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1. The Food-Water-Energy nexus innovation toolkit 
Welcome to the Food-Water-Energy (FWE) nexus innovation toolkit. This toolkit aims to help assess 

Food-Water-Energy innovations for your enterprise, partnership or Living Lab. The intended partners 

that would together use the toolkit are any organizations that are interested in Food-Water-Energy 

innovations. They can for example be drinking water companies, food producers, electricity producers, 

city planners, FWE nexus researchers and resident platforms. The assessment toolkit can be used on an 

individual basis but is best suited to be used participatory in a group setting with 6-20 participants. This 

manual helps individual users and group facilitators to understand the toolkit, its purposes and ways in 

which it can be used to assist in (participatory) assessment.   

1.1 How this toolkit assists in an assessment 
The tool consists of three modules: 

1. Module 1 'Awareness and Opportunities': aims to get you acquainted with the concept of the 

Food-Water-Energy nexus. This model familiarizes you with general possibilities when thinking 

about Food-Water-Energy as an integrated system, and possible opportunities regarding saving 

resources, converting resources, gaining sustainability benefits or gaining benefits on another 

spatial scale. 

2. Module 2 'System Overview': aims to give you an overview of to what extent resource savings, 

efficient resource conversions, beneficial social, environmental and economic effects as well as 

beyond-local effects may be applicable to your specific system. 

3. Module 3 'Quantitative Assessment': aims to let you compare the current situation with the 

innovation scenario in a quantitative and visual way. 

 

1.2 How to work with the tool 
The tool is available for direct opening within the internet browser on https://glocull.boku.ac.at 

[temporarily http://bramoosterbroek.nl/GLOCULL/index.html]. After starting the tool, this manual can 

be found at the start of its ‘road map’ (top of the page). The tools of Module 2 and Module 3 are 

Microsoft Office-based tools that will be downloaded once you click on them. You will need an Office 

program package such as Microsoft Office to open these files. 

 

https://glocull.boku.ac.at/
http://bramoosterbroek.nl/GLOCULL/index.html
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2. Awareness and opportunities tool  

 

2.1 How this tool assists in an assessment 
The internet-browser-based Awareness raising tool describes multiple multimedia items (for example 

movies, podcasts, and games) relevant for Food-Water-Energy systems. The tool guides the user 

through these multimedia items, as well as through the tools of this toolkit, in a logical order. The tool 

also displays characteristics of the multimedia item, so that the user can make a choice whether this 

item is relevant to consult.  

 

2.2 How to work with the tool 
1. First, make yourself acquainted with the properties attributed to the multimedia items by taking 

a look at the legend at the start of its ‘road map’ (top of the page). 

 
 

2. The Section titled ‘Module 1’ in the tool is structured in sub-sections. For example, if you already 

understand the Food-Water-Energy nexus concept on a basic level, but are mostly interested in 

real-life local applications, you can focus on the multimedia section ‘Real-life Food-Water-

Energy’ case study applications. 
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3. If you hover with your cursor over a multimedia item in the tool roadmap, then the title of the 

multimedia item will be displayed as a rectangular pop-up. Similarly, if the item is about a case 

study, then this pop-up will show the location of the case study.  

 
 

4. When hovering over multimedia items, you will also see the properties of the item (multimedia 

type, resource type, stakeholder type, sustainability aspects and beyond-local aspects) as icons, 

as well as an enlarged snapshot of what the source looks like.  

 
 

5. Clicking on the multimedia item will lead you to its source webpage in a new frame of your 

internet browser. 

 

6. In subsequent sections of the roadmap, Module 2 and Module 3 contain the Powerpoint-based 

and Excel-based tools of this toolkit. (Golden-colored icons imply that the item is developed 

within the toolkit.) 
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Facilitating the use of this tool in a group setting 
This module can be used individually. There is no real need for facilitation during the exploration of this 

module. Participants can explore this module in their own pace, based on their personal interests and 

prior knowledge on the Food-Water-Energy nexus. It is however advisable to organize a plenary 

discussion after all participants have explored module 1. The content of this discussion is free, but 

‘Guiding questions’, questions to guide participatory questions, are suggested in the Box below.  

