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EXECUTIVE SUMMARY

As a response to rising concerns about climate change, the University of British Columbia (UBC)
proposed the Climate Action Plan (CAP) 2030 to dramatically reduce greenhouse gas (GHG) emissions in
the next 15 years. 17.9 billion tonnes of carbon dioxide equivalents (CO2 eq.), which account for
approximately 34% of global GHG emission, is generated through the human-driven food supply chain.
To reduce GHG emissions associated with food production, the Climate-Friendly Food Services (CFFS)
team aims to display sustainability labels on each menu item sold at Flavour Lab. This project is a pilot
project which serves to inform students at UBC Vancouver of sustainable food options and encourage

them to develop climate-friendly dietary habits.

The CFFS Food Labeling Project first started with a pilot project conducted in 2020. The pilot project
successfully assigned labels to menu items sold at three residence dining halls at the UBC Vancouver
campus. Current research is an extension of the pilot project, with a separate workflow but sharing the
same research objective, goal, and purpose. The data source provided by the current client, Alma Mater

Society (AMS), does not align with that of the pilot project; hence a different workflow was needed.

Primary data is collected with the assistance of UBC AMS, which is exported from the food nutrition
management service, Optimum Control (OC), as a PDF file. The data on carbon, nitrogen and water

footprint factors came from external secondary data sources.

One critical change that distinguishes this research from the past pilot project is a change in the
programming environment to PyCharm. PyCharm is an ideal environment for script automation and

debugging.

In total, 26 food items are analyzed from the three residence dining halls: Feast, Gather, and Open
Kitchen. 19 items are classified as green, 5 items as yellow, and 2 items are classified as red. This sets the
distribution percentage of the green items to approximately 73.01% of all items analyzed, which

perfectly adheres to the goal of reducing food production-associated GHG emissions by 50%.

Although all menu items are successfully analyzed, the analysis workflow still leaves a few limitations. In
the next phase of the study, it is recommended by a new CFFS Data Analyst student to continue working

towards improving the accuracy of the final outcomes.
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1. INTRODUCTION

1.1 RESEARCH TOPIC

With increasing global concerns about uncontrolled GHG emissions and their detrimental impact on the
food supply chain, the University of British Columbia (UBC) announced an ambitious plan to reduce the
net GHG emission to zero within the next 15 years . Through the Climate Action Plan 2030 (CAP 2030),
UBC pledged to significantly reduce GHG emissions for both the Vancouver and Okanagan campuses.
Among the actions geared towards reducing GHG emissions, UBC promised to lower the food systems
and production associated with GHG emissions to 50%. It is in accordance with AMS’s Net Zero 2025

plan, which aims to reduce GHG emissions to 30% by 2025.

This research focuses on designing and implementing sustainability labels for all menu items in Flavour
Lab at the UBC Vancouver campus. Ultimately, we aim to assist in reducing GHG emissions associated
with food production while providing environment-friendly options for students to make wiser dietary

choices.

1.2 RESEARCH RELEVANCE

In this research, we partnered with Alma Mater Society (AMS) to assign sustainability labels at Flavour
Lab located at the Nest building. By assigning sustainability labels for each food item, students are
encouraged to broaden their perspective and give more careful consideration when making dietary
choices. Furthermore, through their constant exposure to the CFFS poster displayed in the
aforementioned residence dining halls, students will gain deeper insight into CAP 2030 and UBC's

strategies for achieving the goal.

Student purchasing behaviours, or their dietary choices, will be further studied by the CFFS front-end

team to observe any changes in the purchase trend compared to pre-label periods.

1.3 PROJECT CONTEXT

Menu items from Flavour Lab are analyzed in the scope of the current research project. This research is a
continuation of Silvia Huang’s pilot project, which was implemented from September 2019 to February
2020, with a new workflow focusing on data extraction from PDF recipe files using natural language
processing. Calculation metrics, such as impact baseline for emission factors, are derived from the pilot

project and are continued to be used for the current research.



[Document title]

1.4 PROJECT PURPOSE, GOALS AND OBJECTIVES

A primary goal of the current research is to adhere to UBC’s commitment to the CAP 2030 by achieving
50% GHG emission reduction by 2030. To achieve this goal, we designed an semi-automated workflow
that assigns the sustainability labels for all food items at Flavour Lab. Once the analysis is completed and
the labels are in effect, we implicitly encourage the students to make sustainable dietary choices and

observe any noticeable changes made in their purchasing behaviours.

