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Abstract 

Responding to the identified need for developing a long-term engagement strategy with industry, this 

report evaluates the results of a co-created pilot project between a large-scale industry partner and 

its local ECIU member institution. The ‘Sustainable Kitchens’ project has been jointly implemented 

within the industry and university’s commercial kitchens. Here the initial 12-month results and 

recommendations are provided and the opportunities for direct continuation and the further 

expansion of activities at the network-level are assessed. 
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1 Introduction  

As set out in ECIU University’s Vision 2030, the ECIU alliance has developed ambitious long-term 

objectives to build a fully-fledged European University and is collectively striving to create a ‘European-

wide ecosystem based upon open and inclusive collaboration connecting societal stakeholders, 

researchers and learners to provide answers to future societal challenges’1. During the pilot phase 

(Erasmus+ 2019-2022), ECIU University is taking the initial steps to deepening cooperation and building 

upon the relationships already established with its regional partners. This is being achieved by 

developing the concept of local partnership arenas and transnational innovation hubs (co-creative 

physical/virtual environments for the engagement of relevant stakeholders, the definition and revision 

of challenges), and by supporting the co-creation of research projects or initiatives to address real 

issues faced by society.  

As previously addressed within Work Package (WP) 2 Activity 2.1, a clear need for a strategic approach 

to long-term industry engagement was identified in the context of challenge-based research (CBR). An 

ECIU ‘menu’ of collaborative activities was developed as a gateway for industry partners to explore 

opportunities for engagement with the alliance, based on their needs and mutual interests relating 

specifically to topics aligned with Sustainable Development Goal 11 (SDG 11). To pilot this approach, a 

co-created research project, titled ‘Sustainable Kitchens’, was initiated with a large-scale industry 

partner to address a sustainability challenge assessing the environmental impacts of on-site 

commercial kitchens and devising a plan for appropriate interventions. The pilot project also involved 

two Irish start-ups ‘Positive Carbon’ and ‘2GoCup’, closely integrating challenge-based innovation with 

challenge-based research from the outset. 

2 Objective 

The objective of this deliverable is to evaluate the experience of kick-starting a strategy towards long-

term engagement with an ECIU industry partner following a 12-month pilot period. A description of 

the co-creation process, project aims and methodology was previously outlined in D2.1 O3. Please 

note the previous deliverable A2.1 O3 should be read in advance to provide the needed context for 

the results reported in this document. This report evaluates a) the Sustainable Kitchens project 

technical results to date and opportunities from wider implementation, and b) the general approach 

and ECIU model for developing sustainable engagements and local ecosystems around a topic of 

interest, incorporating recommendations and lessons learned from the pilot project. In this regard, the 

framework under which collaboration can be expanded to encompass interaction with the ECIU 

network as a whole and with other external partners will be considered. 

 

3 Sustainable Kitchens project: 12-month results 

The foundation of the ‘Sustainable Kitchens’ project involved establishing a clear picture of a 

commercial kitchen’s carbon footprint within the ‘Food Waste-Energy-Water-Emissions (FEWE) nexus’, 

responding to an identified sustainability challenge faced by the industry partner but similarly 

applicable to operations in DCU. In order to achieve this, the key high-impact activities of both kitchens 

were assessed using their respective units of measurement, as detailed in deliverable A2.1 O3. The 

 
1 https://www.eciu.org/news/eciu-university-2030-connects-u-for-life 
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measurements of the various kitchen activities were then converted to a carbon dioxide equivalent 

(CO2e), an environmental impact indicator, so that these activities could be compared directly with 

each other with regards to the magnitude of their environmental impact. In this regard, CO2e was used 

as a ‘common currency’ in the measurement of the carbon footprint of the key high-impact activities 

throughout this project. 

Using the FEWE nexus as the scope of the methodological approach, this project specifically focuses 

on; energy consumed, procurement related emissions (food & misc.), water usage, and food waste. In 

assessing these areas, an environmental audit was conducted within the two participating commercial 

kitchens at the industry partner site and at DCU campus.  These audits provided the baseline data to 

identify the common and distinct contributors to each kitchen’s carbon footprint and from which the 

impact of selected interventions could be measured. 