Guiding questions after your participants have worked with the Awareness and opportunities tool 

can be found in the roadmap of the tool: see the green buttons ( ). They may include (a 
selection of) the following questions: 
 

1. What do you understand is meant by the FWE nexus after taking this module?  
2. What message(s) do you take from the information provided by this tool? 
3. What did you find particularly interesting? 
4. What could be the advantages of a nexus approach in your case? 
5. What could be disadvantages of adopting a nexus approach in your case? 
6. How does adopting a nexus approach change your idea about the boundaries of your 

case? (See the back of this sheet for a graphical explanation of boundaries.) 
 
Note: there are no good and wrong answers to these questions. The idea behind discussing these 
questions is to stimulate joint learning about the nexus and creating a common understanding on 
how to approach cases-studies from a nexus approach. 

 

 

2.3 Toolkit evaluation 
When following the roadmap of the tool, you will come across questions that aim to determine what 

type of tool user you are, as well as how we as tool developers can improve the tool. Though filling the 

fields corresponding to these questions is optional and does not (directly) influence tool use outcomes, 

we welcome you to provide this feedback. Also, answering only partially to these questions, or 

submitting different forms of feedback multiple times, are welcomed by the tool developers. Don’t 

forget to press the ‘send’ button at the bottom of the tool after you are done.  
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3. System overview tool  

 

By using the awareness raising tool of Chapter 2, you may now have become more acquainted with the 

possible opportunities of connecting food, water and energy flows for your enterprise, partnership or 

Living Lab. You may wonder to what extent resource savings, efficient resource conversions, beneficial 

social, environmental and economic effects as well as beyond-local effects may be applicable to your 

specific system. This is when you can consider using our ‘System Overview tool’. 

3.1 How this tool assists in an assessment 

Tool purpose 
This tool aims to support exploration of the specific, regional and local Food-Water-Energy (FWE) system 

in which the innovation project of your enterprise, partnership or Living Lab is embedded. The tool also 

aims to support exploration of a comprehensive set of beyond-local and sustainability impacts (social, 

economic, environmental). The tool is not designed to generate definite answers, but to identify a wider 

spectrum of societal benefits and costs, and perhaps identify opportunities to change flows of a 

production system.  

This tool aims to help users explore a FWE system by: 

1. Guiding users through steps to create a representation of the FWE system in which their 

innovation project is embedded. 

2. Guiding users through steps to identify the beyond-local and sustainability impacts of their 

innovation project. 

3. Aiding users in pinpointing where innovation is possible, and identifying direct and indirect 

beyond-local and sustainability impacts of the innovation. 

4. Facilitating comparison of system overviews, for example: the system with and without the 

innovation (by comparing slides). 
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3.2 How to work with the tool 
This tool is a Microsoft Powerpoint (pptx) file and preferably used within Microsoft Powerpoint. Through 

the browser-based toolkit, an OpenDocument Presentation (odp) file version is also available. However, 

if you have Microsoft Powerpoint installed, we recommend using this program as formatting will be 

better and you can use more functions.  

When you open the tool, you are presented with a number of steps and a short description on slide 2. 

While following these steps, you can consider the following practical tips: 

• At Step 1 to Step 6 of the tool, you are asked to connect boxes with arrows (factors with flows). 

In order to reposition and re-align boxes more freely, connect arrows with boxes by moving 

them over dots and the box edges until they connect (in MS Powerpoint, the dot then becomes 

green). 

 
• At Step 2, consider reserving the lighter shade boxes and arrows for factors and flows beyond 

your enterprise, partnership or Living Lab. 

