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ABSTRACT 
This article reports on the learning process and main insights of applying a critical system 
thinking (CST) methodology to food waste prevention, at a UK university campus project. 
Many universities are considering or adopting circular economy (CE) principles to meet the 17 
United Nations Sustainable Development Goals (UNSDGs). Yet, there is still lack of understand
ing about systemic issues and consequences of preventing food waste, towards improved 
management of campus food resources. Our case study approach combined Soft Operational 
Research (Soft OR) and other methods to identify possibilities and challenges regarding adopt
ing CE ideas and technologies. These processes featured: initial food waste scrap separation 
and sorting, conversations with students and managers, student self-assessment of waste dis
posal, collating diverse perspectives and investigating on-site food composting or anaerobic 
digestion (AD) options. There were valuable project lessons from this tactile, practical 
approach. However, campus stakeholders following through with their own action agendas 
(while we maintained a critical, supporting role) came across as paramount. Among other 
insights from using Soft OR, our study presents this finding about the importance of flexibility 
and “slowing down” in seeking to progress the 12th UN Sustainable Development Goal 
(UNSDG) towards responsible consumption and production, by reducing food waste.
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1. Introduction

This article contributes to current discussions and expe
riences about systems thinking and Soft Operational 
Research (Soft OR) methods, regarding the circular 
economy (CE) paradigm and its underlying concept of 
circularity of resources. We propose a critical system 
thinking (CST) methodology of inquiry that follows key 
commitments (Jackson, 2019; Midgley, 2000). These are 
namely: critical awareness, pluralism and strategies for 
improvement.

The methodology informed a participative project 
entitled “Somebody’s Food” at a UK university. Our 
aim was to study different stakeholder behaviours and 
goals surrounding campus food waste management. 
This was towards a generic process of adopting circular 
economy (CE) ideas and technologies. The latter 
included food composting or anaerobic digestion 
(AD). These are both examples of food waste regener
ation, which allow capturing organic waste matter for 
nutrient and energy recovery (Kyriakopoulos et al., 
2019; Fuqing et al., 2017; Srisowmeya et al., 2020).

There was important learning about food waste 
habits, the student perspectives and views of other 

campus stakeholders. These lessons related directly to 
how they treated food, as a valuable resource and what 
was being done about scraps and leftovers (that could 
be collected and redistributed). This information was 
teased out by combining Soft Operational Research 
(Soft OR) with other methods. The importance of sup
porting stakeholders in defining and pursuing their 
own agendas (often framed in sustainability terms) was 
among our key findings. Additionally, understanding 
the critical helping role of the Project Team, was 
insightful since it could progress future CST and Soft 
OR-based intervention designs. This is especially in 
scenarios when researchers may need to accommodate 
their analyses with the (often short-term, isolated) 
decision making and managerial action of others 
(Smith & Midgley, 2025).

After this introduction (Section 1), which contex
tualises the setting of the “practical” situation of 
food waste management in university campuses, this 
article is further organised as follows. Section 2 is a 
broad literature review illustrating the challenges 
and opportunities associated with food valorisation, 
in the global context. It also outlines how the CE 
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paradigm could be referenced to address the issue 
of food waste within university campuses. Three 
main strands of literature are reviewed here. These 
relate to: the management of food resources in uni
versity campuses and, examining the concepts of CE 
and circularity (as classic systems constructs useful 
for tackling complex, real-world situations, such as 
the United Nations Sustainable Development Goals- 
UNSDGs).

In Section 3, we outline the theoretical foundations 
of the intervention. Some early and later developments 
surrounding Critical Systems Thinking (CST) are 
reviewed and a methodology based on several CST 
commitments (critical awareness, pluralism, improve
ment) is proposed. It defines three stages, which are: 
Appreciating; Accommodating; and Designing.

Section 4 presents how the methodology is applied 
and tested through the “Somebody’s Food” Project 
and in Section 5, we discuss several reflections from 
the intervention. These include challenging assump
tions embedded in the managerial agendas of some 
stakeholders- even while providing crucial support.

Finally in Section 6, we propose a set of conclu
sions from this case study. We also acknowledge its 
limitations. Additionally, this section identifies some 
avenues for further research and some crucial mes
sages from the article.

2. Literature review

This segment of the article reviews three distinct but 
overlapping areas: (1) the situation of food resource 
management in universities around the world; (2) 
related strategies to bring circular economy (CE) 
principles to fruition and; (3) circularity as Systems 
Thinking to operationalise such schemes.

2.1. Food resource management in university 
campuses
There is an increasing concern about our global food 
system crossing a threshold of available natural resour
ces or planetary boundaries (Steffen et al., 2015). This 
viewpoint is mainly driven by a resource efficiency 
agenda. It responds to target 12.3 of the 12th United 
Nations Sustainable Development Goal (UNSDG) 
towards reducing consumer and retail waste and 
material losses in the food supply chain. The argument 
is that natural resource limitations are causing the mar
ginalisation of entire populations. It follows that in the 
case of food resources, while some cannot afford qual
ity food, other people simply throw good food away. A 
World Resources Institute (WRI) analysis of FAO data 
has shown that in regions like North America, Europe 
and industrialised Asia, the percentage share of the 
consumption side to food waste far outstripped the 
production side (Flanagan et al., 2019, 5). Moreover, 

about 40% of food goes to waste in countries like the 
US (Monbiot, 2022; ReFED, 2016), with similar statis
tics in countries like the UK (Waste and Resources 
Action Programme (WRAP), 2014, National Audit 
Office (NAO), 2023).

In this global food scenario, universities are deemed 
to be important actors in education, management and 
public outreach (Leal Filho et al., 2023). Universities 
bring together diverse groups of stakeholders who daily 
manage, consume or dispose of important food vol
umes. In 2023, Leal Filho and collaborators conducted 
a global comparison of food waste per meal/per uni
versity student. It shows a range of: 30 gr (China), 42 gr 
(Africa), 43 gr (Portugal), 60 to 70 gr in the UK and 
400 gr (US). In the case of one Chinese university, this 
amounts to hundreds of daily tons of food being 
wasted, with 24% of it being considered edible (Ling 
et al., 2024). One report from the UK’s Waste 
Resources Action Programme (Waste and Resources 
Action Programme (WRAP), 2014, 32–42) states that 
younger people (between 18 and 34 years) tend to 
waste more food than those between the 35–64 age 
group. Cost wise, a UK NUS (National Union of 
Students) study has revealed that in the last decade, 
avoidable food waste has amounted to an average of 
£5.25 per student per week, or £273 per year (NUS, 
2013).

Given that important volumes of food are delivered 
daily, prepared, consumed and discarded on university 
campuses, these institutions may also be considered as 
bona fide living labs for sustainable development (SD) 
actions. This is especially where innovative practices 
can also be reflected in education and building aware
ness among surrounding communities (Barlett, 2011; 
Leal Filho et al., 2023; Ling et al., 2024). Therefore, any 
initiative or managerial action aimed at reducing food 
waste or preventing it in the first place, would require 
redesign of existing practices. Unfortunately, these are 
often based on compartmentalised, isolated target set
ting and monitoring.

When it comes to campus food management, uni
versities could work on several fronts to help prevent 
and reduce food waste including (Leal Filho et al., 
2023): a) planning ahead and creating awareness about 
food waste prevention; b) adequate food preparation 
and storage; c) developing or accessing complementary 
services to indirectly facilitate waste management; and 
d) implementing direct waste reuse schemes. To date, 
the lack of measurement or comparable data makes 
evaluation difficult, although there are business indica
tions that investing and completing food waste initia
tives could yield economic and other benefits in the 
medium term (i.e., 5 years) (Clowes et al., 2017; Huiru 
et al, 2019; Davison et al., 2022). In their study about 
two university canteens, (different countries), Davison 
et al. (2022) show that student-focused messaging 
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encouraging mindfulness about food waste, contrib
uted to food waste reduction of about 10%. This study 
also confirmed the importance of improving education 
and awareness, something that other authors (Barlett, 
2011; Lazell, 2016) and more specifically, Babbitt et al. 
(2022) call “human infrastructure” (i.e., behavioural 
and cultural aspects). When examining cross-sector 
collaboration to address the food waste problem, 
Burrowes-Cromwell (2022) also stresses this human 
factor. In broad systems thinking terms, she deems 
lack of awareness and relevant connections as an inher
ent “waste flow.” Ultimately, the human information 
and behavioural factors are central to bringing 
improved flows of food to operational infrastructures, 
processes or activities.

2.1. The circular economy (CE)

An alternative way of thinking and helping univer
sities to tackle their campus food waste is therefore 
needed. Despite the diversity of interpretations and 
lack of consensus about the concept of circularity of 
resources in CE (Kirchherr et al., 2023), generally, 
the CE paradigm is based on three (3) principles: 1) 
the elimination of waste and pollution; 2) a commit
ment to preserving and circulating materials at their 
highest value and 3); the regeneration of nature 
(Monbiot, 2022). In real terms, these principles also 
suggest that new or improved flows of resources 
could be designed and implemented.

The UK’s Ellen MacArthur Foundation 
(MacArthur, 2023) also considers CE as a societal and 
economic paradigm to enable food waste reduction 
and, to keep organic food waste from the landfill. For 
example, the systemic features of CE reveal procedural 
linkages and may also help to develop connections 
across supply, service chains or productive processes. 

This would mean that materials that would normally 
be discarded could be maximized or otherwise reused 
(Kirchherr et al., 2023). Food waste generated from 
supply or catering processes could still be considered 
as a resource that is fit to re-enter the food value chain. 
As such, various materials could be then rescued and 
repurposed at different parts of operational or service 
chain processes.

When applied to campus food resource manage
ment, the above CE principles could therefore help 
administrators and other stakeholders to distinguish 
edible food (that can be timely repurposed or redis
tributed for human consumption) from food losses 
(e.g., skins, shells and other material incurred when 
producing edible food). In this respect, material 
waste which could be “upcycled,” might then be 
separated and used to re-enter agricultural or animal 
feed processes, in various ways (Babbitt et al., 2022; 
MacArthur, 2023; Harvard Public Health, 2022; 
Piadeh et al., 2024). Moreover, both repurposing or 
upcycling (recycling) of food waste resources could 
help universities to address United Nations other 
sustainable development goals (UNSDGs)- apart 
from the Responsible Consumption and Production 
of Food. These goals include: Zero Hunger and 
(indirectly) Quality Education (Clowes et al., 2017; 
Piadeh et al., 2024; Teigiserova et al., 2020).

To date, several approaches based on the circular 
economy (CE) paradigm have been proposed in the 
literature (Leal Filho et al., 2023; Teigiserova et al., 
2020; Waste and Resources Action Programme 
(WRAP), 2021; Zero Waste Europe, 2019). Figure 1
adopts a hierarchy of such tactics for managing food 
waste in universities. It should be noted that this 
hierarchy is based on the perceived degree of prefer
ability, in terms of harm to the natural environment 
(Piadeh et al., 2024; Teigiserova et al., 2020).

Figure 1. The food waste action hierarchy of CE strategies.
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In the first instance, the most preferable strategy 
would be preventing waste of edible food. This is 
something that could be supported by activities involv
ing: public education, disclosure of information (i.e., 
waste generated), labelling or packaging or waste man
agement services (Babbitt et al., 2022; Reisch et al., 
2021). Secondly, redistribution would mean univer
sities repurposing or redistributing any edible food. 
Mobile applications like FareShareVR or ToogoodtogoVR 

might help food preservation and redistribution to per
sons in need. When food is no longer suitable for 
human consumption, universities could then work 
with specialist service providers to use it for animal 
feed. One alternative to animal feed would be to redir
ect such waste to produce biopolymers (Yan & Chen, 
2015), insulated packaging (e.g., from chicken feathers) 
(Pluumo, 2023) or even beer – from bread waste 
(Toast Brewing, 2023). It is worth noting here that 
these initiatives may also enhance the evidence-based 
research aspirations of both staff and students (and by 
extension, the “green” commitments of the particular 
campus).

