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Executive Summary

!

There were nearly 800 million people hungry across the world in 2016. Meanwhile,
UN estimates suggest that approximately one third of all food across the world is
wasted. This discrepancy brings into sharp focus the need to reduce food waste.

!

In the United Kingdom, the Trussell Trust supplied almost 1.2 million three-day
emergency food packs in the 2016/17 financial year. In Oxford there is a large
homeless population who are dependent on soup kitchens and hostels to provide
food. The Oxford Foodbank gives out over one million pounds worth of food every
year.

!In light of these issues, the Domestic Bursar at Lady Margaret Hall College (LMH),

Bart Ashton, has asked a team from The Student Consultancy (TSC) to analyse the
production and management of food waste in LMH and to provide a benchmark for
food waste that can be applied to other similar institutions.

!Our team has visited LMH to observe catering operations and to speak to the staff

and students. We have endeavoured to estimate the food waste produced by each
meal type and have used this data to produce a waste per person benchmark. The
team has used the information gathered during these visits, alongside ideas drawn
from a sample of other Oxford colleges, to evaluate the methods used by LMH and to
collate an inventory of solutions for reducing waste.
Major Findings:
•
•
•

LMH is very effective in its management of food waste
Food waste from Breakfast is lower than food waste from Lunch and Dinner
LMH can serve as a benchmark for other comparable institutions

Major Solutions:
•
•
•

LMH’s advanced cooking equipment plays a significant role in the reduction
of food waste
The sale of leftover meals as ‘specials’ the following day is an effective policy
implemented by LMH that other institutions should replicate
A change to a meal booking system might reduce food waste in some similar
institutions, however it is not be suitable for LMH as students are strongly
opposed to such a system

Recommendations for LMH:
•
•
•

Use a publicity campaign to increase awareness among students and staff of
the importance of trying to keep food waste to a minimum
Provide takeaway boxes specifically for students to take away leftover food
that they have not eaten but do not want to throw away
Try to ensure that the less popular meals that we have identified are not
served too often as this causes extra food waste

Introduction

!

Over the last five weeks, our team has been working diligently to understand the
complex problem of food waste, sustainability and preparation at Lady Margaret Hall
(LMH), a College at the University of Oxford. In doing so, we hoped to contribute to
the national efforts to reduce food waste in similar institutions in and around Oxford.
In order to do this, we completed a five-step analysis, the contents of which will be
outlined below, and the specifics of which will form the structure of our final research
report.

!

(i)

First, we sought to create a food waste benchmark that could be
used to help private institutions, non-governmental organizations,

and governments inform their approach to food-waste
management. In order to do this, we conducted extensive field
work in LMH’s kitchens to measure aggregate food waste and food
waste per person at breakfast, lunch and dinner, and we combined
our primary data with secondary research provided by the
Domestic Bursar, Bart Ashton, in order to extrapolate our findings
and produce generalizable results from which our benchmark can
be created.

!We acknowledged that LMH’s current levels of food waste were in fact

remarkably low, and we recognised that this was the consequence of a
series of recent developments made to the operations and equipment of
the catering activities within the College. As such, we deemed it pertinent
to delve further into the implications of LMH’s recent activities, and
develop a comprehensive record of ‘LMH Best practices’ that could be
used to inform the activities of other colleges and institutions.

!

(ii)

Second, we developed a log of ‘LMH best-practices’ detailing the
impact of various methods, equipment and operations in place at
LMH, and interpreting their implications on food-waste and
sustainability. This involved speaking to members of the catering
team, and both the head and assistant chefs to learn more about
the mechanisms that are in place to both track and anticipate
demand; develop a responsive supply chain; minimize food
wastage and alter the items on the menu to match consumer
preferences.

!Our team also investigated the impact of kitchen architecture on food-

wastage – and we observed the immediate implications of having an
“open plan” kitchen on mitigating some of the lost efficiencies associated
with ‘buffet style’ operations, as opposed to its “a la carte variant” within
which supply can be easily matched to customer demand, and waste can
be limited. We also carefully examined the impact of updating kitchen
equipment in order to enable food to be reused, super-freezed and superheated to improve the responsiveness of the kitchens to consumer
demand, and to increase the ability for the kitchens to reuse uneaten but
healthy produce by reselling them as discounted ‘specials’.