 
• If arrows overlap in a confusing way (if there is ambiguity regarding intuition which arrow is 

connected to which box), consider using darker shades of arrows to distinguish between these 

overlapping arrows.  
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• To create a better overview, right click on boxes, arrows and other parts of the system and use 

the options ‘Bring to front’ and ‘Send to back’.  

• Try to keep the boxes, arrows and other parts of the system at the same place across Steps 

(slides) in order to more easily be able to compare the slides during diagram construction and 

for result analysis when you are finished. 

When you are done, make use of the slide setup of your result to easily compare the different stages of 

your system by browsing between slides. For example, by comparing Step 1 with Step 2, you get a bird’s 

eye view and comparison of which factors are part of the system but not yet within the scope of your 

innovation project. And when comparing Step 4 with Step 5, you get an overview of which factors and 

connections are added after implementing your innovation, but also of which flows disappear or are 

reduced as a consequence of your innovation. 

Facilitating the use of this tool in a group setting 
Although an individual user can use the tool in Module 2 based on the description above, we highly 

recommend this exercise to be performed in (sub)groups of around 2-5 persons. As an alternative to the 

use of PowerPoint as described above, a facilitator can print the PowerPoint slides before the meeting, 

preferably in large size. Instead of adding arrows, boxes and text digitally, participants can then also add 

these items manually and on paper. In a plenary discussion, subgroups can briefly present the systems 

overview they have developed. Suggested guiding questions for the discussion are listed in the Box 

below: 

 

Guiding questions after your participants have worked with the System overview tool can be 

found in the roadmap of the tool: see the green buttons ( ). They may include (a selection of) 
the following questions: 
 

1. What is the relative importance of water, energy and food flows in your case study? 
2. What other factors (i.e. those beyond food, water and energy) are important in your case 

study? 
3. What flows does your innovation impact and in what way? 
4. What factors are part of the system, but not yet well (re)presented in your team?  
5. What relations are still uncertain (in terms of existence or intensity) and what does this 

imply for your case?  
6. Where in the system do negative effects take place?  
7. How can negative effects be overcome (e.g., by adapting the innovation)?  
8. What makes an innovation successful or sustainable to you? 
9. To what extent do the effects identified in the system overview tool meet your definition 

of success or sustainability? 
10. What are the (most important) feedback loops in your system overview? (See the back of 

this sheet for a graphical explanation of feedback loops.) 
11. Should or do the identified feedbacks have implications for your innovation?  
12. What are the (most important) beyond-local impacts in your case? 
13. Should or do the beyond-local impacts have implications for your innovation? 

 
Note: there are no good and wrong answers to these questions. The idea behind discussing these 
questions is to stimulate joint learning about the nexus and creating a common understanding on 
how to approach cases-studies from a nexus approach. 
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3.3 Case studies 
The case study files (that provide an example of a system overview) are in the same file format as the 

tool, and can be downloaded from the toolkit in the same section as where the tool can be downloaded. 

The files contain the results of each step in the tool’s instructions. (These files do not contain these 

instructions.) Together, this manual, the Powerpoint tool file and these case study example files, form 

comprehensive support for building your own System Overview.  

Case study 1: Living Lab Arizona (Phoenix, Tempe) 
Case study context: The goal of the Arizona Urban Living Lab is to develop a sustainable food economy 

accelerator that amplifies and accelerates the sustainability of food enterprises in Maricopa County. This 

Living Lab conducts a series of experiments with local food economy actors. Representatives of four 

organizations form a core partnership of the Living Lab: Arizona State University, non-profit organization 

‘Local First Arizona’, the City of Phoenix, and the City of Tempe. 

Case study implementation in the tool: This case study example serves as a more basic example in the 

System Overview tool, and is most suitable for tool users to more quickly explore the often more 

important possibilities of this tool. 