Against the backdrop of the above waste action 
hierarchy, on site Anaerobic Digestion (AD), recycling 
(upcycling) and composting are inexpensive technolo
gies for consideration. These may help to regenerate 
or to transform organic matter from food waste, into 
several outputs, such as compost fertiliser or biogas 
(Piadeh et al., 2024). Likewise, in their technological 
review about CE and waste management, 
Kyriakopoulos et al. (2019, 13) refer to such material 
regeneration as a “waste to energy” capability. They 
argue for both financial and economic viability.

In the United Kingdom, WRAP (Waste and 
Resources Action Programme) even puts AD in a 
higher “recycling” sub-category to composting (Waste 
and Resources Action Programme (WRAP), 2021). 
This is due to its environmental benefits from helping 
to replace fossil energy and, its overall contribution to 
energy recovery (Teigiserova et al., 2020). Since carbon 
emission is also being associated with food waste col
lection and transport, decentralised/on-site composting 
or digestion would be (in principle) a preferable option 
for rural (or not densely populated) areas. More cen
tralised AD systems could be reserved for densely 
populated or urban regions (Huiru et al., 2019; Zero 
Waste Europe, 2019). Since universities usually feature 
both limited and seasonal residential occupancy, the 
average campus might fall somewhere between these 
two classifications.

Finally, energy recovery or food waste disposal 
could be seen as the least preferable in the above 
hierarchy of CE strategies. This is given the number 
of additional resources, expertise and partnerships 
required for implementation. Additional concerns 

about potential harmful effects on the natural envi
ronment remain (Huiru et al., 2019).

Institutional status and organisational culture are 
major obstacles to achieving many of the above strat
egies at universities. According to Grolleau et al. 
(2024), well intended managerial campus strategies 
could get in the way of other, perhaps alternative 
actions. This is because many universities currently 
invest considerable resources adopting international 
standards, to be able to showcase their university 
social responsibility (USR) and reputation. These 
authors argue that by excessively focusing on such 
requirements, universities could become ethically 
blind to supporting other ideas, initiatives or mind
sets and, with undesirable consequences. For 
example, certain individuals or faculty/departmental 
units might have “moral licence” to pursue question
able actions (such as increasing their waste), whilst 
some of their internal peers are yet striving for 
responsible goals (i.e., “sustainability”). Other activ
ities that promote circularity (in general) could 
become “morally contaminated” if universities are 
perceived as investing in fossil fuels while at the same 
time, mistreating their employees, students, or just 
simply “playing the game” of local or global rankings.

2.2. Circularity as a systems thinking concept

The above review calls for comprehensive effort. The 
challenge is to consider how different initiatives about 
resource management and tackling campus food 
waste, would need to be better identified, debated, co- 
ordinated or monitored. This is where we see the 
value of adopting a systems thinking perspective in 
relation to food waste management. In general terms, 
Systems-Thinking (ST) is the ability to understand 
how the parts of a system may interact to impact the 
behaviour of the larger whole (in this case, a univer
sity, neighbourhood, wider community etc.). 
Meadows (2008, 2) describes it as a “ … way of think
ing that gives us the freedom to identify root causes 
of problems and see new opportunities”.

At the very least, ST would allow exploring con
nections across a plethora of mindsets, issues and 
actions, towards some kind of collective action 
(Jackson, 2019; Midgley, 2000). As Babbitt et al. 
(2022, 1) posit: “While wasted food reflects ineffi
cient food production and consumption practices, it 
also represents an opportunity for environmental, 
economic and social gains.” If we apply reductionist 
(i.e., linear cause and effect) assessment to complex 
problems, this is the opposite end of systems think
ing. It would mean reaching decisions or “solutions” 
with unintended consequences. In the long run, this 
may entail outcomes that are potentially detrimental 
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to the stakeholders involved or there could be even 
wider negative impact.

Robinson (2022) and Pokorna et al. (2024), con
sider the finite nature of resources (i.e., water, soil, 
air) as a basis for adopting a systems thinking per
spective, together with relevant methodologies and 
methods. Using the circular economy (CE) para
digm, these researchers propose a systems thinking 
view could help people to visualise and to work on 
closing, reducing or regenerating appropriate 
resource loops, in relevant situations. Combining 
Soft OR methods would exemplify this (e.g., Rich 
Pictures, viable system model, causal loop dia
grams). This is bearing in mind that there are simi
lar classic elements of the paradigm like: computer 
simulations, closed loop diagrams, life cycle or 
impact assessments.

We agree with Pokorna et al. (2024) in their spe
cific claim about opportunity to enhance the value 
and impact of the CE paradigm, by embracing 
diverse OR and systems thinking ideas, methodolo
gies or methods to explore circularity, in complex 
situations. A similar opening was identified by 
Mingers and White (2010) in their review of the 
contributions of systems thinking to OR addressing 
sustainability issues. It was something that Paucar- 
Caceres and Espinosa (2011) also noticed in the dis
tinct absence of more applications of OR methods 
to deal with such real-world issues.

Still in the Circularity context and regarding 
appropriate methodology towards change, 
Kyriakopoulos et al. (2019) identify Multi-Criteria 
Decision Making (MCDM) and Life Cycle 
Assessment (essentially for industrial production) as 
potential “frameworks.” In recent times, authors 
Petropoulos et al. (2024) renew the call by stating 
that “[ … ] More complex PSMs [problem structur
ing methods in operational research] seem to be 
under-utilised, suggesting that their benefits cannot 
sufficiently inform real-world challenges, including 
environmental decision-making” [brackets added].

We must be wary though, that in practice, there 
could be a particular dominant view about circular
ity as an operational concept. It is often seen as a 
logistical, linearly oriented problem or set of prob
lems, amenable to machine-like thinking and action. 
In all probability, this could narrow the scope of 
researcher inquiry (Chapman, 2004; Jackson, 2019).

Therefore (and whenever possible), any systems 
thinking or Soft OR based inquiry would need to be 
more open to manage and respond to different per
spectives about food. These are pertinent cultural 
and behavioural elements for attention. They are 
especially important where food is not seen as a 
valuable resource, in the first place. Critical aware
ness, openness and flexibility would need to be built 

into research inquiry to inform the use of Soft OR 
methodologies or methods. This is so that when 
pursuing sustainability and its associated develop
ment goals, mechanistic and oriented thinking can 
be appropriately acknowledged but also challenged.

3. Critical systems thinking to explore 
circularity in food waste management

Critical Systems Thinking (CST) is a body of know
ledge often associated with the fields of Soft 
Operational Research (Soft OR) or the use of problem 
structuring methods (PSM). It shares with these several 
of the methodologies or techniques used to explore or 
address complex situations like: Soft Systems 
Methodology (SSM), Interactive Planning (IP) or 
Critical Systems Heuristics (CSH) (Chowdhury, 2022; 
C�ordoba & Midgley, 2006; Flood & Jackson, 1991; 
Flood & Romm, 1996; Jackson, 1991; Jackson, 2022; 
Jackson, 2019; Midgley, 2000; Mingers & Brocklesby, 
1997; Smith & Midgley, 2025).

Like systems thinking, in CST, a situation is con
sidered as a complex “mess” or system of inter- 
connected problems (Ackoff, 1981). Deliberate effort 
is needed to first understand situations from the per
spective of different stakeholders through interpretive 
lenses. Secondly, there is avenue for critical reflection 
and dialogue about what could constitute an 
improvement for present and future generations. This 
is achieved by using a combination of systems meth
odologies, their constituent methods or techniques.

CST brings several commitments to practice includ
ing (Chowdhury, 2022; Jackson, 2019; Midgley, 2000):

� Critical awareness– identifying, examining and chal
lenging the conditions that give rise to a perceived, 
relevant situation. This incorporates being aware of 
strengths and limitations of the systems methodolo
gies, methods or techniques available for use.

� Pluralism– facilitating creative appreciation of 
different perspectives or concerns about the situ
ation, with informed combination and use of 
methodologies, methods or techniques (some of 
them systems-based) to help such appreciation.

� Improvement– working to securing sustainable 
changes for present and future generations.

3.1. Early CST developments

Jackson was one of the first systems thinkers to bring 
CST to (soft) OR practice. This was mainly through his 
work on Critical Systems Thinking, total systems inter
vention, and his systems of systems methodologies. 
Jackson identified the requirements for what he calls a 
“coherent pluralism” for management science and oper
ational research practice as: (1) Flexibility in the use of 
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tools like methodologies and their constituent methods, 
models or techniques (2) Pluralistic thinking, which 
encourages the application of systems thinking method
ologies serving different paradigms, in the same inter
vention and at all stages and; (3) Living with degrees of 
paradigm incompatibility. Jackson assumes that plural
ism must learn to manage degrees of paradigm 
incompatibility.

A second strand of CST applied to tackle complex 
systems was proposed by advocates of Critical Systems 
Heuristics or CSH (Ulrich, 1984) and Boundary 
Critique (Midgley, 2000). CSH-very much of the 
emancipatory strand of CST, is a methodology that 
aims to equip planners and citizens concerned with an 
approach. The main goal is to help them reveal the 
“normative content” of any proposed plan. This meth
odology makes planners’ intentions transparent to the 
people involved in a situation, giving the latter defens
ible arguments to test the planners “systems boundary 
judgements.” Adopting a Kantian stance in practice, it 
will allow capture of the totality of relevant conditions 
of a problematical situation. This is in terms of know
ledge and people deemed to be relevant, in a desired 
situation.

Boundary Critique (Midgley, 2000) focuses on 
using the systems idea to identify processes (rituals) of 
marginalisation that often leads planners or decision 
makers of a situation to privilege assumptions. This 
privilege may also extend to the people or knowledge 
that they favour, at the expense of others. A variety of 
methods and categorical questions could help to iden
tify and to address marginalisation issues, which also 
affect the design of interventions (Ulrich, 1984; 
C�ordoba & Midgley, 2006).

A third strand of CST comes from Mingers and 
Brocklesby’s Critical Pluralism (Mingers & 
Brocklesby, 1997). They acknowledge the desirability 
and feasibility of applying multi-methodology in 
practice and openly warn about difficulty in trying 
to achieve this. These two researchers propose two 
possible ways to overcome the challenge: a) deploy
ing a framework for mapping methodologies before 
a situation and b) providing some guidelines about 
linking parts of them. In this case, using a “blend of 
methodologies” would certainly benefit the agent(s)- 
i.e., the person (s) intervening in the situation or 
those who are affected by it. Thus, it would help 
them to identify and to address relevant and chang
ing material, social and personal aspects that pertain 
to a complex situation.

3.2. Recent CST developments

Recent developments in CST are being informed by 
the philosophy of pragmatism (Chowdhury, 2022; 
Jackson, 2019, 2020). Pragmatic reasoning could 

favour multi-paradigm, multi-methodological prac
tice in MS/OR (Mingers & Brocklesby, 1997). This 
essentially, “ … in its every day meaning, confers the 
right to use whatever approach seems best for the 
circumstances” (Jackson, 2020, 844).

