers, K., Aertsens, J., Van Huylenbroeck, G. (2009). A meta-analysis of the differences in
environmental impacts between organic and conventional farming. British Food Journal,
1711:1098-1119.

Pohjolainen, P., Markus, V., & Jokinen, P. (2015). Consumers’ perceived barriers to following a
plantbased diet. British Food Journal, 117(3), 1150-1167.
https://doi.org/10.1108/BFJ0920130252

Poore, J., & Nemecek, T. (2018). Reducing food's environmental impacts through producers
and consumers. Science, 360(6392), 987-992.

Rajaniemi, M., Mikkola, H., & Ahokas, J. (2011). Greenhouse gas emissions from oats, barley,
wheat and rye production. Agron. Res, 9, 189-195.

Ritchie, H. & Roser, M. (2020). Environmental impacts of food production. Published online at
OurWorldInData.org. Retrieved from: https://ourworldindata.org/environmental-impacts-

of-food

Transitioning Towards a Climate-Friendly Food System at UBC 47



Sabaté, J., & Soret, S. (2014). Sustainability of plantbased diets: back to the future. Am J Clin
Nutr, 100(suppl_1), 476S-482S. hittps://doi.org/10.3945/ajcn.113.071522

Scarborough, P., Appleby, P. N., Mizdrak, A., Briggs, A. D., Travis, R. C., Bradbury, K. E., & Key, T. J.
(2014). Dietary greenhouse gas emissions of meat-eaters, fish-eaters, vegetarians and
vegans in the UK. Climatic change, 125(2), 179-192.

Small, E. (2012, April 12). Climate Action Plan 2.0. Retrieved from
https://scholarworks.umass.edu/csi/32utm_source=scholarworks.umass.edu/csi/3&utm_m
edium=PDF&utm_campaign=PDFCoverPages

Stanford University. (2017). Decadent-sounding labeling may lead people to eat more
vegetables. Retrieved from https://news.stanford.edu/2017/06/12/decadent-sounding-
labeling-may-lead-people-eat-vegetables/

Stanford University. (2019). Stanford psychologists show leading with flavor encourages healthy
eating. Retrieved https://news.stanford.edu/press-releases/2019/10/02/leading-flavor-es-
healthy-eating/

Stehfest, E., Bouwman, L., Van Vuuren, D. P., Den Elzen, M. G., Eickhout, B., & Kabat, P. (2009).
Climate benefits of changing diet. Climatic change, 95(1-2), 83-102.

Stuart, C. (2018). Organic: More than just grass-fed. Organic Council of Ontario. Retrieved from
https://www.organiccouncil.ca/more-than-just-grassfed/

THE. (2019). Universities Worldwide Unite to Declare Climate Change Emergency. Retrieved from
https://www.timeshighereducation.com/news/universities-worldwide-unite-declare-
climate-change-emergency

The Culinary Institute of America. (2020). The Menus of Change University Research

Collaborative. Retrieved from: https://www.moccollaborative.org/about/

Transitioning Towards a Climate-Friendly Food System at UBC 48



Thomas, R. B., Van Bloem, S. J., & Schlesinger, W. H. (2006). Climate change and symbiotic
nitfrogen fixation in agroecosystems. Agroecosystems in a changing climate. CRC Press,
Boca Raton, FL, 85-116.

UBC. (2008). The University of British Columbia Climate Action Plan 2010. Retrieved from
https://planning.ubc.ca/sites/default/files/2019-
12/PLANS_UBC_ClimateActionPlan2010.pdf

UBC. (20150a). UBC named top Canadian university in sustainability. UBC News. Retrieved from
https://news.ubc.ca/2015/10/27 /ubc-named-top-canadian-university-in-sustainability /

UBC. (2015b). The University of British Columbia Climate Action Plan 2020. Retrieved from
https://planning.ubc.ca/sites/default/files/2019-11/PLAN_UBC_Climate ActionPlan.pdf

UBC. (2019). The University of British Columbia President’s Declaration on the Climate
Emergency. Retrieved from https://president3.sites.olt.ubc.ca/files/2019/12/Climate-
Emergency-Declaration.pdf

UBC. (2018). Shaping UBC’s Next Century Strategic Plan 2018-2028. Retrieved from
https://strategicplan.ubc.ca/wp-
content/uploads/2019/09/2018_UBC_Strategic_Plan_Full-20180425.pdf

UBC Food Services. (2019). Food Vision & Values. Retrieved February 10, 2020, from
https://food.ubc.ca/responsibility/