3.1 Kitchen Carbon Footprints 

The results of the environmental audit of each of the two participating kitchens indicated that the 

procurement of food was the biggest contributor to the kitchens’ carbon footprints. However, as both 

kitchens are situated in large buildings that are occupied by other functions of their respective 

institutions, isolating a measurement of electricity consumption to just within the kitchens posed 

difficulty. 

As can be seen in Fig. 1 and Fig. 2, the contribution of food procurement to each of the kitchens’ 

carbon footprints is in excess of 98%.  It must be noted that the only two contributors measured 

within the industry kitchen were ‘food procurement’ and ‘food waste’. The assessment of water and 

gas usage within this kitchen was deemed not possible by the industry partner personnel. 

 

Figure 1. DCU Restaurant Carbon Footprint overview (food waste contributes to 0.02% of the total carbon footprint) 
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Figure 2. Industry Canteen Carbon Footprint overview  

The ‘food waste’ that was measured in both kitchens, was the food waste which was disposed of in 

the compost bins.  Any food waste that was disposed of in the other waste streams (i.e. in general 

waste or contamination in recycling bins in the canteens) was not accounted for. The Environmental 

Protection Agency (EPA) (2018) municipal waste characterisation study found that the general waste 

and recyclable waste streams of commercial businesses in Ireland are contaminated by organic waste 

making up approximately 33% and 10% of their volumes respectively. Using this information, it is 

reasonable to consider that there was a considerable amount of unaccounted food waste as a result 

of being discarded in the incorrect waste streams. 

 

3.2 Food Waste Analysis 

The food waste analysis of both kitchens was aided by food waste sensors that were installed by Irish 

Small-to-medium enterprise (SME) ‘Positive Carbon’2. The Positive Carbon sensors (Fig. 3) allowed for 

real-time data collection of all food waste that was discarded in the kitchen (i.e. food waste occurring 

pre-sale). The sensors are capable of determining what type of food is discarded and the weight of 

each discardment. This data is stored and accessible through an interface which was used during this 

project as a tool to identify the volume of pre-sale food waste occurring in each kitchen. 

 
2 https://www.positivecarbon.org/ 
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Figure 3. Positive carbon food sensor installed in waste bins in DCU and industry kitchens 

The monthly weights, in tonnes, of each compost bin lift (which are recorded by the respective waste-

collection contractor of each kitchen) were used as the total monthly food waste volumes of each 

kitchen. By subtracting the pre-sale food weight from the total food waste gave a rough estimate of 

the post-sale waste. This formula can be seen in Fig. 4. 

 

 

Figure 4. Formula used to identify point of food waste 

Using this methodology, the food waste produced by both the DCU and industry partner kitchens 

were assessed. The results of these assessments can be seen in Fig. 5 and Fig. 6 respectively. 
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Figure 5. DCU Monthly-Average Food Waste  

 

Figure 6. Industry kitchen Monthly-Average Food Waste  

 

As can be seen by comparing Fig. 5 and Fig. 6 there is huge discrepancy between the source of food 

waste in the DCU and industry partner kitchens. The majority of food waste in the DCU restaurant 

occurs ‘pre-sale’, while the majority of food waste in the industry partner canteen occurs ‘post-sale’. 
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One anecdotal explanation for DCU having such a small proportion of post-sale food waste was given 

by members of the kitchen staff. After the onset of the COVID-19 pandemic, in the interest of public 

health, the DCU restaurant ceased using plates to serve food to customers and began to use 

compostable single-use containers. These containers were not capable of carrying as much food as the 

plates used previously, as a result customer servings decreased in size. While this explanation is just 

anecdotal, the smaller serving size is verifiable and it would lead to there being a higher probability 

that a customer would finish the entirety of their meal and therefore not have any food waste to 

discard. Additionally, the food being served in such a container allowed for customers to more easily 

take any leftover food with them upon finishing their meal, which would therefore result in the food 

not being discarded in the restaurant’s compost bins. This indicates that reduction of serving size and 

portion control in a commercial restaurant setting could reduce the levels of food waste. 