As a philosophy, pragmatism has already taken 
roots in the field of OR (Ormerod, 2006). It was 
taken on to challenge multi-methodology develop
ments in CST/OR (Zhu, 2011) and is currently help
ing to firm up the foundations of sub-fields like OR 
consulting practice (Ormerod, 2020). Following prag
matism, critical systems thinkers like Jackson (2019, 
2020) provide an updated CST methodology of: 
explore, plan, intervene and, check on situations 
(EPIC). This methodology aims to enhance openness, 
systemic observation and flexibility. Similarly, 
Chowdhury (2022) draws insights from the Hinduist 
form of Nataraja to also buttress CST appreciation 
of phenomena, whilst helping and reassuring facilita
tors or managers to use their crafting or intuition to 
adapt intervention strategies in changing conditions. 
Meanwhile, authors Rajagopalan and Midgley (2015) 
and Romm (2024) advocate for the inclusion of indi
genous approaches to elicit valuable knowledge. This 
is something that C�ordoba-Pach�on (2023) also con
ceives of ritualising and reflecting upon the 
“seriousness” with which the standard use of meth
ods in interventions are or can be conducted.

The current buttressing of methodological flexi
bility and adaptability in CST – as seen by Smith 
and Midgley (2025) would also demand a redefin
ition of the meaning of critique and accommodation 
in practice (these terms or ideals being narrowly 
defined within specific critical theories, used in early 
CST developments). Yet, there could be circumstan
ces that are out of our control as practitioners (i.e., 
COVID 19). These could affect the pursuit of criti
cal awareness, as well as debate about or definition 
of improvements. In this article, this insight will be 
referenced when reflecting on the use of the pro
posed CST methodology to further inform Soft OR 
research and activity.

3.3. A critical systems thinking methodology 
applied to food waste prevention on a university 
campus

Drawing from the above literature reviews and defi
nitions, a methodology is therefore offered to 
explore food management situations on a university 
campus (Figure 2). It is worth noting that this 
methodology is seen as a system of inquiry 
(Midgley, 2000). It aims to allow flexibility in using 
different methods to help stakeholders and all par
ticipants to understand a situation, and to respond 
to emerging circumstances.
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There are three inter-dependent and connected 
stages: a) Appreciating; b) Accommodating and; c) 
Designing. These stages are briefly explained as fol
lows. Figure 2 also shows the CST commitments 
that we utilized at each stage.

The first stage (Appreciating) helped the project 
research team to learn about how food waste is 
managed on the campus in question. Crucially, this 
information was as perceived by different stakehold
ers. Put succinctly, it resulted from gathering data 
in different formats. Having being alerted by the lit
erature, we then engaged stakeholders about the 
possible circularity of managing food resources and 
related waste. This was by applying CE principles or 
associated strategies and technologies (i.e., public 
education, redistribution, digesting-composting tech
nology adoption). As noted earlier, our research 
methods entailed several schemes but largely 
involved food audits in diverse campus locations 
and also recordings from student food diaries.

The second stage (Accommodating) allowed the 
integration of data and perspectives from the previ
ous stage of Appreciating. In addition to conversa
tions with stakeholders during the intervention, and 
as best as possible, we assembled a Rich Picture. 
This captures our learning insights about the food 
situation on campus. At the later project stage 
(Designing), we presented this Rich Picture to pro
ject stakeholders (managers and students) for their 
reflection and commentary. Additionally (and to 
respond to an emerging set of concerns from the 
Project Advisory Board), we elaborated a 
“Relationships” Diagram. This further enabled 
reflective practice, as we encountered a range of 
views about project goals and stakeholder influence. 
Critically, this reflection process also helped to guide 
the way forward.

Finally, we have undertaken a stage of Designing. 
To this end, we crafted and shared a campus vision 
of the future (Ackoff, 1981). The vision includes on- 
site composting or AD as well as several “nudge” 
food practices (Reisch et al., 2021; Thaler & 
Sunstein, 2022). We defined these as offering inex
pensive, diverse and simple choices to help campus 
consumers prevent wasting edible food. This also 
translates as helping to simplify the upstream recy
cling of inedible leftovers. We have delivered several 
presentations to new and relevant stakeholders, 
sharing accrued insights. Throughout all the project 
stages, we maintained a dedicated project website 
where selected information could be publicly 
accessed.

It is worth noting that during all these stages we 
thrived on engagement and open conversations. 
This method is in the spirit of Reynolds (2024) 
stance which values, encouraging and nurturing dia
logue among all stakeholders. Moreover, these con
versations became a vehicle to foster what Reynolds 
calls Systems Thinking in Practice (STiP). According 
to Reynolds, there are three levels in which such 
conversations need to be developed:

“Conversation Level 1 (conversing with reality): 
understanding inter-relationships (associated with 
the situations of interest); ‘getting the bigger 
picture’ or ‘seeing the forest through the trees’ (in 
avoiding reductionism).

Conversation Level 2 (conversing with other 
practitioners about reality): engaging with multiple 
perspectives (amongst practitioners); ‘joined up 
thinking and practice’ and not ‘talking at cross 
purposes’ (in avoiding dogmatism).

Conversation Level 3 (conversing internally by 
reflecting on the two prior conversations): reflecting 
on boundary judgements (of the systems 
constructed); adjusting viewpoints on previously 
treasured framings of reality and treasured ‘best’ 

Figure 2. Proposed CST methodology to tackle complexities of food waste at a university campus (Source: Authors).
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practices or preordained ‘targets’, in dealing with 
reality (in avoiding managerialism)”

Altogether, the above three levels of conversation 
help researchers to build their STiP bricolage. They 
are also a platform from which to “speak to the 
dimensions of systemic sensibilities that need to be 
addressed with any intervention” Reynolds 
(2024, 8).

In the next section of the article, the activities 
and actions of the three phases (Appreciating, 
Accommodating and Designing) of the proposed 
CST methodology are presented.

4. The “somebody’s food” project in a 
university campus

4.1. Background

The project “Somebody’s Food” started at the end 
of 2022 when external funding was secured to 
explore in more detail how food and its waste were 
managed in a university campus. Prior to this, a 
university lecturer (now project PI) had been in 
contact with an engineering company specialising in 
building anaerobic digestion (AD) solutions for 
food. After a campus visit, the PI and the company’s 
Managing Director (who was interested in systems 
thinking ideas and became the project industry part
ner) secured and supervised two undergraduate 
management students’ summer internships. The 
interns interviewed the campus Accommodation 
Services Manager (who later became a member of 
the Project Team) and fellow students about their 
perceptions regarding food provision and food waste 
recycling on campus. Several possibilities to improve 
these processes then surfaced.

Later on, one of the interns presented her intern
ship and dissertation findings to an audience of 
campus administrators and the campus Waste 
Management Contractor. The presentation raised a 
general interest in exploring ways to reduce waste 
(including food). The PI and industry partner then 
enrolled a group of three external academics to 
form an inception Project Advisory Board and sub
sequently, applied for external funding. When fund
ing was obtained, a research assistant was internally 
recruited to help conduct most of the project activ
ities reported in this article. A project webpage was 
also set up at the university’s website.

4.2. Appreciating

This is the first phase of the methodology and 
includes three activities: Conversations, Food Audits 
and students’ experiences, as compiled in their Food 
Diaries.

4.2.1. Conversations
As a startup activity, the Project Team (then consti
tuting: the PI, Research Assistant and 
Accommodation Services Manager) contacted sev
eral campus managers to elicit their views about 
how food was being delivered, consumed and dis
posed of on campus venues (mainly coffee shops, 
restaurants and residences). Together with the 
Accommodation Services Manager, those who 
accepted being interviewed comprised: the Food 
Production Manager of the campus (also acting 
temporarily as Head of Catering); one of the cam
pus’ restaurants’ managers; the university Health 
and Safety Manager; the Head of the university vol
unteering services; and a senior campus gardener.

From our conversations with these stakeholders, 
we learned that significant volumes of weekly food 
waste were being produced on campus- approxi
mately 65 gr per daily student meal. Each week, con
tractor trucks would collect waste (including food) 
from campus bins and transport it to a composting- 
digestion plant. In practical terms, this generated 
valuable outputs (i.e., electricity) for themselves and 
also avoided waste incineration.

We also learned there were a variety of campus 
efforts to adequately cater to the varied food (and 
menu) needs of student populations. First year 
undergraduate students were also being provided 
with meals in residences. To support students in 
residences (and monitor their behaviour), the uni
versity had a special organisational unit (Hall Life) 
which was partly run by students. Our Project Team 
prepared and contributed an article with a general 
description of our mission. It was sent to all resi
dential students via electronic messaging. 
Additionally, the Project Team visited some of the 
student residence blocks where there were food 
recycling bins (some of them quite small) in each 
kitchen. There were already mounted posters to 
encourage food waste prevention and recycling. 
Notably, at the time of the visit, there was one pos
ter with a generic version of the hierarchy of waste 
prevention presented earlier in this article.

At some other food venues managed by the uni
versity, we also learned that managers had already 
started to prepare and display messages on tables or 
screens. This messaging was to remind students not 
to waste food or to dispose of scraps in the corre
sponding bins. One campus restaurant had started 
to grow some of its own herbs and spices to be 
used in the preparation of menus.

In terms of food waste regeneration, the senior 
campus Gardener had a trial to produce compost 
from green waste. This manager also wanted to 
achieve a better eco-system balance of green areas 
on campus, which “did not require much compost” 
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to be maintained. Another group (from health and 
safety and a campus caf�e) were leading the re-use of 
coffee grounds in one of the coffee shops. As with 
the senior Gardener, they were of the view that any 
innovation to reduce food waste on campus needed 
to respect existing health and safety guidelines and 
be allocated adequate managerial resources (i.e., 
staff). Their argument was that these conditions 
were vital in order for such efforts to succeed.

There were other discoveries too. For example, 
we found that volunteers were running free food 
events for students. Community gardening, also 
meant there was an open invitation to school chil
dren from around the campus neighbourhood. This 
allowed these non-HE students to appreciate the 
garden and occasionally, to participate in growing 
herbs. During a conversation with the Head of 
Campus Volunteering Services, we were surprised to 
learn that there was a food bank run by the Student 
Union’s shop. Although operating intermittently, it 
was also led by student volunteers. Linked to this 
finding, we also noted a healthy degree of rivalry 
between the volunteering and catering personnel. In 
the former context, when sounding a possible col
laborative CE strategy to redistribute edible food 
leftovers from daily catering events, the response 
was: “There needs to be an interest in pursuing an 
accreditation for them to take an interest”.

4.2.2. Food audits
In the project, we wanted to know more about peo
ple’s behaviour regarding food waste. We therefore 
conducted several food audits with the guidance and 
logistical support of both the project industry part
ner and the campus Accommodation Services 
Manager. Food audits are a proven research method 
to gather first-hand information, leading to better 
understanding about people’s behaviour concerning 
food (Wilkie et al., 2015).

A food audit requires that food and non-food 
bins are inspected. Samples of food waste (not food 
loss) are taken, food is categorised, and these cate
gories are weighed. As seen at Table 1, most of the 

campus food waste in both audited venues were 
meat, vegetables and pasta/bread. The high percen
tages of food in these categories indicate that pos
sibly too much food was being prepared or bought, 
both within and outside campus. The Project Team 
considered that these food waste types could be 
reused for animal feed or other circular economy 
processes.

Furthermore, when inspecting a general waste 
bin at one of the students’ accommodation sites, on 
two separate occasions, 43–58% of the waste was 
food. This finding helped the Project Team to real
ise that perhaps some edible food was just being 
dumped. Yet, this wastage could have been pre
vented, redistributed or upcycled. This was if cam
pus implemented CE strategies like: food 
repurposing, digesting-composting or through for
mal education (curricula).