Case study 2: Living Lab ‘SUPERLOCAL’ (Kerkrade, The Netherlands) 
Case study context: The SUPERLOCAL Living Lab is about a social housing development project in the 

city of Kerkrade, the Netherlands (website: superlocal.eu). The project’s aim is to transform obsolete 

housing stock (four high rise buildings) into a ‘circular neighborhood’. The focus is on innovations in the 

water system, aiming at a closed water cycle, including links to food and energy. This project is a 

collaboration between the drinking water company, waste water company, housing corporation and the 

municipality. In the new design of the site, there will be 113 apartments, 13 ground level houses and 3 

experimental houses.  

Case study implementation in the tool: This case study example serves as an elaborate example in the 

System Overview tool, and is most suitable as example for your enterprise, partnership or Living Lab if 

you already have data available about your food, water or energy system. The system addressed by the 

SUPERLOCAL Living Lab is regional regarding water issues, because the drinking and waste water 

companies operate at a regional level. However, regarding food and energy, only local partners are 

involved. This is reflected in the diagrams of Step 1 and Step 2: the Living Lab covers beyond-local 

aspects only regarding the Water system.  

http://superlocal.eu/
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4. Quantitative assessment tool 

 

By using the Systems Overview tool of Chapter 3, you may now have become more acquainted with the 

resource savings, efficient resource conversions, beneficial social, environmental and economic effects 

as well as beyond-local effects that are applicable to your specific system. You may wonder how large 

these benefits will be. The Microsoft Excel-based Quantitative assessment tool aims to help you in 

making a quantitative estimation of the resources saved and converted, as well as the gained 

sustainability and beyond-local benefits, and possible unforeseen negative impacts. The tool lets you 

compare the current situation with the innovation scenario in a quantitative and visual way by means of 

a radar chart. 

4.1 How this tool assists in an assessment 
This tool aims to help users perform a Food-Water-Energy assessment by: 

1. Providing a (Multi Criteria Analysis-based) template for the quantitative assessment of two (or 

more) situations, specified for Food-Water-Energy-related cases. 

2. Aiding in taking into account a comprehensive list of themes and indicators for an integrated 

Food-Water-Energy assessment, for example: Food savings, impacts beyond the local system, or 

social aspects. 

3. Visualizing the difference in impacts between the situation before and after implementing an 

innovation. 

The tool estimates these impacts per theme by adopting a Multi-Criteria Analysis approach (scoring, 

standardisation, and weighting), and displays the results as radar charts. Insights that can be derived  

from these radar charts are: 

• Insights on which themes the enterprise, partnership or Living Lab focusses and which themes it 

ignores. 
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• An estimation of the magnitude of improvement for themes of most interest (i.e. how may the 

innovation lead to benefits or synergies in the FWE-nexus). 

• Identification of (possibly unanticipated) themes on which the innovation unwantedly scores 

lower, and an estimation of how much lower (i.e. how may the innovation lead to tradeoffs in 

the FWE-nexus).  

The tool is meant to facilitate performing a comprehensive estimation regarding a wide spectrum of 

various themes and indicators (an ‘exploratory’ assessment, rather than in-depth) and therefore 

necessarily has to exclude themes. 

4.2 How to work with the tool 
After opening the tool, sheet ‘Info’ will guide you through the main steps. The tool consists of 6 sheet 

groups that each contain several theme sheets (tabs) with abbreviated names. See the table below. 

General input and 
output 

General tool In(put) and Out(put). You can find the Output sheet as final 
sheet. This Output sheet contains a table and radar chart with the final 
results. 

W(ater) resource 

Resource savings within local project, resource effects on itself in another 
form (for example rain water into drinking water), and resource effects on 
the other types of resources. This tool generally uses this shade of blue to 
indicate water. 

F(ood) resource 

Resource savings within case study area, resource effects on itself in another 
form (for example food into fertilizer), and resource effects on the other 
types of resources. This tool generally uses this shade of green to indicate 
food. 