!We

hope that LMH’s ‘best practices’ can be exported to similar
institutions, and we encourage communication and learning between
these institutions as the disparate methods employed in each kitchen
reflect a variety of interesting approaches to the topic of food-waste
management. By increasing communication between different kitchens at
the executive level – better long-term planning and avoiding past mistakes
can help to increase food-waste management and improve the profitability
of these often heavily subsidised institutions.

!

(iii)

Third, in light of the scope for inter-institutional learning, we
engaged in a cursory analysis of the different catering practices
and operations that were in place in different colleges; namely,
Wadham, Pembroke and St. Anne’s, and we hypothesised the
impact of implementing practices that are used in different colleges
at LMH, and elsewhere on the overall levels of food-waste and
profitability.

!Our results suggest that there are vast efficiency gains to be made by
developing a single environment – either in the form of a formal Oxford

‘food-waste management’ coordinator, or a more decentralised system of
establishing communication between the domestic bursar’s in a semiannual review - within which information on the effects of different foodwaste management and catering methods can be discussed would yield
valuable effects for colleges, and similar institutions.

!

(iv)

Fourth, we developed a series of ‘solutions’ that could be used by
LMH in particular, and various other Colleges and similar
institutions in general, in order to reduce food-waste at the
preparation, and consumption stages of the catering process.
These solutions were not tested empirically, but were formed on
the basis of a comprehensive 174 person survey of the LMH
student body, detailed discussions with Head Chefs and the LMH
Domestic Bursar, and qualitative inference of LMH’s existing
activities.

!

Some of the solutions found included: changing the menu by reducing the
frequency of fish, pork and rice dishes to ensure that students were happy
with their meals and did not waste their food; providing students with
takeaway boxes in the halls that are specifically for leftovers; and
promoting awareness of the implications of food-waste by promoting the
various savings initiatives with posters and media throughout College and
in the JCR to change consumer behaviour.
Interestingly, students demonstrated that they had a relatively priceinelastic preference towards their meals. Anecdotal evidence revealed
that they did not mind what price they were charged for their food, and
they generally bought what they intended to consume. As such, changing
portion sizes and prices is likely to have a negligible effect on food-waste.
However, from a financial point of view, this suggests that increasing the
prices of various meals could make more money.

!Whilst an intuitive solution to food-waste in a buffet context is matching

demand to supply by encouraging students to pre-pay for meals; our
survey suggests that this would be hugely unpopular with more than 65%
of respondents are not in favour of a online meal booking system. Whilst
the College must ultimately decide if food-waste is more important than
customer satisfaction – particularly in a monopolized market - we argue
strongly against introducing a system like this for all meals. However, we
encourage its continued usage in formals, as this has been highly
effective in minimising food waste.

!It should be noted that LMH’s ‘best practices’ precluded some of the

intuitive solutions that the authors of this report would offer to other
Colleges and institutions seeking to reduce Food Waste because they
were already being employed.

!

(v)

!

Finally, we analysed our findings and offered a conclusion on the
extent to which the results of our investigation are reliable, and
generalizable, and we identified some of the time and resource
limitations that we faced which undermined the overall validity of
our benchmark and our recommendations. Whilst this does not call
into question the general logic and inferences made in this report;
it does suggest the need for a more detailed, broader and more
comprehensive investigation before this report can be used to
authoritatively support any executive level recommendations.

Nonetheless, this report helps all stakeholders in the global crisis of
sustainability which we alluded to in our Research proposal, and
particularly those involved in the executive level in food-waste
management and catering operations to inform their future decisions, and
it formalizes some of the general assumptions about the present levels of
food-waste, and how to improve the efficiency of the catering business.

!