 

In comparing Table 1 and Table 2, it is observed that the volume of food waste typically produced by 

the industry partner kitchen each month is approximately three times the volume produced by the 

DCU kitchen. This may be attributed to the industry canteen serving more customers daily than the 

DCU restaurant, however cover numbers were not available to evaluate. The number of covers per day 

would give greater insight into the prevalence of food waste in each kitchen, as the amount of food 

waste produced per customer is the benchmark used by the EPA (2021) for the National Food Waste 

Prevention Roadmap. 

 

Table 1. Monthly Compost Bin- Lift Weights (in tonnes) for the DCU Kitchen 

January February March April May June July 

0.765 0.71 0.898 0.67 1.238 1.391 2.51 

 

Table 2. Monthly Compost Bin- Lift Weights (in tonnes) for the industry Kitchen 

November December January February March April May June July 

3.422 2.201 2.988 3.102 2.522 2.459 3.14 2.79 2.61 

 

 

3.3 Food Procurement 

The carbon footprint associated with food procurement was calculated using the information 

contained on the order sheets which list all food items purchased. Using this information, the Poore & 

Nemecek (2018) (1) conversion factor data was applied to calculate the environmental impact of each 

food item's production. These conversion rates, when applied, give a value (in kgCO2e) to indicate the 

level of the resulting environmental impact from the production of each food item.   

The Poore & Nemecek (2018) conversion factor values for the various food types can be seen in 

Appendix I. It must be noted that these values are for foods sourced within the European supply chain, 

for foods with a country of origin (COO) outside of Europe, a different set of conversion factors were 

applied. 
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In the case of the industry partner’s ‘food procurement carbon footprint’, food items were grouped 

within their food groups to give an overview of what proportion of the total ‘foodprint’ each food 

group was responsible for. This can be seen in Table 3 and Fig. 7 below. A similar breakdown of the 

DCU food procurement is in progress. 

 

Table 3. Carbon footprint per food group in industry canteen 

Food Group KgCo2e % of Total 

Dairy 2567.72 10.04 

Meat-White-Raw 1665.61 6.51 

Meat-White-Cooked 988.59 3.87 

Meat-Red-Raw 7195.29 28.14 

Meat-Red-Cooked 2137.58 8.36 

Fish 1024.86 4.01 

Eggs 864.40 3.38 

Fruit./Veg- Prep 516.99 2.02 

Fruit./Veg- Raw 335.81 1.31 

Condiments 570.36 2.23 

Beans/Pulses/Seeds/Nuts 103.58 0.41 

Baked Goods 1362.57 5.33 

Rice/Cereal/Pasta 1231.64 4.82 

Bread 1030.88 4.03 

Confectionary 1417.35 5.54 

Coffee 1708.94 6.68 

Other 848.88 3.32 

Total 25571.06 100.00 
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Figure 7. Industry partner’s Food Procurement-related Emissions by Food Type  

As expected ‘red meat’ was responsible for the biggest proportion of the procurement footprint with 

a total 36.5% of the total food footprint (raw + cooked). The next biggest contributors were ‘white 

meat’ with 10.4% and ‘dairy’ with 10%. ‘Coffee’ accounted for 6.7%, somewhat surprisingly accounting 

for a greater proportion than ‘eggs’ at 3.4%. 

While the methodology employed to obtain the breakdown of the carbon footprint associated with 

food procurement allowed for great insight into this area, it was a very laborious and time-consuming 

endeavour. Therefore, it would be unlikely to be replicated by the ordinary commercial kitchen. A tech 

solution that stores data on all kitchen orders, including the associated CO2e value of each order 

would be plausible and recommended as a tool for commercial kitchens to monitor their food print. 

 

3.4 Introduced Interventions 

Positive Carbon Sensor 

In addition to being an extremely useful tool in the analysis of food waste, the Positive Carbon sensors 

were deemed to be an important intervention to reduce the kitchens’ carbon footprints as they 

allowed the kitchen staff to become cognisant of what types of food were being discarded, by how 

much and when. With this information, it could be determined by what level of excess certain foods 

may have been ordered and therefore future orders could be tailored accordingly. 

However, since the installation of the sensors in both kitchens, there has not been convincing evidence 

that the Positive Carbon-collected data has been used by staff to tailor future orders to reduce 

potential food waste. This may be due a lack of managerial follow-up and the inability to spend time 

inspecting the data as a result of the kitchens being a high-paced, high-intensity working environment. 