E(nergy) resource 
Resource savings within case study area, resource effects on itself in another 
form, and resource effects on the other types of resources. This tool 
generally uses this shade of orange to indicate energy. 

Beyond-local 
Effects of the Loc(al) system on its Sur(roundings), on the Glo(bal and 
national) level. Feedback effects from these Bey(ond local) larger spatial 
scales back on the local scale and effects after Upsc(aling). 

Sustainability domains Soc(ial), Econ(omic) and Env(ironmental) effects 
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The instructions below are a more elaborate version of the main steps formulated in the ‘Info’ sheet of 

the tool. Follow these steps to compare the current situation to the situation in which the innovation is 

implemented: 

1. Give a name to the situations before and after implementing the innovation in Sheet In(put). 

Consider adding a case study description (optional). Read the tool legend below (it can also be 

found in sheet ‘Info’): 

Tool legend for all sheets in general 

 

Lighter shaded cells can be filled by the user, eg to add indicator values. Possible example 
values in these cells in font color black should be changed by the user to fit his case study, or 
deleted by the user 

 

 Colored (protected) cells are recommended to only be changed by the user if necessary. 

 

Columns with a vertical gradient bar in their center indicate that these columns correspond to 
either the situation before the innovation (blue) or after the innovation (red/pink). 

 

Hover your cursor over cells that have a red triangle in the top right to display an explanation 
and/or literature source. 

   

Tool legend for the colored (non-grey) calculation sheets 
Columns   
Heading in indicator 
column 

A sub-theme within one of the main themes (sheets) that groups related indicators together. 

'OR' in Indicator column 
Choose either the indicator(s) above or below this sign to prevent double-counting. Options to 
choose from are contained in a box in order to group a possible set of indicators. 

Unit User-defined. Not used in model output. (For user reference when scoring and weighing.) 

웃 / m² / d 

The tool user can indicate here if indicator values are inserted as respectively per capita, per 
square meter or per day y(es) or n(o). If y(es), values are converted to full population, full study 
area or year respectively. 

Min / Max 

The minimum and maximum value relevant for this assessment. If a maximum value cannot be 
chosen by refering to a practical maximum or threshold value, it may be considered to set it to 
the value of the highest-scoring scenario. 

Invert 
Invert values after normalisation y(es) or n(o)? Invert where a higher raw parameter value will 
have a less beneficial effect, eg often with resource use. 

Norm. scores (0-100) Normalised indicator values ranging from 0 to 100. 

Final scores (0-100) 
Final indicator values after normalisation and weighing. A higher score means a more beneficial 
effect. 

Tool-user comments 
Any text or graphic comments the user sees fit to explain the value provided, how the 
parameter is interpreted in the user case or what its source is. 

 

Consider the example indicators in each of the sheets. These indicators can be found under the 

Indicator column in each of the colored (non-grey) sheets: 

 
 

Indicators and indicator values that you will not use can be kept or removed. If you keep them, 

but do not add weight factors for these indicators, they will be ignored in calculating the output. 

Removing or keeping irrelevant or less relevant indicators is up to your preference (also see Step 

4 below). 
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2. Add your own relevant indicators for each of the sheets where necessary. Try to stick to the 

themes, for example only add beyond-local indicators in the purple tabs, and add only social 

indicators in the yellow tab (even though they link to resource use). Note that the Excel-based 

tool does not consider cross-indicator changes automatically: if a lower indicator value 

decreases or increases another indicator value, then the tool user should calculate the new 

value of the latter indicator manually before adding it in the tool’s Excel sheet. 

 

3. Fill the tool with quantitative indicator values for the situation before the innovation (column C). 

Values can be inserted as total values or for example per capita, and for one year or for another 

time span, as long as consistency is maintained between the situation before and after the 

innovation. However, maintaining as much as possible the same or similar units will make the 

process of assigning weighting factors much more easy. (If an indicator is not relevant for 

comparison, then it can be deleted, or deactivated in the next step.) It is also possible to use a 

Likert scale (see the tool application to the Brazilian city Sao Paulo). 