4.2.3. Food diaries-student experiences (2022– 
2023)
The above data from conversations and food audits 
seemed to show the effects of existing food con
sumption habits or practices on campus. However, 
to better identify their underlying causes or factors, 
the Project Team also designed and administered a 
series of student diaries. These were handed out to 
undergraduate Management students in two con
secutive academic years.

Diaries are a useful way to help identify context
ual or relational factors that contribute to or are 
affected by individuals’ behaviours in organisations 
(Plowman, 2010). More specifically, diaries can also 
reveal why people do or choose not to recycle food 
(Amicarelli & Bux, 2021). During the academic 
Spring Term lectures delivered by the project PI, 
students were presented with an optional task of fill
ing diaries with their own experiences with food. 
This was for a period of two weeks. Those students 
who were willing to participate were asked to sign 
an informed consent form or send an email con
firming their participation. They were also briefed 
about different categories of “experience” that they 

Table 1. Overview results of food audits.

Location

Restaurant  
area (HUB) 

Audit 1 %

Restaurant  
area (HUB) 

Audit 2 %

Residential 
building 
Audit 1 %

Residential 
building 
Audit 2 %

Fruit 0.25 2.3 0.08 3.0 1.28 18.5
��

1.372 30.7
��

Coffee waste 0.00 0.0 0.00 0.0 0.00 0.0 0 0.0
Vegetable waste 

(þ beans)
5.20 48.1

��
0.69 26.0

��
2.62 37.9

��
0.79 17.7

��

Bread/ pastry/ cereal/ pasta 2.60 24.1
��

1.07 40.3
��

0.94 13.6
��

0.473 10.6
��

Meat 2.50 23.1
��

0.47 17.7
��

1.02 14.7
��

0.288 6.5
Dairy 0.05 0.5 0.08 3.1 0.00 0.0 0.98 22.0

��

Compostable 
(þ bones)

0.10 0.9 0.26 9.8
��

1.00 14.5
��

0.561 12.6
��

Non-recyclable 0.10 0.9 0.00 0.1 0.06 0.9 0 0.0
Total Sample (Kg) 10.80 100.0 2.65 100.0 6.92 100.0 4.464 100.0
Percentage of Food in General Waste 

(1 bag sample)
58%

�
43%

�

�one 1kg bag sampled.
��considered worth inquiring about as explanation at the end of the table.
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could use. For example: shopping for food inside or 
outside campus; cooking and eating; recycling food 
or disposing of food waste losses (i.e., due to food 
expiration date).

The eating food category included ordering take
aways and eating out. In their diaries, students were 
also encouraged to record their feelings or specific 
emotions associated with their diary entries. It 
should be noted that these diary entries were anony
mised, and students were assured that their infor
mation was only used for research purposes (i.e., 
this article and for related project information).

Figure 3 shows that in the academic year of 
2022–2023 students mostly reported experiences 
regarding: purchasing food ingredients (18%), stor
ing and preparing food (28%) as well as consuming 
outside food (34%). They also recycled food (12%) 
and discarded unused food (8%). Recycling was seen 
in terms of eating all available food. The following 
are some compiled responses:

a. Ordering out usually implies that there is very 
little food waste, as all the food is already cooked 
and there is nothing extra to discard. The only 
problem is consuming the whole quantity of food 
ordered. This is as sometimes you might order 
more than what you want and intend to eat.

b. Simply distributing the vegetables scraps in the 
garden can also work, as after a couple hours they 
were being eaten by snails and other smalls 
insects. That is also a part of the composting cycle.

Diary excerpts from the academic year 2023– 
2024 confirmed that students were cooking their 
food and enjoyed having takeaways from or eating 
out at their favourite outlets- including the campus 
caterers. They also planned their food shopping and 
cooking menus to make the most of any food 

purchases. A sample of the excerpts shows the 
following:

a) I bought lunch from the food truck on 
campus … It is my favourite place because they 
give you the most food, which I feel is worth the 
money.

b) I buy groceries from [supermarket] because it is 
cheaper, and they give out a lot of coupons. 
Another reason is because I must buy halal 
chicken which is not available on campus.

c) I bring my own food [to campus] as it is cheaper, 
and I know I will like it … For dinner I cooked 
penne pasta with sausages (butter and grated 
cheese. I have pasta most nights as I have always 
enjoyed it, it is cheap and easy to cook.

d) After being on campus, I went food shopping for 
the week with my friend. I like going with friends 
since it feels like more of a fun trip … I made a 
large batch of the meal so that I will eat it 
tomorrow … I cooked quite a lot, so I had to 
share the pasta with my friend to prevent waste.

These and the following excerpts align with 
extant literature surrounding key factors (i.e.,: the 
availability of food and recycling facilities, visual 
knowledge of recycling and food waste, participation 
in social life, peer pressure and existing habits) that 
could affect students’ food choice and subsequent 
waste behaviour (Akhter et al., 2024; Davison et al., 
2022; Dixon & Parker, 2022; Lazell, 2016). 
Moreover, students acknowledged several challenges 
when trying to prevent food waste:

e) I had to work on Sunday, so I did not eat 
anything for breakfast … I ordered a takeaway 
because I was too lazy to cook even though I had 
groceries with I could have made a meal with, 
but I did not.

f) I find it easy to throw out food waste but still feel 
guilty when doing it. We do not have a compost 
bin, so the waste was put into the general bin.

Figure 3. A summary of recorded student food diaries 2022–2023 entries (53 responses).
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g) I started cleaning out my fridge. I have not 
cleaned it in over two weeks because of reading 
week and exams, social events …

h) Takeaways are not good for me and my 
goals … I hate eating sandwiches from the 
students union shop. After a long time, I 
discovered that they were the ones making me 
sick … Sometimes by making my own [foreign] 
food I really miss home.

4.3. Accommodating

Three activities were conducted during the 
Accommodating second phase. In this case, 
Accommodating entailed: Further conversations, 
elaborating a Rich Picture of the situation and devel
oping a Systems Thinking Diagram.

4.3.1. Conversations
Information from the first phase (Appreciation) sug
gested to the Project Team that there was a diver
gence of views and habits about food, regarding its 
availability, its taste and its recycling. Whilst campus 
managers were striving to ensure food diversity and 
waste management in venues, some students resorted 
to outside outlets or cooked their own food. This was 
to save money or simply to enjoy their own food cre
ation. This contrasted with the view expressed in an 
interview with one of the managers: “We still do not 
know what students want: some students complain 
about being served little food, others about being served 
too much!” The recycling of food and its waste was 

having mixed results across campus venues and resi
dences. Unfortunately, this was despite efforts to help 
students avoid dumping edible waste.

In other conversations with managers, other CE 
oriented ideas came up. Some examples included; 
growing our own food in the campus community 
garden or having food on-site composting or diges
tion facilities. Even so, the team noticed concerns 
about the lack of institutional resources available. We 
were told that: “Any project needs to be properly 
assessed [in terms of resources] … The community gar
den is run by volunteers, and its purpose is mainly 
educational [not to grow own food]” (brackets added).

4.3.2. Rich picture
With these multiple responses from campus managers 
and other stakeholders, the Project Team agreed to 
draft a Rich Picture of the situation (Figure 4). This 
entailed collating and reflecting on the different sour
ces of information reported above. The Rich Picture is 
a method or technique derived from Checkland’s Soft 
Systems Methodology (SSM) (Checkland, 1999). It 
aims at depicting the messiness and uneasiness of a 
situation (as perceived by its stakeholders), thus, 
helping create a shared understanding of it.

The elaborated Rich Picture shows relevant proc
esses or human activities, supporting organisational 
structures, and the relationships between these two 
arenas. We focused on showing the circularity of 
food delivery processes, preparation and food con
sumption in campus venues or residences. This was 

Figure 4. A rich picture of the food situation on campus.
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together with waste collection by external contrac
tors. We also showed the diversity of views and ini
tiatives related to food and waste on campus.

As can be seen in Figure 4, the Rich Picture illus
trates how food and food waste are circulated from 
supply to waste management, including data report
ing (both undertaken by the external contractor). 
There is a hierarchical (pyramid) managerial struc
ture contributing to and overseeing food delivery, 
consumption, collection, disposal and service pay
ment. Each hierarchical level has defined targets or 
goals. These are also related to sustainability goals 
and rankings (e.g., the People and Planet University 
GuideVR , QSVR ). Individual managers or units must 
make their achievements more visible and safer, so 
that the university has greater chances of going up 
in such esteemed rankings. As stated earlier, there 
were expressed concerns about lack of resources.

The Project Team and related dynamics are rep
resented in the left-hand side. This spanned con
versing with campus managers (pyramid), bringing 
in and sounding CE ideas or strategies. Students are 
portrayed in the right-hand side of the picture. They 
are shown as being or feeling “disconnected” or 
“distant” from the diversity of food related initia
tives or actions, including food waste recycling. At 
the same time, some students are also projected as 
making efforts not to waste food-shopping and 
cooking responsibly, while enjoying campus life 
with their peers (right hand side). This finding con
firms that there may be opportunities to “nudge” 
students and other food consumers on campus to 
improve reduction of food waste (Davison et al., 
2022; Leal Filho et al., 2023; Reisch et al., 2021) (top 
left side of the rich picture).

4.3.3. A “Relationships Diagram”
When presenting an early version of the Rich 
Picture to the Project Advisory Board, some 

members expressed a concern about the value of 
using a CST methodology: “Due to the perceived 
‘messiness’ of the situation, should not be enough or 
more relevant to gather and show data from food 
audits and diaries, and convince campus managers of 
the need to firmly adopt CE ideas or technologies like 
compost-digestion?”

Pressed to respond to this question and following 
intuitive artistry (Chowdhury, 2022), the Project 
Team prepared and presented at a subsequent meet
ing what they called a “Relationships’ Diagram” 
(Figure 5). It features an oblique use of causal loop 
diagrams. The diagram intended to show delays 
(dotted arrows) in the contributions to influence 
(from both campus managers and the Project Team) 
students.

This visualisation helped the Project Team and 
Advisory Board to realise that perhaps our project 
efforts could be interpreted as trying “too hard,” 
“too narrowly” or “too quickly” to positively influ
ence managerial and student behaviour, regarding 
food waste and recycling. Even though campus 
managers seemed to be at the centre of influence, 
there could be other factors at play. As with the 
Rich Picture, this “Relationships” Diagram also 
showed that current efforts to reduce waste (includ
ing those of the Project Team to share data and sug
gest improvements) were having quite mixed results.

It was agreed that rather than detailing possible 
activities that could be undertaken to reduce food 
waste on campus, we needed to first show the full 
Rich Picture to managers. This was so that they 
could acknowledge the “messiness” of the situation, 
as reflected in the perceived divergence of views and 
initiatives, surrounding food and food waste. In this 
way, we hoped we would gain their views about 
relevant issues or next steps to move forward.

We also agreed to design several generic initia
tives under a campus vision of the future, to help 

Figure 5. A “Relationships” diagram to depict the food waste situation and its inquiry by the project team.
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this formulation. A final project workshop was to be 
organised with the Project Team, Project Advisory 
Board and campus managers to show the project 
insights-including the Rich Picture and a proposed 
campus vision.

4.4. Designing

The final stage of the methodology involved three 
activities: Design of a vision, active participation of 
stakeholders in workshops and further meetings.

4.4.1. Vision
Elaborating a vision is a method or technique from 
Ackoff’s Interactive Planning systems methodology 
(Ackoff’s 1981). It can help stakeholders idealise a 
future scenario of affairs in which perceived prob
lems in a situation are dissolved, so that the overall 
quality of life of humans and non-humans is 
improved.