Alternatively, or additionally, the data may not be being used and considered as a tool for food waste-

reduction due to a lack of “buy-in” by the kitchen staff on its potential. It is recommended that’ Positive 
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Carbon waste sensor’ workshops be undertaken with kitchen staff in order for them to better 

understand the tool’s capabilities and how to best make use of the data that it collects. 

The food waste summaries of each kitchen are shown in Fig. 8 and Fig. 9, for the industry partner and 

DCU, respectively. A reduction in food waste was observed in both kitchens after 4 - 8 weeks of 

installation of the sensors. However, after a period of reduction, food waste began to increase. This 

may be due to natural variation rather than any initial behaviour change due to the sensors. Longer-

term monitoring is required to better understand the types of fluctuations observed during this pilot 

period, which may also be affected by a continued return to working on-site by staff in the industry 

partner and DCU following the easing of pandemic restrictions and remote working policies.  

 

Figure 8. Industry food waste summary in kg since Positive Carbon installation (23 March, 2022) 

 



The ECIU University 

  

A2.1, O4: Evaluation of pilot experience: ECIU Industry engagement strategy 
15 

 

 

Figure 9. DCU food waste summary in kg since Positive Carbon installation (23 February, 2022) 

 

It must be noted that the DCU kitchen’s operations are not as calendar-consistent as the industry 

partner kitchen. As DCU is a university operating around an academic calendar, the student populous 

on campus fluctuates accordingly, which in turn impacts the volume of customers frequenting the 

restaurant. Furthermore, during the summer months, foreign students are accommodated on the 

campus, and this summer Ukrainian refugees were also temporarily housed at DCU. According to 

kitchen staff, this resulted in a summer period that was busier than the academic year. However, 

without the cover numbers this information is anecdotal. Though unsubstantiated, this increase in 

volume of customers may reflect the increase on food waste observed during the summer months in 

DCU. 

 

Elimination of Single-use Coffee Cups 

While the environmental impact associated with the food procurement of the industry partner and 

DCU kitchens was assessed and calculated, the kitchens’ procurement, as a whole, is pertinent to the 

Sustainable Kitchens project. However, as the procured items of commercial kitchens are 

predominantly food, and it is more difficult to assign a CO2e value to non-food items, food 

procurement became the main focus of this area of the research. Nonetheless, there is a carbon 

footprint associated with all the items procured by a commercial kitchen and one such item, that is 

frequently bought in great quantities, is the disposable coffee cup.  
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By way of the foodservice industry, more than 500,000 single-use coffee cups are used, and disposed 

of, a day in Ireland3. This statistic alone, identifies an aspect of commercial kitchens that is in need of 

a solution. The procurement, and disposal of, such vast quantities of a single-use item not only 

contributes to a kitchen’s carbon footprint, but is also inconsistent with the circular economy model 

that is being adopted in EU states with the aim of achieving carbon neutrality. In this regard, identifying 

an appropriate alternative to using single-use cups was considered as having potential as an effective 

intervention for the Sustainable Kitchens project.   

A suitable intervention was identified and as a result, both the industry partner and DCU have 

committed to remove single-use coffee cups from their canteen/restaurant services. This will be 

achieved through the implementation of a ‘deposit & return’ scheme facilitated through Irish SME 

‘2GoCup’4. This involves reusable cups being the default when serving customers hot drinks. If a 

customer does not have their own reusable cup, a 2GoCup will be used to serve the hot drink - this will 

require a €1 deposit for the cup which will be refunded upon the return of the cup.  

This scheme will prompt a reuse culture amongst the customers of the canteen services, while also 

removing the disposable cups from the waste streams. Furthermore, the procurement of single-use 

cups by the kitchens will cease. With the reusable cups having a lifespan of approximately 1200 uses, 

the carbon footprint associated with each hot drink served will be reduced. In this regard, this 

intervention will reduce the carbon footprint of each kitchen by reducing waste and also reducing 

procurement-related emissions. There are also financial savings to be made by the kitchens through 

the implementation of this scheme - this lends itself to this intervention having great potential to be 

replicated by other ECIU partners, as carbon and cost savings make for a more rewarding incentive. 