In light of our five-step plan to better understand food-waste management at LMH,
and the solutions that can be used and exported to manage it on a more general
level: this report will take the form of five sections: Food-Waste Benchmarking; LMH
Best Practices; Solutions from other institutions; Solutions for LMH; and a
Conclusion.
Food Waste Benchmarking
Breakfast:
Breakfast is served Monday to Friday with weekly attendance of around 450 people.
The number of people served day-to-day varies between 50 and 120, though for the
purposes of estimating per person waste we will assume an average daily
attendance of 90. Breakfast is largely prepared in individual portions because of the
nature of the food served - eggs, bacon, pancakes and sausages - and the kitchen
prepares this food to suit the number of students expected. They are able to do this
because of the state of the art cooking equipment that allows food to be prepared
more quickly and in larger quantities. The chefs tailor the amount of food prepared
according to demand - the head chef reported that they observe the length of the
queue - and therefore almost of all the breakfast food is eaten.
Most of the food served for breakfast generates no preparation waste and all of the
food waste that we observed came from consumption. Furthermore, this
consumption waste was minimal - most of it was fruit peel.
Lunch:
In LMH, lunch is served from Monday to Friday during term time with an
approximately 200-250 people attending every day, among which 160 are students
and 80 are staff. There is also brunch on Saturday, serving around 150-250 people.
The meal size is standard and the diners are generally happy. The chefs report that
they do not receive any repeated/recurring complaints, and so the few complaints
received are assumed to be personal preferences.
The food waste generated from lunch can be divided into two parts: production waste
and consumption waste. The production waste is the food that is prepared but not
served/eaten and goes straight to the bin. The consumption waste is the food that is
left by the consumer and thrown away afterward. LMH minimises the production
waste by serving any uneaten meals as ‘special’ meals the following day. LMH also
buys pre-peeled vegetables, which reduces their production waste - though it should
be noted that the peelings must contribute to waste elsewhere. The consumption
waste is estimated to be around 10-15kg, which is about 40-60g per meal based on
our observations. The amount of consumption waste per meal in LMH is less than
10% of the UK average restaurant food waste per meal, indicating that current LMH
‘best practice’ is already having significant impact on the reduction of the food waste.
It should be noted that the amount of consumption waste observed does not include
the liquid waste, such as juice, soup etc., as these has been collected by the kitchen
and disposed separately.

Dinner:
Dinner at LMH is served from 6 times a week, Monday to Friday, and Sunday. A
range of 180-210 students attend informal dinner in hall every day. There are a
number of options available to students including a vegetarian/vegan option. The
price of a main meal includes 2 sides, although a side or both sides can be
substituted for side salad from the salad bar. The portion size is very satisfactory as
having spoken to students, we learnt that meal sizes have actually increased after
responding to student feedback and so there are no prominent complaints.
The bulk of the production waste comes from recyclable food packaging. There is a
considerable amount of waste cardboard and tin since food items are individually
packaged to comply with health and safety regulations regarding allergies and crosscontamination. The cardboard and tin are crushed and compressed before being
placed in the bin to reduce the amount of wastage. The rest of production waste is
non-recyclable food waste produced during the preparation stage. However, LMH
have a composting scheme in motion that sees, for example, stems of leafy green
vegetables saved to be put in the compost bin and therefore reduce production
waste. Overall, production waste accounts for around 20kg based on observations
and the head chef’s estimations. Consumption waste is even more minimal, largely
because the students are generally happy with the portion sizes. The only waste we
observed was extra side salad as students can choose however much they want as
opposed to being given standard portions like with the main meal.
Observations:
These observations from LMH can serve as a benchmark for other colleges and
similar institutions. It should be noted that all observations are estimates and that the
figures are taken from one observation of each meal type.
Meal (number
served)

Production
Waste (KG)

Consumption
Waste (KG)

Waste Per Student (KG
per Person)

Breakfast (90)

2

2

0.0444

Lunch (225)

10

12.5

0.100

Dinner (195)

