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«The IMNC web toolkit» 

Introduction. 
The «INCREAte Matrix for Nature-Culture links» (IMNC) is a web toolkit that enables the user 
to assess and report on identified linkages between elements of nature and elements of cul-
ture. 

The IMNC toolkit enables the users to apply the Step 4 of the «INCREAte approach»1 (Identi-
fication and assessment of nature-culture linkages). Linkages/connections are depicted in a 
matrix, in which the X axis contains the nodes of natural/environmental aspects and the Y 
axis contains the nodes of cultural aspects. In these axes, a template of basic nature and cul-
ture categories is provided, which can be specialised or altered in various ways by the user. 
The nature-culture linkages and their significance are shown using colours and numbers re-
spectively. After completing the matrix, the estimation of the relative and absolute im-
portance (relative and absolute-combined weights) of each set of elements is calculated au-
tomatically.  

In general, the Matrix in combination with the accompanied network analysis (Fuzzy Cogni-
tive Mapping – FCM), can help managers to rapidly, as well as inclusively, display all the nec-
essary data on possible linkages between Nature and Culture, in order to better design and 
ultimately to better implement conservation management. In addition, the IMNC toolkit re-
duces the risk of flawed reporting of systematic reviews and enables key stakeholders to criti-
cally appraise a clear, complete, and transparent systematic review report on the nature-
culture interconnections. 

Via the IMNC web toolkit, every user can create his/her own project, identify his/her own ar-
ea's assets and collaborate, in real time, with others. The end-result being a highly custom-
ised matrix scheme and a cognitive network analysis (Fuzzy map) of nature-culture links.  

   

                                                            
1 Information about the INCREAte approach can be found in: http://increate.med‐ina.org  
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Defining the IMNC working team. 
Most of the time, the interconnections between nature and culture are difficult to recognise, 
describe and evaluate. This weakness does not arise only from the general difficulty of rec-
ognising these interfaces, but also by the different scientific fields and training of those who 
describe and evaluate them. Therefore, depending on the scientific background and the expe-
rience of each person, the identification and assessment of these interconnections can differ. 
Thus, the relevant perception of an environmental manager can be quite different from that 
of a cultural expert or by a user of a region that has no relevant scientific knowledge. Thus, 
in order to reduce subjectivity both the recognition and the evaluation of these interconnec-
tions should be made by a multidisciplinary group of scientists so as to complement the gaps 
in knowledge. Additionally, the linkages’ evaluation should be also filtered out through the 
participation of the local community, where possible.  
 
 

How to use the IMNC web toolkit 
 
Registering to the INCREAte Platform  
Before using the IMNC web toolkit you need to register on the MedINA’s INCREAte Platform 
(http://increate.med-ina.org). When you do that, you will be redirected to the “User Restrict-
ed Area” and a page similar to the one depicted in Figure 1 will be appeared on your screen. 
 
The “User Restricted Area” is the user’s personal page in the INCREAte platform. From there 
you can create a new project or join an existing one, you can access all the available interac-
tive tools (IMNC toolkit) and edit your projects and your account. The INCREAte platform is 
designed for a multiple-users interactive and remote work. This means that it accepts more 
than one user to work in the same project, at the same time, from a different place. 
 
Please note that when multiple users work on the same project at the same time, 
you might need to “refresh” a page in order to see the changes made by the oth-
er(s). 
 

 
Tip 

All text boxes in the INCREAte platform do not support the 
copy-paste functionality through the usual right click menu. 
Instead, you can use the Ctrl+C and Ctrl+V option directly 
from your keyboard. 
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Figure 1. INCREAte user restricted area. 
 
 
Creating a new project  
When you click on the “CREATE” tab, a new page, similar with the one depicted in Figure 2 
appears in your screen. There you can provide basic information about the project for which 
you will use the IMNC toolkit. Fields marked with an asterisk are mandatory. If you want to 
create an IMNC analysis in more than one language, then you should set the “AVAILABLE” 
tab active in all the available languages you wish to work with. By default, the tab is activated 
only in English, so if you want to have the option to edit in other or more languages, you 
need to activate the tab(s) in the language(s) you will use. 
 
IMPORTANT: Please note that if you select more than one language to work with, 
then you need to, at least, fill in the mandatory fields in every selected language 
in order to create your project. 
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Figure 2: Creating a new project. 
 
When a project is successfully created, it will appear in your user area in the “Available Pro-
jects List” box. From there you can start using the IMNC toolkit and also edit the provided 
information of your project. Please note that each project creates a unique identification code 
(GUID) which is needed for anyone else wishing to join the specific project. 
 
