
 
 
 
 
 

 
 
 
 
 
 
 
 

D5.2 Polirural Model (ed.2) 
 
 

Project Acronym: PoliRural 

Project title: Future Oriented Collaborative Policy Development for Rural Areas and 
People 
 Grant Agreement No. 818496 

 Website:   www.polirural.eu 

Contact:   info@polirural.eu 

Version: 1.0 

Date: 22 May 2020 

Responsible Partner: 22SISTEMA 

Contributing 
Partners: 

CKA 

Reviewers: Tuula Loytty (Smart & Lean) 
Ligita Melece (AREI) 

Dissemination Level: Public X 

Confidential - only consortium members and European Commission 
Services 

 

Keywords: System dynamics model, drivers, analysis, KPI, experts   

 
This project has received funding from the European Union’s Horizon 2020 research and  innovation programme under grant agreement no. 818496 

 



D5.2 Polirural Model (ed.2)   

© 818496 PoliRural Project  22/05/2020 2 

Revision History 
 

Revision Date Author Organization Description 

0.1 11/05/2020 Tuula Löytty S&L 

Several comments 
and improvements 

were proposed 
and introduced 

0.2 13/05/2020 Ligita Melece AREI 
Several terms and 
grammatical errors 

were corrected 

1.0 22/05/2020 Antoni Oliva 22SISTEMA Final layout 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Responsibility for the information and views set out in this publication lies entirely with the authors.  

Every effort has been made to ensure that all statements and information contained herein are accurate, however the PoliRural  Project Partners 
accept no liability for any error or omission. 

 
  



D5.2 Polirural Model (ed.2)   

© 818496 PoliRural Project  22/05/2020 3 

Table of Contents 

List of Tables ..................................................................................................................... 3 

List of Figures .................................................................................................................... 3 

Executive Summary ........................................................................................................... 4 

1 Introduction .............................................................................................................. 5 

2 Model Building Process .............................................................................................. 6 

2.1 Drivers Analysis ............................................................................................................ 6 

2.2 Building the matrix KPI – DRIVERS................................................................................. 7 

2.3 The High-Level Model ................................................................................................... 8 

2.4 SD experts’ layer ........................................................................................................ 11 

3 The set of models SDM ed.2 ..................................................................................... 12 

3.1 System Dynamics Model Seminar ............................................................................... 12 

3.2 A set of small simple models linking variables in the field of tourism ........................... 14 

3.3 Polirural Sample Model Population with Rural Attractiveness ..................................... 16 

4 Conclusion ............................................................................................................... 18 

 

List of Tables 
Table 1 A sample matrix KPI - Drivers ........................................................................................ 8 
Table 2 Archetypes diagrams ..................................................................................................... 9 
 

List of Figures 
Figure 1 Model Building Process Scheme .................................................................................. 6 
Figure 2 Some examples of expected outputs ......................................................................... 10 
Figure 3 Rural Attractiveness map ........................................................................................... 12 
Figure 4 Farm Net Income Map ............................................................................................... 13 
Figure 5 Economic Diversification ............................................................................................ 13 
Figure 6 Effect of Infrastructure on the number of visitors ..................................................... 14 
Figure 7 Visitors by air with real data and 4 scenarios ............................................................ 15 
Figure 8 Structure and Graph for the relation Night Spent – Accommodation Sites .............. 16 
Figure 9 Structure of the sample model Rural Attractiveness - Population ............................ 17 
 
 
 
  



D5.2 Polirural Model (ed.2)   

© 818496 PoliRural Project  22/05/2020 4 

Executive Summary 
 
Deliverable 5.1 (SDM ed.1) was a first approach to the System Dynamics Model (SDM), as part 
of the foresight exercise, carried out by WP number 5. Edition 1 of the SDM was in this sense 
the first iteration in a process, whose objective is to build a useful tool for guiding 
conversations and proposing fruitful actions. But at the same time the modules defined in 
SDM ed.1 are putting the boundaries of the framework for pilots. 

According to the plan agreed on the General Agreement (GA), Deliverable 5.2 (SDM ed.2) was 
meant to be a version of the model including fine-tuned individual modules updated with 
secondary data and primary data obtained in T4.4.  