This research is a pilot project carried out in partnership with AMS at UBC. The CFFS team will provide
suggestions for future research based on results and analyzed data. Ultimately, this pilot project will

serve as guidance for any future research with its already established workflow.



[Document title]

2. METHODOLOGY AND METHODS

2.1 RESEARCH METHODOLOGY

This project relies on an existing workflow developed by Silvia Huang and her colleagues, developed and
published in 2020"?., The workflow is designed in collaboration with researchers from the University of
Michigan, Université Laval, and the University of Victoria who are working on similar climate food

labelling projects (Huang, 2020).

Calculation metrics, including emission baseline values and label cut-off values, used in current research

are adopted from Silvia Huang’s pilot project.

To further automate the existing semi-automatic workflow, function codes and data files are moved to
the PyCharm developer environment from Jupyter Notebook. Instead of operating on several Jupyter

Notebook files, the PyCharm environment requires only the main script to run to fully analyze the data.

2.2 PRIMARY DATA COLLECTION RESEARCH METHODS

2.2.1 Data Collection

All menu item data are derived from Optimum Control, which AMS personnels use to access and manage

all nutritional information. All data provided are in PDF file formats.

2|

FLAVOUR LAB (FLAVLAB)

11/18/2022
oAby 2022.3 Full KFC Double Down |« product 12:21:55
Shelf Life:
Child Products = acccecammamamens Batch Sizing------==-========
Ingredients / Amount Double Triple Half
NORI KIZAMI BTL } 1.000g 2.0g 3.0g 0.5g
2022.3 Double Down Chicki| | 2.000PORT | 4.0PORT  6.0PORT  1.0PORT
2022.3 Rice Patty Cake 1.000PATTY| 20PATTY  3.0PATTY  0.5PATTY
Lettuce - Butter 0.050ea 0.1ea 0.15ea 0.025ea
TOMATO - 6 X 7 MED 30.0009 60.0g 90.0g 15.0g
2022 KFC Sauce 45.0009 90.09 135.09 2259
CUCUMBER LONG ENGLI | [15.000g 30.09 45.09 7.59
? 1.000PORT | 2.0PORT  3.0PORT  0.5PORT
Amount
Items

Recipe Instructions:

Figure 1 : Menu Recipe Example
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Each menu item is broken down into its ingredients; workflow is first performed on individual
ingredients, and a full menu item is later analyzed by encompassing impact values from corresponding

ingredients. All data collection was completed by December 2022.

Itemid Description Qty UOM Prepld Prepld Description
0 I-0 Radish - Daikon 1000.000 g P-0 0 P-0 Pickled Daikon
1 I-1 2022.3 Basic Pickling Liquid 1000.000 g PO Full KFC Double Down
0 I-2 NORI KIZAMI BTL 1.000 g P 2 P-2 Smoked Tofu Block
1 I-3 PORT PORT|2022.3 Double Down Chick e 2.000 PORT
2 -4 PATTY PATTY 2022.3 Rice Patty Cake ~ 1.000 PATTY  P-1 Prepld Description
3 I-5 Lettuce - Butter 0.050 ea P-1 20 P-20 Double Down Chicken
4 I-6 TOMATO -6 X7 MED  30.000 g P-1 21 P21 Rice Patty Cake
5 I-7 2022 KFC Sauce 45.000 g P-1 22 P-22 Full Smoked Tofu Burger
6 -8 CUCUMBERLONG ENGLIS  15.000 g P 23  P-23 PREP SOUR CREAM ALFREDOCOMMISSARY (COM)
24 P24 Fattoush Salad
Items
Products

Figure 2 : Child Product Dataframe Example

Menu items are primarily broken down into parent products and child products. Parent products are
independent products that are ready to be analyzed without any loops. Child products are products that
are generated to be used as an ingredient for another product, hence named “child” products. Child
products are looped into the workflow by first being analyzed as a separate entity and later incorporated
into another analysis workflow as an ingredient. For example, in Figure 1 and Figure 2, 2022.3 Double
Down Chicken and 2022.3 Rice Patty Cake are child products. They exist as separate menu items in the
products list but also exist as ingredients for Full KFC Double Down. Child products can be distinguished

from parent products by their name; they are labelled with 2022.3 as prefixes in their names.