A vision shows different properties of an ideal 
situation (conceived of as a system) to cater to the 
needs of diverse stakeholders (ibid). As a source of 
creativity or innovation, a vision is also valuable 
because it could also help organisations rethink or 
realign their purposes and activities with what goes 
on in wider social, economic or technological sys
tems of activity (ibid; Midgley & Lindhult, 2021).

With the help of the project’s industry partner 
(who had previous experience in helping organisa
tions implement composting-digestion solutions), 
the Project Team designed a future vision of the 
campus (Figure 6). This visualisation made it expli
cit that a ‘whole system’ was to be created and 
maintained, if not further developed, with the help 

of partnerships inside and outside campus (Ackoff, 
1981). As seen in Figure 6, the vision includes on- 
site composting-digestion to help manage food 
waste (produced by stakeholders including students) 
and convert it into useful products or services, for 
the campus and its surrounding communities.

Additionally, the vision suggested that on-site 
digesting-composting could help reduce carbon 
emissions from food waste transport (Piadeh et al., 
2024). And it could also enable and be supported by 
other activities. These examples include: hydroponic 
growing of food (in campus buildings’ terraces), 
food portion re-sizing, coffee grounds recycling, 
community farming and education (Ibid). As a way 
of continuing “accommodating” ideas, the Project 
Team recognised that some of these ideas (i.e., cof
fee grounds recycling, reducing single use plastics) 
were already being implemented on campus.

In order to help the university begin to move 
towards the desired vision, the Project Team also 
researched and proposed several behavioural 
“nudges” (Thaler & Sunstein, 2022). As mentioned 
earlier in this article, “nudges” are inexpensive 
designs of behavioural choices which could aid or 
orient campus food consumers towards better food 
waste awareness or recycling (Babbitt et al., 2022; 
Davison et al., 2022; Reisch et al., 2021; Thaler & 
Sunstein, 2022). Food “nudges” that were proposed 
in the vision included the following:

1. Establishing a default menu option-for example, 
planning meatless or trayless days in some cam
pus restaurants whenever appropriate, and in 
consideration of diverse food tastes and social 
behaviours (Lazell, 2016).

Figure 6. A future vision of circularity for better managing food waste on campus.
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2. Disclosing and displaying information (i.e., 
weights or amounts of food being wasted and 
redistributed or re-used periodically on campus) 
at the same venues, initially using data from the 
waste management Contractor.

3. Having reminders (i.e., weekly food waste col
lection time, food waste facilities or locations) 
in student residences and other relevant venues.

4. Gently nurturing and working towards estab
lishing ‘new’ social norms about food. For 
example, this could mean encouraging peer- 
based or collective awareness about recycling 
(i.e., “7 out of 10 students dispose of food waste 
in allocated bins on time, and you … ?”). 
Another example could be organising student 
residence competitions to award good food 
recycling behaviour. This would be in collabor
ation with campus accommodation and 
endorsed by Hall Life.

The above “nudges” could also be expressed via 
social media. One example would be setting up and 
managing an institutional InstagramVR account. This 
could also connect with the student societies, or 
adopt existing food sharing applications, as men
tioned earlier in this article.

4.4.2. Workshop and further meetings
Workshop. Prior to the final project workshop (and 
with internal help from administrators), the project 
website was finalised. Draft versions of data gath
ered from food audits (and a video showing the 
process), food diaries, a version of the Rich Picture 
and, the proposed Campus Vision were uploaded 
and made available online.

The aim of the workshop was to show the project 
findings and to elicit feedback about net step possi
bilities for the campus. Versions of the food audits 
and food diaries, the Rich Picture and the Vision 
were included in a presentation to be delivered by 
the Project Team. There were also a summary of 
project findings and recommendations as follows:

� There is a healthy degree of awareness/action 
about food waste on campus

� More could be done in terms of food diversity, 
planning, infrastructure (i.e., storage), education, 
redistribution, use of apps or technologies to con
tinue minimising food waste on campus

� If the Circular Economy (CE) paradigm is to be 
adopted in various forms (i.e., the vision), meth
odologies to evaluate them need reviewing, with a 
wider/more inclusive boundary of analysis.

� Any future CE strategy requires more explicit 
degrees of inter-connection/collaboration between 

different administrative (managerial, student, vol
unteer, academics) levels/groups.

During the presentation, the Project Team was 
praised for having reflected the comprehensiveness 
and complexity of the campus situation in the Rich 
Picture and its underlying information (audits, dia
ries, conversations). The participants also acknowl
edged that there was a lot of food related campus 
activity going on which was valuable.

Not all campus managers who were invited could 
attend. We learned that one of the meeting absen
tees was working with others to prepare and present 
a business case for the installation of onsite food 
composting-digestion. One individual had referred 
to this previously as “a food digester.” Furthermore, 
the project PI was encouraged to speak to senior 
and newly appointed managers, some of whom had 
delegated and supported others in their project par
ticipation when we started. It was felt that any idea 
to move forward clearly required senior manager 
support and resources. A view was expressed at the 
meeting that any business case of composting- 
digestion and long term (and non-financial) costs or 
benefits (like decarbonisation or experiential educa
tion portrayed in the vision), should be considered: 
“We must keep trying [convincing the senior man
agers of the benefits of on-site composting- 
digesting],” someone said.

The Project Team thanked the Advisory Board, 
campus managers and the students who filled in 
their diaries. After the workshop, we helped the 
Campus Accommodation Manager to prepare and 
send a reminder email to students; who would soon 
be vacating their campus residences. In this mes
sage, we included several (socially acceptable) 
“nudges” like; “Please remember to leave your 
accommodation in a good state for others to use.”

Since this meeting took place, the university 
under study has appointed a new Vice-Chancellor 
(the position was vacant during the project), a new 
Executive Director of Campus Services and a new 
Campus Sustainability Director. We learned that the 
business case of an onsite food digester was pre
pared (the Accommodation Services Manager was 
invited to contribute), submitted and later rejected 
by senior officials. The university has now formu
lated and adopted a fresh plan towards 2030, with 
sustainability as a key pillar. Waste reduction con
tinues to be among the goals.

The PI has contacted these newly appointed man
agers and presented the project findings. There was 
valuable feedback and invitations have already been 
received to meet senior managers to further show
case project insights. Some of this feedback is 
referred to in the next section of the article.
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5. Reflections

This Section presents our reflections from the pro
ject, in relation to recent developments in CST. 
They are divided into: general reflections; reflections 
from further meetings; and reflections about critiqu
ing and accommodating stakeholder interests.

5.1. General reflections

The CST methodology formulated in this article has 
helped some stakeholders gain a richer appreciation of 
the dynamics of university campus surrounding food 
waste, as a potential circular resource. The project also 
exposed some challenges and possibilities related to 
adopting circular economy (CE) principles and practi
ces, within this institutional setting. We established 
what could be considered a generic process to comply 
with the funding requirements. The issue of food waste 
could help organisations mobilise action towards meet
ing diverse sustainable development goals (SDGs).

Furthermore, we were able to integrate several 
Soft OR methods from systems methodologies (i.e., 
Rich Picture, “relationships diagram,” vision) with 
other schemes (i.e., food audits, food diaries). 
Following recent CST methodological developments 
about being open and responsive to emerging issues 
of concern (Chowdhury, 2022; Jackson, 2019, 2020), 
the Project Team was able to identify and respond 
to emerging concerns. These included queries raised 
within the team, about the direction of the project.

5.2. Reflections from further meetings

Admittedly however, promoting some of the strategies 
drawn from the CE literature presented in this article 
(including adopting on-site AD or preventing food 
waste) was met with a degree of resistance. Some 
stakeholders acknowledged the need for change. 
Nevertheless, change was not seen as straightforward or 
linearly oriented. Tensions about change were made 
more evident when the PI contacted and presented pro
ject findings to the newly appointed senior personnel 
(who had asked the Food Production Manager to join 
one of the meetings). Feedback about the project find
ings from the rich picture and its vision were as follows:

I have had unpleasant previous experiences with AD 
in my previous university

Paradoxically [from student diaries and the rich 
picture], there are students who throw away food, 
whilst others cannot afford it

From the business case [of an on-site food digestor], 
there is little in the way of cost [transport] 
savings … investments in additional [composting 
accelerators] resources and transport were also 
needed … so, we renewed the contract for waste 
management with the existing supplier …

Food waste is waste … Besides, food is not directly 
included in the [sustainability] rankings … It would 
be best if you [our project] could focus on addressing 
student behavioural aspects

We do the best we can … we now manage the 
[food] waste responsibly before it leaves campus 
[using electric vehicles] (brackets and bold added)

These comments reveal a prevailing managerial 
mindset in this situation. Jackson (2019, 2020) rec
ommends exploring a situation with open eyes, 
using a variety of systemic perspectives: “machine,” 
“organism,” “cultural/political,” “societal/environ
mental” and “inter-relationships.” These can be used 
as interpretive devices to gain insights into what 
goes on and, what issues seem to be dominating dis
cussion or perception.

One such perspective is that of a machine. In any 
one situation, there could be a goal or set of specific 
goals that are defined (normally from the top). The 
machine works at “ … passing instructions down a hier
archy and setting rules” (Jackson, 2020, 850). It often 
resulted in isolated, rigid, unconnected thinking and 
action. This means there is potentially little room for 
externally driven innovation, flexibility or effectively sat
isfying customer/citizen demands (Jackson et al., 2008).

It follows that such dominant machine-thinking 
could also affect how resources are allocated. This 
may be evident in institutions such as universities, 
when commitments or plans for social responsibility 
potentially obscure or relegate other initiatives or 
actions. Grolleau et al. (2024) holds this view. In 
our case, it seemed as if our efforts to help stake
holders reconsider the idea of food waste as a 
resource seemed to have been affected by this type 
of (well intentioned) mentality. It focused on achiev
ing existing and specific (cost reduction, efficiencies, 
sustainability rankings) goals.

Despite acknowledging the propensity for 
machine-type thinking in our situation, we also 
encountered a degree of hope. Feedback from the 
above and other conversations suggest this:

Food waste has diminished in our restaurant [where 
we conducted food audits and reported their results 
to managers] … The [final project] presentation is 
really informative and I’m happy for you to forward 
on any info you might have to help me with ideas 
around food waste and student habits.

The [waste] contractor has promised to enhance 
education about recycling to us … they are a good 
contractor … slow progress is good progress … they 
are a good [waste] contractor.

We could improve our follow up of [institutional] 
plans.

I have also asked [one of senior managers] to meet 
with you [Project Team] at some point to discuss 
current efforts and your ideas [bold and brackets 
added].
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5.3. Reflections about critiquing and 
accommodating stakeholders’ interests

From our project, it could be said that the concept 
of Circularity (being explored through a Critical 
Systems Thinking (CST) methodology) could also 
be generating emerging tensions.

These are between resistance to and “slow” pro
gress, towards adoption. Yet, how does one make 
sense of such tensions?

Systems Thinker; Jake Chapman (2004, 53, 68) 
would regard resistance to change as a double-edged 
sword when he says:

The resistance to change is a measure of an 
organisation’s ability to adapt; it is a measure of its 
resilience. This resilience is therefore expected to be 
greater the longer the institution has existed and 
been required to adapt – which is broadly the case 
… (bold added)

Systems thinking does not offer a silver bullet that 
will enable policymakers

miraculously to achieve intended outcomes. Rather, 
adopting a systems

approach will require a radical reappraisal of what 
can be achieved as well

as the means whereby it might be achieved …

In Chapman (2004)’s view, resilience could be 
actively addressed, with Systems Thinking (ST) 
helping managers visualise and act on this perceived 
resilience. Perhaps resistance to change does not 
need to be fully marginalised from systemic inquiry, 
but rather positively understood and embraced.