While both DCU and the industry partner have ordered and received the reusable 2GoCups, neither 

institution has launched the ‘deposit & return’ scheme.  The initiative is expected to commence in the 

coming months. In order to quantify the reduction this scheme will have on their carbon footprints, 

each kitchen must disclose the number of coffee sales per week/month. This information has not been 

shared to date. This barrier to accessing required information has been a recurring challenge 

throughout this project.  

If the Sustainable Kitchens project is to be continued, a complete life cycle analysis (LCA) of the 

reusable cups will be carried out to quantify the carbon savings associated with making the switch to 

a ‘deposit & return’ scheme. This LCA will also include the environmental impact of the kitchen washing 

the reusable cups in industrial dishwashers, which add to the energy consumption and water usage of 

the kitchen. 

4 Project dissemination 

- Environ Conference 

 
The results of the Sustainable Kitchens project to date were presented at Environ 2022 - the 32nd Irish 

Environmental Researchers Colloquium. This conference was a collaboration between the 

Environmental Sciences Association of Ireland (ESAI) and Ulster University, it was hosted from 20th to 

22nd June 2022 in Belfast. The theme of Environ 2022 was “Unlocking Sustainability” centring around 

the values of the UN Sustainable Development Goals and as such the Sustainable Kitchens project was 

 
3 https://www.mywaste.ie/news/22-000-coffee-cups-disposed-of-in-ireland-every-hour/ 
4 https://www.2gocup.ie/ 
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deemed, after responding to a call for abstracts, to be a relevant and befitting research project to this 

forum for environmental researchers. 

 

A poster, detailing the premise and findings of the Sustainable Kitchens project, was displayed in the 

conference during the two-day event. Additionally, a presentation of the project’s results was   

conducted. Both the poster and presentation were very well received by the attendees and garnered 

much attention.  

 

- Engagement with government and other stakeholders 

Upon hearing of the Sustainable Kitchens project, Ossian Smyth, Minister of State at the Department 

of the Environment, Climate and Communications, requested to visit DCU to learn more about the 

research. A Ministerial visit was organised and on 11th of August 2022, DCU welcomed the Minister 

and his team to the University where a presentation on the project, followed by a Q&A session, were 

conducted. 

Minister Smyth expressed great interest in the project material that had been presented to him and 

he divulged that he was interested in exploring the possibility of scaling up some of the project’s carbon 

footprint auditing methods, and the devised interventions, to the Oireachtas canteen facilities. The 

Minister expressed that he would like to keep updated on the progress of the project and stated that 

he would pay another visit to DCU towards the end of 2022 in order to do so. 

Following the Minister’s visit to DCU, his office made contact with a Sustainable Kitchens project 

researcher and extended an invitation to accompany the Minister on a visit to Google HQ, Dublin, in 

order to take a tour of their kitchen facilities. The purpose of this invitation was so that the Minister 

could discuss the sustainability strategies employed in the kitchen facilities of Google with the 

Sustainable Kitchens researcher. Again, the Minister expressed his intent to maintain an open dialogue 

with the Sustainable Kitchens research team with an interest in reshaping the Oireachtas canteen in 

order to reduce its carbon footprint. 

5 Project summary and recommendations to date 

The environmental audit of both kitchens thus far has highlighted the magnitude of procurement-

related emissions. As ‘Scope 3’ emissions5, procurement-related emissions are often overlooked when 

attempts are made to reduce an entity’s carbon footprint. However, when dealing with food, these 

Scope 3 emissions have a higher probability of becoming “wasted emissions” as food is perishable and 

such great volumes of it end up in waste streams.  

The environmental audits of both kitchens is currently incomplete, as some information was either not 

made available, or not possible to collect in the first 12 months. Since the commencement of the 

project, different strategies to monitor electricity consumption (made possible through tech solutions) 

have come to light. It would be recommended to employ one of these monitoring systems in going 

forward with the Sustainable Kitchens project.  

Red meat was found to be the biggest contributor to foodprint. This was not surprising as red meat 

has the highest conversion factor value of all the food types. With more than a third of the industry 

partner’s food procurement emissions stemming from the purchase of red meat, it would be 

recommended to reduce the volume of red meat served by the kitchen. ‘Fruit & veg’ contributed the 

 
5 https://ghgprotocol.org/sites/default/files/standards_supporting/FAQ.pdf 
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least to the kitchens foodprint as a result of the associated conversion factors being so low. 