Joining an existing project  
In order to work on an existing project, you have to click on the “Join Existing Project” tab. 
When you do that, you need to fill in the project’s unique identification code (GUID). The 
GUID code is available to the author (creator) of the project and can be found in his/her 
“Available Projects List” box, under the specific project of interest. The author needs to pro-
vide the GUID code to other shared-users. 
 
 
Before using the IMNC toolkit for the first time  
In order to start working with the IMNC toolkit you need to click on the “CREATE IMNC TA-
BLE” tab situated in the “Available Projects List” box, under the specific project of interest. 
The platform provides the users with the option to choose a ready-IMNC template to further 
build their own matrix. This can only be done during the creation of a new IMNC project, 
where the users are asked whether they want to use a “template provided by MedINA”. If 
you choose to use the above option a, ready to use, IMNC matrix appears on the “IMNC ta-
ble” menu. The table’s nodes can then be easily edited by the “Nodes tree” menu. For more 
information please see the steps below. If you do not accept to use the ready-IMNC template 
you have to build your own matrix as explained in the following steps. 
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Info 

The "IMNC Table exemplar template" includes standardised (fixed) classifica-
tions in both axes. These classifications are grouped into two levels of elements 
for each axis.  

More specifically, the elements of the first level for nature are the following: 
Geomorphology, Hydrology, Geology, Climate, Natural areas, Semi-
natural areas, Flora and Fauna. Similarly, the elements of the main level for 
culture are: Traditional practices in primary sector, Traditional practic-
es in secondary sector, Cultural events and activities, Tangible cultur-
al aspects and Intangible cultural aspects. 

In the second level (row in natural environment or column for cultural environ-
ment), additional elements or groups of elements for each main level have 
been entered, while the third row or column can be created by the users ac-
cording to their area-specific notation of natural or cultural elements. This way 
the IMNC provides the users with the ability to add elements and thus to fur-
ther develop and specialise the lists in each axis. 

Although the second-tier elements follow an accepted scientific grouping, their 
content may vary depending on the study area; therefore, the users are able to 
add or remove elements or groups or even diversify them fully through the 
“Nodes tree” menu, without changing the functionality of the matrix (see steps 
below).  

The standardised elements concerning nature, derived by the main biophysical 
categories that are listed in the EU directive 92/2011 and the relevant guide-
lines for the elaboration of Environmental Impact Assessments. On the other 
hand, the identification of the cultural elements which are used in the two rele-
vant levels of the culture axis, was a much more complex endeavour, for which 
systematic literature review was carried out. 
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The IMNC toolkit menu 
When you create an IMNC table, the following multi-menu appears in your screen 

 
Through this multi-menu you can build and edit your own IMNC project. Each of the sub-
menus/tabs can be visited and allows for interventions at any time. 
 
 

 
Through the “Main” menu you 
can give a title and a short de-
scription to your IMNC project.  
 
 
 
 

 
 
 
 
 
 
 

 
Through the “Nodes Tree” menu you can create your own X and Y 
axes which feed in the final matrix (IMNC table) and the network of 
connections (Fuzzy mapping). The IMNC table consists of two axes 
where the most important aspects of a region’s heritage –both natural 
and cultural– are presented. The nodes of natural/environmental as-
pects and the nodes of cultural aspects are presented in the horizontal 
(row – Axis X) and vertical axis (column – Axis Y), respectively. The 

completion of the two axes is made through the ‘’Nodes Tree” menu, where you can 
add/remove and edit your nodes and gradually build a tree data structure, which is suitable 
to your project. In order to add a new node you need to right click in an existing node and 
select the “New Node” option. All the nodes in the “IMNC 
Nodes” box can be “dragged and dropped” in any folder/sub-
folder and order. If you want to delete/remove a node you 
need to also right click on an existing node and choose the 
“Remove” option (please note that you can only delete nodes 
hierarchically, i.e. sub-nodes should be deleted first and then 
the main node). For editing a node, you just need to double 
click on it. When you do that a menu appears on the right of 
your screen and all the sub-nodes (if any) can be accessed by 
double clicking on a node (Figure 3). In the menu you can pro-
vide a label and a description for it. The text box for the de-
scription might also be useful in order to write down a final-
conclusion for all or some nodes (especially for nodes which are 
higher in the tree hierarchy). 
 

Tip 

If you choose your project to be multi-
lingual, then every text you enter 
should be typed in all selected lan-
guages in order to be appeared in the 
analysis. The “country flags” buttons 
(e.g. ) will guide you in all cases 
you need to add text in more than one 
language. 