Smith and Midgley (2025) bring the above duality 
of resistance/change to a phenomenological, philo
sophical orientation that we think could help 
Critical Systems Thinking (CST) or Soft Operational 
Research practice in addressing circularity issues. 
These authors identify a continuous tension that 
emerges when practitioners pursue or follow the 
commitments of critical awareness and improve
ment. For them, the tension is inevitable. In other 
words, there cannot be critique without accommo
dation and vice-versa (Ibid). Instead of discarding 
perspectives in a situation that could be considered 
as uncritical (i.e., machine-like), these authors invite 
practitioners to accept that in any situation, accom
modation of perspectives always emerges (even with 
or without practitioners’ control). Therefore, it is 
reasonable to acknowledge and to manage this.

For our study, the above would mean that our 
attitude to obtaining mixed results is not a negative 
sign that we failed in our efforts to visualise or dis
cuss challenges and possibilities for adopting CE. 
Rather, it could be seen as an opportunity to con
tinue (if motivations and circumstances permit) 

working to bring about positive and systemic 
change.

There would need to be a careful balance 
between critique and accommodation though. This 
is so that any future effort does not simply align 
with organisational agendas but also contributes to 
their systemic innovation. Conversely, too many or 
unrelated CE ideas could instead contribute to their 
rejection. In this instance, it could be in working to 
achieve this balance and in using CE and Soft OR 
methods, that researchers, managers, stakeholders, 
and universities may contribute to the expressed 
United Nations Sustainable Development Goals 
(UNSDGs), by exploring the potential circularity of 
resources like food.

Moreover, when encountering machine-like 
thinking (like we have done during our project), 
there might be scope for discussing organisational 
efficacy (doing the right things) or efficiency (doing 
the things, right), as Critical Systems Thinkers advo
cate (Ackoff, 1981; Jackson, 2020). Grolleau et al. 
(2024) suggest the need to “find the right moments” 
to “speak up” and bring the attention of university 
managers or other stakeholders to potential connec
tions and consequences. This is between social 
responsibility related ideas or initiatives, such as 
those focused on sustainability (i.e., going up in the 
rankings, complying) and, others that could be 
driven by circular economy (CE) principles. In 
keeping with this line of thinking, it may also be 
necessary to rename or even “drop” some of the ini
tiatives that researchers consider essential to bring 
circularity to organisations – at least temporarily.

In addition to refining and including other sys
tems and Soft OR methods to explore circularity, it 
might therefore be possible to adopt and to reflect 
on a strategy of “slowing down” of university life 
(Berg & Seeber, 2016; C�ordoba-Pach�on, 2023). This 
could entail allowing campus activity to unfold (as 
opposed to being driven by perceived urgencies), 
whilst critically supporting it “from a distance.” For 
example, this may entail promoting strategic possi
bilities like: “who to [locally] negotiate with about 
food resilience issues” (Hansen et al., 2020, brackets 
added); providing valuable information to managers 
about food waste or relevant initiatives and overall; 
not taking things “too seriously” (C�ordoba-Pach�on, 
2023).

In practice this could also suggest that researchers 
and managers could actually meet for “Slow Coffee.” 
This would accommodate micro-converse to cele
brate progress and to talk about things that really 
matter in their minds. During coffee (or tea), they 
may then keep abreast of and report new CE inno
vations, strategies or initiatives, their connections or 
their failures. If invited to “seriously” discuss or to 
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formulate managerial plans (i.e., in planning com
mittees or working groups), this could be done by 
raising important issues and highlighting any con
nections between them. We also propose that “Slow 
Coffee” could entail using our intuition, improvising 
on the way (Chowdhury, 2022).

6. Conclusions, limitations and further 
research

This article has proposed a critical systems-thinking 
(CST) methodology to respond to concerns and 
opportunities about combining circularity as a para
digm and soft OR as a set of methods. The main 
agenda item is to tackle the complexity of campus 
food waste management in universities. We have 
followed the CST commitments to critical aware
ness, pluralism and improvement and use these to 
underpin our methodology, in the best possible 
ways. The proposed methodology incorporates soft 
OR (Rich Picture, vision) and other (food audits, 
student food diaries) methods. It has helped to cre
ate valuable knowledge about the situation under 
study. We have also responded to emerging con
cerns with a “Relationships” Diagram, showing 
insights and reflections that helped to keep our pro
ject on track. By applying this approach in a univer
sity setting, we realised that managing food and its 
waste in circular fashion is far from being compre
hensively or rapidly addressed. This is partly 
because of the presence of machine-like mindsets 
and initiatives, some of which aim at similar and 
well intentioned goals or targets.

It could also be attributed to our own enthusiasm 
to bring CE to fruition in a short time span. In this 
regard, the proposed attitude of slowing down could 
help Soft Operational Researchers and Critical 
Systems Thinkers to manage tensions between stake
holders and their own improvement ideals, when it 
comes to promote CE principles or practices. 
Adopting this “Slow Coffee” approach might require 
continuous aligning of innovative efforts with cam
pus managers’ agendas and mindsets. This is while 
still playing a key role in noticing connections 
between theirs or other people’s ideas, as well as 
“circulating” new and valuable insights, when 
deemed appropriate. In a nutshell, this indicates 
overall acceptance that “progress” is not only up to 
our own efforts. We can keep trying, whilst admit
ting that change often happens in different and 
unexpected ways.

As a major contribution, the proposed method
ology could be considered one of the first to bring 
together circularity and Soft Operational Research 
(Soft OR). This was through a critical (and pluralis
tic) insider perspective. By so doing, it has enabled 

researchers and external stakeholders to jointly 
problematise a situation. Reflection took place while 
considering possibilities for improvement and, even 
while illustrating and addressing tensions between 
accommodation and critique. In the emerging litera
ture of Critical Systems Thinking (CST), this grad
ual stance has already been proposed – for example 
by exploring a situation before planning and inter
vening in it (Jackson, 2020).

Hence, our methodology opens possibilities to 
further discuss the meaning of critique versus 
accommodation, by including reflections regarding 
thinking about or doing things “slowly” as 
“patiently,” or “letting them go.” Soft OR and CST 
could benefit from further research into how to 
facilitate change, with these methodological practice 
features or attributes in mind.

In terms of limitations, it can be said that our 
CST methodology adopted the CE paradigm as a 
given, without questioning its potentially machine- 
like underlying assumptions or unintended conse
quences upfront. In this regard, we could have 
adopted an approach less driven by the easily con
sidered “mechanistic” notion of circularity. As noted 
earlier, these include Jackson’s EPIC approach 
(Jackson, 2019, 2020), or the use of Boundary 
Critique and Critical Systems Heuristics (CSH) to 
surface different boundaries (Weaver et al., 2025).

If a situation requires it, the use of these 
approaches is worth considering for future research, 
but also in the light of our proposed attitude of 
“slowing down,” which can also be seen as an 
important contribution to knowledge. In relation to 
this, one key point to consider in the context of uni
versity campuses is the cyclical, seasonal nature of 
campus life. For example, it is a given that there are 
transient student populations. Campus managers 
and researchers also need to follow this system, its 
milestones, timeframes and issues surrounding cur
rent (or anticipated) financial availability.

Arguably, we could have also audited other food 
venues on campus or broadened the list of stake
holders to talk to (i.e., representatives from the stu
dent’s union, students’ shops, campus take-aways 
vans or outlets) and consider food losses (i.e., those 
involved in food preparation). We might also have 
made more use of social media to generate aware
ness about CE in both campus managers and stu
dent populations. Yet, these too would have had 
their own limitations. Managers, students and other 
stakeholder’s time or seasonal availability were 
issues which would be better ascertained for future 
interventions. In short, getting close to food loss or 
waste requires some “stomach”; as our Project 
Research Assistant could testify!
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Additionally, we might have expanded on the use 
of other systems methodologies or methods. For 
instance, we would have entailed elaborating and 
reflecting on systems models of human activity 
(HAS) . It would be to help us ground more clearly 
possible changes, derived from our vision. In the 
future, HAS could be used to foster conversations 
with specific stakeholder groups or communities 
(i.e., outside campus). Any feedback might then 
refine the proposed vision, processes and “nudges.” 
This would be so that boundaries of analysis and 
data to be gathered could be reflected upon and 
debated (Brooker et al., 2025; C�ordoba & Midgley, 
2006; Midgley, 2000). Ideas about eliminating differ
ent types of waste service could also be introduced 
and critically tested (Jackson et al., 2008; Weaver 
et al., 2025).

That said, we do see an important opportunity to 
continue integrating Soft OR and other methods 
from the circular economy (CE) paradigm, in criti
cal and in accommodating ways. From our experi
ence in this project, doing so would require 
appropriate doses of creativity, “Slow Coffee,” dia
logue, patience and understanding. On this basis, 
meaningful progress or improvement (albeit unhur
ried), could truly unfold.

The hope is that this article inspires Soft OR and 
CST practitioners to venture in exploring further 
how food resources are managed on university cam
puses. An additional hope is to determine how to 
improve thinking, relevant action and timeliness, 
towards UNSDG Target 12.3 and other related 
goals. These are all with the notion of circularity in 
mind.

Acknowledgements

The authors of this article would like to thank (graduate) 
student Ioana Beldiman for her assistance during a pilot 
version of this project and, for engaging with campus 
managers to disseminate her dissertation findings. Thank 
you also to Rokiah Yaman of Leap Micro AD (project 
industry partner, https://www.madleap.co.uk/), for sharing 
her knowledge about best practice AD, techno-economic 
evaluation models and leading the project initial food 
audits. Many thanks to students and managers who par
ticipated in the project and filled in their student diaries. 
We would also like to thank Vicky Reeves and Ronak 
Shah for their help in: securing access to student residen
ces, conducting and videoing food audits, directing com
munications to students, maintaining the project website, 
co-presenting project findings to campus audiences and, 
encouraging the project group to “slow down” in the face 
of perceived setbacks. Finally, we would like to thank the 
Environmental Biotechnology Network (EBNET, funded 
by UK BBSRC and EPSRC) for their funding support 
(BB/S009795/1), and the reviewers of this article for their 
valuable and thorough comments which helped us to 
strengthen it.

For the purpose of open access, the authors have 
applied a Creative Commons Attribution (CC BY) licence 
to any Author Accepted Manuscript version arising from 
this submission.

Author contributions

JR-CP led the conceptualisation of the article in Systems 
thinking terms and helped with the data collection, ana
lysis and presentation, initiating and supervising paper 
versions and resubmissions. A.P-C. edited and integrated 
paper insights of the different sections with the broader 
systems thinking, Critical Systems Thinking (CST) and 
soft OR literature, advising on revisions. T.B-C also edited 
the paper several times and added conceptual insights 
into collaborative and practical systems strategies, to 
address food waste, also proofreading the draft manu
script. A. B. generated the hierarchy of CE strategies for 
food on campuses section of this article and proofread 
initial submission. R.S led the writing of this article in its 
early stages, assisted the collection of data from food 
audits, and provided integrated and multimedia data tem
plates for both this article and the project’s website. MW 
and KB engaged in several project discussions leading to 
the formulation of the framework, reflections and conclu
sions of the article. MW also provided advice on the 
techno-economic assessment of AD.

Disclosure statement

No potential competing interest was reported by the 
authors.

References

Ackoff, R. L. (1981). Creating the corporate future. John 
Wiley & Sons.