Note: the Max(imum) values can for example be taken from a ‘best 
practice’ situation if available, or from threshold values. If it is hard to 
derive such values, it may be considered to set it to the value of the 
highest-scoring scenario. Note though, that in that case the highest-scoring 
scenario will automatically be attributed the maximum score in the output 
chart and table (score 100). Such results may still be of value, but are then 
only relative, in the sense that these scores can be considered a ‘percent 
improvement’ or percent deterioration. 

 

4. Add the other information requested in each row (eg normalisation, weight).  

Note: the tool assumes that across indicators and across themes (sheets), 
higher indicator values imply more beneficial effects. In many cases, this 
means that for example resource use scores (for example expressed in m3 
or kWh) considered detrimental need to be inverted. Make sure to 
consistently set values in column Y ‘Invert’ to y(es) where higher indicator 
scores imply more detrimental effects. 

 

The ‘per person’, ‘per m2’ and ‘per day’ columns do not necessarily need to be filled since 

corrected values (Column W and X) are only calculated for user reference and not used for final 

impact calculation. If an indicator is not relevant for comparison, then its weight value cell 

should remain empty (the indicator is then deactivated) or its full row should be deleted. 

 

5. Fill the tool with quantitative indicator values for the innovation situation (i.e. situation after 

implementing the innovation), like in Step 3. After that, the total values for both the current and 

innovation situation after normalization and weighing can be found at the top of each theme 

sheet.  
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6. Go to sheet ' Tool output' to compare the Output table and chart of the results created at Step 3 

and Step 5. If the red line is higher than the blue line for a certain theme, this means that the 

innovation scores higher for that theme. If a line is absent for both the ‘prior-to’ (scenario 1) 

and ‘after innovation’ (scenario 2), it means that the theme is not applicable to the Living Lab 

setting or has been disregarded by the tool user. If a line is absent for one of the two 

scenarios, it means its score is zero. 

 
 

7. Consider using the tool-user comments or graphics field in columns AE-AF to give case-specific 

context to indicators and their values.  
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8. Insert descriptive comments to the specific cells with quantitative values that are calculated, or 

quantitative values that come from an unusual data source. This will aid in communicating the 

method that you followed to partners. This may also be important for you as tool users when 

you access the file again at a later time. Right mouse click on the cell you would like to add a 

comment to, then choose “insert comment”.  
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General note when adding indicators: feel completely free as tool user to alter 
the tool as much as you need to represent your case: add/remove indicators, 
add/remove sheets and even add/remove columns in the sheet. In short, you are 
encouraged to make full use of the options that Excel provides to you. (Though it 
is not recommended to change the scores at the top of each comment sheet, 
and the output tab.) To make these changes, you can unprotect the Theme 
Sheets (right mouse click on the sheet you want to unprotect):  
 

 
 

 

General tip when adding indicators: if you worked with the Systems Overview 
tool before (Module 2 of the toolkit), then consider linking the numbered actions 
of Step 7 in the Systems Overview tool to the Quantitative Assessment by copy-
pasting these action factors to Assessment tool heading ‘Tool-user comments or 
graphics’ in the appropriate theme sheet. 
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In case of more than one alternative scenario 
If you have more innovation scenarios, you can include them in your assessment by following these 

steps: 

1. First complete filling the tool sheets for your current situation and for your main or first 

innovation scenario as instructed in tab ‘Info’ of the tool. 

2. Save this tool Excel file, and name the file, indicating that this concerns an assessment of the 

first innovation in the file name. 

3. Copy the resulting tool Excel file, and name the file indicating that it will contain an assessment 

of the second innovation in the file name. 

4. Open this latter file, and replace values of the first scenario with those corresponding to your 

second innovation scenario. 