20

5

0.128

Average

10.6

6.5

0.0908

LMH Best Practices
Recent improvements to kitchen equipment and infrastructure have played a major
role in the reduction of food waste. New fast-cooking equipment allows LMH kitchen
to be more efficient. One example of increased efficiency is seen when producing
fish and chips: the kitchen now have three large fast fryers rather than one large and
one small fryer, which means that the chefs can cook fish and chips dependent on
the length of the queue, instead of having to precook a significant amount of food
and hope that the right number of people turn up. This contributes significantly to
reducing production waste.
A second of LMH’s ‘best practices’ is the serving of leftover meals as ‘specials’ the
next day. When catering for large numbers without being able to predict the exact
number of people who will eat, it is inevitable that there is some food unserved. LMH
kitchen avoids this unserved food becoming food waste by serving it at a reduced
price the next day. The price reduction is up to 30%, depending on the popularity of

that meal, and the head chef reports that these ‘specials’ are generally all sold,
revealing the great success of this policy.
A final policy implemented by LMH that is effective in reducing food waste is the use
of a sign-up system for formal halls. This policy enables the chefs to prepare the
exact amount of food required and thus keeps production waste as low as possible.
Formal hall inevitably produces some consumption waste as attendees are served a
set menu rather than choosing their meal. However the chefs endeavour to avoid
serving food that is unpopular, so that this consumption waste is as little as possible.

Solutions from other institutions
One possible solution that could help to reduce food waste is the introduction of a
meal booking system that would allow the chefs to cook each meal exactly according
to demand. The LMH head chef argued that in order to make significant further
improvement to the management of food waste in the college, it would be necessary
to implement a meal booking system. We conducted an online survey among LMH
students to learn about their attitudes towards using such a system in order to reduce
food waste. We found that out of 174 respondents, more than 66% were against the
implementation of the booking system, with 35% identifying as strongly opposed to
such a system. This negative attitude towards a meal booking system means that we
cannot recommend implementing such a system in LMH as it will make the students
very dissatisfied and might cause the number of people who eat in halls to fall.
Nonetheless, this is a policy with clear potential to help reduce food waste and so
should be considered by other institutions.
A second solution we considered was the use of a prepayment scheme whereby
students would pay for a fixed quota of meals each week. Such a system would
make attendance at halls more consistent, which would make the chefs better placed
to estimate the number of people who would attend each meal, leading to a reduction
in production waste. The results of our survey however showed that LMH students
are strongly opposed to such a system, with 75% of students reporting that they are
against a pre-payment system. For this reason, we do not recommend the use of a
prepayment system in LMH as the majority of students clearly prefer the
convenience of the current top-up system. Implementing a pre-payment system
despite such opposition would likely cause the number of students attending halls to
fall - it would especially discourage students who do not live in college from eating in
halls. Nevertheless, such a system could make a significant, positive impact in other
colleges or institutions.
Solutions for LMH
LMH should launch a publicity campaign to increase the awareness of efforts to
reduce food waste among students. Our survey showed that around 40% of the 174
respondents throw away food that they would rather take away in a leftover box. In
light of this response, we suggest that the college should provide takeaway boxes
that are specifically for leftovers so that students are encouraged not to throw away
food that they would eat later. This response also shows that there is still room for
improvement in term of the awareness of the problem of food waste among LMH
students. By using on-site posters positioned in residential and dining hall areas, as
well as social media posts on the JCR and MCR pages, the college could reach out
to the students and propagate the effort and determination of the college in the fight
against food wastage. The college should also encourage students who do not want
a full portion to ask for a smaller portion so as to reduce food waste, even if the
smaller portion costs the same.

Secondly, we noticed that LMH has an excellent electronic record of the serving
history, which could be further statistically analysed to provide more accurate
prediction. Years of order history could be integrated and processed using a data
analytical tool to provide more detailed and precise prediction of the number of
students attending halls throughout the academic year. For example, it is noticed that
in Somerville College, attendance to halls is significantly higher during 0th week
because of collections. Such correlations could help the chefs to better understand
attendance to halls and therefore be more able to cook the correct quantities of food.
Third, our survey indicated that a few minor improvements could be made to the
menu offered by LMH kitchen. We learned from our survey that there are several
food categories that are unpopular among students. Among the 86 respondents, 42%
identified fish based meals as unpopular, followed by 34% for pork dishes and 23%
for rice dishes. One suggestion would be to reduce the frequency of preparing dishes
with these unpopular food types to avoid excess food waste occurring at both the
production and consumption stages.
Finally, we interviewed some kitchens in other Oxford institutions and discovered a
few measures that could be beneficial to LMH. We visited Pembroke and Mansfield
College and noticed that both have garbage guzzlers installed. Garbage guzzlers can
transform previously non-recyclable food waste into soil improver or biomass fuel,
during which the volume of the food waste is reduced by over 70%. This could be a
valuable asset for LMH to combat food waste. We also discovered that in the
department of international development, students could pay according to the weight
of their food. This encourages students to purchase the exact amount of food that
they want and therefore helps to reduce consumption waste.