Akhter, S., Rather, M. I., & Zargar, U. R. (2024). 
Understanding the food waste behaviour in university 
students: An application of the theory of planned 
behaviour. Journal of Cleaner Production, 437, 140632. 
https://doi.org/10.1016/j.jclepro.2024.140632

Amicarelli, V., & Bux, C. (2021). Food waste measure
ment toward a fair, healthy and environmental-friendly 
food system: A critical review. British Food Journal, 
123(8), 2907–2935. https://doi.org/10.1108/BFJ-07- 
2020-0658

Babbitt, C. W., Neff, R. A., Roe, B. E., Siddiqui, S., 
Chavis, C., & Trabold, T. A. (2022). Transforming 
wasted food will require systemic and sustainable infra
structure innovations. Current Opinion in 
Environmental Sustainability, 54, 101151. https://doi. 
org/10.1016/j.cosust.2022.101151

Barlett, P. F. (2011). Campus sustainable food projects: 
Critique and engagement. American Anthropologist, 
113(1), 101–115. https://doi.org/10.1111/j.1548-1433. 
2010.01309.x

Berg, M., & Seeber, B. K. (2016). The slow professor: 
Challenging the culture of speed in the academy. 
University of Toronto Press.

Brooker, E. E., Midgley, G., Burns, N., Trotman, C. E., 
Gregory, A., & Hopkins, C. R. (2025). Defining marine 
rewilding can help guide theory and practice in marine 
conservation. Communications Earth & Environment, 
6(1), 241. https://doi.org/10.1038/s43247-025-02155-x

18 J.-R. CÓRDOBA-PACHÓN ET AL.

https://www.madleap.co.uk/
https://doi.org/10.1016/j.jclepro.2024.140632
https://doi.org/10.1108/BFJ-07-2020-0658
https://doi.org/10.1108/BFJ-07-2020-0658
https://doi.org/10.1016/j.cosust.2022.101151
https://doi.org/10.1016/j.cosust.2022.101151
https://doi.org/10.1111/j.1548-1433.2010.01309.x
https://doi.org/10.1111/j.1548-1433.2010.01309.x
https://doi.org/10.1038/s43247-025-02155-x


Burrowes-Cromwell, T. (2022). We the people: Supporting 
food SMEs towards a circular food economy [PhD 
Thesis]. Manchester Metropolitan University. Retrieved 
July, 2024 from https://e-space.mmu.ac.uk/629074/

Chapman, J. (2004). System failure: Why governments 
must learn to think differently. UK, Demos Institute.

Checkland, P. (1999). Systems thinking, systems practice. 
John Wiley and Sons Ltd.

Chowdhury, R. (2022). Holistic flexibility for critical sys
tems thinking inspired by the Nataraja. Journal of 
Management, Spirituality & Religion, 19(2), 154–185. 
https://doi.org/10.51327/NHIY7714

Clowes, A., Mitchell, P., Hanson, C. (2017). The business 
case for reducing food loss and waste: Catering. Retrieved 
November, 2024 from https://champions123.org/publica
tion/business-case-reducing-food-loss-and-waste

C�ordoba, J.-R., & Midgley, G. (2006). Broadening the 
boundaries: An application of critical systems thinking 
to IS planning in Colombia. Journal of the Operational 
Research Society, 57(9), 1064–1080. https://doi.org/10. 
1057/palgrave.jors.2602081

C�ordoba-Pach�on, J. R. (2023). Ritual and systems think
ing: Managing an initial encounter. Taylor & Francis. 
https://doi.org/10.4324/9781003413462

Davison, N., Young, W., Ross, A., Cockerill, T., & Rajput, 
S. (2022). Investigating the impacts of behavioural- 
change interventions and COVID-19 on the food- 
waste-generation behaviours of catered students in the 
UK and India. Sustainability, 14(9), 5486. https://doi. 
org/10.3390/su14095486

Dixon, J., & Parker, J. (2022). Don’t be a waster! Student 
perceptions of recycling strategies at an English 
University’s halls of residence. International Journal of 
Sustainability in Higher Education, 23(3), 461–477. 
https://doi.org/10.1108/IJSHE-10-2020-0383

Flanagan, K., Robertson, K., & Hanson, C. (2019). reduc
ing food loss and waste: Setting a global action agenda. 
World Resources Institute, Retrieved December 10, 
2022 from https://doi.org/10.46830/wrirpt.18.00130

Flood, R. L., & Jackson, M. C. (1991). Critical systems 
thinking – Directed readings. Wiley.

Flood, R. L., & Romm, N. R. (1996). Contours of diversity 
management and triple loop learning. Kybernetes, 25(7/8), 
154–163. https://doi.org/10.1108/036849296 10149747

Fuqing, X., Yangyang, L., Xumeng, G., Liangcheng, Y., & 
Yebo, L. (2017). Anaerobic digestion of food waste – 
challenges and opportunities. USDA NIFA Biomass 
Research and Development Initiative, 502 Program 
[Award No. 2012-10008-20302].

Grolleau, G., Mzoughi, N., & Stadge, M. (2024). Why uni
versity social responsibility initiatives can backfire and 
what to do about it. Prometheus, 40(1), 32–46. https:// 
doi.org/10.13169/prometheus.40.1.0032

Hansen, A. R., Ingram, J. S., & Midgley, G. (2020). 
Negotiating food systems resilience. Nature Food, 1(9), 
519–519. https://doi.org/10.1038/s43016-020-00147-y

Harvard Public Health. (2022). The nutrition source: 
Food waste – The big picture. Retrieved December 22, 
2022 from https://www.hsph.harvard.edu/nutrition
source/sustainability/food-waste/

Huiru, Z., Yunjun, Y., Liberti, F., Pietro, B., & Fantozzi, 
F. (2019). Technical and economic feasibility analysis 
of an anaerobic digestion plant fed with canteen food 
waste. Energy Conversion and Management, 180, 938– 
948. https://doi.org/10.1016/j.enconman.2018.11.045

Jackson, M. C. (2019). Critical systems thinking and the 
management of complexity. John Wiley & Sons.

Jackson, M. C. (2020). Critical systems practice 1: 
Explore—Starting a multimethodological intervention. 
Systems Research and Behavioral Science, 37(5), 839– 
858. https://doi.org/10.1002/sres.2746

Jackson, M. C. (2022). Critical systems practice 3: 
Intervene—Flexibly executing a multimethodological 
intervention. Systems Research and Behavioral Science, 
39(6), 1014–1023. https://doi.org/10.1002/sres.2909

Jackson, M. C., Johnston, N., & Seddon, J. (2008). 
Evaluating systems thinking in housing. Journal of the 
Operational Research Society, 59(2), 186–197. https:// 
doi.org/10.1057/palgrave.jors.2602521

Kirchherr, J., Yang, N. H. N., Schulze-Sp€untrup, F., 
Heerink, M. J., & Hartley, K. (2023). Conceptualizing 
the circular economy (revisited): An analysis of 221 
definitions. Resources, Conservation and Recycling, 194, 
107001. https://doi.org/10.1016/j.resconrec.2023.107001

Kyriakopoulos, G., Kapsalis, V., Aravossis, K., Zamparas, 
M., & Mitsikas, A. (2019). Evaluating circular economy 
under a multi-parametric approach: A technological 
review. Sustainability, 11(21), 6139.

Lazell, J. (2016). Consumer food waste behaviour in uni
versities: Sharing as a means of prevention. Journal of 
Consumer Behaviour, 15(5), 430–439. https://doi.org/10. 
1002/cb.1581

Leal Filho, W., Ribeiro, P. C. C., Setti, A. F. F., Azam, 
F. M. S., Abubakar, I. R., Castillo-Apraiz, J., Tamayo, U., 
€Ozuyar, P. G., Frizzo, K., & Borsari, B. (2023). Toward 
food waste reduction at universities. Environment, 
Development and Sustainability, 26, 16585–16606. https:// 
doi.org/10.1007/s10668-023-03300-2

Ling, P. S., Yi, J., & Wong, S. Y. (2024). University as 
stimulus to promote intention to separate food waste: 
A study on the Chinese female residential students. 
Cogent Business & Management, 11(1), 2359138. 
https://doi.org/10.1080/23311975.2024.2359138

MacArthur, E. (2023). Foundation What is a circular 
economy? Retrieved March 2023 from https://www. 
ellenmacarthurfoundation.org/topics/circular-economy- 
introduction/overview

Meadows, D. (2008). Thinking in systems: A primer. 
Chelsea Green Publishing.

Midgley, G. (2000). Systemic intervention: Philosophy, 
methodology and practice. Plenum.

Midgley, G., & Lindhult, E. (2021). A systems perspective 
on systemic innovation. Systems Research and 
Behavioral Science, 38(5), 635–670. https://doi.org/10. 
1002/sres.2819

Mingers, J., & Brocklesby, J. (1997). Multimethodology: 
Towards a framework for mixing methodologies. 
Omega, 25(5), 489–509. https://doi.org/10.1016/S0305- 
0483(97)00018-2

Mingers, J., & White, L. (2010). A review of the recent 
contribution of systems thinking to operational 
research and management science. European Journal of 
Operational Research, 207(3), 1147–1161. https://doi. 
org/10.1016/j.ejor.2009.12.019

Monbiot, G. (2022). Regenesis: Feeding the world without 
devouring the planet. Penguin.

National Audit Office (NAO). (2023, June 30). Report: 
The government’s resources and waste reforms for 
England, Department for Environment, Food & Rural 
Affairs, HC1513. Retrieved November 2023 from 
https://www.nao.org.uk/wp-content/uploads/2023/06/ 
governments-resources-and-waste-reforms.pdf

NUS. (2013). Lifting the lid: Student attitudes and behav
iours towards recycling and waste. National Union of 

JOURNAL OF THE OPERATIONAL RESEARCH SOCIETY 19

https://e-space.mmu.ac.uk/629074/
https://doi.org/10.51327/NHIY7714
https://champions123.org/publication/business-case-reducing-food-loss-and-waste
https://champions123.org/publication/business-case-reducing-food-loss-and-waste
https://doi.org/10.1057/palgrave.jors.2602081
https://doi.org/10.1057/palgrave.jors.2602081
https://doi.org/10.4324/9781003413462
https://doi.org/10.3390/su14095486
https://doi.org/10.3390/su14095486
https://doi.org/10.1108/IJSHE-10-2020-0383
https://doi.org/10.46830/wrirpt.18.00130
https://doi.org/10.1108/03684929610149747
https://doi.org/10.13169/prometheus.40.1.0032
https://doi.org/10.13169/prometheus.40.1.0032
https://doi.org/10.1038/s43016-020-00147-y
https://www.hsph.harvard.edu/nutritionsource/sustainability/food-waste/
https://www.hsph.harvard.edu/nutritionsource/sustainability/food-waste/
https://doi.org/10.1016/j.enconman.2018.11.045
https://doi.org/10.1002/sres.2746
https://doi.org/10.1002/sres.2909
https://doi.org/10.1057/palgrave.jors.2602521
https://doi.org/10.1057/palgrave.jors.2602521
https://doi.org/10.1016/j.resconrec.2023.107001
https://doi.org/10.1002/cb.1581
https://doi.org/10.1002/cb.1581
https://doi.org/10.1007/s10668-023-03300-2
https://doi.org/10.1007/s10668-023-03300-2
https://doi.org/10.1080/23311975.2024.2359138
https://www.ellenmacarthurfoundation.org/topics/circular-economy-introduction/overview
https://www.ellenmacarthurfoundation.org/topics/circular-economy-introduction/overview
https://www.ellenmacarthurfoundation.org/topics/circular-economy-introduction/overview
https://doi.org/10.1002/sres.2819
https://doi.org/10.1002/sres.2819
https://doi.org/10.1016/S0305-0483(97)00018-2
https://doi.org/10.1016/S0305-0483(97)00018-2
https://doi.org/10.1016/j.ejor.2009.12.019
https://doi.org/10.1016/j.ejor.2009.12.019
https://www.nao.org.uk/wp-content/uploads/2023/06/governments-resources-and-waste-reforms.pdf
https://www.nao.org.uk/wp-content/uploads/2023/06/governments-resources-and-waste-reforms.pdf