T4.4 is a Needs-Policy Mapping, and it is the result of the previous task 4.3. (Regional Needs 
Gathering and Analysis) matched against current policies and public or private strategies.  

Two factors have changed the approach of SDM ed. 2. The need to adapt the schedule to the 
one in WP4 as well as the needs of the pilots.  

The results produced so far in WP4 do not allow the identification of dynamics explaining the 
issues to be addressed at local level. On the other hand, pilots have different levels in terms 
of foresight analysis and technical assessment needs, which makes it difficult to begin the 
modelling exercise.  

Deliverable 5.2 (ed.2), hence, includes 1) maps as well as working models ranging from the 
simplest relation to a more complex model about rural attractiveness; and 2) a guide on the 
process to be followed to build the models. 

The Conclusion contains some reflections about the consequences of this drift in ed. 2 and the 
challenges in the work ahead, starting from edition 3 of the model. 
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1 Introduction 
 
The first edition of the Polirural SDM has worked as a framework to achieve the objectives of 
the project, and has settled the PoliRural objective 3, to “explore the future trajectory of rural 
development in regions using a hybrid foresight approach (quantitative plus qualitative), 
taking into account both historic and current situation”.  

It can be said that the whole conceptual framework is translated in the models of the first 
edition (SDM ed. 1). The models were not working models but contained all the elements that 
may be considered around the concept of Rural Attractiveness (RA)1. 

According to the plan agreed in the Grant Agreement (GA), Deliverable 5.2 was meant to be a 
version of the model including fine-tuned individual modules updated with secondary data 
and primary data obtained in T4.2 Stakeholder Mapping & Regional Panel Setup and T4.4 
Needs-Policy Mapping.  

Two factors have changed the approach of SDM ed. 2. The first one is the need to adapt the 
schedule to the one in WP4 Current Rural Situation - Pilot Phase 1. In this regard, D4.2 
Stakeholder Mapping & Regional Panel Setup and D4.4 Needs-Policy Mapping are important 
sources for the SDM, and the conclusions obtained there shall reshape the final version of the 
model. 

The second one regards the needs of the pilots. After the first version some actions were 
taken, and so SDM ed.2 is the result of reinterpreting the needs of the pilots and also their 
background. So, without dismissing the framework set in SDM ed.1, current SDM ed.2 has 
undertaken another path, to try to accomplish both, the objectives of the project and the 
diverse background of the pilot areas. 

SDM ed, 2, hence, is made up of small pieces of models, including maps as well as working 
models ranging from the simplest relation to a more complex model about Rural 
Attractiveness (RA). 

The idea is to give the pilots a set of tools to help them to understand the approach and 
building the models with the local communities. This way, a more systematic explanation and 
work on the process to be followed to build the models can be given. 

This process, from the foresight workshops to the final local model, is explained below and 
lays at the centre of SDM ed. 2.  

SDM ed.2 goes back to the pilots and focuses on the process of building useful models with 
the local communities, hence a more pedagogic approach is developed here. 

Keeping this in mind, edition 2 consists of two blocks: 

- A complete guide of steps starting in the foresight workshops, to be able to build the 
working models reflecting local dynamics with the support of the SD experts. 

- A set of models acting as guides and examples, from very simple sample models 
relating two or three variables, to the more complex ones, explaining concepts as 
Rural Attractiveness.  

 
1 D5.1 PoliRural Model (ed.1), contained 8 modules or maps: Population Model; PostSchool Will; Working Age 

and Elderly Will; Land Use; Agriculture and Agricultural Production; Infraestructures / Quality of Life; Territorial 
Capital; and Rural Employment. 
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2 Model Building Process 
 
To get the pilot teams introduced to the modelling process they will be guided through four 
phases. The process is a derivative from the general foresight exercise, so that some of the 
methods come at their time from there. The four phases are explained below, and are the 
following: 

- Drivers Analysis 
- Building the Matrix KPI – DRIVERS 
- The High-Level Model 
- System Dynamics Experts’ Layer 

The last two phases are iterative, so the high-level model may be modified and so does the SD 
Experts’ Layer, as shown below. 