Substituting some red meat dishes with vegetarian or vegetable-heavy meals would make a 

considerable reduction to the kitchens food procurement-related emissions. 

In order to give a more conclusive overview of the food waste pertaining to both kitchens, a waste 

analysis of the segregated bins available to customers would need to be undertaken. The magnitude 

of misuse of the segregation system by customers would proportionally distort the food waste analysis. 

Therefore, to concisely understand the food waste production of each kitchen, this misuse must be 

measured. If this research were to be continued, such analysis would be conducted.  

While the ‘deposit & return’ coffee cup initiative will eliminate the disposable cups from the waste 

streams and introduce a culture of reuse amongst the customers, as well bring financial savings to the 

kitchens, the exact impact in reducing the kitchens’ carbon footprint would have to be determined by 

conducting an LCA on the reusable cups. This would be recommended in any future research 

associated with this project.  

The waste analysis aspect of this research was a strong point of this research. Aided by the innovative 

food waste sensors in the kitchens - it was determined at what point of the service that food was most 

often being wasted. This area of the research could be further developed and more precise if waste 

analysis was carried out on the general and recyclable bins in both facilities to determine the level of 

misuse with regards to waste separation. While it was determined that the food waste disposed of in 

the compost waste streams has a relatively low environmental impact with regards to the kitchens’ 

overall carbon footprint, the extent of the environmental impact associated with food procurement 

highlights that the real associated ‘waste’ in relation to food waste lies with the emissions related to 

the foods production. These emissions, when food is wasted, are wasted emissions, therefore they can 

be seen as avoidable emissions which again highlights the importance of reducing food waste. 

It is clear that there is strong rationale for the continuation of the Sustainable Kitchens project in order 

to follow up on initial results and interventions and ensure recommendations and changes are 

embedded in order for the potential impact to be realised in these commercial kitchens. A review of 

the pilot is currently underway with the industry partner and a proposed work programme for 

2022/2023 has been developed.  

In exploring the opportunities for continued engagement at present, a significant consideration and 

potential limitation however is the need for available funding to support research activity. As noted in 

A2.1 O3 this pilot project was funded primarily through DCU research staff costs supported by ECIU 

WP2 budget, in-kind staff contributions by the industry partner and equipment costs covered 

independently by each party. It is recommended that a clear financial model and responsibilities are 

agreed at the outset. Such a requirement will need to be addressed when further developing the 

industry engagement strategy within ECIU University, for example direct industry support or the co-

creation of applications for suitable external funding calls. It should be noted that the open-ended 

nature of the engagement allows for broad development of activities including education and there 

is excellent scope for the uptake of outcomes in a variety of contexts and continued adaption on the 

project based on industry needs. 

6 Beyond bilaterals: Adopting a network-level approach  

Industry partners in general will want a specific issue addressed and working with an individual 

university that has the necessary expertise to undertake this task is often all that they require. To date, 

the Sustainable Kitchens project has operated primarily as a bilateral collaboration between DCU and 
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a large-scale industry partner in its region, but has been successful in integrating other local SMEs and 

start-ups and continues to generate significant interest from other external stakeholders which may 

initiate the development of a local ecosystem around food waste. However, a challenge still remains 

in expanding such engagement across the wider ECIU network for mutual benefit. 

Particularly in the context of shared sustainability issues, there is significant opportunity for the 

solution to a particular challenge to be scaled or adapted across different European regions to 

successfully address a more widespread matter. In this pilot case, for example, other member 

institutions carrying out similar food waste initiatives have recently been identified. This pilot may 

therefore be broadened to ECIU-level by developing methods for sharing learnings and best practice 

between similar local projects across the network, or by incorporating these members as direct 

collaborators, developing smart ecosystems in line with ECIU University’s Challenge-based Research 

Strategy6. 

It should be recognised that moving towards such a model will require time to build trust and 

understanding of this added transnational value offered by the alliance, maximising the impact of 

otherwise independent initiatives. The need for continued flexibility will also be essential to ensure a 

variety of pathways are available to link other ECIU partners into the process, especially during this 

early stage of ECIU University’s development.  