Tip 

Any change you do by using 
the quick “right click menu” 
is saved automatically. On 
the contrary, each change 
you do using the “double 
click menu” needs a confir-
mation by clicking the “Up-
date” button, situated on 
the right bottom of your 
screen.  
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Figure 3. Nodes tree menu. 
 
 

 
By clicking the “IMNC table” button, you will 
see the created matrix, according to the edit-
ing you have done on the “Nodes Tree” 
menu. You can zoom in/out to your matrix by 
using the available options on the top-right 
corner of your screen. You can also isolate 
specific columns by using the left and right 

arrows bellow the “Entry Data” title and you can also add only spe-
cific columns by the “Hidden Nodes” menu situated on the left of your screen (Figure 4). Fi-
nally, you can also hide or edit the nodes directly from the table, by right clicking on a node. 
The above filtering might be also very helpful when you work with a multidisciplinary team 
from a distance. If this is the case, you might find it easier to “cut and share” the table col-
umns according to each scientific discipline represented by the team’s members. 

Figure 4. Selecting specific IMNC table columns. 
  

Tip 

The produced matrix 
is displayed better in 
Chrome web browser. 
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In the table’s cells the nature-culture linkages and their significance are shown using colours 
and numbers respectively. Colours depict correlations and assess the extent to which they are 
positive, negative or element-specific. Within each cell, the left-hand colour is about the ef-
fect of a natural element to a cultural one, while the right-hand colour is the reverse. The 
numbering reflects the significance of each connection, with values in a 1-3 range (1: low 
importance, 2: moderate importance, 3: high importance). In other words, significance 
means how important is the effect of each connection according to the team that fill in the 
matrix. There are no predefined rules and suggestions in order to rate each connection and 
thus “significance”, in this case, is based on the subjectivity of the team’s opinion. 
 
 
Start your analysis  
You are now ready to start your analysis on the Nature-Culture interconnections. To do so, 
just double click on any cell that you want to establish a link/connection. When you do that, a 
menu similar to Figure 5 appears in your screen. In the example shown in Figure 5, the rela-
tionship between the “Traditional agriculture” on Lemnos Island and the “Lesser kestrel fal-
cons” (Falco naumanni) was evaluated and reported. When you double click on a cell the 
web-tool establish by default a connection “which exists but it’s undetermined”. If no other 
information exists about a specific Nature-Culture interconnection, then you might leave this 
default choice and click the button “CREATE” on the right bottom of the screen. If you choose 
this option then the specific cell will change colour from white to yellow, with no other infor-
mation displayed.  
 

 
Figure 5. Establish an IMNC connection (initial menu). 
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In the case example, there was allegedly a strong interconnection between “Lesser kestrel 
falcons” and “Traditional agriculture” on Lemnos Island as the lesser kestrel feed on insects 
and other species which are harmful for the crops. In addition, it has been observed that 
when farmers burn their crops’ remains, lesser kestrels are often seen chasing fleeing insects, 
mice and lizards. So, there is an interconnection which in the case of Nature (i.e. lesser kes-
trel) to Culture (i.e. traditional agriculture) its impact is positive and its significance is moder-
ate (i.e. lesser kestrel falcons feed with harmful to crops species). On the other hand, in the 
case of Culture to Nature the connection also has a positive impact of high significance as 
traditional agriculture provides the main sources of food and general habitats to the lesser 
kestrel falcons. The above interconnection if is seen in the relevant menu will be displayed as 
in Figures 6 and 7. 
 
 
 

 
Figure 6. Establish an IMNC connection (all choices). 
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Figure 7. Example of IMNC table with some connections established. 
 
 
In Figure 7, three more connections established in the matrix can be observed, namely: 

 The connection/impact the rabbits have on traditional agriculture in Lemnos (nega-
tive effect of high importance as the rabbits feed on crops causing strong damages 
due to their overpopulation). 

 The connection/impact the traditional agriculture has on rabbits (positive effect of 
moderate importance as it provides food to the rabbits). 

 The connection/impact the traditional architecture has on lesser kestrel falcons (posi-
tive effect of high importance as the materials used to create traditional buildings 
provide for nesting places for the lesser kestrel falcons). 