5. Copy-paste the resulting table and chart from sheet Out(put) into the first Excel file for 

comparison. 

 

Facilitating the use of this tool in a group setting 
Although this module and tool can be used individually, we advise to use the tool in a participatory 

setting. In a participatory setting, different types of data and knowledge on the impacts of innovations 

on indicators can be brought together. Besides, the impacts of innovations (or the results in the “output 

sheet”) can be evaluated according to criteria that matter to the participants in the meeting. Insights 

from the results of the quantitative assessment tool can also be used to see how innovations can be 

adapted to create more positive or more sustainable results. Suggested guiding questions for the 

discussion are listed in the Box below. 

Guiding questions after your participants have worked with the Quantitative assessment tool can 

be found in the roadmap of the tool: see the green buttons ( ). They may include (a selection 
of) the following questions: 
  

1. Based on the tool output, where (i.e. in what domains) are most benefits expected? 
2. How do you evaluate the benefits in terms of intensity (are the effects of the innovation 

strong or weak)? 
3. For what themes or domains does the innovation lead to a lower score, and how can this 

be overcome?  
4. What themes or domains seem neglected (i.e. remain low in score after implementing 

the innovation), and to what extent is this a problem? 
5. Where are the tradeoffs (i.e. can you identify where higher scores on some indicators 

come at the expense of scores on other indicators?)  
6. To what extent are the identified tradeoffs a problem?  
7. To what extent are costs and benefits from the innovation equally divided over 

stakeholder groups? 
8. To what extent are costs and benefits from the innovation equally divided over spatial 

(geographical) scales? 
9. To what extent are costs and benefits of the innovation equally divided over the 

sustainability domains (social, environmental, economic)?   
10. How sustainable do you consider the innovation to be? 
11. How can the innovation be improved?  

 
Note: there are no good and wrong answers to these questions. The idea behind discussing these 
questions is to stimulate joint learning about the nexus and creating a common understanding on 
how to approach cases-studies from a nexus approach. 
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4.3 Case studies 
The case study files show examples. They are in the same file format as the tool, and can be downloaded 

from the toolkit in the same section as where the tool can be downloaded. The files are versions of the 

tool itself, but then filled with specific indicators and numerical values for the case study of concern. This 

manual, the main tool file (the template with ideas of indicator groups) and a case study example file of 

choice form comprehensive support for performing your own Quantitative Assessment. Sheets in the 

case study files that were not used, for example because they did not apply to the case study, have been 

marked as such by coloring them dark-grey. 

 

Case study 1: Living lab ‘SUPERLOCAL’ (Kerkrade, The Netherlands) 
Case study context: The case study context of the SUPERLOCAL Living Lab is described in section 3.3. 

Case study implementation in the tool: this case study example uses relatively more biophysical value 

estimations and less Likert-scale scores to assess impacts of its innovation. It is therefore most suitable 

as example for your enterprise, partnership or Living Lab if you have quantitative data available for your 

food, water or energy system. As this living lab mainly focusses on a more closed water system, most of 

the quantitative assessment indicators can be found in the Water resource-related sheets: ‘Water 

consumption’, ‘Water-Water’ , ‘ Water-Energy’ and ‘Water-Food’.  

Case study 2: Living Lab ‘Connect the Dots’ (São Paulo, Brazil) 
Case study context: São Paulo has initiated a series of actions motivated by its Local Agenda 21 and, 

more recently, by its Master Plan. These initiatives include improvements of urban green infrastructure 

(urban parks and gardens, vertical gardens, urban food production) that provide and protect ecosystem 

services and help the city to deal with increased temperature, extreme climate events, food security and 

water scarcity, by reducing soil sealing, mitigating heat island effect, enhancing water storage capacity in 

urban watersheds, and enabling local food production. Of particular interest is the integrated approach 

of the local government to the Billings Reservoir watershed, which is important for water supply to the 

São Paulo region, energy production by hydropower, and tourism. The approach includes: increasing 

local sustainable agricultural production to protect the landscape, promotion of local social and 

economic development, and maintenance of a system of green areas to protect the Atlantic rainforests 

and avoid urban sprawl. It is expected that these initiatives deliver multiple economic, social and 

environmental co-benefits.  