2.2.2 Evaluation Workflow

The evaluation workflow is divided into several individual steps, which are heavily dependent on the

previous step. Thus all evaluations must be done respectively, in the order of how the steps are named.



Child Product
added to
ingredient

list

(AMS Workflow Starts )

r

Menu recipes given
in PDF

Read PDF files with
PDF Parsing

Generate all

ingredients list

Analyze
emission impacts for
each ingredient

Compile all ingredients
and emission factors
for each product

Is the product
independent?
{not a Child Product)

Isolate ingredients
for the Child Product

Product label

assigned

Figure 3 : Evaluation Framework Flowchart
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separated
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The workflow proceeds in the order of data collection, data retrieving, data preprocessing, data cleaning,
updating conversion information and mapping, automatic calculation, and finally, assigning the

sustainability labels.

The first step is to extract raw ingredients and recipe data from Optimum Control. Primary data is
collected in PDF file format. Texts are mined from the PDF files using regular expressions in natural
language processing, then are reorganized into dataframes. Two dataframes, each containing

information about ingredients and products, are generated from this step.

As a following step, collected data are pre-processed; parent products and child products are separated.
Parent products undergo the rest of the workflow, and are followed by the child products. We relied on
the Cool Food Calculator to gather the GHG emission factors, which include GHG emission footprints,
nitrogen footprints, and water withdrawal footprints. We categorize each ingredient into one of the
predefined categories set by the Cool Food Calculator, and match the emission factor information to the
ingredient. Once all ingredients have gone through impact factor analysis, a sustainability label for 100g

of each menu item is assigned.

For more information on how the workflow is designed, refer to this slideshow and GitHub webpage.



https://docs.google.com/presentation/d/1i47qjugZ18IfEH2bcgN1KfT4Psm7QNDo/edit?usp=sharing&ouid=117831247543559023397&rtpof=true&sd=true
https://github.com/jlee2843/CFFS-22-23
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3. REesuLts

In total, 26 menu items are analyzed from Flavour Lab.

Label

Counts

Red

Yellow

5

Green

19

Total

26

Table 1: Label Count Distribution

Emission Label Distribution at Flavour Lab (AMS)

Bar Plot

Red
Combined Label

b) Pie Plot

‘ellow

Figure 4: Label Count Distribution

a) Distribution in bar chart, b) Distribution in pie chart

19 items are labelled as green, 5 items are labelled as yellow, and 2 items are labelled as green. Among

the three labels (red, yellow, green), items classified as green are most predominant.
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4. Discussion

From the above analysis, we found that approximately 73.08% of food items found at Flavour Lab are

labelled green. Compared to label distribution measured in the 2020 pilot project, the percentage of

green labels greatly outnumbered that of the pilot project.

Percentage 2022 Flavour Lab | 2020 Open Kitchen
Red 7.69% 29.5%
Yellow 19.23% 35.2%
Green 73.08% 35.2%

Table 2: Label Count Distribution Comparison

The high percentage of green labels at Flavour Lab can be attributed to the high usage of “Other

Vegetables” as an ingredient in food items. Figure 5 shows that 25 ingredients used at Flavour Lab are

classified as “Other Vegetables” or Category ID 40.



Category Counts Distribution in Flavour Lab

other vegetables

onions and leeks
stimulants & spices misc.
sauces & paste

other fruits
rapeseed/canola (oil)
salt

sugars and sweeteners
poultry (chicken, turkey)
cream

water & beverages
potatoes

tomatoes

manually adjusted
other grains/cereals
wheat/rye (bread, pasta, baked goods)
olives (oil)

nce

tree nuts and seeds
soybeans/tofu

other vegetable oils
citrus fruit

pork (pig meat)

root vegetables

oat milk

milk (cow's milk) 1

butter

cheese

wine grapes (wine)

peas T i i

Food Category

b b e e et e e e e
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0 5 10 15 20
Counts

Figure 5: Ingredient Count Distribution

25

High usage of “Other Vegetables” can be explained by looking at the entire menu list at Flavour Lab. As

seen in Figure 6, many food items sold at Flavour Lab are marked as Vegetarian-friendly.



qu_\’lour lab

Choose I: Choose I:

spaghetti gochujang alfredo (v)
farfalle marinara
penne pesto cream (v)

ffortellini (+$2) ©) aglio e olio

Optional Add-Ons:

baby shrimp (+$5) roasted chicken (+$6
chorizo (+$5) roasted veggie mix (+$3) (ve)
mixed wild & farmed mushrooms (+$5)
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ried chicken ($

spinach ($3) (ve)