Students (NUS). Retrieved August 2023 from https:// 
www.sustainabilityexchange.ac.uk/files/sita_uk_report_-_ 
liftingthe_lid.pdf

Ormerod, R. (2006). The history and ideas of pragmatism. 
Journal of the Operational Research Society, 57(8), 892– 
909. https://doi.org/10.1057/palgrave.jors.2602065

Ormerod, R. (2020). The pragmatic logic of OR consult
ing practice: Towards a foundational view. Journal of 
the Operational Research Society, 71(11), 1691–1709. 
https://doi.org/10.1080/01605682.2019.1630331

Paucar-Caceres, A., & Espinosa, A. (2011). Management 
science methodologies in environmental management 
and sustainability: Discourses and applications. Journal 
of the Operational Research Society, 62(9), 1601–1620. 
https://doi.org/10.1057/jors.2010.110

Petropoulos, F., Laporte, G., Aktas, E., Alumur, S. A., 
Archetti, C., Ayhan, H., Battarra, M., Bennell, J. A., 
Bourjolly, J.-M., Boylan, J. E., Breton, M., Canca, D., 
Charlin, L., Chen, B., Cicek, C. T., Cox, L. A., Jr, 
Currie, C. S. M., Demeulemeester, E., Ding, L., Disney, 
S. M., Ehrgott, M., … Zhao, X. (2024). Operational 
research: Methods and applications. Journal of the 
Operational Research Society, 75(3), 423–617. https:// 
doi.org/10.1080/01605682.2023.2253852

Piadeh, F., Offie, I., Behzadian, K., Rizzuto, J. P., Bywater, 
A., C�ordoba-Pach�on, J.-R., & Walker, M. (2024). A 
critical review for the impact of anaerobic digestion on 
the sustainable development goals. Journal of 
Environmental Management, 349, 119458. https://doi. 
org/10.1016/j.jenvman.2023.119458

Plowman, P. J. (2010). The diary project: Revealing the 
gendered organisation. Qualitative Research in 
Organizations and Management: An International 
Journal, 5(1), 28–46. https://doi.org/10.1108/174656410 
11042017

Pluumo. (2023). Sustainability. Retrieved March 2023 
from https://www.pluumo.com/impact

Pokorna, K., Weaver, M., Chipulu, M. (2024). Circularity 
as a systems concept. OR66: UK Operational Research 
Annual Conference. 10–12. September 2024. University 
of Bangor.

Rajagopalan, R., & Midgley, G. (2015). Knowing differ
ently in systemic intervention. Systems Research and 
Behavioral Science, 32(5), 546–561. https://doi.org/10. 
1002/sres.2352

ReFED. (2016)., A roadmap to reduce food waste by 20 per
cent. Rethink Food Waste by Economics and Data. 
Rethink Food Waste. Retrieved February 2024 from 
http://www.refed.com/downloads/ReFED_Report_2016.pdf

Reisch, L. A., Sunstein, C. R., Andor, M. A., Doebbe, 
F. C., Meier, J., & Haddaway, N. R. (2021). Mitigating 
climate change via food consumption and food waste: 
A systematic map of behavioural interventions. Journal 
of Cleaner Production, 279, 123717. https://doi.org/10. 
1016/j.jclepro.2020.123717

Reynolds, M. (2024). Systems thinking principles for mak
ing change. Systems, 12(10), 437. https://doi.org/10. 
3390/systems12100437

Robinson, S. (2022). A systems-thinking perspective for 
the circular economy. In Circular economy and sustain
ability (pp. 35–52). Elsevier.

Romm, N. R. (2024). An indigenous relational approach 
to systemic thinking and being: Focus on participatory 

onto-epistemology. Systemic Practice and Action 
Research, 1–32.

Smith, A. J., & Midgley, G. (2025). Accommodation and 
critique: A necessary tension. Systems Research and 
Behavioral Science, 42(1), 23–50. https://doi.org/10. 
1002/sres.3096

Srisowmeya, G., Chakravarthy, M., & Nandhini Devi, G. 
(2020). Critical considerations in two-stage anaerobic 
digestion of food waste – A review. Renewable and 
Sustainable Energy Reviews, 119, 109587. https://doi. 
org/10.1016/j.rser.2019.109587

Steffen, W., Richardson, K., Rockstr€om, J., Cornell, S. E., 
Fetzer, I., Bennett, E. M., Biggs, R., Carpenter, S. R., de 
Vries, W., de Wit, C. A., Folke, C., Gerten, D., Heinke, 
J., Mace, G. M., Persson, L. M., Ramanathan, V., 
Reyers, B., & S€orlin, S. (2015). Planetary boundaries: 
Guiding human development on a changing planet. 
Science (New York, N.Y.), 347(6223), 1259855. https:// 
doi.org/10.1126/science.1259855

Teigiserova, D. A., Hamelin, L., & Thomsen, M. (2020). 
Towards transparent valorisation of food surplus, waste 
and loss: Clarifying definitions, food waste hierarchy, 
and role in the circular economy. The Science of the 
Total Environment, 706, 136033. https://doi.org/10. 
1016/j.scitotenv.2019.136033

Thaler, R. H., & Sunstein, C. R. (2022). Nudge: Improving 
decisions about health, wealth, and happiness (final ed.). 
Penguin Books.

Toast Brewing. (2023). Sustainability, Retrieved March 
from https://www.toastbrewing.com/sustainability

Ulrich, W. (1984). Critical heuristics of social planning: A 
new approach to practical philosophy. Haupt.

Waste and Resources Action Programme (WRAP). 
(2021). Food Surplus and Waste in the UK – Key Facts. 
Retrieved March, 2023 from https://wrap.org.uk/sites/ 
default/files/2021-10/food-%20surplus-and-%20waste- 
in-the-%20uk-key-facts-oct-21.pdf

Waste and Resources Action Programme (WRAP). 
(2014). Household food and waste drink: A people 
focus. Retrieved January, 2023 from https://wrap.org. 
uk/sites/default/files/2021-02/WRAP-Household-food- 
and-drink-waste-A-people-focus-Report_0.pdf

Weaver, M., Fonseca, A. P., Tan, H., & Pokorna, K. 
(2025). Systems thinking for sustainability: Shifting to a 
higher level of systems consciousness. Journal of the 
Operational Research Society, 1–14. Forthcoming. 
https://doi.org/10.1080/01605682.2025.2486698

Wilkie, A. C., Graunke, R. E., & Cornejo, C. (2015). Food 
waste auditing at three Florida schools. Sustainability, 
7(2), 1370–1387. https://doi.org/10.3390/su7021370

Yan, N., & Chen, X. (2015). Sustainability: Don’t waste 
seafood waste. Nature, 524(7564), 155–157. https://doi. 
org/10.1038/524155a

Zero Waste Europe. (2019). Food systems: A recipe for 
food waste prevention: Policy briefing. Retrieved 
March, 2023 from https://zerowasteeurope.eu/wp- 
content/uploads/2019/11/zero_waste_europe_policy_ 
briefing_food_systems_en.pdf

Zhu, Z. (2011). After paradigm: Why mixing- 
methodology theorising fails and how to make it work 
again. Journal of the Operational Research Society, 
62(4), 784–798. https://doi.org/10.1057/jors.2010.31

20 J.-R. CÓRDOBA-PACHÓN ET AL.

https://www.sustainabilityexchange.ac.uk/files/sita_uk_report_-_liftingthe_lid.pdf
https://www.sustainabilityexchange.ac.uk/files/sita_uk_report_-_liftingthe_lid.pdf
https://www.sustainabilityexchange.ac.uk/files/sita_uk_report_-_liftingthe_lid.pdf
https://doi.org/10.1057/palgrave.jors.2602065
https://doi.org/10.1080/01605682.2019.1630331
https://doi.org/10.1057/jors.2010.110
https://doi.org/10.1080/01605682.2023.2253852
https://doi.org/10.1080/01605682.2023.2253852
https://doi.org/10.1016/j.jenvman.2023.119458
https://doi.org/10.1016/j.jenvman.2023.119458
https://doi.org/10.1108/17465641011042017
https://doi.org/10.1108/17465641011042017
https://www.pluumo.com/impact
https://doi.org/10.1002/sres.2352
https://doi.org/10.1002/sres.2352
http://www.refed.com/downloads/ReFED_Report_2016.pdf
https://doi.org/10.1016/j.jclepro.2020.123717
https://doi.org/10.1016/j.jclepro.2020.123717
https://doi.org/10.3390/systems12100437
https://doi.org/10.3390/systems12100437
https://doi.org/10.1002/sres.3096
https://doi.org/10.1002/sres.3096
https://doi.org/10.1016/j.rser.2019.109587
https://doi.org/10.1016/j.rser.2019.109587
https://doi.org/10.1126/science.1259855
https://doi.org/10.1126/science.1259855
https://doi.org/10.1016/j.scitotenv.2019.136033
https://doi.org/10.1016/j.scitotenv.2019.136033
https://www.toastbrewing.com/sustainability
https://wrap.org.uk/sites/default/files/2021-10/food-%20surplus-and-%20waste-in-the-%20uk-key-facts-oct-21.pdf
https://wrap.org.uk/sites/default/files/2021-10/food-%20surplus-and-%20waste-in-the-%20uk-key-facts-oct-21.pdf
https://wrap.org.uk/sites/default/files/2021-10/food-%20surplus-and-%20waste-in-the-%20uk-key-facts-oct-21.pdf
https://wrap.org.uk/sites/default/files/2021-02/WRAP-Household-food-and-drink-waste-A-people-focus-Report_0.pdf
https://wrap.org.uk/sites/default/files/2021-02/WRAP-Household-food-and-drink-waste-A-people-focus-Report_0.pdf
https://wrap.org.uk/sites/default/files/2021-02/WRAP-Household-food-and-drink-waste-A-people-focus-Report_0.pdf
https://doi.org/10.1080/01605682.2025.2486698
https://doi.org/10.3390/su7021370
https://doi.org/10.1038/524155a
https://doi.org/10.1038/524155a
https://zerowasteeurope.eu/wp-content/uploads/2019/11/zero_waste_europe_policy_briefing_food_systems_en.pdf
https://zerowasteeurope.eu/wp-content/uploads/2019/11/zero_waste_europe_policy_briefing_food_systems_en.pdf
https://zerowasteeurope.eu/wp-content/uploads/2019/11/zero_waste_europe_policy_briefing_food_systems_en.pdf
https://doi.org/10.1057/jors.2010.31

	A critical systems thinking methodology to explore circularity of food waste in a university campus
	Abstract
	Introduction
	Literature review
	Outline placeholder
	Food resource management in university campuses

	The circular economy (CE)
	Circularity as a systems thinking concept

	Critical systems thinking to explore circularity in food waste management
	Early CST developments
	Recent CST developments
	A critical systems thinking methodology applied to food waste prevention on a university campus

	The “somebody’s food” project in a university campus
	Background
	Appreciating
	Conversations
	Food audits
	Food diaries-student experiences (2022–2023)

	Accommodating
	Conversations
	Rich picture
	A “Relationships Diagram”

	Designing
	Vision
	Workshop and further meetings


	Reflections
	General reflections
	Reflections from further meetings
	Reflections about critiquing and accommodating stakeholders’ interests

	Conclusions, limitations and further research
	Acknowledgements
	Author contributions
	Disclosure statement
	References