UBC Climate Hub. (nd.). About Us. Retrieved from https://ubcclimatehub.ca/about/

UBC Farm. (nd.). About Us. Retrieved from https://ubcfarm.ubc.ca/about/

UBC350. (nd.). About Us. Retfrieved from http://www.ubcc350.org/about-us

UNDSDG. (nd.). Sustainable Development Goals. UN Division for Sustainable Development
Goals. Retrieved from https://sustainabledevelopment.un.org/2menu=1300

United Nations. (2015). Paris Agreement. Retrieved from
https://treaties.un.org/pages/ViewDetails.aspxesrc=TREATY &mtdsg_no=XXVII-7-

d&chapter=27&clang=_en

Transitioning Towards a Climate-Friendly Food System at UBC 49



USDA (United States Department of Agriculture). (2019). Organic 101: What the USDA Organic
Label Means. Retrieved from: https://www.usda.gov/media/blog/2012/03/22/organic-
101-what-usda-organic-label-means

Vetter, S. H., Sapkota, T. B., Hillier, J., Stirling, C. M., Macdiarmid, J. |., Aleksandrowicz, L., ... &
Smith, P. (2017). Greenhouse gas emissions from agricultural food production to supply
Indian diets: Implications for climate change mitigation. Agriculture, ecosystems &
environment, 237, 234-241.

Weber, C. L., & Matthews, H. S. (2008). Food-miles and the relative climate impacts of food
choices in the United States

Willett, W., Rockstrdm, J., Loken, B., Springmann, M., Lang, T., Vermeulen, S., ... & Jonell, M.
(2019). Food in the Anthropocene: the EAT-Lancet Commission on healthy diets from
sustainable food systems. The Lancet, 393(10170), 447-492.

Zhang, D., Shen, J., Zhang, F., & Zhang, W. (2017). Carbon footprint of grain production in China.

Scientific reports, 7(1), 1-11.

Transitioning Towards a Climate-Friendly Food System at UBC 50



I EE———
8. APPENDICES

Appendix A. Snowball recruitment strategy
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Meal Exchange

Culinary Director & Executive Executive Chel (Restaurants
& Catering)

Campus Nutritionist Chaf
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Appendix B. Initial Contact Email

Dear

My name is Jasmine and | am a 4th year undergraduate student in the Faculty of Land and
Food Systems. | am part of an undergraduate research team that is exploring the sustainability
of UBC's food system within the course “Land, Food, and Community IlI” (LFS 450). We are
working with representatives from UBC Food Services and Campus and Community Planning to
construct a set of recommendations that will propel UBC towards a climate-friendly food
system.

| am writing to you foday to invite you to participate in our study as we would greatly value your
expertise and insight in regards to the aforementioned topics. This would include one semi-
structured 30-minute interview at a location that is mutually convenient. The goal is to use this
data to inform a set of sustainability-oriented recommendations for UBC Food Services as well
as food-related targets for the UBC 2050 Climate Action Plan. Should you choose to participate,
you will remain anonymous in our final report unless you consent to revealing your identity. You
will have the right to withdraw from the study and have the interview records destroyed at any
point, for any reason, until April 1st. Please see the attached document for additional
information about the overall research objectives, ethical considerations, and a letter of
infroduction from the project’s principal investigator/course instructor. By replying to this email,
you are consenting to participate in this research project. However, please do not hesitate to
contact me via email or by phone if you have any questions or concerns beforehand.

If you would like to participate in this research project, please reply with your availability for the
next two weeks (March 2nd- March 16th).

Thank you for your time and | look forward to hearing from youl!

Sincerely,

Jasmine Bal

Transitioning Towards a Climate-Friendly Food System at UBC 52



Appendix C. Interview Questions

1. What does a sustainable/climate-friendly food system mean to you?

2. Based on our draft definition of climate-friendly food with key principles, how does this fit
info your work or role in UBC's food system?

3. Where do you see room for improvement in terms of creating a more sustainable food
system at UBC? Ex. highlighting the benefits to buying food that is local and sustainable

4. In your opinion, do you think UBC staff and students take into consideration the ethics of
the food they buy? - difference between on campus and general

5. Do you have any suggestions for programs or incentives to encourage UBC staff and
students to make climate-friendly food choices? (e.g. educational campaigns, meatliess
Mondays)

6. What do you think have been the greatest successes and challenges, in terms of the
sustainability of UBC Food Services so far?