Rice Cake Burger | $10 (ve)

smoked tofu, grilled eggplant, seasoned rice bun, sweet soy, sesame, lettuce, cucumber, tomato

Double Down KFC Burger | $18

fried chicken, KFC sauce, seasoned rice patty, sesame, togarashi, lettuce, tomato, cucumber

Aloo Tiki Burger | $10 (ve)

tomato, cucumber, red onion

spiced mashed potato patty, vegan multigrain bun, tamarind chutney, mint chutney, lettuce,

Al burgers come with a small side of fries
* Upgrade to a small side salad +$1

* Add standard drink with any food purchase +$1.50

Smoked Paprika Fries | $5
Chickpea Fatoush Salad | $6
Jasmine Rice | $2.5

Potato Skins | $6

skins, cheese, bacon, sour cream,
green onion, chili powder

r—— 4

Figure 6: Full Menu at Flavour Lab

The current workflow is explicitly tailored to what UBC has in place, such as data derived from Optimum

Control. Although the majority of the process is automatic, assigning a Category ID for each menu item

still requires a manual process. Inconsistent naming for the menu items limits the automaticity of the

workflow.
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Category ID, predetermined by the Cool Food Calculator, needs to be more specific in its scope. For
example, thyme, which is classified as an herb, is incorporated into a larger category of “Other
Vegetables.” Therefore, the current workflow may have minor flaws in correctly calculating the impact

values and further in assigning sustainability labels.
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5. RECOMMENDATIONS

As discussed in Discussion, current workflow can be improved by addressing the following concerns.

5.1 RECOMMENDATIONS FOR ACTION AND IMPLEMENTATION

e Food category of the emission factors (external dataset from the Cool Food Calculator) is too
general. It is advised to prepare a more specific method to calculate the impact values.
o E.g., “herbs” such as thyme are classified under Category ID 40, “Other Vegetables”.
e Automation of assigning Category ID to each ingredient.
o Currently, category IDs are assigned based on the name of the ingredient—thus it is done
manually. Instead, we can better automate the process by including some keywords that
would link to a specific category ID.

= E.g., if “Milk” is in the name of an ingredient, assign it to category 9.

5.2 RECOMMENDATIONS FOR FUTURE RESEARCH

For a long-term process, it is recommended that another student would take over the Data Analyst
position for the CFFS project. Since this workflow is not 100% automated, each time a new label needs

to be created someone with basic programming knowledge needs to edit parts of the code.

Additionally, consultation with the Cool Food Calculator or other companies for their labeling assigning

service may be considered.

Step 1: Identify Targets Step 2: Predictive Modelling Step 3: Update Menu List

Using predictive

(O] 16D ARl modelling (linear

purchasing behavior regression), identify de"tai!ed plans in
across several ~ tecceeee when we willbe able [~ """ tailoring the menus to
months. to reach CAP 2030 meet the CAP 2030

goals. goals.

Come up with

Figure 7: Suggested Workflow for Future Research

Since Flavour Lab has already reached the CAP 2030 goal, no further research is needed at this venue.
Instead, future research can be directed at restaurants with a fewer number of Vegetarian-friendly

options. For restaurants that are yet to meet the CAP 2030 goals, predictive modelling can be used after


https://sustain.ubc.ca/about-us/strategic-plans-policies-reports/sustainability-plans
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several months of data collection and estimate the approximate year that the restaurants will reach the
CAP 2030 goal. To make this research possible, monthly sales and menu list data at the specified
restaurants are needed. This research will not only foresee the possibility of UBC achieving the CAP 2030
goals successfully but also allow researchers to observe changes in customer purchase behaviour in

detail.
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6. CoNCLUSION

The Climate-Friendly Food Services (CFFS) labelling project largely contributes to achieving UBC’s pledge
to reduce food production-related GHG emissions to 50% by 2030. Furthermore, sustainability labels
assigned to each menu item at Flavour Lab provide students with opportunities to reconsider their
dietary habits and actively participate in climate protection. However, current research still leaves some
limitations: the workflow still relies on a manual category-assigning step, undesirably increasing script

running time. Also, more specific external sources can be looked into to enhance analysis accuracy.

Once the other CFFS team observes any change in students’ purchasing behaviours, it can hint at the

direction UBC must take in future research.
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