A model for this type of sustainable collaboration is illustrated in Fig. 10, which provides room for 

network-level engagement with industry from the outset or for more organic and flexible integration 

of other partners arising from an initial bilateral arrangement. Additional ECIU member institutions 

may become involved at any one or more points depending on the nature of the interaction. As part 

of a continuous co-creative process, a needs reassessment should be carried out following the 

implementation of an activity to determine what follow-on and/or spin-off opportunities exist across 

challenge-based research, innovation and education. In the case of the Sustainable Kitchens pilot, this 

reassessment is currently underway, and both the expansion of the original research project to include 

other ECIU partners and external stakeholders and the option to develop a Student Challenge based 

on project results are currently being explored.  

  

 
6 https://www.eciu.org/news/the-future-of-research-is-challenge-based 
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Figure 10. Model for long-term ECIU engagement with industry partners 

 

It should be noted that any specific member institution may enter or exit the activity cycle as 

appropriate across different stages of the process, with engagement framed at the network-level 

rather than a dependency on any individual partner. Based on the pilot experience, it would be useful 

to embed this model from the outset to conceptualise the ongoing flexibility and development which 

is unique from a traditional research collaboration. That being said, while the ECIU University brand 

continues to be established there will most likely be a need for the ECIU member institution in the 

local region to act as the key entry point for supporting and connecting the industry partner throughout 

the engagement. In addition to the central positions recently established to coordinate these activities 

across the network, it is therefore critical that specific roles and processes at the institutional level 

need to be defined and agreed to ensure effective implementation.  

Supporting the industry engagement model 

This type of lean iterative approach for ongoing engagement will need to be adopted and clearly visible 

to both member institutions and industry stakeholders alike to successfully engage in these types of 

sustainable partnerships which are intended to continue and to grow beyond the completion of an 

initial project, task or activity. This could be supported by, for example: 

● Integrating CBR more deeply within ECIU Local Partnership Arenas and Innovation Hubs 

● A dedicated ECIU webpage cataloguing the industry engagement projects undertaken, the 

sustainability challenges addressed, the proposed solutions, the follow-on opportunities and 

the identified unresolved issues requiring further consideration which would be a good show 

case for activity across the network and allow for ‘hop on’ opportunities and community 

building around specific challenges.  
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● Events such as an ECIU Workshop series on addressing sustainability challenges with external 

stakeholders could be initiated to support networking and idea development. 

● Developing an industry engagement ‘toolkit’ for member institutions including the ‘ECIU 

Activity Menu’ provided in Deliverable 2.1 O3, to support their role in building external 

partnerships, identifying expertise to support the engagement, and leveraging the outcomes 

across CBR, CBI and CBL to maximise impact. 

The above processes and tools would have been of benefit to this pilot to allow for better branching 

out across the ECIU network and better defining the parameters and opportunities of the engagement. 

 Potential barriers also require careful consideration when collaborating with industry partners 

including intellectual property rights and handling of sensitive information, funding support for certain 

activities, allocation of responsibilities, equality in decision-making, etc. Some such obstacles were 

addressed in the Sustainable Kitchens project with a focus on sustainability challenges outside of 

industry’s core business. However, the development of guidance and ‘rules of engagement’ would be 

of value and could be included as part of the toolkit mentioned above. This will also ensure that these 

types of network-level engagements align with the objectives, vision and mission of ECIU University, 

for example incorporating a quadruple helix approach and a commitment to Open Science, as these 

concepts must provide the overriding context for all Peer, Student, Citizen, Industrial and Societal 

engagements across ECIU. 

7 Conclusion 

The ‘Sustainable Kitchens’ 12-month pilot has tested a flexible approach to industry engagement with 

ECIU University, defined by co-creation and the opportunity to shift or expand activities to meet the 

needs of partners and the ECIU community. While it is not possible to demonstrate the long-term 

sustainability of this type of engagement over an initial 12-month period, the role of local start-ups in 

the pilot project and the possibility of developing a student educational challenge going forward 

effectively demonstrates the potential for convergence between challenge-based research, innovation 

and education within a collaboration, and highlights the opportunities for ongoing and deeper 

cooperation beyond single projects or activities with defined end-points. 