 

 

Figure 1 Model Building Process Scheme 

 

2.1 Drivers Analysis 
 

As described by P. Crehan (CKA) at the working document for pilots, “DRIVERS ANALYSIS is a 
process whereby you obtain an overview of the factors that are driving change in your region, 
with a view to understanding the challenges faced and how they are likely to evolve in the 
coming years.” 

The challenge here is to link the approach and the outputs of the analysis with the modelling 
exercise from the beginning. 
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Some considerations heading at the challenge: 

- SDM ed. 1 modules and maps should be considered as a framework for the analysis. 
- Also consider the definition of Rural Attractiveness designed in WP1 PoliRural 

Framework (D1.1 Envisioning More Attractive Rural Places & Professions). 
- In terms of SDM, the main dynamics are POPULATION, LAND USE, AGRICULTURAL 

MODEL (including CAP reform) and RURAL EMPLOYMENT (the latest has been added 
with respect to SDM ed.1 due to the fact that economic diversification is an important 
issue in some of the pilot areas. 

- Factors driving changes will impact on the KPIs. This can be used as a general 
statement and a rule for the first maps, although final relation in the model will not 
be often linear or straight, but indirect. 

- Policy options may be considered as drivers. 

 

Final output of the drivers’ analysis will include: 

● A complete list of KPIs 

● A complete list of drivers (enablers and barriers) 

● A series of short narratives explaining how and why these factors will influence the 

KPIs 

The narratives are very important since they will constitute the base of the dynamics in the 

model. 

It is also important to make the distinction between endogenous and exogenous variables. 

For the distinction consider the former as the ones over which you can have control, and the 

latter the ones over which you don’t have control. 

 

2.2 Building the matrix KPI – DRIVERS 
 

The matrix KPI – Drivers relates both in a table. If the list of KPIs is too long or covering too 
many sectors, it is better to focus on two or three of them, following priorities decided by the 
group. Once we have the list of KPIs and Drivers, the matrix can be built.  

In the point where a driver and a KPI cross, a brief narrative explaining how both are related 
is placed.  

In the table below, an example of a matrix in the tourism sectors, with four KPIs and seven 
drivers to be considered. 
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Table 1 A sample matrix KPI - Drivers 

 

2.3 The High-Level Model 
 

The completed matrix leads to the high-level model. This model is meant to be a very intuitive 
construction relating drivers and KPIs. It can be built up of small pieces or just in bigger ones, 
containing more than one relation. 

This first relation may be enriched with general dynamics explaining the local situation. It can 
be of interest to consider the archetypes to identify possible dynamics taking place in the area. 
Archetypes are patterns of behaviour so common in organizations and broader social systems, 
that they have predictable consequences and well-understood solutions. 

Many chronic, complex problems can be viewed through the lens of systems archetypes. 
Therefore, knowing the basic stories and systems archetypes gives us initial insights into many 
of the local issues2. 

In the following table there is a list of some of the most common archetypes to consider when 
modelling social systems3. 

 

 

 

 

 

 

 

 

 

 

 
2 Stroh, David Peter (2015). Systems Thinking For Social Change. Chelsea Green Publishing 
3 Senge, Peter M. (1990).The Fifth Discipline. Currency Doubleday 
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NAME DESCRIPTION DIAGRAM 

Limits to 
growth 

A dynamic of growth 
begins to slow and 
eventually comes to 
a halt and may even 
reverse and begin 
and accelerate 
collapse. 

 

Shifting 
the burden 

A short-term solution 
is used to correct a 
problem with 
apparently 
immediate results. 
This correction 
implies more 
fundamental long-
term corrective 
measures are used 
less and less. Over 
time, the capabilities 
for the fundamental 
solution may atrophy 
leading to even 
greater reliance on 
the symptomatic 
solution. 

 

Eroding 
goals 

A particular case of 
‘Shifting the burden’ 
in which the short-
term solution 
involves letting a 
long-term goal 
decline. 