The ‘Connect the Dots’ Living Lab seeks to carry out these actions in the south zone of the city and 

brings together several actors from science and the public sector, the ‘House of Ecological Agriculture’ of 

Parelheiros (district in the south zone of São Paulo), and representatives of the environmental 

protection areas in the south zone, among others.  

Case study implementation in the tool: the application of the quantitative tool to this case study shows 

a more pragmatic approach of using the tool, by using Likert-scale scores for the indicators. The 

advantage of this method is that it is easier to determine consistent minimum and maximum values, so 

that scores between themes and even Living Labs can be better compared. It is also a less data-intensive 

approach.  A possible disadvantage may be that scores are self-assessed or estimations.  
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5. Development of the toolkit and manual 
The toolkit and manual were developed under the umbrella of the GLOCULL project. GLOCULL stands 

for: Globally and Locally sustainable Food-Water-Energy Innovations in Urban Living Labs. The project 

focused on challenges in food, water and energy systems that are locally and globally connected. For 

local actors, including cities, it is difficult to anticipate whether solutions to one issue in the FWE-nexus 

are sustainable across food, water and energy systems, both at the local and the global scale. The 

GLOCULL project therefore aimed to develop an Urban Living Lab approach for innovations in the FWE 

nexus that are locally and globally sustainable. To support future implementation of this approach, 

guidelines and a participatory assessment tool kit were developed through co-creation in seven Urban 

Living Labs (see Figure below), based on an integrated assessment of local-global interactions in the FWE 

nexus and transdisciplinary action-research in the local Living Labs.  A short movie on the project can be 

found here.  

 

GLOCULL is funded under The Sustainable Urbanisation Global Initiative (SUGI) call on the Food-Water-

Energy nexus by JPI Urban Europe and the European Union’s Horizon 2020 research and innovation 

programme under grant agreement number 730254. The following national funding agencies co-financed 

the GLOCULL project: NWO (the Netherlands), FFG (Austria), FAPESP (Brazil), BMBF (Germany), FORMAS 

SWEA (Sweden), NSF (USA) and START (USA/Africa). 

GLOCULL was a collaborative project with academic partners from: Maastricht Sustainability Institute 

(Maastricht University, the Netherlands), LUCSUS- Lund University (Sweden), School of Public Health- 

University of Sao Paulo (Brazil), BOKU – University of Natural Resources and Life Sciences Vienna (Austria), 

Arizona State University (United States of America), Stellenbosch University (South Africa), and Leuphana 

University of Lüneburg (Germany).  

https://www.youtube.com/watch?v=8Vkm2rLFGHo
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Practitioners, policymakers, researchers and other actors are invited to use this toolkit for free. We also 

encourage adapting the toolkit and sub-modules to the interests, goals and insights of the users. For 

publication purposes and referencing, please use the following: 

GLOCULL Food-Water-Energy nexus innovation toolkit (2021). Toolkit developed by Bram Oosterbroek 

(Maastricht Sustainability Institute, Maastricht University), Jennifer Rao-Williams (Leuphana University 

of Lüneburg) and Darin Wahl (LUCSUS, Lund University). With inputs from: A. Offermans, N. Forrest, M. 

Dalla Fontana, F. Moreira, B. Ness, T. Mitrofanenko, K. Ressar, A. Muhar, A. Gcanga, P. Bernert, H. von 

Wehrden, D. Lang, Gabriela di Giulio, T. Malheiros, J. de Kraker, D. van Duuren, L. Withycombe-Keeler. 

GLOCULL deliverable 4.1 

 

 