7. Is there anyone who you'd think would be beneficial to interview for this study?e
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Appendix D. Global greenhouse gas emissions from food production (Reprinted from Ritchie &
Roser, 2020)
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Appendix E. Greenhouse gas emissions per 100 grams of protfein from various types of food
(Reprinted from Ritchie & Roser, 2020)

19Q] 1 Our World
Greenhouse gas emissions per 100 grams of protein

Greenhouse gas emissions are measured in kilograms of carbon dioxide equivalents (kgCO,eq) per 100 grams of
protein. This means non-CQO; greenhouse gases are included and weighted by their relative warming impact.

Lamb & Mutton || ¢ ¢ <o
prawns (farmed) ||| c ° <o
Beef (dairy herd) || 657 -9

cheese || GGG 1052 <o
itk | © 5 <o
Pig Meat || 7 61 o
Fish (farmed) | 5-98 kg
Poultry Meat _ 5.7 kg
Egos [ 4.21 kg

Grains 2.7 kg
Tofu (soybeans) 1.98 kg
Groundnuts 1.23 kg
Other Pulses = 0.84 kg
Peas 0.44 kg
Nuts 0.26 kg

0 kg 10 kg 20 kg 30 kg 40 kg

Source: Poore, J., & Nemecek, T. (2018). Additional calculations by Our World in Data.

Note: Data represents the global average greenhouse gas emissions of food products based on a large meta-analysis of food production
covering 38,700 commercially viable farms in 119 countries.

QurWorldInData.org/environmental-impacts-of-food « CC BY
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Appendix F. Definitions for the various food categories found in the UBCFS procurement data

Produce Farm produced crops such as fruits and vegetables.

Grocery Miscellaneous items such as rice, noodles, flour, oils, and spices.

Dairy Products made from animal milk, such as butter, cheese, and yogurt.

Poultry Products from domesticated birds (eg. chickens) such as their eggs or meat.

Meats The flesh of animals such as beef, lamb, pork, and game (excludes poultry and seafood).

Beverages Drinks such as juice, soda, and water.

Frozen items Miscellaneous frozen items which could include soup, fruits, vegetables, and some animal
products

Baked goods Items that are baked in an oven, such as bread, cakes, and pastries.

Seafood Various forms of sea life, including fish and shellfish.
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Appendix G. Percentage changes in spend per food category between 2016-2018 derived
from UBCFS procurement data (note that amounts are in Canadian Dollars)

GROCERY 818790.3469 | 921388.9464 | 1290504.73
PERCENT CHANGE S 11.1% 28.6%
PRODUCE 1375099.33 | 2553171.65 | 2323075.77
PERCENT CHANGE - 46.1% -9.9%
MEATS 926256.3293 | 1040374.474 | 968810.61
PERCENT CHANGE - 11.0% -7.4%
SEAFOOD 262685.05 384297.09 | 326355.32
PERCENT CHANGE - 31.6% -17.8%
POULTRY 695868.0963 | 1038033.771 | 1101031.09
PERCENT CHANGE - 33.0% 5.7%
DAIRY 1076712.413 | 1305211.31 | 1385513.93
PERCENT CHANGE - 17.5% 5.8%
BAKED GOODS 397251.3111 | 489853.1517 | 558068.03
PERCENT CHANGE - 18.9% 12.2%
FROZEN 528255.8257 | 659866.9263 | 617854.82
PERCENT CHANGE - 19.9% -6.8%
BEVERAGES 1181334.15 | 1208941.21 | 771792.36
PERCENT CHANGE - 2.3% -56.6%
PAPER & DISPOSABLES - 156615.85 | 124821.33
PERCENT CHANGE - - -25.5%
SMALLWARES - - 104130.48
PERCENT CHANGE - - -
TOTAL 6765543.035 | 8984734.315 | 9343006.66
TOTAL PERCENT INCREASE - 24.7% 3.8%
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Appendix H. Aggregated Data from 2018 Sustainability Reports including suppliers: Gordon
Food Services, Centennial Foodservice, Freshpoint, Far-met Grocery, Albion Seafood, Saputo
Dairy, and J&K Poultry

Seafo MefJ Produg Dair Grocel Poult

Not local $72,674 $567.,30 $1,075,88 $485,88 $1,108,24 $313,01

Locally proce $237,54 $218,20) $1,421. $44,95 $101,597 $174.
Locally groy $317,51 0 $317,513 0 $1,878. 0
Both $152,48 $122,10 $140,27( $98,08¢ $28.5 0

Data N/A| - = = $757,23 = $756,86
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