 

Success to 
the 
successful 

Two activities 
compete for limited 
resources. The more 
successful one 
becomes, the more 
support it gains, 
thereby starving the 
other. 

 

Table 2 Archetypes diagrams 
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The final output will be a set of direct relations between drivers and KPIs. These relations can 
be either one to one or grouped in small sets, and they can be expressed in the most intuitive 
way, without a System Dynamics appearance or language. They can also be completed with 
identified dynamics (archetypes or any other dynamic), also expressed in non-technical but 
plain language. Some examples of the outputs can be found below. 
 

 
 
 
 

 
 

 
 
 

 
 
 
 
 
 
 
 
 

 

 

 

 

Figure 2 Some examples of expected outputs 
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2.4 SD experts’ layer 
 

From the High-Level Model it is possible to evolve to the SD experts’ layer. This step consists 
in building a real (in terms of SD techniques) and working model taking as the base of work, 
the one built by the local community in chapter 2.3.  

This step has to be done by SD experts, but any of the changes adopted will be explained to 
the community, so that they can understand the reasons and the sense of the improvements. 
High-Level Model and SD experts’ layer 2.4 are improved in an iterative process. 

As a result of the whole process, a working model will be obtained, ready to introduce data 
and do the calibrations needed to make it reliable and robust. 
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3 The set of models SDM ed.2 
 
As the second part of the SDM ed.2 a set of models and maps have been created. They all 
have training and guiding purposes, and they are not based on any real area. 

They include a model for the SDM (3.1) series of maps, two very simple models relating two 
simple variables with no feedback (3.2), and a more complex model focusing on Rural 
Attractiveness (3.3). From the simplest to the more complex model, the idea is to give a tour 
in the process of construction of an operational model for the pilots. 

All three models are available in the Exchange ISEE Systems platform4. 

 

3.1 System Dynamics Model Seminar 
https://exchange.iseesystems.com/public/antoni/polirural-madrid-map/index.html#page1 

This model was built for support in the seminar that was held during the General Assembly of 
the PoliRural project, January 2020 in Madrid. The model contains three maps (figure 3, 4 and 
5) showing concepts and variables affecting rural attractiveness, farm net income and 
economic diversification. 

The intention was to show in the form of SD maps, ideas and concepts related to the three 
subjects mentioned, to get the pilots to think in their particular cases and identify KPI, drivers 
and optimally dynamics taking place. 

 

 

Figure 3 Rural Attractiveness map 

 

 
 

 
4 Exchange is the ISEE Stella platform to share models online. It can be reached in 

https://exchange.iseesystems.com/. 
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Figure 4 Farm Net Income Map 

 

 

Figure 5 Economic Activity Diversification 
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3.2 A set of small simple models linking variables in the field of tourism 
 
In order to see the effect of a simple relation between two variables, two simple models were 
designed and built, both of them in the field of tourism, as an example. The first one about 
the effect of infrastructures in the number of visitors. The second one about the nights spent 
by visitors and the accommodation sites. 

- Visitors and airport capacity 
A piece of a tourism model to understand the relation of infrastructures capacity and 
the number of visitors by air. 
https://exchange.iseesystems.com/public/antoni/visitors-by-air/index.html 

The model considers a first enlargement of the airport in 2007, and a second one to be 
decided. According to the year and the capacity projected, an increase in the number 
of visitors will be achieved, after the structure shown below. 
 

 
Figure 6 Effect of Infrastructure on the number of visitors 

 
The graph shown in the interface included three prebuilt scenarios as well as real data 
for a given airport (in this case in Albania). The trend drawn by the real data matches 
the one projected by the model, so that the model is explaining quite well what really 
happened, and thus may be used to do some projections and see future evolution of 
the trends. 
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https://exchange.iseesystems.com/public/antoni/visitors-by-air/index.html
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Figure 7 Visitors by air with real data and 4 scenarios 

 
By introducing new values of the variable ‘adding extra capacity’ along the years it is 
possible to see the impact in the output ‘arrival of visitors by air’ and compare it with 
the prebuilt scenarios. 
 
This model has also been adapted to an ISEE Player’s version. ISEE player is a reader 
that allows running the model and build scenarios without need of the web interface. 
 