Conclusion
We have organised our collection of information and data using three main methods.
(i) We have used primary data collection to measure food waste produced in LMH
halls and to collect information on pricing and portion sizes. The use of a survey
allowed us to learn about student attitudes towards food currently served in LMH and
potential solutions that might be implemented to further reduce food waste. (ii) We
have gathered information by discussing catering operations and waste with chefs,
students and other members of LMH staff. Notably, we had an extended discussion
with the head chef about waste management and have used secondary data
supplied by the Domestic Bursar, Bart Ashton. (iii) Finally, we have drawn upon our
experience and knowledge of food waste management solutions implemented in
other Oxford colleges.

!This

gathering of data has enabled us to perform analysis of food waste
management in LMH; to compare LMH to other oxford colleges so that a benchmark
level of food waste can be established, and to create an inventory of solutions that
can be implemented to improve food waste management. There are however some
limitations to our analysis that should be noted. Firstly, we conducted three visits to
LMH, one for each meal type, and while this allowed us to make estimates of food
waste at each meal, repeated visits would have produced more reliable results.
Secondly, sections of the analysis and the solutions put forward are heavily
dependent on anecdotal information, which while very insightful, is not always
reliable. Finally, our team is comprised of dedicated individuals who have worked
hard to learn about waste management in the catering sector, but these individuals
did not have significant industry experience or knowledge before they began working
alongside LMH.
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The research and analysis that we have conducted has revealed that, overall, LMH
College is very efficient and effective in its management of food waste. We have
learned about the methods employed by LMH catering that enable the college to
minimise food waste so successfully and have collated these solutions so that they
can be implemented in other comparable institutions. We have also identified a
number of further solutions already being implemented by other Oxford colleges that
could further improve the waste management in LMH. It is however recognised that
not all solutions are appropriate in every institution. Notable solutions that we
recommend for LMH are the provision of takeaway boxes for leftovers and the use of
a publicity campaign to boost awareness of food waste reduction. Overall LMH
College has set a benchmark for food waste management that other institutions
should aim to replicate, though there are still steps that can be taken to further
reduce the production of food waste at LMH College.

!
Appendix of primary data
Survey results:

!1. I would be happy to use a meal booking system for lunch and dinner, rather than
the current walk in system, if it would help to reduce food waste.
Total respondents: 174
Strongly agree 8.05%
Agree 25.29%
Disagree 31.03%
Strongly disagree 35.63%

2. A sign-up deadline of 9am for lunch and 3pm for dinner would be reasonable.
Total Respondents: 174
Strongly agree 2.30%
Agree 31.03%
Disagree 29.31%
Strongly Disagree 37.36%
3. I would be happy to use a pre-paid meal plan system in place of the current ‘top
up’ system.
Total Respondents: 172
Strongly agree 6.98%
Agree 18.02%
Disagree 26.74%
Strongly disagree 48.26%
4. Are there any dishes or foods currently served in LMH that you think are
unpopular? (Please tick)
Food Type

Number of people

Percentage of 86 respondents

Veggie

16

18.60

Beef

13

15.12

Pork

29

33.72

Chicken

6

6.98

Fish

36

41.86

Fast Food (burgers/pizza)

9

10.47

Pasta dishes

11

12.79

Rice dishes

20

23.26

Of the 28 written comments the repeated complaints are about tofu (3), fish dishes
(4), courgette (2), aubergine (2), olives in pasta (2) and the veggie options (4).
Complaints that pasta is cheap and easy to make out of halls so people don’t want it
to be served in halls (2)
Two complaints about sauces, specifically dill sauce and the sauce with fish.
5. I sometimes throw away food that I would rather take away in a leftovers box.
Total Respondents: 174
Strongly agree 9.77%
Agree 29.31%
Disagree 36.21%
Strongly disagree 24.71%
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