 
After completing the Matrix, the relative and absolute importance (relative and absolute-
combined weights) of each set of elements are calculated automatically. The relative and ab-
solute weights analysis discloses the elements in which special emphasis should be given dur-
ing the design and implementation of the management. The calculation of the relative weight 
is made by the sum of the scores of the general ranking and then by dividing this with the 
total number of observations. Similarly, the calculation of the absolute weight is made by cal-
culating the average of both scores (nature-culture effect and vice versa). In both of these 
final rankings, no consideration is given to whether the connections have a negative or a pos-
itive effect. By default, as most important elements are considered those which bear a 
weight/score (relative or absolute) of more than 1.5. In the cases of relative weight, these 
numbers are highlighted in bold, while in the case of the absolute weight the cells are high-
lighted in blue. However, the users have the option to filter out more specific results by using 
the filters provided in the middle of the “IMNC table” page (Figure 8). 
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Figure 8. Menu for filtering IMNC results. 
 
 
At any time, during your analysis, you can export your data in an excel file format. This pro-
vides you with the opportunity to further analyse your data using all the possibilities that the 
excel programme offers. You can also produce a report-form using the tab “SHOW ANALY-
SIS”, which is situated on the right-hand side of your screen. You can have an html preview 
of the report, or you can download it in a word file format. The illustrated connections in the 
report include an indication of whether they were established through the IMNC table (imnc 
indication) or through the FCM (fuzzy indication). 
 

 
 
 
 
 
Fuzzy Cognitive Mapping (FCM)  

 
The Fuzzy Mapping is a more dynamic representation of the IMNC 
Matrix based on the “Nodes Tree” that you have previously devel-
oped. In addition, via the Fuzzy Mapping, you can create new links 
between elements of the same category (i.e. culture <-> culture or 
nature <-> nature), an option that is not provided in the IMNC ma-
trix.  
 
Once the matrix is completed, click on the “Fuzzy Mapping” tab. The 

menu that appears on the screen is similar to that shown in Figure 9. On the top right-hand 
side, the “CREATE FUZZY MAP” tab provides you with the option to see the complete Nature-
Culture Fuzzy Cognitive Map based on the reported interrelationships (Figure 10). You can 
zoom in/out to the map by using the scroll wheel of your mouse. If you click on a node in the 
map, all of its relevant connections will be highlighted. 
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Figure 9. Fuzzy Mapping main menu.  
 
 
 

 
Figure 10. Display of Fuzzy map example. 
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The highlighted (coloured) pathway in Figure 10 shows how these elements are interrelated. 
The most important elements of Nature and Culture are displayed in the centre. Given that 
the fuzzy map is automatically created based on the information provided in the Matrix, the 
scale as well as the arrows’ colour and width are already there. However, on the top left-hand 
side of the main Fuzzy Mapping menu screen, the “Select Node Target” table (Figure 9) pro-
vides the users with the option to explore all possible relationships between different ele-
ments. This option is of major importance as it provides the users with the opportunity to 
create new links between elements of the same category, an option that is not provided in 
the IMNC table. In this way, the users can create links between two elements of either the 
“Culture” (e.g. Traditional Agriculture and Traditional Architecture) or “Nature” (e.g. Lesser 
kestrel and Rabbits) sub-categories. In addition, via the Fuzzy Mapping menu all the interrela-
tionships can (if necessary) be re-evaluated and/or new such linkages can also be reported. 
You can choose to explore the links of any two single elements without having to look for 
them in the complete Nature-Culture Fuzzy Cognitive Map. Finally, you are able to do all 
these without having to worry about the IMNC table because it will be automatically updated 
when you update the data from the Fuzzy Mapping working area (Please note that the Matrix 
table might need a “refresh” in order to display the new data).  
 
More specifically, using again the example of “Lesser kestrel falcons” and “Traditional agricul-
ture”, the users can choose to “edit the relation” from the drop-down menu, which is situated 
in the relevant row of the “Existing Connections” table. By doing that, the relevant edit menu 
will appear on the screen. From there the users can alter and/or describe somewhat differ-
ently by following the same process as in the case of the IMNC table. Then, after clicking on 
the “Update” tab the Matrix will be automatically updated and the same will happen to the 
complete Nature-Culture Fuzzy Cognitive Map (Figures 11-14). 
 

 
Figure 11. The initial edit menu for “Traditional agriculture -> Lesser kestrel”. 
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Figure 12. Changes in the initial edit menu for “Traditional agriculture -> Lesser kestrel”. 
 

 
Figure 13. The initial IMNC matrix for Lemnos project.  
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Figure x13: !!! 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 14. The IMNC matrix for Lemnos project after the editing made in Fuzzy Mapping 
working area. 
 
 
 
 

 