- Accommodation Sites and total nights spent by visitors per year 
Another piece of the tourism model linking accommodation sites, average use of beds 
per year and yearly visitors. 

https://exchange.iseesystems.com/public/antoni/nights-spent-per-year-
v2/index.html#page1 
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Figure 8 Structure and Graph for the relation Night Spent – Accommodation Sites 

 
The model includes a baseline scenario considering a final goal in the number of sites 
and a year fo the objective to be reached. It also includes real data from Albania. The 
user may elaborate new scenarios by changing variables ‘accommodation sites 
objective’ and ‘year to reach objective’. 

 
 

3.3 Polirural Sample Model Population with Rural Attractiveness  
https://exchange.iseesystems.com/public/antoni/polirural-sample-model-population-with-
rural-attractiveness-february-2020/index.html#page1 

 

This is a sample model that considers Rural Attractiveness (RA) as the main factor regulating 
urban/rural population flows, in both senses (from rural to urban and the other way around). 

In the example Rural Attractiveness is defined by two factors: the perception of natural 
capital and the relative cost of living (comparing cities and rural areas). Every one of these 
factors has a weight in the final definition of RA, and it can be regulated in the interface. 

At the same time Rural Attractiveness is affecting three key variables:  

- Employment: only with a certain level of RA, rural areas will attract people to work 
there; then RA will be regulating the flow from potential employment to real 
employment in rural areas. 

- Commuters: RA will define the proportion of urban employed people longing to move 
to rural areas and commute every day to work. 

https://exchange.iseesystems.com/public/antoni/polirural-sample-model-population-with-rural-attractiveness-february-2020/index.html#page1
https://exchange.iseesystems.com/public/antoni/polirural-sample-model-population-with-rural-attractiveness-february-2020/index.html#page1
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- Migration: RA is also defining the proportion of people moving from rural areas to 
cities. 

 
 

 
Figure 9 Structure of the sample model Rural Attractiveness - Population 

 
An interface has been created on which you can adjust variables and see the results. Find 
below the meaning and scope of the variables. 

- Potential Population Ratio Moving: Proportion of potential people willing to leave 
rural areas. It goes from 0 to 30% of the present rural population. 

- Rural Attractiveness Threshold to Move: what is the value of Rural Attractiveness at 
which rural population will decide to move? You can vary the RA threshold from 0 to 
0,6. 

 
- Potential Population Commuting: Proportion of regional population willing to 

commute for a given RA value. It goes from 0 to 10% of the total regional population. 
- Rural Attractiveness Threshold to Commute: what is the value of Rural Attractiveness 

at which commuters will decide to live in rural areas? Again, you can vary RA threshold 
from 0 to 0,6. 
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4 Conclusion 
 
SDM ed. 2 has undertaken a different path, as mentioned in the Introduction. However, 
neither the design of the model nor the project as a whole will resent the change. 

Polirural Model ed.1 continues to be the conceptual and operational framework for the 
modelling exercise. The aim of the first version of the model is to build a framework for the 
pilots to understand the approach of SDM and to think in their own specificities, starting from 
the general model drawn. In this sense the model is a good point of departure. 

Whereas SDM ed.2 is a set of tools including a guide to build simple models step by step, as 
well as sample models with different complexity levels. 

From the approach of the project, the present edition also represents a clearer adaptation 
into the foresight exercise, where the model is meant to fit. In this regard, it is a key aspect to 
describe the process from the initial drivers’ workshop to the final experts’ layer from the 
point of view of the model. 

A webinar is planned to explain the guide and the sample model, before the deadline of this 
deliverable (May 2020) expires. 

Now the challenge remains to put all the pieces together in order to get the 3rd edition of the 
model (due in December 2020), with the data obtained in WP4 Current Rural Situation - Pilot 
Phase 1, and specifically Task 4.5 Evaluation of Regional Policy Measures. 

To cope with this challenge a collaborative work with the pilots is needed. Putting all the 
pieces together is more complicated than just drawing them in the same model: an integration 
work must be done, and it must be done in common, SD and local experts working side by 
side.  
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