This pilot offers a single case study in initiating and developing open-ended collaboration with an 

industry partner, and is an important example for understanding how this type of engagement 

manifests in reality. In this instance, the collaboration arises from an initial bilateral engagement that 

supports the development of a local ecosystem around a topic of mutual interest. The pilot project has 

successfully generated relevant and practical insights and results to address a sustainability challenge 

which has real potential for uptake and scaling. The overall experience also provides general 

recommendations and learnings to improve ECIU’s approach for the benefit of both member 

institutions and external partners when considering the wider roll-out of this type of engagement 

strategy across the ECIU alliance.  

This pilot experience can therefore directly inform the development of concrete and standardised ECIU 

processes for engaging with external stakeholders which is applicable across a wide range of challenge-

based activities. 
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Appendix I 

Table 4. Poore & Nemecek (2018) conversion factors for food 

 Food-related emissions (kgCO2e) 

Source Europe Global North America 

Animal-based foods    

Ruminant meats    

Beef & buffalo meat 37.44 52.05 41.35 

Lamb/mutton & goat meat 39.62 36.30 41.62 

Other meats      

Pork (pig meat) 8.06 8.74 9.83 

Poultry (chicken, turkey) 6.73 5.06 4.40 

Dairy      

Butter 11.42 13.49 11.43 

Cheese 8.84 10.39 8.91 

Ice cream 3.83 4.35 4.02 

Cream 6.87 8.01 6.98 

Milk (cow's milk) 1.82 2.18 2.23 

Yogurt 2.77 3.07 2.98 

Eggs 3.85 3.96 3.66 

Fish and seafood      

Fish (finfish) 4.76 11.38 4.98 

Crustaceans (shrimp/prawns) 19.34 19.60 21.13 

Mollusks 2.22 2.56 2.44 

Animal fats 6.97 6.97 6.97 

      

Plant-based foods  
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Legumes 1.94 1.78 1.60 

Beans and pulses (dried) 0.88 1.65 1.68 

Peas 0.76 0.92 0.70 

Peanuts/groundnuts 1.69 2.45 1.69 

Soybeans/Tofu 2.23 1.75 1.75 

Grains/cereals (except rice) 1.55 1.23 1.48 

Corn (Maize) 0.95 1.10 0.97 

Oats (Oatmeal) 1.15 2.40 2.30 

Wheat/Rye (Bread, pasta, 

baked goods) 1.87 

1.38 1.52 

Rice 4.29 4.33 2.53 

Tree nuts and seeds 2.42 4.00 4.29 

Plant-based meat/dairy 

substitutes  

    

Almond milk 0.7 0.70 0.70 

Oat milk 0.63 0.90 0.99 

Rice milk 0.9 1.18 0.70 

Soy milk 0.58 0.48 0.49 

Fruits 0.41 0.60 0.43 

Apples 0.3 0.41 0.36 

Bananas 0.74 0.84 0.71 

Berries 1.11 1.24 1.65 

Citrus Fruit 0.41 0.52 0.39 

Vegetables 0.67 0.57 0.55 

Cabbages and other 

Brassicas (Broccoli) 0.59 

0.47 0.62 

Tomatoes 1 1.19 0.69 
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Root Vegetables 0.31 0.34 0.31 

Onions and Leeks 0.34 0.40 0.30 

Other vegetables 0.6 0.48 0.50 

Roots and Tubers 0.36 0.40 0.40 

Potatoes 0.36 0.38 0.40 

Cassava and Other Roots 0.36 0.43 0.40 

Sugars and sweeteners 1.53 1.58 1.64 

Vegetable oils 3.74 3.61 3.15 

Soybeans (Oil) 4.47 2.92 3.03 

Palm (Oil) 4.25 4.25 4.25 

Sunflower (Oil) 3.08 3.36 3.02 

Rapeseed/canola (Oil) 3.2 3.48 3.24 

Olives (Oil) 5.51 5.80 5.64 

Alcohol      

Barley (Beer) 0.9 0.88 0.95 

Wine Grapes (Wine) 1.71 1.66 1.38 

Stimulants 13.99 12.14 13.70 

Cocoa 10.46 10.46 10.46 

Coffee 16.7 16.70 16.70 

Stimulants & Spices Misc. 9.37 9.37 9.37 
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